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Introduction 
 

Each year this booklet is compiled to summarize the evidence on child and adolescent health 

derived from randomized or controlled trials in low- and middle-income countries over the 

previous year.  The aim is to make this information widely available to paediatricians, nurses, 

other health workers and administrators in resource poor settings where up-to-date 

information is hard to find.  I hope that this information will be helpful in reviewing 

treatment policies, clinical practice and public health strategies.  
 

The method of searching for studies uses PubMed, a search engine that is freely available 

and widely used throughout the world.  The search strategy has been chosen to capture as 

many relevant studies as possible, although it is possible that I have missed some.  If you 

know of a relevant RCT or meta-analysis that has not been included in this year’s review, 

please let me know.  The search strategy (see below) is reproducible by anyone with access 

to the Internet, through http://www.ncbi.nlm.nih.gov/sites/entrez 
 

Randomized controlled trials (RCTs) are not the only valuable scientific evidence, and some 

RCTs, because of problems with design or implementation have limited value.  However, the 

method of the Randomized Trial is the Gold Standard for determining attributable benefit or 

harm from clinical and public health interventions.  When done properly they eliminate bias 

and confounding.  Their results should not be accepted uncritically, but they should be 
evaluated for quality and validity.  Before the result of an RCT can be generalized to another 

setting there must be consideration of wider applicability or reproducibility, feasibility and 

potential for sustainability.  

 

This year 540 trial publications were identified.  These were conducted in countries from 

all regions of the world.  Several trials from 2023-24 will lead to significant changes in child 

health recommendations, and some already have.  Where there were no trials this year under 
a certain sub-heading I have left the heading in the book.  Many trials could be listed under 

several sub-headings, so there may be fewer gaps than is first apparent. 

 

Most of the papers this year have free on-line access, which you can link to through the 

hyperlink in the title.  Through HINARI, the Health Inter-Network Access to Research Initiative 

(http://www.who.int/hinari/en/) a program set up by WHO in collaboration with publishers, 

the full-text versions of over 8500 journal titles and 30,000 e-books in 30 languages are 
available to health institutions in over 100 countries.  If your health institution (medical 

school, teaching hospital, nursing school, government office) has not registered with HINARI, 

you can check your eligibility and register online. 

 

Please feel free to distribute this booklet to your colleagues.  The previous editions (2002-

2023) are available at: https://pngpaediatricsociety.org/research-2/ 

 
A summary of some of the important results from July 2023 to June 2024 

• In urban Bangladesh, a community based early child development (ECD) social 

safety-net program using home visitation improved the development of children of 

http://www.ncbi.nlm.nih.gov/sites/entrez
http://www.who.int/hinari/en/
https://pngpaediatricsociety.org/research-2/
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young mothers, including improved cognitive and motor skills, reduced experience of 

violence by mothers, and more engagement by fathers.  Similar positive results for 

community ECD was found in rural India.  

• In Rwanda, Bandebereho, a program that worked with parents to build couple 

relationship and parenting skills and included reflection on gender norms had lasting 
effects on reduced family violence and physical punishment of children, plus multiple 

health and relationship outcomes.  

• In India, among 27,000 households where water sanitation and hygiene (WASH) 

training was conducted, households that engaged in a combination of four WASH 

characteristics: safe source of water for daily use, safe source of drinking water, 

private or shared flush toilet use, and always handwashing with soap after defecation 
had a 30% lower risk of cholera than those that did not have these 4 characteristics.  

• In Bangladesh, several studies explored the effects of improved water, sanitation on 

hygiene (WASH) on childhood diarrhoea, including a large cluster RCT involving 360 

clusters and 4941 children which showed improved WASH substantially reduces 

diarrhea risk with largest benefits among children with lowest socio-economic 
households and during the monsoon season, preventing an estimated 734 (95% CI 

385, 1085) cases per 1000 children per month during the seasonal monsoon.   A sub-

study showed improved WASH may improve epigenetics including reduced 

methylation of cortisol genes, and enhanced adaptive responses of the physiological 

stress system in early childhood.   

• Among 225 Ugandan school children with hookworm, dual-dose albendazole (400mg 
per day for 2 days) improved the cure rate of hookworm compared to a single-dose of 

400mg albendazole (96 vs 84%). And in Gabon, a childhood hookworm vaccine 

underwent a phase II trial with prosing serological responses.  

• In a large cluster RCT in Bangladesh, certain entero-pathogens were more prevalent 

in the hot rainy season, including Cryptosporidium, E. coli, Shigella, Campylobacter, 

Aeromonas, and Adenovirus.  

• Three trials (in Niger, Mali and Kenya) showed the benefits of involving community 

health workers and decentralised care in the management of children with acute 

malnutrition, with equivalent or greater recovery rates, shorter length of hospital stay 

and reduced costs.  

• In a large community based RCT in the Punjab, India involving over 70,000 

households and 15,000 births, a maternal and newborn health package, plus training 

for community- and facility-based health care workers, and community counselling 

and education sessions improved neonatal mortality rate (39.2/1000 live births vs 

52.2/1000 live births in control clusters, improved clean delivery practices, and use of 

chlorhexidine for cord care.  

• In Zambia and Burkina Faso, breast fed infants without HIV, whose mothers had HIV 

and a viral load >1000 copies per ml, lamivudine prophylaxis in the first 12 months of 

life in addition to maternal antiretroviral therapy reduced the risk of post-natal 

mother-to-child HIV transmission.  
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• In Lesotho, an integrated parenting and HIV testing intervention held in 34 

community clusters showed improvements in child language development, and child 
HIV testing.  

• In Africa there were many studies further exploring aspects of azithromycin mass drug 

administration, including effect on mortality, pneumococcal and diarrhoeal pathogen 

resistance and delivery issues.  In Burkina Faso, twice-yearly azithromycin resulted in 

a non-significant reduction in mortality in children in the presence of seasonal 
malaria chemoprevention.  And among preschool children in Niger, mass 

azithromycin distribution aiming to reduce mortality, increased macrolide resistance 

determinants in the gut, but no study showed a clear sign that MDA substantially 

increased resistance.  

• The malaria vaccine R21/Matrix-M was well tolerated and offered high efficacy against 

clinical malaria in over 3000 children in 4 African countries. And in implementation 
trials of the RTS,S/AS01E malaria vaccine (RTS,S), introduced by national 

immunisation programmes in Ghana, Kenya, and Malawi, over 650,000 children had 

received at least one dose, and RTS,S vaccine introduction was associated with a 32% 

reduction (95% CI 5-51%) in hospital admission with severe malaria, and a 9% 

reduction (95% CI 0-18%) in all-cause (non-injury) mortality.  

• In Tanzania, in a study of over 4500 people, chlorfenapyr-pyrethroid impregnated bed 
nets reduced the incidence of malaria infection compared to standard pyrethroid 

insecticide treated bed nets over the 3-year bed-net lifespan. In a parallel study in 

Benin, the beneficial effect on malaria transmission of chlorfenapyr-pyrethroid 

impregnated bed nets waned by the third year, likely related to reduced bed-net 

usage.   

• In a systematic review of trials in malaria-endemic countries in Africa, post-discharge 

malaria chemoprevention with sulfadoxine-pyrimethamine or artemether-

lumefantrine monthly for 2 or 3 months or until the end of the malaria season, 

reduced mortality (77% reduction: RR 0·23 [95% CI 0·08-0·70], p<0·001) and 

readmissions in recently discharged children recovering from severe anaemia.   

• A systematic review showed a significant impact of wMel-Wolbachia-carrying Ae 
aegypti mosquitoes in preventing dengue infection in an endemic setting, mostly 

based on study of over 6000 participants in Yogyakarta in Indonesia.  The odds of 

contracting virologically confirmed dengue were reduced by 77% (OR 0.23, 95% CI 

0.15 to 0.35).  

• The Butantan-Dengue Vaccine, a single-dose, live, attenuated, tetravalent vaccine 

against dengue disease provided high protective efficacy through 2 years of follow-up 
in a study in Brazil involving over 10,000 vaccine recipients.  

• In Malawi, as shown elsewhere, a single dose of typhoid conjugate vaccine (Vi-TT) is 

highly efficacious for at least 4 years among children aged 9 months to 12 years and 

showed efficacy in all age groups, including children younger than 2 years.  

• In a large RCT of 680 patients (including adolescents) with rifampicin resistant 

pulmonary tuberculosis in Uzbekistan, Belarus, and South Africa, oral bedaquiline, 

pretomanid, linezolid plus moxifloxacin (BPaLM) for 24 weeks had lower adverse 
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outcome (composite of treatment failure, death, treatment discontinuation, disease 

recurrence, or loss to follow-up) than 36 months of standard care (12% vs 41%).  

• In children in Bangladesh with persistent diarrhoea, green banana mixed rice suji 

(semolina) was more effective than rice alone as an option for managing persistent 

diarrhoea in young children.  

• Among children with acute diarrhea and severe dehydration with severe non-anion 

gap metabolic acidemia, Hartmann’s solution rehydration with additional 

bicarbonate deficit correction led to earlier resolution of metabolic acidemia, less 

utilization of critical care facilities, and fewer adverse outcome in children than 

Hartmann’s solution rehydration only.  

• In 100 mechanically ventilated children in a paediatric ICU in India, restricting fluids 

to 40%, compared to 70-80% of maintenance fluids resulted in lower fluid overload at 

7 days, more ventilator free days, and a lower mortality rate, all of which were non-

significant trends.  

• In a stepped-wedge cluster randomised controlled trial in 20 hospitals in Uganda 
involving over 2000 children with pneumonia, there was a mortality benefit of 

improving oxygen access with solar-powered oxygen: relative risk reduction 48·7% 

(95% CI 8·5-71·5).  

• In Ethiopian general hospitals, introduction of locally made bubble-continuous 

positive airway pressure (CPAP), supervised by general practitioners and 

paediatricians, was associated with a reduced risk of treatment failure in children 
with severe pneumonia and hypoxaemia compared with use of standard low-flow 

oxygen therapy.  And bubble-CPAP was associated with a sustained lower mortality 

over 9 years in a tertiary hospital in Dhaka, Bangladesh.   

• In a meta-analysis, children with asthma treated with fluticasone and salmeterol 

compared to fluticasone alone was associated with a greater proportion of time 

asthma-symptom free and without the use of short acting beta-2 agonists compared 
to fluticasone alone after 12 weeks of treatment.  

• In China, a meta-analysis of 24 RCTs, involving over 2000 patients with mycoplasma 

pneumonia, the combination of budesonide with azithromycin showed improved 

lung function, reduced inflammatory markers and reduced the duration of symptoms.  

• Among 60 Indian children with new-onset type 1 diabetes, in a blinded RCT, 

supplementation for 6 months with probiotics that included lactobacillus and 

bifidobacterium, improved glycaemic control, with a greater lowering of haemoglobin 

A1C levels, and improved immunoregulatory markers of islet cell function, compared 

with placebo. Other studies on type 1 diabetes in India this year explored the role of 

milk and calcium supplementation to improve bone health among children living in 

under-privileged communities, and the adjunctive use of metformin to improve 
glycaemic control in adolescents. 

• Among 767 children in Indonesia with congenital heart disease undergoing cardiac 

surgery, tri-iodothyronine supplementation was associated with reduced duration of 

ventilation, and hospital length of stay (but had no effect in a parallel study in the US, 
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where malnutrition rates were lower, and baseline TSH and T3 were normal, whereas 

they were lower in Indonesia).  

• In 160 Indian children with frequently relapsing nephrotic syndrome, levamisole 2-2.5 

mg/kg/alternate days reduced the risk of relapse 40% to 23%, was steroid-sparing 

and reduced the risk of steroid toxicity. And daily dosing of levamisole may reduce 
use of steroids more than second daily dosing, in frequently relapsing nephrotic 

syndrome.  

• In Uganda, among children with Nodding syndrome, a neurological disorder in Africa 

that carries a high mortality rate, treatment with doxycycline reduced acute seizure-

related hospitalisations (rate ratio [RR] 0·43 [95% CI 0·20-0·94], p=0·028) and deaths 

(RR 0·46 [0·24-0·89], p=0·028).  This was based on the hypothesis that nodding 
syndrome is a neuroinflammatory disorder, induced by antibodies to Onchocerca 

volvulus.   

• In 2 RCTs in India and China, among mothers and their newborns, increasing the 

duration of early skin-to-skin contact from 60 to 90 minutes increased the likelihood 

of exclusive breastfeeding rates in the first 14 weeks of life.  

• In a systematic review of 20 studies involving 3260 infants, deferred cord clamping, 

compared with immediate cord clamping, reduced death before discharge (odds ratio 

[OR] 0·68 [95% CI 0·51-0·91].  

• In a systematic review of 24 studies and 1100 newborns, use of common salt for 

umbilical granulomas the treatment success rate was nearly 94%.  

• In 286 preterm infants (gestational age 23-30 weeks) in China, breast milk enema 

reduced the time to achieve meconium evacuation and full enteral feeding compared 

to saline enema.   

• Two systematic reviews studied whether shorter duration of antibiotic therapy (7-10 
days) compared to a traditional longer duration of therapy (10-14 days) in culture 

proven and culture negative neonatal sepsis, is equivalent in terms of treatment 

failure or mortality.  In culture proven sepsis the numbers are too small to detect a 

difference in mortality, and no apparent difference in treatment failure, and in culture 

negative sepsis short course antibiotic therapy was equally effective in all measures 

of morbidity, and significantly shortened hospitalisation.   

• In a meta-analysis of RCTs involving 26 studies and 132,000 very low birthweight 

babies, the prevalence of chronic lung disease as defined by bronchopulmonary 

dysplasia or oxygen requirement at one month of age was 35% (95% CI, 28-42%).   

• In a meta-analysis of 71 RCTs of cooling in neonatal hypoxic ischaemic 

encephalopathy, involving 5821 surviving infants who were assessed for hearing 

impairment, the prevalence rate of hearing loss in low and middle income countries 
was 7-8%.  

• In a meta-analysis of 106 RCTs involving nearly 24,000 participants of preterm infants 

undergoing screening for retinopathy of prematurity, vitamin A supplementation 

markedly reduced the incidence of ROP in comparison with placebo (odds ratio 0.59, 

95% credible interval 0.33, 0.85).  Also effective were probiotics (OR = 0.48, 95% CrI 
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0.32, 0.97), human milk (OR = 0.50, 95% CrI 0.21, 0.78) fish oil-based lipid emulsion 

(OR = 0.57, 95% CrI 0.24, 0.90), and early erythropoietin (OR = 0.51, 95% CrI 0.34, 0.98).    

• In exclusively breastfed Gambian infants, iron supplementation from 6 weeks of age 

was associated with a significant improvement in markers of iron status at around 6 

months of age.  

• Among Kenyan infants, adding prebiotics to iron-fortified infant cereal increases iron 

absorption and reduces the adverse effects of iron on the gut microbiome and 

inflammation.  

• In an RCT involving year 8 students in 12 public schools in north India, a health-

promotion intervention aimed at reducing the behavioural risk factors of chronic 
diseases reduced salt intake, and proportion of current alcohol users by 5%, and 

increased fruit consumption by 18 g/d and increased physical activity.  No effect on 

smoking rates.  

• Among 232 children living in rural India, a program of daily protein supplementation, 

yoga and physical exercise improved muscle function.  

• Among 750 Ugandan children aged 1-5 years with stunting, lipid-based nutritional 

supplementation containing milk or soy protein and whey or maltodextrin for 12 

weeks substantially increased Hb, and improved iron, cobalamin, and folate status, 

but had no effect on vitamin A, compared to children who received no 

supplementation.  

• Positive results from peer support groups for adolescents with chronic illnesses, 

including HIV in South Africa, and for school health programs in Tanzania that 

included school meals, nutrition education, school gardens, and community 

workshops.  

• Among 224 sexually active adolescent girls in South Ethiopia, an RCT of school-based 
peer education intervention effectively improved contraceptive use and unmet 

needs.  

• In rural India, in a controlled trial involving 235 adolescent school students high dose 

vitamin D supplementation (2250 U per day for 9 weeks) reduced depression scores, 

compared to a group who received a lower dose of vitamin D (250 U per day for 9 

weeks) and calcium supplementation.  

• In 2024, there were four trials involving refugee populations: addressing interventions 

to improve the psychosocial health of mothers and infants among Syrian refugee 
populations in Egypt, and adolescent refugees in Lebanon; to improve hand-washing 

in a refugee settlement in Sudan; and to increase the very low rates of vaccine 

coverage in Lebanon.  

 

I have been liberal in what is included as an RCT.  Some papers are the reports of sub-studies 

within an RCT, they may be cohort or background studies rather than the primary results of 

the completed RCT.  
 

Randomised trials often report the “average effect”, that is, the effect on the overall 

population.  However, depending on how specifically that population is defined, within that 
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population may be children who will benefit from the therapy or intervention, children for 

whom the therapy will have no effect, and some children for whom it may be harmful.  The 

“average” of these effects may be “no overall effect”, but it is increasingly important that 

researchers try to understand the effects for individuals or sub-groups within trials, and the 

context in which benefit or not occurs. 

 
Some of the context differences that influence the results of a trial include individual or 

population characteristics, comorbidities, the health care environment and health care 

providers, geographical factors, other interventions, the delivery mechanism for the drug, 

vaccine or other intervention, the disease stage and specific aetiology, economic, social and 

cultural characteristics of the population and individuals within it.  This can be even more 

complex in understanding systematic reviews of randomised trials, where heterogeneity is 

often incompletely reported, and where there will be heterogeneity within and between 
studies. 

 

Incorporating an understanding of the observed effect in context requires a nuanced 

approach, and the randomised trial design is not always the best method to trial all 

interventions.  This can be the case for complex interventions (i.e. a complex clinical therapy 

or a health system improvement program) where other methods of evaluation may be more 

useful. 
 

Since 2002 there have been over 4200 trial publications highlighted in the 21 editions of 

this publication. There has been a marked evolution of the content and nature of the RCTs. 

This reflects many things: the changing epidemiology of child health; the amazing 
application of new technology in vaccines and drugs against ever-changing pathogens; the 

“grand convergence” of health and medicine between the “developing” and “developed” 

countries of last century, manifest partly by far more trials in India and China; global targets 

such as the Millennium and Sustainable Development Goals (SDGs) and approaches such as 

the WHO “life-course” and “Survive and Thrive”; and the influences (and distortions) on the 

research agenda by global funding agencies and social and political trends.  

Encouragingly, there are now more trials in the broader context of those global SDG targets: 

including field trials of interventions to provide better water, sanitation, hygiene, and to 

reduce pollution in the poorest communities, trials that address the local effects of climate 

change, more of a focus on the development, psychological, and mental health of children 

and adolescents, trials to reduce violence against children, holistic approaches to improve 

the health and education of adolescent girls and boys often co-designed by them, and trials 

to improve maternal health and parent-child interactions. RCT are being conducted not just 

in hospitals and health care settings, but in schools, villages, and communities. 

 

Trevor Duke 

August 2024 
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Search strategy 
("Developing Countries"[Mesh] OR (austere OR limited resource* OR "resource limited" OR 

low resource* OR transitioning econom* OR lami countr* OR transitional countr* OR "low 

gdp" OR "low gnp" OR "low gross domestic" OR "low gross national" OR ((emerging OR 

developing OR "low income" OR "middle income" OR (low AND middle) OR underdeveloped 

OR "under developed" OR under-developed OR underserved OR "under served" OR under-

served OR (less-developed) OR deprived OR poor) AND (countr* OR nation* OR econom* OR 

population OR world)) OR "third world" OR LMIC OR LMICs) OR "Africa"[Mesh] OR "caribbean 
region"[Mesh] OR "central america"[Mesh] OR "latin america"[Mesh] OR "mexico"[Mesh] OR 

"south america"[Mesh] OR "europe, eastern"[Mesh] OR "indian ocean islands"[Mesh] OR 

"pacific islands"[Mesh] OR "New Guinea"[Mesh] OR India OR Africa OR Asia OR South-

America OR Papua-New-Guinea OR Pacific) AND (newborn* OR new-born* OR baby OR 

babies OR neonat* OR neo-nat* OR infan* OR boy OR boys OR girl OR girls OR child OR 

children OR childhood OR pediatric* OR paediatric* OR adolescen* OR youth OR youths OR 

teen OR teens OR teenage*) AND (randomized controlled trial[pt] OR controlled clinical 
trial[pt] OR randomized-controlled-trial*[tiab] OR randomised-controlled-trial*[tiab] OR 

randomized-trial*[tiab] OR randomised-trial*[tiab] NOT (animals[mh] NOT humans[mh]))  
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Acute respiratory infection 
(See also: Zinc; Vaccines - Pneumococcal vaccine; Hygiene and environmental health) 

 

Treatment of pneumonia 
 

EClinicalMedicine. 2024 May 14:72:102640. 

 doi: 10.1016/j.eclinm.2024.102640. eCollection 2024 Jun. 

Nutritional supplementation in children with severe pneumonia in Uganda and Kenya 
(COAST-Nutrition): a phase 2 randomised controlled trial 

Sarah Kiguli 1, Peter Olupot-Olupot 2 3, Mainga Hamaluba  4, Elisa Giallongo 5, Karen 

Thomas 5, Florence Alaroker 6, Robert O Opoka  1 7, Abner Tagoola  7, Shela Oyella  8, Damalie 

Nalwanga  1, Eva Nabawanuka  1 9, William Okiror 2 3, Margaret Nakuya  6, Denis Amorut 6, Rita 

Muhindo 3, Ayub Mpoya  4, Hellen Mnjalla  4, Emmanuel Oguda  4, Thomas N Williams 4 10, David A 

Harrison 5, Kathy Rowan 5, Andre Briend 11 12, Kathryn Maitland 4 10 

Abstract 
Background: Severe pneumonia in African children results in poor long-term outcomes 

(deaths/readmissions) with undernutrition as a key risk factor. We hypothesised additional 

energy/protein-rich Ready-to-Use Therapeutic Foods (RUTF) would meet additional 

nutritional requirements and improve outcomes. 

Methods: COAST-Nutrition was an open-label Phase 2 randomised controlled trial in 

children (aged 6 months-12 years) hospitalised with severe pneumonia (and hypoxaemia, 

SpO2 <92%) in Mbale, Soroti, Jinja, Masaka Regional Referral Hospitals, Uganda and Kilifi 
County Hospital, Kenya (ISRCTN10829073 (registered 6th June 2018) 

PACTR202106635355751 (registered 2nd June 2021)). Children were randomised (ratio 1:1) to 

enhanced nutritional supplementation with RUTF (plus usual diet) for 56 days vs usual diet 

(control). The primary outcome was change in mid-upper arm circumference (MUAC) at 90 

days as a composite with mortality. Secondary outcomes include anthropometric status, 

mortality, and readmissions at Days 28, 90 and 180. 

Findings: Between 12 August 2018 and 22 April 2022, 846 eligible children were randomised, 
424 to RUTF and 422 to usual diet, and followed for 180-days [12 (1%) lost-to-follow-up]. 

RUTF supplement was initiated in 417/419 (>99%). By Day 90, there was no significant 

difference in the composite endpoint (probabilistic index 0.49, 95% CI 0.45-0.53, p = 0.74). 

Respective 90-day mortality (13/420 3.1% vs 14/421 3.3%) and MUAC increment (0.54 (SD 

0.85) vs 0.55 (SD 0.81)) were similar between arms. There was no difference in any 

anthropometric secondary endpoints to Day 28, 90 or 180 except skinfold thickness at Day 28 
and Day 90 was greater in the RUTF arm. Serious adverse events were higher in the RUTF arm 

(n = 164 vs 108), mainly due to hospital readmission for acute illness (54/387 (14%) vs 37/375 

(10%). 

Interpretation: Our study suggested that nutritional supplementation with RUTF did not 

improve outcomes to 180 days in children with severe pneumonia. 

 

 
 

Medicine (Baltimore). 2024 Jun 14;103(24):e38332. 

 doi: 10.1097/MD.0000000000038332. 
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Meta-analysis of combined azithromycin and inhaled budesonide treatment for Chinese 

pediatric patients with mycoplasma pneumonia 

Jing Zhao 1, Xiaojing Pan, Peng Shao 

Abstract 

Background: Budesonide, capable of reducing vascular permeability, suppressing mucus 

secretion, and alleviating edema and spasms, is widely used in China for combined infectious 
disease treatment. This study assesses budesonide's efficacy and safety as an adjunct to 

azithromycin in pediatric Mycoplasma pneumonia management in China, aiming to establish 

a strong theoretical foundation for its clinical application. 

Methods: We conducted a comprehensive search for qualifying studies across 5 English 

databases and 4 Chinese databases, covering publications until October 31, 2023. Endpoint 

analyses were performed using standard software (Stata Corporation, College Station, TX). 

This study was conducted in compliance with the guidelines outlined in the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses. 

Results: A total of 24 randomized controlled trials were involved in the current study, 

including 2034 patients. Our findings indicate that the combination of budesonide with 

azithromycin for the treatment of pediatric Mycoplasma pneumonia delivers superior 

therapeutic efficacy (Intravenous: odds ratio [OR], 0.156, P < .001; Sequential: OR, 0.163, P = 

.001; Oral: OR, 0.139, P < .001), improved pulmonary function (Forced expiratory volume in 1 

second: weighted mean differences [WMD], -0.28, P = .001; Peak expiratory flow: WMD, -0.554, 
P = .002; Forced vital capacity: WMD, -0.321, P < .001), diminished lung inflammation (IL-6: 

WMD, 4.760, P = .002; c-reactive protein: WMD, 5.520, P < .001; TNF-α: WMD, 9.124, P < .001), 

reduced duration of fever, faster resolution of cough and rales, all without increasing the 

occurrence of adverse events. 

Conclusion: The combination of budesonide and azithromycin demonstrates enhanced 

therapeutic effectiveness, promotes improved pulmonary function, shortens the duration of 

symptoms, and effectively mitigates the overexpression of inflammatory factors like c-
reactive protein, TNF-α, and IL-6, all without an associated increase in adverse reactions in 

pediatric mycoplasma pneumonia. 

 

 

Curr Opin Pediatr. 2024 Apr 1;36(2):144-149. 

 doi: 10.1097/MOP.0000000000001325. Epub 2024 Jan 3. 

Community-acquired bacterial pneumonia in children: an update on antibiotic duration 
and immunization strategies 

Edward Lyon 1, Liset Olarte 2 

Abstract 

Purpose of review: This review is structured to update clinicians on the epidemiology, 

antibiotic treatment, and prevention of pediatric bacterial pneumonia. The review provides 

information regarding the current research on antibiotic management for bacterial 

pneumonia and the newest immunization recommendations to prevent pneumococcal 
pneumonia and other respiratory infections. 

Recent findings: The recommended length of antibiotic therapy for bacterial pneumonia 

has been discrepant between low-income and high-income countries. Recently, randomized 

controlled trials conducted in high-income countries provided evidence to support a short 

antibiotic course (3-5 days) for uncomplicated bacterial pneumonia in otherwise healthy 

children. The negative impact of inaccurate penicillin allergy labels in children with 
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pneumonia has emphasized the importance of prompt allergy de-labeling. Newer 

pneumococcal vaccines are recommended for children and are expected to have a 

significant impact on bacterial pneumonia rates. 

Summary: Pediatric bacterial pneumonia is an important contributor to childhood 

morbidity and mortality. A short antibiotic course seems to be sufficient for the outpatient 

management of uncomplicated bacterial pneumonia; however, more studies are required in 
the inpatient setting. Future studies will inform the impact of recently introduced 

pneumococcal and respiratory syncytial virus vaccines on the epidemiology of bacterial 

pneumonia. 

 

 

 

Prevention of pneumonia 
 
N Engl J Med. 2024 Jan 4;390(1):32-43. 

 doi: 10.1056/NEJMoa2305681. 

Liquefied Petroleum Gas or Biomass Cooking and Severe Infant Pneumonia 

Eric D McCollum 1, John P McCracken 1, Miles A Kirby 1, Laura M Grajeda  1, Shakir 

Hossen 1, Lawrence H Moulton 1, Suzanne M Simkovich 1, Dina Goodman-Palmer 1, Ghislaine 

Rosa 1, Alexie Mukeshimana  1, Kalpana Balakrishnan 1, Gurusamy Thangavel 1, Sarada S 
Garg 1, Adly Castañaza  1, Lisa M Thompson 1, Anaite Diaz-Artiga  1, Aris T Papageorghiou 1, Victor 

G Davila-Roman 1, Lindsay J Underhill 1, Stella M Hartinger 1, Kendra N Williams 1, Laura 

Nicolaou 1, Howard H Chang  1, Amy E Lovvorn 1, Joshua P Rosenthal 1, Ajay Pillarisetti  1, Wenlu 

Ye 1, Luke P Naeher 1, Michael A Johnson 1, Lance A Waller 1, Shirin Jabbarzadeh 1, Jiantong 

Wang 1, Yunyun Chen 1, Kyle Steenland 1, Thomas F Clasen 1, Jennifer L Peel 1, William 

Checkley 1; HAPIN Investigators 

Abstract 
Background: Exposure to household air pollution is a risk factor for severe pneumonia. The 

effect of replacing biomass cookstoves with liquefied petroleum gas (LPG) cookstoves on the 

incidence of severe infant pneumonia is uncertain. 

Methods: We conducted a randomized, controlled trial involving pregnant women 18 to 34 

years of age and between 9 to less than 20 weeks' gestation in India, Guatemala, Peru, and 

Rwanda from May 2018 through September 2021. The women were assigned to cook with 

unvented LPG stoves and fuel (intervention group) or to continue cooking with biomass fuel 
(control group). In each trial group, we monitored adherence to the use of the assigned 

cookstove and measured 24-hour personal exposure to fine particulate matter (particles 

with an aerodynamic diameter of ≤2.5 μm [PM2.5]) in the women and their offspring. The trial 

had four primary outcomes; the primary outcome for which data are presented in the current 

report was severe pneumonia in the first year of life, as identified through facility surveillance 

or on verbal autopsy. 

Results: Among 3200 pregnant women who had undergone randomization, 3195 remained 
eligible and gave birth to 3061 infants (1536 in the intervention group and 1525 in the control 

group). High uptake of the intervention led to a reduction in personal exposure to 

PM2.5 among the children, with a median exposure of 24.2 μg per cubic meter (interquartile 

range, 17.8 to 36.4) in the intervention group and 66.0 μg per cubic meter (interquartile 
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range, 35.2 to 132.0) in the control group. A total of 175 episodes of severe pneumonia were 

identified during the first year of life, with an incidence of 5.67 cases per 100 child-years (95% 

confidence interval [CI], 4.55 to 7.07) in the intervention group and 6.06 cases per 100 child-

years (95% CI, 4.81 to 7.62) in the control group (incidence rate ratio, 0.96; 98.75% CI, 0.64 to 

1.44; P = 0.81). No severe adverse events were reported to be associated with the 

intervention, as determined by the trial investigators. 
Conclusions: The incidence of severe pneumonia among infants did not differ significantly 

between those whose mothers were assigned to cook with LPG stoves and fuel and those 

whose mothers were assigned to continue cooking with biomass stoves. 

 

 

Influenza Other Respir Viruses. 2024 Apr;18(4):e13285. 

 doi: 10.1111/irv.13285. 
Predictors of Respiratory Syncytial Virus, Influenza Virus, and Human 

Metapneumovirus Carriage in Children Under 5 Years With WHO-Defined Fast-Breathing 

Pneumonia in Pakistan 

Muhammad Imran Nisar 1, Salima Kerai 2, Shahira Shahid 1, Muhammad Farrukh Qazi  1, Sarah 

Rehman 1, Fatima Aziz 1, Fyezah Jehan 1 

Abstract 

Background: Pneumonia is a leading cause of morbidity and mortality in children < 5 years. 
We describe nasopharyngeal carriage of respiratory syncytial virus (RSV), human 

metapneumovirus (hMPV), and influenza virus among children with fast-breathing 

pneumonia in Karachi, Pakistan. 

Methods: We performed a cross-sectional analysis of nasopharyngeal swabs from children 

aged 2-59 months with fast-breathing pneumonia, enrolled in the randomized trial of 

amoxicillin versus placebo for fast-breathing pneumonia (RETAPP) (NCT02372461) from 2014 

to 2016. Swabs were collected using WHO standardized methods, processed at the Aga Khan 
University, Pakistan. Viral detection was performed using LUMINEX xTAG respiratory viral 

panel assay and logistic regression identified clinical and sociodemographic predictors.  

Findings: Of the 1000 children tested, 92.2% (n = 922) were positive for viral carriage. RSV, 

hMPV, and influenza virus were detected in 59 (6.4%), 56 (6.1%), and 58 (6.3%) children and 

co-infections in three samples (two RSV-hMPV and one influenza-hMPV). RSV carriage was 

common in infants (56%), we observed a higher occurrence of fever in children with hMPV 

and influenza virus (80% and 88%, respectively) and fast breathing in RSV (80%) carriage. 
RSV carriage was positively associated with a history of fast/difficulty breathing (aOR: 1.96, 

95% CI 1.02-3.76) and low oxygen saturation (aOR: 2.52, 95% CI 1.32-4.82), hMPV carriage was 

positively associated with a complete vaccination status (aOR: 2.22, 95% CI 1.23-4.00) and 

body temperature ≥ 37.5°C (aOR: 2.34, 95% CI 1.35-4.04) whereas influenza viral carriage was 

associated with body temperature ≥ 37.5°C (aOR: 4.48, 95% CI 2.53-7.93). 

Conclusion: We observed a high nasopharyngeal viral carriage among children with WHO-

defined fast-breathing pneumonia in Pakistan. Fever, difficulty in breathing, hypoxia and 
vaccination status are important clinical predictors for viral nonsevere community-acquired 

pneumonia. 
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Oxygen therapy 
 

Lancet. 2024 Feb 24;403(10428):756-765. 

 doi: 10.1016/S0140-6736(23)02502-3. Epub 2024 Feb 14. 

Solar-powered O2 delivery for the treatment of children with hypoxaemia in Uganda: a 

stepped-wedge, cluster randomised controlled trial 

Nicholas Conradi  1, Robert O Opoka  2, Qaasim Mian 1, Andrea L Conroy 3, Laura L 
Hermann 4, Olaro Charles 5, Jackson Amone 5, Juliet Nabwire 6, Bonita E Lee 1, Abdullah 

Saleh 5, Piush Mandhane 1, Sophie Namasopo 7, Michael T Hawkes 8 

Abstract 

Background: Supplemental O2 is not always available at health facilities in low-income and 

middle-income countries (LMICs). Solar-powered O2 delivery can overcome gaps in O2 access, 

generating O2 independent of grid electricity. We hypothesized that installation of solar-

powered O2 systems on the paediatrics ward of rural Ugandan hospitals would lead to a 
reduction in mortality among hypoxaemic children. 

Methods: In this pragmatic, country-wide, stepped-wedge, cluster randomised controlled 

trial, solar-powered O2 systems (ie, photovoltaic cells, battery bank, and O2 concentrator) 

were sequentially installed at 20 rural health facilities in Uganda. Sites were selected for 

inclusion based on the following criteria: District Hospital or Health Centre IV with paediatric 

inpatient services; supplemental O2 on the paediatric ward was not available or was 
unreliable; and adequate space to install solar panels, a battery bank, and electrical wiring. 

Allocation concealment was achieved for sites up to 2 weeks before installation, but the 

study was not masked overall. Children younger than 5 years admitted to hospital with 

hypoxaemia and respiratory signs were included. The primary outcome was mortality within 

48 h of detection of hypoxaemia. The statistical analysis used a linear mixed effects logistic 

regression model accounting for cluster as random effect and calendar time as fixed effect. 

The trial is registered at ClinicalTrials.gov, NCT03851783. 
Findings: Between June 28, 2019, and Nov 30, 2021, 2409 children were enrolled across 20 

hospitals and, after exclusions, 2405 children were analysed. 964 children were enrolled 

before site randomisation and 1441 children were enrolled after site randomisation 

(intention to treat). There were 104 deaths, 91 of which occurred within 48 h of detection of 

hypoxaemia. The 48 h mortality was 49 (5·1%) of 964 children before randomisation and 42 

(2·9%) of 1440 (one individual did not have vital status documented at 48 h) after 

randomisation (adjusted odds ratio 0·50, 95% CI 0·27-0·91, p=0·023). Results were sensitive 
to alternative parameterisations of the secular trend. There was a relative risk reduction of 

48·7% (95% CI 8·5-71·5), and a number needed to treat with solar-powered O2 of 45 (95% CI 

28-230) to save one life. Use of O2 increased from 484 (50·2%) of 964 children before 

randomisation to 1424 (98·8%) of 1441 children after randomisation (p<0·0001). Adverse 

events were similar before and after randomisation and were not considered to be related to 

the intervention. The estimated cost-effectiveness was US$25 (6-505) per disability-adjusted 

life-year saved. 
Interpretation: This stepped-wedge, cluster randomised controlled trial shows the 

mortality benefit of improving O2 access with solar-powered O2. This study could serve as a 

model for scale-up of solar-powered O2 as one solution to O2 insecurity in LMICs. 
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Lancet Glob Health. 2024 May;12(5):e804-e814. 

 doi: 10.1016/S2214-109X(24)00032-9. Epub 2024 Mar 21. 

Effectiveness of bubble continuous positive airway pressure for treatment of children 

aged 1-59 months with severe pneumonia and hypoxaemia in Ethiopia: a pragmatic 

cluster-randomised controlled trial 

Meseret Gebre 1, Kassa Haile 1, Trevor Duke 2, Md Tanveer Faruk 3, Mehnaz Kamal 3, Md Farhad 
Kabir 3, Md Fakhar Uddin 3, Muluye Shimelis 1, Tigist Beyene 1, Bethelhem Solomon 1, Meles 

Solomon 4, Abebe Genetu Bayih 1, Alemseged Abdissa  1, Taye Tolera Balcha  1, Rahel 

Argaw 5, Asrat Demtse 5, Abate Yeshidinber Weldetsadik 6, Abayneh Girma  6, Bitseat W 

Haile 7, Abu Sadat Mohammad Sayeem Bin Shahid 3, Tahmeed Ahmed 3, John D 

Clemens 8, Mohammod Jobayer Chisti  9 

Abstract 

Background: The safety and efficacy of bubble continuous positive airway pressure (bCPAP) 
for treatment of childhood severe pneumonia outside tertiary care hospitals is uncertain. We 

did a cluster-randomised effectiveness trial of locally made bCPAP compared with WHO-

recommended low-flow oxygen therapy in children with severe pneumonia and hypoxaemia 

in general hospitals in Ethiopia. 

Methods: This open, cluster-randomised trial was done in 12 general (secondary) hospitals 

in Ethiopia. We randomly assigned six hospitals to bCPAP as first-line respiratory support for 

children aged 1-59 months who presented with severe pneumonia and hypoxaemia and six 
hospitals to standard low-flow oxygen therapy. Cluster (hospital) randomisation was 

stratified by availability of mechanical ventilation. All children received treatment in 

paediatric wards (in a dedicated corner in front of a nursing station) with a similar level of 

facilities (equipment for oxygen therapy and medications) and staffing (overall, one nurse 

per six patients and one general practitioner per 18 patients) in all hospitals. All children 

received additional care according to WHO guidelines, supervised by paediatricians and 

general practitioners. The primary outcome was treatment failure (defined as any of the 
following: peripheral oxygen saturation <85% at any time after at least 1 h of intervention 

plus signs of respiratory distress; indication for mechanical ventilation; death during hospital 

stay or within 72 h of leaving hospital against medical advice; or leaving hospital against 

medical advice during intervention). The analysis included all children enrolled in the trial. 

We performed both unadjusted and adjusted analyses of the primary outcome, with the 

latter adjusted for the stratification variable and for the design effect of cluster 

randomisation, as well as selected potentially confounding variables, including age. We 
calculated effectiveness as the relative risk (RR) of the outcomes in the bCPAP group versus 

low-flow oxygen group. This trial is registered with ClinicalTrial.gov, NCT03870243, and is 

completed. 

Findings: From June 8, 2021, to July 27, 2022, 1240 children were enrolled (620 in hospitals 

allocated to bCPAP and 620 in hospitals allocated to low-flow oxygen). Cluster sizes ranged 

from 103 to 104 children. Five (0·8%) of 620 children in the bCPAP group had treatment 

failure compared with 21 (3·4%) of 620 children in the low-flow oxygen group (unadjusted RR 
0·24, 95% CI 0·09-0·63, p=0·0015; adjusted RR 0·24, 0·07-0·87, p=0·030). Six children died 

during hospital stay, all of whom were in the low-flow oxygen group (p=0·031). No serious 

adverse events were attributable to bCPAP. 

Interpretation: In Ethiopian general hospitals, introduction of locally made bCPAP, 

supervised by general practitioners and paediatricians, was associated with reduced risk of 

treatment failure and in-hospital mortality in children with severe pneumonia and 
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hypoxaemia compared with use of standard low-flow oxygen therapy. Implementation 

research is required in higher mortality settings to consolidate our findings.  

 

 

 

Pediatr Pulmonol. 2024 Jan 24. 
 doi: 10.1002/ppul.26881. Online ahead of print. 

Implementation of bubble continuous positive airway pressure for children with severe 

pneumonia and hypoxemia in intensive care unit of Dhaka Hospital, Bangladesh -Effect 

on pneumonia mortality 

Mohammod J Chisti 1 2, John D Clemens 1 3 4, Shahunja K M 1 5, Abu S M S B Shahid 1, Monira 

Sarmin 1, Farzana Afroze 1, Nusrat J Shaly 1, Farhad Kabir 1, Ahmed E Rahman 1, Shams El 

Arifeen 1, Tahmeed Ahmed 1, Trevor Duke 2 6 7 
Abstract 

Background: After the completion of a randomized trial at Dhaka Hospital in 2013, bubble 

continuous positive airway pressure (BCPAP) oxygen therapy was incorporated as the part of 

the standard treatment for children with severe pneumonia with hypoxemia in an intensive 

care unit at Dhaka Hospital in August 2013 instead of World Health Organization (WHO) 

standard low flow oxygen therapy. 

Objective: To understand the long-term effectiveness of the introduction of bCPAP oxygen 
therapy by comparing pneumonia mortality in the post-trial period (August 2013 to 

December 2017) with the pre-trial (February 2009 to July 2011) and trial periods (August 2011 

to July 2013). 

Methods: It was a retrospective analysis of prospectively collected hospital data of all 

admissions. Mortality rates of all children with WHO-defined pneumonia, and the subset of 

children with severe pneumonia and hypoxemia (oxygen saturation <90%) were evaluated.  

Results: The analysis covered 10,107 children with pneumonia: 2523 in the pre-trial (414 with 
severe pneumonia and hypoxemia; none of them received bCPAP), 2959 during the trial (376 

with severe pneumonia and hypoxemia; 79 received bCPAP), and 4625 in the post-trial period 

(1208 with severe pneumonia and hypoxemia; 1125 had bCPAP). The risk of death from 

pneumonia in the post-trial period was lower than in pre-trial (adjusted risk ratio [RR] = 0.73, 

95% confidence interval [CI] = 0.58-0.92; p = 0.007), among children with severe pneumonia 

and hypoxemia, the risk of death was lower in the post-trial period than in the pre-trial 

(adjusted RR = 0.46, 95% CI = 0.37-0.58, p < 0.001), and the trial period (adjusted RR = 0.70, 
95% CI = 0.51-0.95; p = 0.023). 

Conclusion: After the introduction of bCPAP oxygen therapy as part of the routine 

management of severe pneumonia and hypoxemia in the ICU of the Dhaka hospital, we 

observed significantly lower mortality, even after accounting for measurable confounding.  

 

* not a randomised methodology, but analysis including the era of a randomised trial.  

 
 

Pediatr Crit Care Med. 2024 Apr 19. 

 doi: 10.1097/PCC.0000000000003521. Online ahead of print. 

High-Flow Nasal Cannula Versus Nasal Prong Bubble Continuous Positive Airway 

Pressure in Children With Moderate to Severe Acute Bronchiolitis: A Randomized 

Controlled Trial 
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Delhikumar 1 

Abstract 

Objectives: To compare high-flow nasal cannula (HFNC) versus nasal prong bubble 

continuous positive airway pressure (b-CPAP) in children with moderate to severe acute 

bronchiolitis. 
Design: A randomized controlled trial was carried out from August 2019 to February 2022. 

(Clinical Trials Registry of India number CTRI/2019/07/020402). 

Setting: Pediatric emergency ward and ICU within a tertiary care center in India. 

Patients: Children 1-23 months old with moderate to severe acute bronchiolitis. 

Intervention: Comparison of HFNC with b-CPAP, using a primary outcome of treatment 

failure within 24 hours of randomization, as defined by any of: 1) a 1-point increase in 

modified Wood's clinical asthma score (m-WCAS) above baseline, 2) a rise in respiratory rate 
(RR) greater than 10 per minute from baseline, and 3) escalation in respiratory support. The 

secondary outcomes were success rate after crossover, if any, need for mechanical 

ventilation (invasive/noninvasive), local skin lesions, length of hospital stay, and 

complications. 

Results: In 118 children analyzed by intention-to-treat, HFNC (n = 59) versus b-CPAP (n = 59) 

was associated with a lower failure rate (23.7% vs. 42.4%; relative risk [95% CI], RR 0.56 [95% 

CI, 0.32-0.97], p = 0.031). The Cox proportion model confirmed a lower hazard of treatment 
failure in the HFNC group (adjusted hazard ratio 0.48 [95% CI, 0.25-0.94], p = 0.032). No 

crossover was noted. A lower proportion escalated to noninvasive ventilation in the HFNC 

group (15.3%) versus the b-CPAP group (15.3% vs. 39% [RR 0.39 (95% CI, 0.20-0.77)], p = 

0.004). The HFNC group had a longer median (interquartile range) duration of oxygen 

therapy (4 [3-6] vs. 3 [3-5] d; p = 0.012) and hospital stay (6 [5-8.5] vs. 5 [4-7] d, p = 0.021). No 

significant difference was noted in other secondary outcomes. 

Conclusion: In children aged one to 23 months with moderate to severe acute bronchiolitis, 
the use of HFNC therapy as opposed to b-CPAP for early respiratory support is associated 

with a lower failure rate and, secondarily, a lower risk of escalation to mechanical 

ventilation. 

 

Asthma 
 

Thorax. 2024 Feb 22:thorax-2023-220877. 

 doi: 10.1136/thorax-2023-220877. Online ahead of print. 
Improved childhood asthma control after exposure reduction interventions for desert 

dust and anthropogenic air pollution: the MEDEA randomised controlled trial 
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Introduction: Elevated particulate matter (PM) concentrations of anthropogenic and/or 

desert dust origin are associated with increased morbidity among children with asthma.  

Objective: The Mitigating the Health Effects of Desert Dust Storms Using Exposure-

Reduction Approaches randomised controlled trial assessed the impact of exposure 

reduction recommendations, including indoor air filtration, on childhood asthma control 

during high desert dust storms (DDS) season in Cyprus and Greece. 
Design, participants, interventions and setting:  Primary school children with asthma were 

randomised into three parallel groups: (a) no intervention (controls); (b) outdoor 

intervention (early alerts notifications, recommendations to stay indoors and limit outdoor 

physical activity during DDS) and (c) combined intervention (same as (b) combined with 

indoor air purification with high efficiency particulate air filters in children's homes and 

school classrooms. Asthma symptom control was assessed using the childhood Asthma 

Control Test (c-ACT), spirometry (forced expiratory volume in 1 s (FEV1), forced vital capacity 
(FVC)) and fractional exhaled nitric oxide (FeNO). 

Results: In total, 182 children with asthma (age; mean=9.5, SD=1.63) were evaluated during 

2019 and 2021. After three follow-up months, the combined intervention group 

demonstrated a significant improvement in c-ACT in comparison to controls (β=2.63, 95% CI 

0.72 to 4.54, p=0.007), which was more profound among atopic children (β=3.56, 95% CI 0.04 

to 7.07, p=0.047). Similarly, FEV1% predicted (β=4.26, 95% CI 0.54 to 7.99, p=0.025), the need 

for any asthma medication and unscheduled clinician visits, but not FVC% and FeNO, were 
significantly improved in the combined intervention compared with controls.  

Conclusion: Recommendations to reduce exposure and use of indoor air filtration in areas 

with high PM pollution may improve symptom control and lung function in children with 

asthma. 

 

 

Heart Lung. 2023 Sep 21:63:23-34. 
 doi: 10.1016/j.hrtlng.2023.09.004. Online ahead of print. 

Efficacy and safety of fluticasone propionate/salmeterol and fluticasone propionate 

monotherapy in step-up treatment of childhood asthma: A systematic review and meta-

analysis 

Hua Li 1, Tao Dong 2, Jinling Luan 3 

Abstract 

Background: Asthma is a chronic respiratory disease that affects millions of children 
worldwide and can impair their quality of life and development. Inhaled glucocorticoids are 

the mainstay of asthma treatment, but some children require step-up therapy with 

additional drugs to achieve symptom control. Fluticasone propionate and salmeterol (FSC) 

has been shown to reduce asthma exacerbations and improve lung function in adults. 

However, the evidence for its efficacy and safety in children is limited. 

Objective: This study aims to provide a comprehensive basis for treatment selection by 

summarizing existing clinical randomized controlled trials (RCTs) on the efficacy of FSC 
compared to fluticasone propionate (FP) monotherapy in children with asthma who require 

step-up treatment. 

Methods: Five online databases and three clinical trial registration platforms were 

systematically searched. The effect size and corresponding 95% confidence interval (CI) were 

calculated based on the heterogeneity among the included studies. 
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Results: Twelve RCTs were identified and a total of 9, 859 patients were involved. The results 

of the meta-analysis revealed that the use of FSC was associated with a greater reduction in 

the incidence of asthma exacerbations than FP alone when the dose of FP was the same or 

when the duration of treatment exceeded 12 weeks. In addition, FSC resulted in a greater 

proportion of time with asthma-free and without the use of albuterol compared to FP alone 

when the duration of treatment exceeded 12 weeks. No significant differences were 
observed between FSC and FP alone in the incidence of drug-related adverse events and 

other adverse events. 

Conclusion: Both FSC and FP alone are viable options for the initial selection of step-up 

treatment in asthmatic children. While, FSC treatment demonstrates a greater likelihood of 

reducing asthma exacerbations which is particularly important for reducing the personnel, 

social and economic burden in children requiring step-up asthma treatment. 

 
 

 

Respir Med. 2024 Apr 1:107611. 

 doi: 10.1016/j.rmed.2024.107611. Online ahead of print. 

Benralizumab efficacy and safety in severe asthma: A randomized trial in Asia 

Kefang Lai 1, Dejun Sun 2, Ranran Dai 3, Ronnie Samoro 4, Hae-Sim Park 5, Annika 

Åstrand 6, David Cohen 7, Maria Jison 7, Vivian H Shih 8, Viktoria Werkström 6, Yuhui 
Yao 9, Yajuan Zhang  9, Wenying Zheng  10, Nanshan Zhong  11; MIRACLE Study 

Investigators; Principle investigators; Albay Albert Jr 12, Bo Jianping  13, Chen Bi 14, Chen 

Lijun 15, Chen Mei 16, Chen Min 17, Chen Ping  18, Chen Zhimin 19, Chian Chih-Feng 20, Cho You 

Sook 21, Fu Xiuhua  22, Gao Xiwen 23, Gu Wei 24, Han Wei 25, Han Zhihai 26, Hu Xi Wei 27, Huang 

Kewu 28, Huang Mao 29, Isidro Marie Grace Dawn 30, Jeong Inbeom 31, Jiang Luning  32, Jiang 

Mingyan 33, Jiang Shanping  34, Jin Meiling  35, Kang Jian 36, Kim Jin Woo 37, Kim Sang-

Ha 38, Kuang Jiulong  39, Kuo Ping-Hung 40, Li Jie 41, Li Manxiang  42, Li Minjing  43, Li Ruoran 44, Li 
Wen 45, Li Xianhua  46, Li Yanming 47, Lim Seong Yong  48, Liu Chuanhe 49, Liu Chuntao 50, Liu 

Jing 51, Liu Xiaoxia  52, Lu Huiyu 53, Luo Zhuang  54, Ma Shengxi 55, Mao Liangping  56, Min Kyung 

Hoon 57, Mu Lin 58, Park Choon-Sik 59, Park Hae Sim 60, Park Hye-Kyung 61, Park Jung-

Won 62, Perng Diahn-Warng 63, Samoro Ronnie 4, Shi Guochao 64, Sun Debin 65, Sun 

Dejun 2, Wang Chun-Hua 66, Wang Guangfa  67, Wang Limin 68, Wang Xuefen 69, Wang Yan 70, Wei 

Liping 71, Wu Haihong  72, Xiao Yi 73, Xiao Zuke 74, Xie Canmao 75, Xu Jin-Fu 76, Xu Xingxiang  77, Xu 

Xiyuan 78, Yan Jianping  79, Yang Hongzhong  80, Yoon Ho Joo 81, Yu Wencheng 82, Zhang 
Jin 83, Zhang Longju 84, Zhang Min 85, Zhang Wei 86, Zhao Jianping  87, Zhao Ziwen 88, Zhu 

Xiaoli 89, Zhu Yingqun 90; Other investigators; AstraZenenca; ClinChoice 

Abstract 

Background: Benralizumab is indicated as add-on therapy in patients with uncontrolled, 

severe eosinophilic asthma; it has not yet been evaluated in a large Asian population with 

asthma in a clinical trial. 

Objective: To evaluate the efficacy and safety of benralizumab in patients with severe 
asthma in Asia. 

Methods: MIRACLE (NCT03186209) was a randomized, Phase 3 study in China, South Korea, 

and the Philippines. Patients aged 12-75 years with severe asthma receiving medium-to-

high-dose inhaled corticosteroid/long-acting β2-agonists, stratified (2:1) by baseline blood 

eosinophil count (bEOS) (≥300/μL; <300/μL), were randomized (1:1) to benralizumab 30 mg 

or placebo. Endpoints included annual asthma exacerbation rate (AAER; primary endpoint), 
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change from baseline at Week 48 in pre-bronchodilator (BD) forced expiratory volume in 1 

second (pre-BD FEV1) and total asthma symptom score (TASS). Safety was evaluated ≤ Week 

56. 

Results: Of 695 patients randomized, 473 had baseline bEOS ≥300/μL (benralizumab n = 236; 

placebo n = 237). In this population, benralizumab significantly reduced AAER by 74% (rate 

ratio 0.26 [95% CI 0.19, 0.36], p < 0.0001) and significantly improved pre-BD FEV1 (least 
squares difference [LSD] 0.25 L [95% CI 0.17, 0.34], p < 0.0001) and TASS (LSD -0.25 [-0.45, -

0.05], p = 0.0126) versus placebo. In patients with baseline bEOS <300/μL, there were 

numerical improvements in AAER, pre-BD FEV1, and TASS with benralizumab versus placebo. 

The frequency of adverse events was similar for benralizumab (76%) and placebo (80%) in 

the overall population. 

Conclusions: MIRACLE data reinforces the efficacy and safety of benralizumab for severe 

eosinophilic asthma in an Asian population, consistent with the global Phase 3 results.  
 

 

J Asthma. 2024 Jun;61(6):574-583. 

 doi: 10.1080/02770903.2023.2294909. Epub 2023 Dec 28. 

Doxofylline as a steroid-sparing treatment in Mexican children with asthma 

Sandra Nora González-Díaz 1, Ignacio J Ansotegui  2, Carlos Macouzet-Sánchez 1, Natalhie 

Acuña-Ortega 1, Carlos de la Cruz-de la Cruz 1 
Abstract 

Objective: The aim of this pilot study was to assess the efficacy of doxofylline as an ICS-

sparing agent in the treatment of Mexican children with asthma. 

Methods: 10-week, open-label, crossover, pilot study, we examined the steroid-sparing 

effect of doxofylline in Mexican children with asthma. Patients aged 6-16 years treated with 

inhaled corticosteroids (ICS) for at least 8 wk before enrollment were divided randomly into 

two groups at the baseline visit. Group A (n = 31) received doxofylline (18 mg/kg/day) plus 
standard-dose budesonide (D + SDB) for the first 4-week period followed by doxofylline plus 

reduced-dose budesonide (D + RDB) for the second 4-week period. Group B (n = 30) received 

D + RDB followed by D + SDB. Clinical outcomes assessed included lung function (forced 

expiratory volume; in 1 s, FEV1), fractional exhaled nitric oxide (FeNO), asthma control, 

number of exacerbations and use of rescue medication (salbutamol).  

Results: It was shown that combined use of doxofylline and ICS may allow children with 

asthma to reduce their daily dose of ICS while maintaining lung function and improving 
asthma control (p = 0.008). There were few asthma exacerbations and only one patient 

required treatment with systemic corticosteroids. Rescue medication use decreased 

significantly in patients receiving D + SDB during the first 4-week period. 

Conclusions: Our results suggest that doxofylline may be a steroid-sparing treatment in 

asthma, but longer-term, controlled studies are needed to confirm these observations. 

 

 
 

 

J Asthma. 2023 Oct 3:1-11. 

 doi: 10.1080/02770903.2023.2267113. Online ahead of print. 

Efficacy of Bhramari pranayama and Om chanting on asthma control, quality of life, and 

airway inflammation in asthmatic children: an open-label randomized controlled trial 

https://pubmed.ncbi.nlm.nih.gov/38153316/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gonz%C3%A1lez-D%C3%ADaz+SN&cauthor_id=38153316
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=369#search-result-369-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ansotegui+IJ&cauthor_id=38153316
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=369#search-result-369-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Macouzet-S%C3%A1nchez+C&cauthor_id=38153316
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=369#search-result-369-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Acu%C3%B1a-Ortega+N&cauthor_id=38153316
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Acu%C3%B1a-Ortega+N&cauthor_id=38153316
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=369#search-result-369-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=de+la+Cruz-de+la+Cruz+C&cauthor_id=38153316
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=369#search-result-369-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/37788160/
https://pubmed.ncbi.nlm.nih.gov/37788160/


Randomised trials in child health in developing countries 2023-24 

26 
 

Rashmi Yadav 1, Sushil Kumar Kabra  1, Raj Kumar Yadav 2, Arnab Nandy 1, Ashish Datt 

Upadhyay 3, Kana Ram Jat 1, Rakesh Lodha  1 

Abstract 

Objectives: To explore the efficacy of combination of Bhramari pranayama and om chanting 

as an adjunct to standard pharmacological treatment on asthma control, quality of life, 

pulmonary function, and airway inflammation in asthmatic children. 
Methods: Children (n = 110; 8-15 years) with uncontrolled or partly controlled asthma were 

recruited from the Pediatric Chest Clinic of All India Institute of Medical Sciences, New Delhi. 

Eligible participants were randomized to either home-based online Bhramari 

pranayama and om chanting plus standard treatment (YI + ST) group, or standard treatment 

(ST) alone group. Primary outcome measures were 12-week change in level of asthma 

symptom control; asthma control questionnaire (ACQ) score, spirometry indices, impulse 

oscillometry parameters, and pediatric asthma quality of life questionnaire (PAQLQ) score. 
Secondary outcome was a change in fractional exhaled nitric oxide (FeNO) levels at 12 

weeks. Beginning from the enrollment, every participant was evaluated at 0, 2, 6, and 12 

weeks. 

Results: After 12 weeks of intervention, higher proportion (68.2%) of children were found to 

have controlled asthma symptoms in the YI + ST group as compared to ST group (38.5%) 

according to per protocol analysis (p = 0.03). When compared to ST group, children in YI + ST 

group showed significantly lower ACQ score, higher PAQLQ score and reduced FeNO levels. 
No significant changes were observed for the lung function parameters.  

Conclusion: Children practicing Bhramari pranayama and om chanting for 12 weeks have 

better asthma symptom control, quality of life, and reduced airway inflammation than those 

taking standard pharmacotherapy alone. 

 

 

J Ethnopharmacol. 2024 Jan 10;318(Pt A):116862. 
 doi: 10.1016/j.jep.2023.116862. Epub 2023 Jul 10. 

The hydroalcoholic extract of Nasturtium officinale reduces oxidative stress markers 

and increases total antioxidant capacity in patients with asthma 

Nasrin Shakerinasab 1, Javad Mottaghipisheh 2, Mahdieh Eftekhari 3, Hossein 

Sadeghi 4, Fatemeh Bazarganipour 5, Reza Abbasi 6, Amir Hossein Doustimotlagh 7, Marcello 

Iriti 8 

Abstract 
Ethnopharmacological relevance: Asthma is a common chronic disease characterized by 

inflammation of the airways. One of the most devastating consequences of this 

inflammatory process is the production of reactive oxygen species responsible for oxidative 

stress. Nasturtium officinale commonly known as watercress has traditionally been applied 

in Iranian folk medicine to treat respiratory disorders and diseases mainly bronchitis and 

asthma. In accordance with these ethnopharmacological reports, through our previous in 

vivo experiment, we have confirmed significant effect of its hydroalcoholic extract in 
reducing lung inflammation and oxidative stress in an ovalbumin-induced asthmatic rat 

model. 

Aim of the study: The aim of the present study was to investigate the anti-inflammatory and 

antioxidant effects of N. officinale hydroalcoholic extract (NOE) in patients with asthma, in 

order to confirm our findings of the previous performed in vivo study. 
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Material and methods: The NOE capsules (500 mg) were treated twice daily for 4 weeks as a 

supplementary treatment in a randomized, double-blind, and placebo-controlled trial in 

asthmatics. The primary outcome was Asthma Control Test score. The blood samples were 

taken at the beginning and end of the study. Then, the level of inflammatory markers, 

oxidative stress markers and antioxidant enzyme activity were measured. 

Results: Treatment with NOE for one month caused a reduction in the levels of MDA, PCO 
and NO metabolite markers compared to the placebo group. In addition, FRAP levels as an 

indicator of total antioxidant capacity in the intervention group was significantly increased 

at the end of the treatment period compared to pre-treatment values. 

Conclusion: Findings demonstrated that NOE may have a therapeutic effect on asthma by 

improving oxidative stress. However, more studies are required to support these results. 

Moreover, bio-assay guided fractionation and isolation approach can be conducted to 

identify major bioactive compound/s. 
 

 

Adolescent health 

Overall health and well-being 
 

J Adolesc Health. 2024 Apr 8:S1054-139X(24)00124-1. 

 doi: 10.1016/j.jadohealth.2024.02.032. Online ahead of print. 

Meals, Education, and Gardens for In-School Adolescents: A Cluster Randomized Trial of 

an Adolescent Nutrition Intervention Package in Tanzania 
Dongqing Wang  1, Leonard K Katalambula  2, Andrea R Modest 3, Abbas Ismail 4, Augustine 

Malero 5, Dayana Bray 6, Haley Cinq-Mars 6, Amani Tinkasimile 3, Mary Mwanyika Sando 3, Said 

Vuai 7, Wafaie W Fawzi 8 

Abstract 

Purpose: This study aimed to implement and evaluate integrated, school-based nutrition 

intervention packages for adolescents in Dodoma, Tanzania. 

Methods: A cluster randomized controlled trial was conducted among six secondary schools 
in Dodoma, Tanzania. Two schools received the full-intervention package of school meals, 

nutrition education, school gardens, and community workshops. Two schools received the 

partial-intervention package without the school meals component. Two schools served as 

the controls and did not receive any intervention. The intervention was implemented over 

one academic year. The analytical sample included 534 adolescents aged 14 to 17 at baseline 

and 286 parents. Outcomes included nutrition knowledge, food preferences, diet quality, 
food insecurity, physical activity, growth, and anemia. Linear models were used to estimate 

mean differences, and logistic regression models were used to estimate odds ratios (ORs).  

Results: Compared to the control, both the partial (OR: 0.59; 95% confidence interval [CI]: 

0.35, 1.00) and full (OR: 0.49; 95% CI: 0.40, 0.59) interventions were associated with lower 

odds of poor diet quality among adolescents. Among the parents, both the partial (OR: 0.28; 

95% CI: 0.20, 0.40) and full (OR: 0.28; 95% CI: 0.13, 0.58) interventions were associated with 

lower odds of poor diet quality. The partial (OR: 0.29; 95% CI: 0.18, 0.47) and full (OR: 0.47; 
95% CI: 0.30, 0.72) interventions were associated with lower odds of adolescent overweight 

or obesity. 
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Discussion: School-based nutritional intervention packages incorporating multiple actions 

may improve the diet quality of adolescents and their household members and reduce the 

double burden of adolescent malnutrition. 

 

 

 
J Int AIDS Soc. 2023 Oct;26 Suppl 4(Suppl 4):e26148. 

 doi: 10.1002/jia2.26148. 

Better Together: acceptability, feasibility and preliminary impact of chronic illness peer 

support groups for South African adolescents and young adults  

Abigail Harrison 1 2, Bulelwa Mtukushe 3, Caroline Kuo 3 4, Marta Wilson-Barthes 1, Bianca 

Davidson 3, Rebecca Sher 3, Omar Galárraga  1, Jacqueline Hoare 3 

Abstract 
Introduction: Peer support can help navigate the isolation and psychological strain 

frequently experienced by youth living with chronic illness. Yet, data are lacking on the 

impact of providing support for youth living with mixed chronic conditions. We assessed the 

acceptability, feasibility and preliminary mental health impacts of a clinic-based peer 

support group for South African youth living with chronic illnesses, including HIV.  

Methods: This mixed-methods pilot study (September 2021-June 2022) enrolled 58 young 

patients, ages 13-24, at an urban hospital in Cape Town, South Africa. In-depth interviews 
elicited the perspectives of 20 young people in relation to their participation in the Better 

Together programme, a recurring clinic-based peer support group for patients with mixed 

chronic illnesses. Self-reported resilience, attitudes towards illness, stigma and mental 

health were captured via established measures. T-tests and multivariate analysis of variance 

compared psychosocial outcomes for 20 group participants and 38 control patients, 

controlling for socio-demographic characteristics at enrolment. Logistic regression analyses 

estimated the predicted probability of a positive depression or anxiety screening given peer 
group participation. 

Results: All interviewees valued being able to compare treatment regimens and disease 

management habits with peers living with different conditions. Adolescents living with HIV 

stated that understanding the hardships faced by those with other conditions helped them 

accept their own illness and lessened feelings of isolation. Compared to patients who did not 

participate in Better Together, those who attended ≥5 groups had statistically significantly 

higher individual-level resilience, a more positive attitude towards their illness(es), lower 
internalised stigma and a more positive self-concept. The probability of being screened 

positive for depression was 23.4 percentage points lower (95% CI: 1.5, 45.3) for Better 

Together participants compared to controls; the probability of a positive anxiety screening 

was 45.8 percentage points lower (95% CI: 18.1, 73.6). 

Conclusions: Recurring, clinic-based peer support groups that integrate youth living with 

HIV and other chronic diseases are novel. Group sustainability will depend on the 

commitment of experienced peer leaders and providers, routine scheduling and 
transportation support. A fully powered randomised trial is needed to test the optimal 

implementation and causal mental health effects of the Better Together model.  

 

 

PLoS One. 2023 Nov 3;18(11):e0293941. 

 doi: 10.1371/journal.pone.0293941. eCollection 2023. 
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Delivering PACE++ curriculum in community settings: Impact of TARA intervention on 

gender attitudes and dietary practices among adolescent girls in Bihar, India 

Sudipta Mondal 1, William Joe 2, Santosh Akhauri 1, Irina Sinha  1, Putul Thakur 1, Vikas 

Kumar 1, Tushar Kumar 1, Narottam Pradhan 1, Abhishek Kumar 3 

Abstract 

Adolescence phase has high intrinsic and instrumental relevance. The Transformative Action 
for Rural Adolescents intervention delivered PACE++ curriculum with innovations to 

introduce a) health and nutrition sessions and b) delivery of the content in community 

settings of rural Bihar. This paper examines impact of the intervention showcasing 

establishment of intergenerational community connect for empowering and invigorating 

adolescent girls on gender attitude, empowerment and adolescent health and nutrition. The 

impact evaluation is based on a two-arm (intervention and comparison groups) cluster 

randomized controlled design with two rounds of representative cross-sectional surveys. 
The baseline and endline sample comprised of 2327 and 2033 adolescent girls (15-19 years), 

respectively. Descriptive statistical, difference-in-differences and propensity score matching 

methods are used to confirm the program impact. The DID and PSM analyses confirm high 

significance of impact on gender equity norms, diets and nutritional knowledge and 

understanding of employee related rights and responsibilities. School-going adolescent girls 

performed better than those who have discontinued formal education. The intervention 

showcases the importance of delivering the modified PACE curriculum in rural settings 
through leveraging community platforms. The findings call for greater policy attention on 

scaling up of similar initiatives for empowerment and social capital development of 

adolescent girls. 

 

 

J Prev (2022). 2024 Feb;45(1):87-105. 

 doi: 10.1007/s10935-023-00751-1. Epub 2023 Oct 31. 
Effectiveness of an e-Health Quasi-Randomized Controlled Universal Prevention 

Program for Eating Disorders in Spanish Adolescents 

Jorge Pérez-Vázquez 1, Alba González-Roz 2, Isaac Amigo-Vázquez 2 

Abstract 

Eating disorders (EDs) and sub-threshold conditions are prevalent in the adolescent 

population. Unfortunately, most preventive interventions have been targeted at emerging 

adults and the effectiveness of online prevention programs has yet to be determined in 
adolescents. This study sought to examine the short-term effectiveness of a universal e-

Health psychoeducational prevention program for EDs compared to a control (non-

intervention) group in Spanish adolescents. Using a quasi-randomized trial design, a total of 

161 [% girls: 45.96; Mage(SD) = 12.43 (0.43)] adolescents from 5 participating schools were 

allocated to two intervention arms: (1) psychoeducational intervention (n = 79) and (2) wait-

list control (n = 82). The intervention was delivered over 3 months through 3 modules that 

were accessible 24/7 and 3 school sessions guided by the students´ tutors focusing on 
nutrition, promoting a healthy lifestyle, mitigating body concerns, and social pressures. 

Participants completed an online assessment battery including the Eating Attitudes Test 

(EAT-26) and measures of self-esteem, family disruption, compliance with the Mediterranean 

diet, and lifestyle. Correlational analysis showed small to moderate relationships between 

self-esteem and family function (rho = 0.413, p = 0.001), BMI (body mass index) and the EAT-

26 dieting subscale (rho = 0.417, p = 0.001), physical activity and the bulimia subscale (rho = - 
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0.237, p = 0.003), and self-esteem and the dieting subscale (rho = - 0.223, p = 0.004). At the 

post-intervention assessment, the intervention group showed a statistically significant 

reduction in ED risk (EAT-26) (d = - 0.323, p = 0.040) and the oral control subscale (d = 0.327, p 

= 0.038). The e-health intervention including tutor-led digital components was effective for 

reducing ED risk in children. Results must be interpreted with caution due to the low 

statistical power and the limited sample size. Large scale randomized controlled trials with 
longer follow-ups will be needed to bolster the evidence. 

 

 

 

Adolescent mental health 
 

 

Compr Psychiatry. 2023 Nov:127:152424. 
 doi: 10.1016/j.comppsych.2023.152424. Epub 2023 Sep 16. 

Evaluation of the Early Adolescent Skills for Emotions (EASE) intervention in Lebanon: A 

randomized controlled trial 

Mark J D Jordans 1, Felicity L Brown 2, Jeremy Kane 3, Karine Taha  4, Frederik Steen 5, Rayane 

Ali 6, Joseph Elias 7, Bassel Meksassi 8, May Aoun 9, Claire M Greene 10, Aiysha Malik 11, Aemal 

Akhtar 12, Mark van Ommeren 13, Marit Sijbrandij 14, Richard Bryant 15; STRENGTHS consortium 
Abstract 

Background: There is a need for scalable evidence-based psychological interventions for 

young adolescents experiencing high levels of psychological distress in humanitarian 

settings and low- and middle-income countries. Poor mental health during adolescence 

presents a serious public health concern as it is a known predictor of persistent mental 

disorders in adulthood. This study evaluates the effectiveness of a new group-based 

intervention developed by the World Health Organization (Early Adolescent Skills for 
Emotions; EASE), implemented by non-specialists, to reduce young adolescents' 

psychological distress among mostly Syrian refugees in Lebanon. 

Methods: We conducted a two-arm, single-blind, individually randomized group treatment 

trial. Adolescents aged 10 to 14 years who screened positive for psychological distress using 

the Pediatric Symptom Checklist (PSC) were randomly allocated to EASE or enhanced 

treatment as usual (ETAU) (1:1.6). ETAU consisted of a single scripted psycho-education 

home-visit session with the adolescent and their caregivers. EASE consists of seven group 
sessions with adolescents and three sessions with caregivers. The primary outcome was 

adolescent-reported psychological distress as measured with the PSC (internalizing, 

externalizing, and attentional symptoms). Secondary outcomes included depression, 

posttraumatic stress, well-being, functioning, and caregivers' parenting and distress. All 

outcomes were assessed at baseline, endline, and 3 months (primary time point) and 12 

months follow-up. 

Results: Due to the COVID-19 pandemic and other adversities in Lebanon at the time of this 
research, the study was prematurely terminated, resulting in an under-powered trial sample 

(n = 198 enrolled compared to n = 445 targeted). We screened 604 children for eligibility. The 

198 enrolled adolescents were assigned to EASE (n = 80) and ETAU (n = 118), with retention 

rates between 76.1 and 88.4% across all timepoints. Intent-to-treat analyses demonstrated 
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no between-group differences on any of the outcome measures between the EASE and ETAU. 

We did observe a significant improvement on the primary outcome equally in the EASE and 

ETAU groups (-0.90, 95% CI: -3.6, 1.8; p = .52), - a trend that was sustained at three months 

follow-up. Sub-group analyses, for those with higher depression symptoms at baseline, 

showed ETAU outperformed EASE on reducing depression symptoms (difference in mean 

change = 2.7, 95% CI: 0.1, 5.3; p = .04; d = 0.59) and internalizing problems (difference in mean 
change 1.0, 95% CI: 0.08, 1.9; p = .03; d = 0.56) . 

Conclusion: No conclusions can be drawn about the comparative effectiveness of the 

intervention given that the sample was underpowered as a result of early termination. Both 

EASE and single session psycho-education home visits resulted in meaningful improvements 

in reducing psychological distress. We did not identify any indications in the data suggesting 

that EASE was more effective than a single session family intervention in the context of the 

COVID-19 pandemic and other crises in Lebanon. Fully powered research is needed to 
evaluate the effectiveness of EASE. 

 

 

 

Body Image. 2023 Dec 5:48:101654. 

 doi: 10.1016/j.bodyim.2023.101654. Online ahead of print. 

Evaluating a school-based body image lesson in Indonesia: A randomised controlled 
trial 

Nadia Craddock 1, Mahira Budhraja  2, Kirsty M Garbett 2, Kholisah Nasution 3, Caterina 

Gentili 2, Chairunnisa Rizkiah 4, Zoë Haime 5, L Ayu Saraswati 6, Bernie E Medise 3, Paul 

White 7, Phillippa C Diedrichs 2, Heidi Williamson 2 

Abstract 

Negative body image is a common public health concern among adolescents, globally. The 

aim of the current study was to evaluate the effectiveness, implementation fidelity, and 
acceptability of a single session, school-based universal body image intervention in 

Indonesia. A total of 1926 adolescents (59.4 % girls) and 12 school guidance counsellors 

(lesson facilitators) from nine state junior secondary schools in Surabaya, East Java took part 

in a two-arm open parallel cluster randomised controlled trial. In response to the changing 

circumstances due to the COVID-19 pandemic, half of the lessons were conducted in person 

and half were delivered online. Results showed that the lesson did not significantly improve 

adolescent body image or secondary outcomes relative to the control, though there was no 
evidence of harm. There were no substantive findings regarding intervention effectiveness 

by gender. The mode of intervention delivery (online vs. in-person) did not significantly 

influence the main findings. Implementation fidelity varied widely, and the lesson content 

and pedagogy were largely acceptable, though there was a strong preference for in-person 

lesson delivery. Findings have implications for researchers aiming to improve adolescent 

body image in low- and middle-income countries. Lessons learned can inform future school-

based efforts to support adolescent body image. 
 

 

 

 

Integr Med Res. 2023 Sep;12(3):100979. 

 doi: 10.1016/j.imr.2023.100979. Epub 2023 Jul 28. 
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The impact of yoga on stress, metabolic parameters, and cognition of Indian 

adolescents: Cluster randomized controlled trial 

Harish Ranjani  1, Narayanaswamy Jagannathan 1, Tina Rawal 2, Radhakrishnan 

Vinothkumar 1, Nikhil Tandon 3, Jayaram Vidyulatha  1, Viswanathan Mohan 1, Yashdeep 

Gupta 3, Ranjit Mohan Anjana  1 

Abstract 
Background: This project aimed to assess the impact of yoga on stress, metabolic 

parameters and cognition (attention & concentration) in adolescents, aged 13-15 years from 

public and private schools in two cities (Chennai and New Delhi) in India.  

Methods: The study recruited 2000 adolescents from 24 schools in a cluster randomized 

controlled trial design. The yoga group participants underwent 17 yoga sessions, which 

included: pranayama, basic asanas, meditation and relaxation exercises. Yoga sessions, were 

held in the school premises once a week. A total of five awareness talks on healthy lifestyle 
were delivered once a month to the education group. ADOlescence Stress Scale (ADOSS), 

salivary cortisol, metabolic and clinical parameters and Letter Cancellation Test (LCT) score 

were measured at baseline and post-intervention (5-6 months). 

Results: The yoga group showed statistically significant differences in the mean ADOSS 

score, metabolic parameters, salivary cortisol, and LCT scores compared to the education 

group. In the intention- to- treat analysis, a significant reduction [5.11, 95% CI (4.78, 5.36), p = 

0.001] in ADOSS score was seen in the yoga group compared to education. 
Conclusion: Implementation of a 17-week standardized yoga program at the school level 

significantly decreased stress, improved attention and concentration, metabolic and clinical 

parameters in Indian adolescents. 

 

 

 

BMC Health Serv Res. 2023 Aug 4;23(1):827. 
 doi: 10.1186/s12913-023-09856-z. 

Costs and cost-effectiveness of Shamiri, a brief, layperson-delivered intervention for 

Kenyan adolescents: a randomized controlled trial 

Corinne N Kacmarek 1, Natalie E Johnson 2, Tom L Osborn 3, Christine Wasanga  4, John R 

Weisz 5, Brian T Yates 6 

Abstract 

Background: Low- and middle-income countries (LMICs) have the highest socio-economic 
burden of mental health disorders, yet the fewest resources for treatment. Recently, many 

intervention strategies, including the use of brief, scalable interventions, have emerged as 

ways of reducing the mental health treatment gap in LMICs. But how do decision makers 

prioritize and optimize the allocation of limited resources? One approach is through the 

evaluation of delivery costs alongside intervention effectiveness of various types of 

interventions. Here, we evaluate the cost-effectiveness of Shamiri, a group- and school-

based intervention for adolescent depression and anxiety that is delivered by lay providers 
and that teaches growth mindset, gratitude, and value affirmation. 

Methods: We estimated the cost-effectiveness of Shamiri using the Consolidated Health 

Economic Evaluation Reporting Standards (CHEERS) guidelines for economic evaluations. 

Changes in depression and anxiety were estimated using the Patient Health Questionnaire 

(PHQ-8) and Generalized Anxiety Disorder questionnaire (GAD-7) at treatment termination 
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and 7-month follow-up using two definitions of treatment benefit. Cost-effectiveness metrics 

included effectiveness-cost ratios and cost per number needed to treat. 

Results: Base case cost assumptions estimated that delivering Shamiri cost $15.17 (in 2021 

U.S. dollars) per student. A sensitivity analysis, which varied cost and clinical change 

definitions, estimated it cost between $48.28 and $172.72 to help 1 student in Shamiri, 

relative to the control, achieve reliable and clinically significant change in depression and 
anxiety by 7-month follow-up. 

Conclusions: Shamiri appears to be a low-cost intervention that can produce clinically 

meaningful reductions in depression and anxiety. Lay providers can deliver effective 

treatment for a fraction of the training time that is required to become a licensed mental 

health provider (10 days vs. multiple years), which is a strength from an economic 

perspective. Additionally, Shamiri produced reliable and clinically significant reductions in 

depression and anxiety after only four weekly sessions instead of the traditional 12-16 
weekly sessions necessary for gold-standard cognitive behavioral therapy. The school 

setting, group format, and economic context of a LMIC influenced the cost per student; 

however, broader conclusions about the cost-effectiveness of Shamiri have yet to be 

determined due to limited economic evaluations of mental health programs in LMICs. 

 

 

J Adolesc Health. 2024 Jan;74(1):78-88. 
 doi: 10.1016/j.jadohealth.2023.08.012. Epub 2023 Sep 16. 

Combining Asset Accumulation and Multifamily Group Intervention to Improve Mental 

Health for Adolescent Girls: A Cluster-Randomized Trial in Uganda 

Leyla Karimli 1, Proscovia Nabunya  2, Fred M Ssewamala  2, Darejan Dvalishvili  2 

Abstract 

Purpose: The aim of this study is to expand the current knowledge on the relationship 

between poverty, family functioning, and the mental health of adolescent girls in families 
affected by poverty and HIV/AIDS in southern Uganda. The study investigates the association 

between family functioning and mental health and examines whether family functioning 

moderates the intervention effect on adolescent mental health. 

Methods: Longitudinal data were collected over the course of 24 months in a cluster 

randomized controlled trial conducted among N=1,260 girls aged 14-17 years in Uganda. 

Participants were randomized into control group (n=408 girls from n=16 schools), matched 

youth development accounts treatment, YDA (n=471 girls from n=16 schools), and integrated 
intervention combining YDA with multiple family group component (n=381 girls from n=15 

schools). 

Results: We found a significant positive association between family functioning and mental 

health of adolescent girls in our sample. Moderator analyses suggests that effect of the 

intervention on Beck Hopelessness Scale was significantly moderated by family cohesion 

(χ2 (4) =21.43; p = .000), frequency of family communication (χ2 (4) =9.65; p = .047), and quality 

of child-caregiver relationship (χ2 (4) =11.12; p = .025). Additionally, the intervention effect on 
depression was moderated by the comfort of family communication (χ2 (4) =10.2; p = .037). 

Discussion: The study findings highlight the importance of family functioning when 

examining the link from poverty to adolescent mental health. The study contributes to the 

scarce evidence suggesting that asset-accumulation opportunities combined with a family 

strengthening component may improve parenting practices and adolescent mental health in 

poor households. 
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Effectiveness of school-based psychological interventions for the treatment of 
depression, anxiety and post-traumatic stress disorder among adolescents in sub-

Saharan Africa: A systematic review of randomized controlled trials  

Minale Tareke 1 2, Biksegn Asrat Yirdaw 2 3 4, Abebaw Gebeyehu 5, Bizu Gelaye 6, Telake Azale 7 

Abstract 

Background: Mental disorders among adolescents represent a high burden and early onset. 

They compromise their physical health, survival, and future potential. On the other hand, 

young people have inadequate access to essential health services in sub-Saharan Africa. We 
aimed to review school-based psychological interventions, contents, delivery, and evidence 

of effectiveness designed to treat depression, anxiety, or posttraumatic stress symptoms 

among adolescents and young adults aged 10-24. 

Method: We searched articles on the following databases: PubMed, Scopus, Embase, and 

Science Direct from 17/10/2022 to 30/12/2022. Furthermore, relevant studies were searched 

from advanced google scholar, google and identified reference lists. We used MeSH browser 

for key words: psychological interventions, depression, anxiety, posttraumatic stress 
disorder and lists of Sub-Saharan Africa countries. We combined words using standard 

Boolean operators (OR, AND). The quality of studies was evaluated using the Cochrane 

Collaboration's risk of bias tool and the results were presented as a narrative synthesis since 

the interventions were very heterogenous. 

Results: Fourteen randomized controlled trials were included for systematic review and 

more than half (57.14%) were from Kenya and Nigeria. Common school-based psychological 

interventions were cognitive behavioral therapy and Shamiri interventions (an intervention 
that focuses on youths to cultivate a growth mindset, practice gratitude and take the value). 

More than half (57.14%) of the interventions were delivered by non-specialists like teachers, 

lay providers and community health workers. Nearly one-fifth of the interventions were used 

individual modality. School-based psychological interventions provided by non-specialists 

also produced a greater reduction in adolescents' depressive, anxiety, and post-traumatic 

stress symptoms compared to the control groups. 

Conclusion: Cognitive behavioral therapy and Shamiri interventions were the common 
treatment delivered in school settings. The range of interventions could be effectively 

delivered by non- professionals that promote task-shifting of psychological interventions 

from very scarce mental health specialists in these countries. 
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Effects of psychosocial support-based psychoeducation for Turkish pregnant 

adolescents on anxiety, depression and perceived social support: a randomized 

controlled study 

Çiçek Ediz 1, Funda Kavak Budak 2 
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Abstract 

Introduction: In this study, a psychosocial support-based (PSSB) psychoeducation program 

was provided to pregnant adolescents for improving their mental health and providing them 

with knowledge and skills to make positive behavioral changes. This study aimed to 

determine the effect of PSSB psychoeducation on anxiety, depression and perceived social 

support. 
Methods: This study was conducted using a pre-test-post-test randomized controlled 

design. The population of the study included pregnant adolescents presenting to the 

obstetrics and gynecology outpatient clinic of a state hospital located in eastern Turkey. The 

sample size, determined using power analysis, included 105 pregnant adolescents 

(experimental group n=50, control group n=55). The participants in the experimental group 

were given PSSB psychoeducation. The control group did not receive any intervention. The 

data were collected using an introductory characteristics form, the Beck Anxiety Inventory, 
the Edinburgh Postpartum Depression Scale and the Multidimensional Scale of Perceived 

Social Support. SPSS v24.0 was used to analyze the data, and p-values less than 0.05 were 

accepted as statistically significant. 

Results: It was established that there was a significant decrease in the anxiety and 

depression levels and a significant increase in the perceived social support levels in the 

experimental group in comparison to the control group after the PSSB psychoeducation 

intervention (p<0.05). In the intragroup comparisons, the difference between the pre-test 
and post-test scores for anxiety, depression and perceived social support was statistically 

significant in the experimental group (p<0.05), whereas this difference was insignificant in 

the control group (p>0.05). 

Conclusion: The PSSB psychoeducation program reduced anxiety and depression and 

increased perceived social support levels of the pregnant adolescents. The PSSB 

psychoeducation program is a useful practical intervention for the mental health of pregnant 

adolescents. Thus, we recommend that psychiatric nurses take an active role in planning and 
implementing psychosocial interventions for pregnant adolescents and develop culture-

specific interventions. 
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 doi: 10.1136/bmjopen-2022-066586. 

Effect of multi-level interventions on mental health outcomes among adolescents in 
sub-Saharan Africa: a systematic review 

Nondumiso Mthiyane 1 2, Antony M Rapulana  3 4, Guy Harling  3 2 5 6, Andrew Copas 2, Maryam 

Shahmanesh 3 2 

Abstract 

Objective: In sub-Saharan Africa (SSA), multiple factors contribute to the considerable 

burden of mental health disorders among adolescents, highlighting the need for 

interventions that address underlying risks at multiple levels. We reviewed evidence of the 
effectiveness of community or family-level interventions, with and without individual level 

interventions, on mental health disorders among adolescents in SSA. 

Design: Systematic review using the Grades of Recommendation, Assessment, Development 

and Evaluation approach. 

Data sources: A systematic search was conducted on Cochrane Library, MEDLINE, EMBASE, 

PSYCINFO and Web of Science up to 31 March 2021. 
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Eligibility criteria: Studies were eligible for inclusion in the review if they were randomised 

controlled trials (RCTs) or controlled quasi-experimental studies conducted in sub-Saharan 

African countries and measured the effect of an intervention on common mental disorders in 

adolescents aged 10-24 years. 

Data extraction and synthesis: We included studies that assessed the effect of 

interventions on depression, anxiety, post-traumatic stress disorder and substance abuse. 
Substance abuse was only considered if it was measured alongside mental health disorders. 

The findings were summarised using synthesis without meta-analysis, where studies were 

grouped according to the type of intervention (multi-level, community-level) and 

participants. 

Results: Of 1197 studies that were identified, 30 studies (17 RCTs and 3 quasi-experimental 

studies) were included in the review of which 10 delivered multi-level interventions and 20 

delivered community-level interventions. Synthesised findings suggest that multi-level 
interventions comprise economic empowerment, peer-support, cognitive behavioural 

therapy were effective in improving mental health among vulnerable adolescents. Majority of 

studies that delivered interventions to community groups reported significant positive 

changes in mental health outcomes. 

Conclusions: The evidence from this review suggests that multi-level interventions can 

reduce mental health disorders in adolescents. Further research is needed to understand the 

reliability and sustainability of these promising interventions in different African contexts.  
 

 

Adolescent sexual and reproductive health 
 

 

J Adolesc Health. 2023 Aug;73(2):244-251. 

 doi: 10.1016/j.jadohealth.2023.02.034. Epub 2023 Apr 17. 
Using Hierarchical Regression to Examine the Predictors of Sexual Risk-Taking 

Attitudes among Adolescents Living with Human Immunodeficiency Virus in Uganda 

Samuel Kizito 1, Flavia Namuwonge 2, Josephine Nabayinda  1, Proscovia Nabunya  1, Jennifer 

Nattabi 1, Ozge Sensoy Bahar 1, Joshua Kiyingi 1, Natasja Magorokosho 1, Fred M Ssewamala  3 

Abstract 

Purpose: We explored the factors influencing sexual risk-taking attitudes-defined as beliefs 

and values regarding sexual activity-among adolescents living with human 
immunodeficiency virus (ALHIV) in Uganda. 

Methods: The study used baseline data from a five-year cluster-randomized control trial 

(2012-2018) among 702 ALHIV in Uganda. Participants were aged 10-16 years, HIV-positive, 

taking antiretroviral therapy, and living within a family. We fitted hierarchical regression 

models to assess the demographic, economic, psychological, and social predictors of sexual 

risk-taking attitudes. Using R2, the final model explained 11.4% of the total variance. 

Results: Under economic factors, caregiver being formally employed (β = -0.08, 95% 
confidence interval [CI]: -0.10-0.06, p < .001), and the ALHIV working for pay (β = 1.78, 95% CI: 

0.28-3.29, p = .022), were associated with sexual risk-taking attitudes. Among the 

psychological factors, more depressive symptoms (β = 0.22, 95% CI: 0.11-0.32, p < .001) were 

associated with more approving attitudes toward sexual risk-taking. Family and social 
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factors including communicating with the caregiver about HIV (β = 1.32, 95% CI: 0.56-2.08, p = 

.001), sex (β = 1.09, 95% CI: 0.20-1.97, p = .017), and experiencing peer pressure (β = 3.37, 95% 

CI: 1.85-4.89, p < .001) were also associated with more approving attitudes toward sexual 

risk-taking. The final model explained 11.54% of the total variance. 

Discussion: Economic, psychological, and social factors influence sexual risk-taking 

attitudes among ALHIV. There is a need for more research to understand why discussing sex 
with caregivers improves adolescents' positive attitudes toward sexual risk-taking. These 

findings have significant ramifications in preventing sexual transmission of HIV among 

adolescents in low-income settings. 
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Effectiveness of school-based sexual and reproductive health education among 

adolescent girls in Urban areas of Odisha, India: a cluster randomized trial 

G Alekhya 1, Swayam Pragyan Parida  2, Prajna Paramita Giri  1, Jasmina Begum 3, Suravi 

Patra  4, Dinesh Prasad Sahu 5 

Abstract 

Background: Various studies revealed that adolescent girls have limited knowledge 

pertaining to sexual and reproductive health (SRH). The current study assessed the 
effectiveness of SRH education among adolescent girls in urban areas of Odisha, India.  

Methods: The study design was a cluster randomized trial, where the clusters composed of 

eight Odia (regional language) medium government girls' high schools in Bhubaneswar, the 

capital city of the state of Odisha, India. For the selection of study participants, adolescent 

girls who were studying in the ninth and tenth standards were recruited from each school. 

Eight schools were randomized through restrictive randomization at a 1:1 ratio, with four 

schools each in the intervention and control arm. Baseline and end-line assessments were 
done using a pre-tested, semi-structured questionnaire. Following baseline assessment, an 

intervention was given with the help of handbooks developed by the study authors to the 

schools in the intervention arm. Outcomes included change in knowledge, attitude and 

practices pertaining to SRH. 

Results: In our study at baseline, there were a total of 790 students, where 469 (59.4%) 

students were in the intervention arm, and 321 (40.6%) students were in the control arm. At 

baseline, only 282 (60.1%) in the intervention arm and 171 (53.3%) in the control arm were 
aware that physical bodily changes due to puberty were normal. After the intervention, there 

was a statistically significant increase in knowledge in intervention group 367 (94.8%) (p-

value < 0.001). Most students used sanitary pads as absorbent, 97.2% in the intervention 

group and 98.4% in the control group. However, after the intervention, the use of other 

absorbents reduced to zero in the intervention group with a statistically significant 

difference (p < 0.05). The number of students having awareness on different methods of 

contraception increased from 51 (10.9%) to 337 (87.1%) in the intervention arm (p < 0.001), 
and of those having awareness on STIs/RTIs increased from 177 (38.2%) to 371 (96.1%) in the 

intervention group (p < 0.001). 

Conclusion: From our study, there is a significant proportional change in knowledge, 

attitude, and practices pertaining to SRH. Our study recommends policymakers and program 

managers for the implementation of comprehensive SRH in the regular school curriculum. 
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 doi: 10.1080/16549716.2022.2160543. 

Effectiveness of peer-led education interventions on contraceptive use, unmet need, 

and demand among adolescent girls in Gedeo Zone, South Ethiopia. A cluster 

randomized controlled trial 
Yohannes Addisu Wondimagegene 1, Gurmesa Tura Debelew 2, Zewdie Birhanu Koricha  3 

Abstract 

Background: Peer-led education interventions are assumed to be an effective means of 

increasing contraceptive utilization and demand in adolescents. However evidence is lacking 

on whether peer-led education is effective in promoting the demand for and use of 

contraceptives in adolescent girls, especially in resource-limited settings. 

Objective: The present study evaluated the effectiveness of peer-led education 
interventions in improving contraceptive use, unmet needs, and demand among sexually 

active secondary school adolescent girls in Gedeo Zone, South Ethiopia.  

Methods: A single-blinded cluster randomised controlled trial study was performed in six 

randomly selected secondary schools in the Gedeo Zone, southern Ethiopia. A total of 224 

participants were recruited and randomly assigned to the intervention and control groups. 

The intervention group received peer-led education intervention for six months. A pre-tested 

and validated questionnaire was used to measure contraceptive use, unmet need, and 
contraceptive demand. A generalised estimating equation (GEE) model was used to examine 

the effectiveness of the intervention. 

Result: After six months of intervention, the Differences-in-difference in contraceptive use, 

unmet need, and contraceptive demand between the intervention and control groups were 

25.1%, 7.4%, and 17.7%, respectively. There was a statistically significant difference in 

contraceptive use [AOR = 8.7, 95% CI: (3.66, 20.83), unmet need for contraceptives [AOR = 6.2, 

95% CI: (1.61, 24.36)] and contraceptive demand [AOR = 6.1, 95% CI: (2.43, 15.11)] between 
the intervention and control groups. 

Conclusions: School-based peer education intervention effectively improved contraceptive 

use and unmet needs in a low-resource setting and created demand in sexually active 

adolescent girls. These results support the potential utility of this approach in similar 

settings for the promotion of contraception use and demand. 

 

 
 

Front Public Health. 2023 Oct 23:11:1203376. 

 doi: 10.3389/fpubh.2023.1203376. eCollection 2023. 

Effect of a school-linked life skills intervention on adolescents' sexual and reproductive 

health skills in Guji zone, Ethiopia (CRT)-A generalized linear model 

Gobena Godana  1 2, Silesh Garoma  3, Nicola Ayers 2, Muluembet Abera  4 

Abstract 
Background: Although appropriate life skills are recognized as a fundamental right for 

adolescents and a critical component of health policy, they are often overlooked and rarely 

researched in pastoral communities. Life skills encompass the ability to adopt positive 

behaviors, which enable individuals to effectively deal with the demands and challenges of 

everyday life. This study aimed to evaluate the effectiveness of a school-linked life skills 
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intervention program on adolescents' sexual and reproductive health skills in the pastoral 

community of Guji zone. 

Methods: A two-arm cluster randomized control trial with a pretest-posttest experimental 

design was conducted, involving the intervention group (N = 375) and the control group (N = 

384). This study assessed the effect of a school-linked adolescent-friendly life skills 

intervention in comparison to the usual RH curriculum, used as a control arm. Pretest-
posttest and posttest-posttest scores of the control group and trial groups were compared, 

and the data were collected using 27 self-administered questions. The collected data were 

analyzed using paired-sample independent t-tests and a generalized linear model to 

examine the relationship between the dependent and independent variables. 

Results: Data were collected from 759 adolescents in 15 intervention and 15 control clusters. 

The findings have shown that the proportion of mean life skills score was significantly higher 

in the intervention clusters than controls [(375) 70.49% vs. (384) 62.25%, P < 0.001 95% CI 
(0.06 and 0.1)]. Adolescents who were trained in school-linked life skills (β = 1.915, 95% CI: 

1.411-2.418), were confident to make safe and informed decisions (β = 1.999, 95% CI: 1.562-

2.436), and had life skills to deal with SRH issues (β = 1.66, 95% CI: 1.233-2.087) were 

significantly correlated with predicting the relevant life skills. The proportion of adolescents 

with SRH life skills increased from 384 (52%) at baseline to 375 (70%) at end line in the 

intervention group compared to 384 (60.31%) at baseline to 384 (62.31%) in control arms, 

respectively. 
Conclusions: The implementation of a school-linked life skills intervention program proved 

to have a significant effect on SRH life skills development. Furthermore, individual-level and 

behavioral-level variables were significant in explaining variability in life skills development 

within the pastoral community. Therefore, we recommend scaling up this intervention in all 

high schools. 

 

 
 

Health Educ Res. 2023 Sep 20;38(5):375-391. 

 doi: 10.1093/her/cyad025. 

Goals for girls: a cluster-randomized trial to investigate a school-based sexual health 

programme amongst female learners in South Africa 

C Pike 1, C Coakley 1 2, N Ahmed 1 3, D Lee 4, F Little 5, N Padian 4 6, L G Bekker 1 

Abstract 
The delivery of comprehensive sexuality education to adolescents at school is recognized as 

a long-term strategy to support adolescent health. Suboptimal sexual and reproductive 

health (SRH) outcomes among South African adolescents necessitate the ongoing 

development and optimization of SRH education and promotion models. We conducted a 

cluster-randomized controlled trial amongst secondary schools (n = 38) in Cape Town, South 

Africa, to evaluate a sport-based, near-peer-led SRH curriculum, SKILLZ, amongst female 

learners (n = 2791). Biomedical (sexually transmitted infections [STIs], human 
immunodeficiency virus [HIV] and pregnancy) and socio-behavioural (social support, gender 

norms and self-concept) outcomes were assessed pre and post intervention. Attendance at 

SKILLZ was low and intervention participants did not show an improvement in SRH 

outcomes, with HIV and pregnancy incidence remaining stable and STI prevalence remaining 

high and increasing in both control and intervention arms. Although evidence of positive 

socio-behavioural measures was present at baseline, participants with high attendance 
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showed further improvement in positive gender norms. SKILLZ did not demonstrate the 

capacity to significantly impact clinical SRH outcomes. Modest improvements in outcomes 

amongst high attenders suggest that the impact may be possible with improved attendance; 

however, in the absence of optimal attendance, alternative intervention strategies may be 

required to improve SRH outcomes amongst adolescents. 

 
 

 

Int J Community Based Nurs Midwifery. 2023 Oct;11(4):237-246. 

 doi: 10.30476/IJCBNM.2023.99040.2276. 

The Effect of Cognitive-behavioral Counseling on the Resilience of Female Adolescents 

with Premenstrual Syndrome: A Randomized Controlled Trial 

Batoul Khodakarami  1 2, Narges Babakhani  1 2, Seyedeh Zahra Masoumi  1 2, Hossein 
Mohagheghi 3, Maryam Farhadian 4 

Abstract 

Background: Premenstrual syndrome (PMS) is one of the causes of poor performance in 

women, with direct and indirect adverse effects on their marital, family, and social life. This 

study aimed to examine the effect of cognitive-behavioral counseling on resilience in 

adolescent girls with PMS. 

Methods: This randomized clinical trial was conducted from February to May 2018 on 15-17-
year-old girl adolescents in Hamadan high schools. Using the block randomization method 

and the block size of 10, we randomly assigned 120 participants with moderate to severe 

PMS into intervention (N=60) and control groups (N=60). Participants in the intervention 

group received eight 60-minute cognitive-behavioral counseling sessions for 8 weeks, and 

the control group received no intervention. Data were gathered using demographic 

questionnaire, Premenstrual Symptoms Screening Tool, and the Connor-Davidson resilience 

scale. Statistical analysis was performed using SPSS version 16. The Chi-square, 
independent-samples t-test, and paired t-tests were used to analyze the data. P values <0.05 

were considered significant. 

Results: The mean total resilience score and all its dimensions increased in the intervention 

group 3 months after the intervention (P<0.05). Mean scores of total resilience and all 

subscales except spiritual influences showed statistically significant differences between the 

intervention and control groups 3 months after the intervention (P<0.05).  

Conclusion: Cognitive-behavioral counseling can improve resilience in female adolescents 
with moderate to severe PMS. It is recommended that school counselors can use cognitive-

behavioral counseling to improve the resilience of girls with moderate to severe PMS 
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Menstrual cups and cash transfer to reduce sexual and reproductive harm and school 

dropout in adolescent schoolgirls in western Kenya: a cluster randomised controlled 

trial 
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Mwaki 3, Alie Eleveld 3, Isaac Ngere 4, Eunice Fwaya  5, Feiko O Ter Kuile 1, Daniel 

Kwaro 2, Penelope A Phillips-Howard 1 

Abstract 

Background: High rates of sexual and reproductive health (SRH) harms and interrupted 

schooling are global challenges for adolescent girls, requiring effective interventions. We 

assessed the impact of menstrual cups (MCs) or cash transfers conditioned on school 
attendance (CCTs), or both, on SRH and schooling outcomes in western Kenya.  

Methods: In this cluster-randomised Cups or Cash for Girls (CCG) trial, adolescent girls in 

Forms two and three at 96 secondary schools in Siaya County (western Kenya) were 

randomised to receive either CCT, MC, combined CCT and MC, or control (1:1:1:1) for an 

average of 30 months. The CCT intervention comprised 1500KES (US$15 in 2016) via a cash 

card each school trimester. All four treatment groups received puberty and hygiene training. 

Assenting girls with parent or guardian consent who were post-menarche, not pregnant, area 
residents, not boarding, and had no disabilities precluding participation were eligible. Socio-

behavioural risk factors and incidence of HIV and herpes simplex virus type 2 (HSV-2) were 

measured annually. School retainment and adverse events were monitored throughout. The 

primary outcome comprised a composite of incident HIV, HSV-2 and/or all-cause school 

dropout by school exit examination. The primary analysis was by intention-to-treat (ITT) 

using generalised linear mixed models, controlling for a priori selected baseline covariates. 

The trial is registered with ClinicalTrials.gov, NCT03051789. 
Findings: Between February 28, 2017 and June 30, 2021, 4137 girls (median age 17.1 

[interquartile range (IQR): 16.3-18.0]) were enrolled and followed annually until completion 

of secondary school (median 2.5 years [IQR: 2.4-2.7]); 4106 (99.3%) contributed to the ITT 

analysis. No differences in the primary composite outcome between intervention and control 

groups were seen (MC: 18.2%, CCT: 22.1%, combined: 22.1%, control: 19.6%; adjusted risk 

ratio [aRR]: 0.97, 95% confidence interval 0.76-1.24; 1.14, 0.90-1.45; and 1.13, 0.90-1.43, 

respectively). Incident HSV-2 occurred in 8.6%, 13.3%, 14.8%, and 12% of the MC, CCT, 
combined and control groups, respectively (MC: RR: 0.67, 0.47-0.95, p = 0.027; aRR: 0.71, 0.50-

1.01, p = 0.057; CCT: aRR: 1.02, 0.73-1.41, p = 0.92; combined aRR: 1.16, 0.85-2.58, p = 0.36). 

Incident HIV was low (MC: 1.2%, CCT: 1.5%, combined: 1.0%, and control: 1.4%; aRR: 0.88, 

0.38-2.05, p = 0.77, aRR: 1.16, 0.51-2.62, p = 0.72, aRR: 0.80, 0.33-1.94, p = 0.62, respectively). 

No intervention decreased school dropout (MC: 11.2%, CCT: 12.4%, combined: 10.9%, 

control: 10.5%; aRR: 1.16, 0.86-1.57; 1.23, 0.91-1.65; and 1.06, 0.78-1.44, respectively). No 

related serious adverse events were seen. 
Interpretation: MCs, CCTs, or both, did not protect schoolgirls against a composite of 

deleterious harms. MCs appear protective against HSV-2. Studies of longer follow-up 

duration with objective measures of health impact are needed in this population.  
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Abstract 

Background: The implementation of the country-wide comprehensive sexuality education 

(CSE) curriculum among in-school adolescents remains abysmally low and mHealth-based 

interventions are promising. We assessed the effect of a mHealth-based CSE on the sexual 

and reproductive health (SRH) knowledge, attitude and behaviour of in-school adolescents 

in Ilorin, northcentral Nigeria. 
Methods: Using schools as clusters, 1280 in-school adolescents were randomised into 

intervention and control groups. Data was collected at baseline (T0), immediately after the 

intervention (T1) and 3 months afterwards (T2) on SRH knowledge, attitude and practice of 

risky sexual behaviour (RSB). Data analysis included test of associations using Chi -square, 

independent t-test and repeated measures ANOVA. Predictors were identified using binary 

logistic regression. 

Results: In the intervention group, there was a statistically significant main effect on mean 
knowledge score (F = 2117.252, p = < 0.001) and mean attitude score (F = 148.493, p = < 0.001) 

from T0 to T2 compared to the control group which showed no statistically significant main 

effects in knowledge (p = 0.073), attitude (p = 0.142) and RSB (p = 0.142). Though the mean 

RSB score declined from T0 to T2, this effect was not statistically significant (F = 0.558, p = 

0.572). Post-intervention, being female was a positive predictor of good SRH knowledge; 

being male was a positive predictor of RSB while being in a higher-class level was a negative 

predictor of RSB. 
Conclusion: The mHealth-based CSE was effective in improving SRH knowledge and attitude 

among in-school adolescents. This strategy should be strengthened to bridge the SRH 

knowledge and attitude gap among in-school adolescents. 

 

 

 

SSM Popul Health. 2024 Feb 15:25:101617. 
 doi: 10.1016/j.ssmph.2024.101617. eCollection 2024 Mar. 

Age-disparate relationships at first sex and reproductive autonomy, empowerment, 

and sexual violence among adolescent girls and young women in Rwanda 

Jacqueline Kunesh 1, Rebecca Hémono 1, Emmyson Gatare 2, Laetitia Kayitesi  3, Laura 

Packel 1, Rebecca Hope 3, Sandra I McCoy 1 

Abstract 

Background: Age-disparate relationships (ADR) place adolescent girls and young women 
(AGYW) at higher risk of unprotected sex and HIV infection; few studies have investigated ADR 

at first sex in sub-Saharan Africa. This study investigates ADR at first sex and its association 

with reproductive autonomy, reproductive empowerment, contraception coercion, and 

consent at first sex among female Rwandan youth. 

Methods: Cross-sectional data from a randomized trial (n = 5768) of in-school youth ages 12-

19 at enrollment were analyzed with focus on those who reported sexual activity (n = 1319). 

General estimating equation linear models and Poisson models were used to estimate linear 
coefficients and prevalence ratios (PR), with 95% confidence intervals (CIs) estimated using 

robust standard errors. 

Results: Females reported a significantly higher average partner age gap than males by 2.43 

years (2.90 years vs. 0.46 years, 95% CI: 2.01, 2.86). Overall, 23.4% (n = 102) of sexually active 

AGYW engaged in an ADR at first sex. The prevalence of non-consensual first sex was 60% 

higher among AGYW reporting ADR at first sex compared to AGYW reporting similar-aged 
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partners (adjusted PR = 1.59, 95% CI: 1.25, 2.02). No association was found between ADR at 

first sex and reproductive autonomy, reproductive empowerment, or contraception 

coercion. 

Conclusions: Our results suggest a high prevalence of sexual violence among AGYW 

engaging in first sex with an age-disparate partner. However, we did not find evidence that 

ADR at first sex affects reproductive autonomy or empowerment within the first few years of 
sexual initiation. Further research is needed to explore the impact of ADR at first sex and 

longer-term trajectories of sexual behaviour, empowerment and autonomy. 

 

 

 

PLoS Med. 2023 Jul 25;20(7):e1004258. 

 doi: 10.1371/journal.pmed.1004258. eCollection 2023 Jul. 
Analysis of bacterial vaginosis, the vaginal microbiome, and sexually transmitted 

infections following the provision of menstrual cups in Kenyan schools: Results of a 

nested study within a cluster randomized controlled trial 

Supriya D Mehta  1 2, Garazi Zulaika  3, Walter Agingu 4, Elizabeth Nyothach 5, Runa 

Bhaumik 2, Stefan J Green 6, Anna Maria van Eijk 3, Daniel Kwaro 5, Fredrick Otieno 4, Penelope 

Phillips-Howard 3 

Abstract 
Background: Nonhygienic products for managing menstruation are reported to cause 

reproductive tract infections. Menstrual cups are a potential solution. We assessed whether 

menstrual cups would reduce bacterial vaginosis (BV), vaginal microbiome (VMB), and 

sexually transmitted infections (STIs) as studies have not evaluated this.  

Methods and findings: A cluster randomized controlled trial was performed in 96 Kenyan 

secondary schools, randomized (1:1:1:1) to control, menstrual cup, cash transfer, or 

menstrual cup plus cash transfer. This substudy assessing the impact of menstrual cups on 
BV, VMB, and STIs, included 6 schools from the control (3) and menstrual cup only (3) groups, 

both receiving BV and STI testing and treatment at each visit. Self-collected vaginal swabs 

were used to measure VMB (16S rRNA gene amplicon sequencing), BV (Nugent score), and 

STIs. STIs were a composite of Chlamydia trachomatis and Neisseria gonorrhoeae (nucleic 

acid amplification test) and Trichomonas vaginalis (rapid immunochromatographic assay). 

Participants were not masked and were followed for 30 months. The primary outcome was 

diagnosis of BV; secondary outcomes were VMB and STIs. Intention-to-treat blinded analyses 
used mixed effects generalized linear regressions, with random effects term for school. The 

study was conducted between May 2, 2018, and February 7, 2021. A total of 436 participants 

were included: 213 cup, 223 control. There were 289 BV diagnoses: 162 among control 

participants and 127 among intervention participants (odds ratio 0.76 [95% CI 0.59 to 0.98]; p 

= 0.038). The occurrence of Lactobacillus crispatus-dominated VMB was higher among cup 

group participants (odds ratio 1.37 [95% CI 1.06 to 1.75]), as was the mean relative 

abundance of L. crispatus (3.95% [95% CI 1.92 to 5.99]). There was no effect of intervention 
on STIs (relative risk 0.82 [95% CI 0.50 to 1.35]). The primary limitations of this study were 

insufficient power for subgroup analyses, and generalizability of findings to nonschool and 

other global settings. 

Conclusions: Menstrual cups with BV and STI testing and treatment benefitted adolescent 

schoolgirls through lower occurrence of BV and higher L. crispatus compared with only BV 
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and STI testing and treatment during the 30 months of a cluster randomized menstrual cup 

intervention. 

 

 

SAHARA J. 2024 Dec;21(1):2320188. 

 doi: 10.1080/17290376.2024.2320188. Epub 2024 Feb 22. 
Sexual behaviour among Kenyan adolescents enrolled in an efficacy trial of a 

smartphone game to prevent HIV: a cross-sectional analysis of baseline data 

Victor Mudhune 1, Kate Winskell 2, Robert A Bednarczyk 2, Ken Ondenge 1, Calvin 

Mbeda 1, Emily Kerubo 1, Richard Ndivo 1, Judith Arego 1, Marissa Morales 2, Brianna 

Halliburton 3, Gaëlle Sabben 2 

Abstract 

Sexual behaviour of adolescents is contextual, with various determinants affecting sexual 
activity and age of sexual debut. Insight into sexual activity among young adolescents has 

the potential to influence appropriate sexual and reproductive health interventions. For this 

analysis, adolescents were recruited as part of the Tumaini smartphone game efficacy trial. 

Data collection included a self-administered behavioural survey and blood test for HIV and 

HSV-2. Descriptive statistics were calculated for demographics and measures of sexual 

behaviour and behavioural intent based on gender and sexual experience, with associations 

assessed using chi-square tests, t-tests and Wilcoxon rank sum tests as appropriate. We 
enrolled 996 adolescents, mean age 14 years and 2.2% HSV-2 positivity. Overall, 15% of the 

adolescents were sexually experienced, this being associated with lower socio-economic 

status (p = 0.01), household food insecurity (p = 0.008), a living situation without both parents 

(p < 0.01), substance use (p = 0.02), no adult conversation about future goals (p = 0.003), 

conversations about condoms (p = 0.01), with some gender disparity within these factors. 

Among those sexually experienced, 21.7% reported unwilling sex; 17.5% had engaged in 

transactional sex; 57.8% had willing first sex, of whom 60.9% reported no condom use. 
Among those abstaining, female adolescents were less likely to contemplate condom use at 

first sex (p = 0.006). Our findings determine that young sexually active adolescents are likely 

engaging in unprotected sex and having unwilling sexual experiences. Socio-economic 

status, living situation and parental monitoring remain significant factors associated with 

sexual experience among young adolescents. In this context, early adolescence is an 

opportunity to provide age- and developmentally appropriate education about safer sex 

practices. 
 

 

Reprod Health. 2024 Apr 22;21(1):56. 

 doi: 10.1186/s12978-024-01789-y. 

High uptake of menstrual health information, products and analgesics within an 

integrated sexual reproductive health service for young people in Zimbabwe  

Mandikudza Tembo 1 2 3, Victoria Simms 4, Helen A Weiss 4, Tsitsi Bandason 5, Nicol 
Redzo 5, Leyla Larsson 5 6, Ethel Dauya  5, Tafadzwa Nzanza  5, Pauline Ishumael 5, Nancy 

Gweshe 5, Rangarirai Nyamwanza  5, Precious Ndlovu 5, Sarah Bernays 7 8, Chido Dziva 

Chikwari 4 5, Constancia Vimbayi Mavodza  5 9, Jenny Renju 4, Suzanna C Francis 4, Rashida A 

Ferrand 5 10, Constance Mackworth-Young 5 7 
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Background: Despite being integral to women's well-being, achieving good menstrual 

health (MH) remains a challenge. This study examined MH services uptake (including 

information, analgesics, and a choice of MH products - the menstrual cup and reusable pads) 

and sustained use of MH products within an integrated sexual and reproductive health 

intervention for young people in Zimbabwe. 

Methods: This mixed-methods study was nested within a cluster randomised trial of 
integrated sexual and reproductive health services (CHIEDZA) for youth in three provinces 

(Harare, Mashonaland East, and Bulawayo). The study collected qualitative and quantitative 

data from 27,725 female clients aged 16-24 years, who accessed CHIEDZA from April 2019 - 

March 2022. Using a biometric (fingerprint recognition) identification system, known as 

SIMPRINTS, uptake of MH information, products, and analgesics and other services was 

tracked for each client. Descriptive statistics and logistic regression were used to investigate 

MH service uptake and product choice and use over time, and the factors associated with 
these outcomes. Thematic analysis of focus group discussions and interviews were used to 

further explore providers' and participants' experiences of the MH service and CHIEDZA 

intervention. 

Results: Overall, 36,991 clients accessed CHIEDZA of whom 27,725 (75%) were female. 

Almost all (n = 26,448; 95.4%) took up the MH service at least once: 25433 took up an MH 

product with the majority (23,346; 92.8%) choosing reusable pads. The uptake of cups varied 

across province with Bulawayo province having the highest uptake (13.4%). Clients aged 20-
24 years old were more likely to choose cups than reusable pads compared with those aged 

16-19 years (9.4% vs 6.0%; p < 0.001). Over the implementation period, 300/1819 (16.5%) of 

clients swapped from the menstrual cup to reusable pads and 83/23346 (0.4%) swapped 

from reusable pads to the menstrual cup. Provision of the MH service encouraged uptake of 

other important SRH services. Qualitative findings highlighted the provision of free 

integrated SRH and MH services that included a choice of MH products and analgesics in a 

youth-friendly environment were key to high uptake and overall female engagement with 
SRH services. 

Conclusions: High uptake demonstrates how the MH service provided much needed access 

to MH products and information. Integration of MH within an SRH intervention proved 

central to young women accessing other SRH services. 

 

 

 
BMC Public Health. 2024 May 28;24(1):1424. 

 doi: 10.1186/s12889-024-18894-z. 

The impact of an innovative community-based peer-led intervention on uptake and 

coverage of sexual and reproductive health services among adolescents and young 

people 15-24 years old: results from the Yathu Yathu cluster randomised trial 

Mwelwa Muleba Phiri  # 1, Albertus Schaap # 2 3, Bernadette Hensen 4, Lucheka Sigande 2, Melvin 

Simuyaba  2, Lawrence Mwenge 2, Rosemary Zulu-Phiri 2, Louis Mwape 2, Sian Floyd 3, Sarah 
Fidler 5, Richard Hayes 3, Musonda Simwinga  2, Helen Ayles 2 6 

Abstract 

Background: The Yathu Yathu ("For Us, By Us") cluster-randomized trial (CRT) evaluated a 

peer-led community-based sexual and reproductive health(SRH) intervention implemented 

to address persistent barriers to SRH service use among adolescents and young people 

(AYP). We report the impact of the intervention on coverage of key SRH services among AYP.  
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Methods: The trial was conducted from Jul 2019-Oct 2021 in two urban communities in 

Lusaka, Zambia, divided into 20 zones (~ 2350 AYP/zone). Zones were randomly allocated to 

intervention (N = 10) or control (N = 10) arm. In all zones, a census was conducted and all AYP 

aged 15-24-years offered participation. The intervention consisted of peer-led community-

based hubs providing SRH services; a prevention points card (PPC) system to incentivize and 

track SRH service use and community engagement. This paper reports on the outcome of 
coverage (accessing at least one key SRH service), comparing intervention and control arms 

using PPC data and standard methods of analysis for CRTs. 

Results: Among enumerated AYP, 93.6% (14,872/15,894) consented to participate from 

intervention zones and 95.1% (14,500/15,255) from control zones. Among those who 

accepted a PPC, 63.8% (9,493/14,872) accessed at least one key SRH service during the study 

period in the intervention arm, compared to 5.4% (776/14,500) in the control arm (adjPR 12.3 

95%CI 9.3-16.2, p < 0.001). 
Conclusions: The Yathu Yathu intervention increased coverage of key SRH services among 

AYP and reached two-thirds of AYP. These findings demonstrate the potential of providing 

peer-led community-based SRH services. 

 

 

Adolescent pregnancy and child marriage 
 
J Glob Health. 2024 Feb 23:14:04020. 

 doi: 10.7189/jogh.14.04020. 

Effectiveness of combined interventions to empower girls and address social norms in 

reducing child marriage in a rural sub-district of Bangladesh: A Cluster Randomised 

Controlled Trial of the Tipping Point Initiative 

Ruchira Tabassum Naved 1, Sultan Mahmud 1, Mahfuz Al Mamun 1, Kausar Parvin 1, Sadhvi 

Kalra  2, Anne Laterra  2, Anne Sprinkel 2 
Abstract 

Background: Elimination of girl child marriage (CM) globally at the current pace is projected 

to take about 300 years. Thus, innovative and effective solutions are urgently warranted. 

Bangladesh reports one of the highest rates of CM in the world. We present the impact of 

Tipping Point Initiative (TPI), a combined intervention to empower girls and to address social 

norms on CM in Bangladesh. 

Methods: A three-arm non-blinded Cluster Randomised Controlled Trial was conducted in 51 
villages/clusters in a sub-district of Bangladesh. Clusters were randomly assigned to the 

arms: Tipping Point Program (TPP), Tipping Point Program Plus (TPP+), and Pure Control. 

TPP conducted 40 weekly single-gender group sessions with never-married adolescent girls 

and boys recruited at 12 -<16 years; and 18-monthly gender-segregated group sessions with 

the parents. On top of TPP, TPP+ included cross-gender and -generation dialogues, girls' 

movement building and girl-led community sensitisation. Intention-to-treat analysis was 

performed to assess the impact of TPI on the hazard of CM, the primary outcome. The impact 
of girls' session attendance on CM was also assessed. At baseline 1275 girls (TPP = 412; TPP+ 

= 420; Control = 443) were interviewed between February-April 2019. At endline 1123 girls 

(TPP = 363; TPP + = 366; Control = 394) were interviewed and included in the analyses.  
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Results: No intervention impact was detected on the full sample (TPP vs. Control: adjusted 

hazard ratio (aHR) = 1.14; 95% CI = 0.79-1.63, P = 0.47), (TPP + vs. Control: aHR = 1.24; 95% CI 

= 0.89-1.71, P = 0.19, (TPP vs. TPP+: aHR = 1.03; 95% CI = 0.72-1.47, P = 0.87). However, in the 

TPP arm, the hazard of CM was reduced by 54% (aHR = 0.46; 95% CI = 0.23-0.92, P = 0.03) 

among the girls in the highest tertile of session attendance, compared to the lowest. In the 

TPP+ arm, this hazard was reduced by 49% (aHR = 0.51; 95% CI = 0.23-0.92, P = 0.03) among 
girls in the highest tertile, compared to the lowest tertile. 

Conclusions: Although TPI did not show an effect on CM in any of the intervention arms, 

within each intervention arm, a positive effect was detected in reducing CM among girls in 

the highest tertile of session attendance despite implementation challenges due to COVID-

19. 
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Effect of nutrition counseling on nutritional status and gestational weight gain of 

pregnant adolescents in West Arsi, Central Ethiopia: a cluster randomized controlled 

trial 

Adane Tesfaye 1 2, Dessalegn Tamiru 3, Tefera Belachew 3 

Abstract 
When pregnancy occurs in adolescence, the growth and development of the mother and 

fetus may be impaired due to strong competition for nutrients between the still-growing 

adolescent and the fetus. Pregnant adolescents constitute an underserved population; they 

lack adequate nutritional knowledge. Therefore, this study investigated the effect of 

nutritional behavior change communication (NBCC) through alliance for development (AFD) 

on the nutritional status and gestational weight gain (GWG) of pregnant adolescents. A two-

arm parallel cluster randomized controlled community trial was conducted in the West Arsi 
Zone, central Ethiopia, from August 2022 to July 2023. The nutritional status of the pregnant 

adolescent was assessed using mid-upper arm circumference. Weight was measured at 

baseline and at the end of the intervention. A total of 207 and 219 pregnant adolescents 

participated in the intervention and control clusters, respectively. The intervention started 

before 16 weeks of gestation, and the intervention group attended four NBCC sessions. The 

NBCC was based on the health belief model (HBM) and was given at the participants' homes 

with their husbands. The NBCC intervention was delivered by AFDs and community-level 
health actors. Pregnant adolescents in the control group received routine nutrition 

education from the health care system. A linear mixed-effects model and difference in 

difference (DID) were used to measure the intervention effect after adjusting for potential 

confounders. After the implementation of the trial, the mean mid-upper arm circumference 

(MUAC) in the intervention arm significantly increased from baseline (p ≤ 0.001), 23.19 ± 2.1 

to 25.06 ± 2.9 among intervention group and 23.49 ± 2.1 to 23.56 ± 2.0 among control group 

and the mean difference in the MUAC (DID) was 1.89 ± 2 cm (p ≤ 0.001); the mean GWG in the 
intervention arm significantly increased from baseline; 51.54 ± 4.7 to 60.98 ± 4.6 among 

intervention group and 52.86 ± 5.27 to 58 ± 5.3 among control group; the mean GWG in the 

intervention group was 9.4 kg, and that in the control group was 5.14 kg, and the difference 

in difference was 4.23 kg and this was statically significant p ≤ 0.001). This study 

demonstrated that the use of the HBM for NBCC delivered through the AFD was effective at 
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improving the nutritional status and GWG of pregnant adolescents. These results imply the 

need for the design of model-based nutritional counseling guidelines. 

 

 

Adolescents and HIV prevention and treatment 
 

Lancet HIV. 2023 Aug;10(8):e518-e527. 
 doi: 10.1016/S2352-3018(23)00118-2. 

A multilevel health system intervention for virological suppression in adolescents and 

young adults living with HIV in rural Kenya and Uganda (SEARCH-Youth): a cluster 

randomised trial 

Theodore Ruel 1, Florence Mwangwa  2, Laura B Balzer 3, James Ayieko 4, Marilyn 

Nyabuti 4, Wafula Erick Mugoma  4, Jane Kabami 2, Brian Kamugisha  2, Douglas Black 5, Bridget 

Nzarubara  2, Fred Opel 4, John Schrom 5, George Agengo 4, Janet Nakigudde 6, Hellen N 
Atuhaire 2, Josh Schwab 3, James Peng  7, Carol Camlin 8, Starley B Shade 9, Elizabeth 

Bukusi 4, Bill G Kapogiannis 10, Edwin Charlebois 9, Moses R Kamya  11, Diane Havlir 5 

Abstract 

Background: Social and cognitive developmental events can disrupt care and medication 

adherence among adolescents and young adults living with HIV in sub-Saharan Africa. We 

hypothesised that a dynamic multilevel health system intervention helping adolescents and 
young adults and their providers navigate life-stage related events would increase virological 

suppression compared with standard care. 

Methods: We did a cluster randomised, open-label trial of young individuals aged 15-24 

years with HIV and receiving care in eligible clinics (operated by the government and with 

≥25 young people receiving care) in rural Kenya and Uganda. After clinic randomisation 

stratified by region, patient population, and previous participation in the SEARCH trial, 

participants in intervention clinics received life-stage-based assessment at routine visits, 
flexible clinic access, and rapid viral load feedback. Providers had a secure mobile platform 

for interprovider consultation. The control clinics followed standard practice. The primary, 

prespecified endpoint was virological suppression (HIV RNA <400 copies per mL) at 2 years of 

follow-up among participants who enrolled before Dec 1, 2019, and received care at the 

study clinics. This trial is registered with ClinicalTrials.gov, NCT03848728, and is closed to 

recruitment. 

Findings: 28 clinics were enrolled and randomly assigned (14 control, 14 intervention) in 
January, 2019. Between March 14, 2019, and Nov 26, 2020, we recruited 1988 participants at 

the clinics, of whom 1549 were included in the analysis (785 at intervention clinics and 764 at 

control clinics). The median participant age was 21 years (IQR 19-23) and 1248 (80·6%) of 

1549 participants were female. The mean proportion of participants with virological 

suppression at 2 years was 88% (95% CI 85-92) for participants in intervention clinics and 

80% (77-84) for participants in control clinics, equivalent to a 10% beneficial effect of the 

intervention (risk ratio [RR] 1·10, 95% CI 1·03-1·16; p=0·0019). The intervention resulted in 
increased virological suppression within all subgroups of sex, age, and care status at 

baseline, with greatest improvement among those re-engaging in care (RR 1·60, 95% CI 1·00-

2·55; p=0·025). 
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Interpretation: Routine and systematic life-stage-based assessment, prompt adherence 

support with rapid viral load testing, and patient-centred, flexible clinic access could help 

bring adolescents and young adults living with HIV closer towards a goal of universal 

virological suppression. 

 

 
PLoS One. 2023 Oct 13;18(10):e0292719. 

 doi: 10.1371/journal.pone.0292719. eCollection 2023. 

"Project YES! has given me a task to reach undetectable": Qualitative findings from a 

peer mentoring program for youth living with HIV in Zambia 

Katherine G Merrill 1, Christiana Frimpong  2, Virginia M Burke 1, Elizabeth A Abrams 1, Sam 

Miti 2, Jonathan K Mwansa  2, Julie A Denison 1 

Abstract 
The Project YES! clinic-based peer mentoring program was a randomized controlled trial 

(RCT) conducted among 276 youth from four HIV clinics to test the impact of the program on 

promoting HIV self-management and reducing internalized stigma among youth living with 

HIV (ages 15-24 years) in Ndola, Zambia. We conducted a qualitative sub-study involving in-

depth interviews with 40 intervention youth participants (21 female, 19 male) to explore their 

experiences with Project YES! which included: an orientation meeting led by a healthcare 

provider, monthly individual and group counseling sessions over six months, and three 
optional caregiver group sessions. Using baseline RCT data, we used maximum variation 

sampling to purposively select youth by sex, age, change in virologic results between 

baseline and midline, and study clinic. A four-person team conducted thematic coding. 

Youth described their increased motivation to take their HIV care seriously due to Project 

YES!, citing examples of improvements in ART adherence and for some, virologic results. 

Many cited changes in behavior in the context of greater feelings of self-worth and 

acceptance of their HIV status, resulting in less shame and fear associated with living with 
HIV. Youth also attributed Project YES! with reducing their sense of isolation and described 

Project YES! youth peer mentors and peers as their community and "family." Findings 

highlight that self-worth and personal connections play a critical role in improving youths' 

HIV outcomes. Peer-led programs can help foster these gains through a combination of 

individual and group counseling sessions. Greater attention to the context in which youth 

manage their HIV, beyond medication intake, is needed to reach global HIV targets.  

 
 

PLoS One. 2024 Feb 8;19(2):e0296734. 

 doi: 10.1371/journal.pone.0296734. eCollection 2024. 

Estimating the costs of adolescent HIV care visits and an intervention to facilitate 

transition to adult care in Kenya 

Enrique M Saldarriaga  1 2, Kristin Beima-Sofie 2, Dalton Wamalwa  3 4, Cyrus Mugo 5 6, Irene 

Njuguna  2 5, Alvin Onyango 5, Grace John-Stewart 2 6 7, Monisha Sharma  2 
Abstract 

Introduction: Adolescents with HIV in sub-Saharan Africa face challenges transitioning to 

adult HIV care, which can affect long-term HIV care adherence and retention. An adolescent 

transition package (ATP) focused on transition tools can improve post-transition clinical 

outcomes, but its implementation costs are unknown. 
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Methods: We estimated the average cost per patient of an HIV care visit and ATP provision to 

adolescents. Data was collected from 13 HIV clinics involved in a randomized clinical trial 

evaluating ATP in western Kenya. We conducted a micro-costing and activity-driven time 

estimation to assess costs from the provider perspective. We developed a flow-map, 

conducted staff interviews, and completed time and motion observation. ATP costs were 

estimated as the difference in average cost for an HIV care transition visit in the intervention 
compared to control facilities. We assessed uncertainty in costing estimates via Monte Carlo 

simulations. 

Results: The average cost of an adolescent HIV care visit was 29.8USD (95%CI 27.5, 33.4) in 

the standard of care arm and 32.9USD (95%CI 30.5, 36.8) in the ATP intervention arm, 

yielding an incremental cost of 3.1USD (95%CI 3.0, 3.4) for the ATP intervention. The majority 

of the intervention cost (2.8USD) was due ATP booklet discussion with the adolescent.  

Conclusion: The ATP can be feasibly implemented in HIV care clinics at a modest increase in 
overall clinic visit cost. Our cost estimates can be used to inform economic evaluations or 

budgetary planning of adolescent HIV care interventions in Kenya. 

 

 

 

J Int AIDS Soc. 2023 Oct;26(10):e26185. 

 doi: 10.1002/jia2.26185. 
Findings from the Tushirikiane mobile health (mHealth) HIV self-testing pragmatic trial 

with refugee adolescents and youth living in informal settlements in Kampala, Uganda 

Carmen H Logie 1 2 3 4, Moses Okumu 5 6, Isha Berry 7, Robert Hakiza  8, Stefan D Baral 9, Daniel 

Kibuuka Musoke 10, Aidah Nakitende 10, Simon Mwima 5 11, Peter Kyambadde 11 12, Miranda 

Loutet 7, Shamilah Batte 13, Richard Lester 14, Stella Neema  15, Katie Newby 16, Lawrence 

Mbuagbaw 17 18 19 20 21 22 

Abstract 
Introduction: Urban refugee youth remain underserved by current HIV prevention 

strategies, including HIV self-testing (HIVST). Examining HIVST feasibility with refugees can 

inform tailored HIV testing strategies. We examined if HIVST and mobile health (mHealth) 

delivery approaches could increase HIV testing uptake and HIV status knowledge among 

refugee youth in Kampala, Uganda. 

Methods: We conducted a three-arm pragmatic controlled trial across five informal 

settlements grouped into three sites in Kampala from 2020 to 2021 with peer-recruited 
refugee youth aged 16-24 years. The intervention was HIVST and HIVST + mHealth (HIVST 

with bidirectional SMS), compared with standard of care (SOC). Primary outcomes were self-

reported HIV testing uptake and correct status knowledge verified by point-of-care testing. 

Some secondary outcomes included: depression, HIV-related stigma, and adolescent sexual 

and reproductive health (SRH) stigma at three time points (baseline [T0], 8 months [T1] and 

12 months [T2]). We used generalized estimating equation regression models to estimate 

crude and adjusted odds ratios comparing arms over time, adjusting for age, gender and 
baseline imbalances. We assessed study pragmatism across PRECIS-2 dimensions. 

Results: We enrolled 450 participants (50.7% cisgender men, 48.7% cisgender women, 0.7% 

transgender women; mean age: 20.0, standard deviation: 2.4) across three sites. Self-

reported HIV testing uptake increased significantly from T0 to T1 in intervention arms: HIVST 

arm: (27.6% [n = 43] at T0 vs. 91.2% [n = 135] at T1; HIVST + mHealth: 30.9% [n = 47] at T0 vs. 

94.2% [n = 113] at T1]) compared with SOC (35.5% [n = 50] at T0 vs. 24.8% [ = 27] at T1) and 
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remained significantly higher than SOC at T2 (p<0.001). HIV status knowledge in intervention 

arms (HIVST arm: 100% [n = 121], HIVST + mHealth arm: 97.9% [n = 95]) was significantly 

higher than SOC (61.5% [n = 59]) at T2. There were modest changes in secondary outcomes in 

intervention arms, including decreased depression alongside increased HIV-related stigma 

and adolescent SRH stigma. The trial employed both pragmatic (eligibility criteria, setting, 

organization, outcome, analysis) and explanatory approaches (recruitment path, flexibility of 
delivery flexibility, adherence flexibility, follow-up). 

Conclusions: Offering HIVST is a promising approach to increase HIV testing uptake among 

urban refugee youth in Kampala. We share lessons learned to inform future youth-focused 

HIVST trials in urban humanitarian settings. 
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Enhancing Adherence to Antiretroviral Therapy Among Adolescents Living With HIV 

Through Group-Based Therapeutic Approaches in Uganda: Findings From a Pilot 

Cluster-Randomized Controlled Trial 

Samuel Kizito 1, Proscovia Nabunya  1, Fred M Ssewamala  1 

Abstract 
Objective: We examine the preliminary impact of group-cognitive behavioral therapy (G-

CBT) versus a family-strengthening intervention delivered via multiple family group (MFG) in 

improving ART adherence among adolescents living with HIV (ALHIV) in Uganda.  

Methods: We analyzed data from a pilot cluster-randomized trial (2020-2022) conducted in 9 

clinics in Uganda among 89 participants, who were eligible out of the 147 ALHIV screened. 

Participants were eligible if they were aged 10-14 years, HIV positive, taking ART, and living 

with a family. Adolescents were randomized, at the clinic level, to receive the usual care (n = 
29), MFG (n = 34), or G-CBT (n = 26). The interventions were delivered over 3 months. Overall, 

the mean percentage attendance for the 10 G-CBT and MFG sessions was 87.7% and 90.2%, 

respectively. Three ALHIV were lost to follow-up, while 1 child died. Adherence was assessed 

using pharmacy records collected at baseline and 4 additional pharmacy visits. We used 

mixed-effects logistic regression analysis to examine the effect of the interventions on ART 

adherence. 

Results: We found statistically significant main effects for the intervention, χ2(2) = 7.76, p = 
.021, time, χ2(2) = 39.67, p < .001, and intervention-time interaction effect χ2(6)= 27.65, p < 

.001. Pairwise comparisons showed increasing adherence in the MFG group compared to 

usual care at visit 3 (odds ratio [OR] = 4.52 [1.01-20.11], p = .047) and visit 5 (OR = 3.56 [1.42-

8.91], p = .007). Also, compared to usual care, participants who received G-CBT showed 

higher adherence at visit 4 (OR = 2.69 [1.32-5.50], p = .007). 

Conclusions: Our study showed preliminary evidence that G-CBT and MFG might have 

contributed to improved ART adherence among ALHIV. Moreover, G-CBT is a low-cost 
alternative to expensive individual therapy, especially in low-resource settings. The results 

warrant the need for more extensive studies to better understand the role of these 

interventions in the routine care of ALHIV 
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Preliminary Impact of Group-Based Interventions on Stigma, Mental Health, and 

Treatment Adherence Among Adolescents Living with Human Immunodeficiency Virus 

in Uganda 

Proscovia Nabunya  1, Fred M Ssewamala  2, Samuel Kizito 2, James Mugisha  3, Rachel 

Brathwaite 2, Torsten B Neilands 4, Herbert Migadde 5, Flavia Namuwonge 2, Vicent 
Ssentumbwe 2, Claire Najjuuko 6, Ozge Sensoy Bahar 2, Abel Mwebembezi 7, Mary M McKay 8 

Abstract 

Objective: To examine the preliminary impact of group cognitive behavioral therapy and 

multiple family group-based family strengthening to address HIV stigma and improve the 

mental health functioning of adolescents living with HIV in Uganda. 

Study design: We analyzed data from the Suubi4Stigma study, a 2-year pilot randomized 

clinical trial that recruited adolescents living with HIV (10-14 years) and their caregivers (n = 
89 dyads), from 9 health clinics. We fitted separate three-level mixed-effects linear regression 

models to test the effect of the interventions on adolescent outcomes at 3 and 6 months post 

intervention initiation. 

Results: The average age was 12.2 years and 56% of participants were females. Participants 

in the multiple family group-based family strengthening intervention reported lower levels of 

internalized stigma (mean difference = -0.008, 95% CI = -0.015, -0.001, P = .025) and 

depressive symptoms at 3 months (mean difference = -0.34, 95% CI = -0.53, -0.14, P < .001), 
compared with usual care. On the other hand, participants in the group cognitive behavioral 

therapy intervention reported lower levels of anticipated stigma at 3 months (mean 

difference = -0.039, 95% CI = -0.072, -0.006), P = .013) and improved self-concept at 6 months 

follow-up (mean difference = 0.04, 95% CI = 0.01, 0.01, P = .025). 

Conclusion: Outcome trends from this pilot study provide compelling evidence to support 

testing the efficacy of these group-based interventions on a larger scale. 
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Effect of Nutritional Supplementation on Illness Outcome in Adolescents with HIV on 

HAART: A Randomized, Double-Blind Clinical Trial 
P Blessy Sucharita  1, Reshmi Y S 2, Mona M Basker 3 4, Valsan Philip Verghese 5, Vishali 

Jeyaseelan 6, Priscilla Rupali  7, Peace Clarence 7 

Abstract 

Objective: To assess the effect of macronutrient and micronutrient supplementation on 

body mass index (BMI), hemoglobin (Hb), CD4 count, triglyceride levels, and morbidity 

among adolescents with human immunodeficiency virus (HIV) living in India.  

Methods: A prospective, randomized, double-blinded, placebo-controlled trial was 
conducted among 80 adolescents (10-19 y) with HIV on highly active antiretroviral therapy 

(HAART) for a minimum of 6 mo using simple randomization. Participants in the intervention 

arm received 400 kcal and 15 g protein as a powder daily and multivitamin tablets thrice 

weekly for 3 mo. Those in the placebo arm received a similar-appearing sachet containing 

100 kcal and 2 g protein daily and a placebo tablet thrice weekly. Weight, height, BMI, Hb, 

CD4 count, triglycerides, and number of intercurrent illnesses were measured at 3 and 6 mo.  
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Results: At 6 mo, the intervention group showed an increase in weight from 36.4 ± 10.9 kg to 

39.7 ± 8.5 kg and a significant increase in BMI from 16.6 ± 2.3 kg/m2 to 17.5 ± 2.3 kg/m2. 

Increase in CD4 count in the placebo arm was more than that in the intervention arm, but the 

difference between the arms was not statistically significant. Intervention group showed a 

pronounced rise in Hb from 9.7 ± 2.3 g/dL to 11.4 ± 1.6 g/dL, significant reduction in 

triglyceride levels from 99.2 ± 92.7 mg/dL to 81.0 ± 12.8 mg/dL and reduction in intercurrent 
illnesses from 32.5% to none. 

Conclusions: Nutritional supplementation of adolescents with HIV on HAART improves BMI, 

hemoglobin, and reduces triglyceride levels and intercurrent illnesses. 
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Differentiated care for youth in Zimbabwe: Outcomes across the HIV care cascade  

Chido Dziva Chikwari  1 2, Katharina Kranzer 1 3 4, Victoria Simms 1 2, Amani Patel 2, Mandikudza 

Tembo 1 2, Owen Mugurungi 5, Edwin Sibanda  6, Onismo Mufare 1, Lilian Ndlovu 1, Joice 

Muzangwa  1, Rumbidzayi Vundla  1, Abigail Chibaya  1, Richard Hayes 2, Constance Mackworth-

Young 1 7, Sarah Bernays 8, Constancia Mavodza  1 2, Fadzanayi Hove 1, Tsitsi Bandason 1, Ethel 

Dauya 1, Rashida Abbas Ferrand 1 3 
Abstract 

Youth living with HIV are at higher risk than adults of disengaging from HIV care. 

Differentiated models of care such as community delivery of antiretroviral therapy (ART) may 

improve treatment outcomes. We investigated outcomes across the HIV cascade among 

youth accessing HIV services in a community-based setting. This study was nested in a 

cluster-randomised controlled trial (CHIEDZA: Clinicaltrials.gov, Registration 

Number: NCT03719521) conducted in three provinces in Zimbabwe and aimed to investigate 
the impact of a youth-friendly community-based package of HIV services, integrated with 

sexual and reproductive health services for youth (16-24 years), on population-level HIV viral 

load (VL). HIV services included HIV testing, ART initiation and continuous care, VL testing, 

and adherence support. Overall 377 clients were newly diagnosed with HIV at CHIEDZA, and 

linkage to HIV care was confirmed for 265 (70.7%, 234 accessed care at CHIEDZA and 31 with 

other providers); of these 250 (94.3%) started ART. Among those starting ART at CHIEDZA 

who did not transfer out and had enough follow up time (>6 months), 38% (68/177) were 
lost-to-follow-up within six months. Viral suppression (HIV Viral Load <1000 copies/ml) 

among those who had a test at 6 months was 90% (96/107). In addition 1162 clients 

previously diagnosed with HIV accessed CHIEDZA; 714 (61.4%) had a VL test, of whom 565 

(79.1%) were virally suppressed. This study shows that provision of differentiated services for 

youth in the community is feasible. Linkage to care and retention during the initial months of 

ART was the main challenge and needs concerted attention to achieve the ambitious 95-95-

95 UNAIDS targets. 
 

 

BMC Public Health. 2023 Nov 2;23(1):2143. 

 doi: 10.1186/s12889-023-16955-3. 

https://pubmed.ncbi.nlm.nih.gov/38381752/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dziva+Chikwari+C&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kranzer+K&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Simms+V&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Patel+A&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tembo+M&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tembo+M&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mugurungi+O&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sibanda+E&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mufare+O&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ndlovu+L&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Muzangwa+J&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Muzangwa+J&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Vundla+R&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chibaya+A&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hayes+R&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mackworth-Young+C&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mackworth-Young+C&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bernays+S&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mavodza+C&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hove+F&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bandason+T&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dauya+E&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dauya+E&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ferrand+RA&cauthor_id=38381752
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&sort=pubdate&sort_order=asc&format=abstract&page=271#search-result-271-6-full-view-affiliation-3
http://clinicaltrials.gov/show/NCT03719521


Randomised trials in child health in developing countries 2023-24 

54 
 

"It's already in your body and it's preventing": a qualitative study of African female 

adolescent's acceptability and preferences for proxy HIV prevention methods in Cape 

Town, South Africa 

Lauren Fynn 1, Katherine Gill 2, Melissa Wallace 2, Millicent Atujuna  2, Menna Duyver 2, Penelope 

Ngcobo 2, Hans Spiegel 3, Alex Rinehart 4, Sybil Hosek 5, Linda-Gail Bekker 2 

Abstract 
Background: Advances in biomedical HIV prevention will soon offer young women a choice 

of HIV prevention methods, including various pre-exposure prophylaxis (PrEP) modalities 

such as daily oral pills, dapivirine vaginal ring, and long-acting injectable agents. By 

understanding preferences for contraceptive methods, we may draw analogies for the HIV 

prevention needs of young women. The UChoose Study was an open-label randomised 

cross-over study designed to evaluate the acceptability and preference for several 

contraceptive options as a proxy for HIV prevention methods that use similar types of 
administration. The study enrolled healthy HIV uninfected young women aged 15 to 19 years. 

At enrolment, participants were randomly assigned to a contraceptive method for a period of 

16 weeks in the form of monthly Nuvaring® (vaginal ring), daily combined oral contraceptive 

(daily pills), or bi-monthly injectable contraceptive (injectable). After 16 weeks, participants 

crossed over to another contraceptive method, and those who had received the injectable 

and the daily pills received the vaginal ring for another 16 weeks, whereas those who had 

received the vaginal ring were able to choose between the injectable and daily pills, to 
ensure that all participants tried the vaginal ring-the least familiar option to the study 

population. 

Results: Thirty-three participants were purposively recruited to participate in seven focus 

group discussions (FGD) and completed a pre-survey for their assigned group. Our sample 

comprised 14 participants randomised to use of the vaginal ring and daily pills and 19 

participants randomised to use of the vaginal ring and injectable. For most participants, their 

preferences for a prevention method were based primarily on their desire to avoid negative 
aspects of one method rather than their positive user experience with another method. Most 

participants expressed initial hesitancy for trying new contraception method products; 

however, a lack of familiarity was moderated by a strong interest in diverse user-controlled 

prevention methods. Participants valued methods that had infrequent dosing and simplified 

use requirements. The injection and vaginal ring were preferred over daily pills as a potential 

HIV prevention method. 

Conclusion: Expanding the availability of diverse products could provide adolescents with 
multiple choices in HIV prevention for the uninitiated. 

 

 

J Adolesc Health. 2023 Oct;73(4):632-639. 

 doi: 10.1016/j.jadohealth.2023.02.031. Epub 2023 Apr 17. 

Access to Oral Fluid-Based Human Immunodeficiency Virus Self-Tests Increases Testing 

Among Male Partners of Adolescent Girls in Kenya: A Randomized Controlled Trial 
Gift-Noelle Wango 1, Averi Chakrabarti  2, Elizabeth F Bair 2, Harsha Thirumurthy 2, Marylyn 

Ochillo 3, Olivia Okumu 3, Lennah Oluoch 3, Ezina Kemunto 3, Risper Bosire 3, Sue 

Napierala  4, Kawango Agot 5 

Abstract 

Purpose: The risk of human immunodeficiency virus (HIV) among adolescent girls (AGs) may 

be reduced if they know the HIV status of their male partners. We assessed the ability of AGs 
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in Siaya County, Kenya, to offer HIV self-tests to their partners to promote partner and 

couples testing. 

Methods: Eligible AGs were 15-19 years old, self-tested HIV-negative, and had a male partner 

not tested in the past 6 months. Participants were randomly assigned to receive two oral 

fluid-based self-tests (intervention arm) or a referral coupon for facility-based testing 

(comparison arm). The intervention included counseling on ways to safely introduce self-
tests to partners. Follow-up surveys were conducted within 3 months. 

Results: Among 349 AGs enrolled, median age was 17 years (interquartile range 16-18), 

88.3% of primary partners were noncohabiting boyfriends, and 37.5% were unaware if their 

partner had ever tested. At 3 months, 93.9% of the intervention arm and 73.9% of the 

comparison arm reported that partner testing occurred. Compared to the comparison arm, 

partner testing was more likely in the intervention arm (risk ratio = 1.27; 95% confidence 

interval 1.15-1.40; p < .001). Among participants whose partners got tested, 94.1% and 81.5% 
in the intervention and comparison arms, respectively, reported that couples testing 

occurred; couples testing was more likely in the intervention than comparison arm (risk ratio 

= 1.15; 95% confidence interval 1.15-1.27; p = .003). Five participants reported partner 

violence, one study-related. 

Discussion: Provision of multiple self-tests to AGs for the purpose of promoting partner and 

couples testing should be considered in Kenya and other settings where AGs face a high risk 

of HIV acquisition. 
 

 

 

Adolescent substance use 

 

J Adolesc Health. 2023 Sep;73(3):412-420. 

 doi: 10.1016/j.jadohealth.2023.05.009. Epub 2023 Jul 7. 
Keepin' It REAL-Mantente REAL in Mexico: Longitudinal Examination of Youth Drug 

Resistance Strategies and Substance Use Among Early Adolescents  

Stephanie L Ayers 1, Stephen S Kulis 2, Flavio F Marsiglia  2, Ana Paola Campos 3, Maria Elena 

Medina-Mora 4 

Abstract 

Purpose: This study examined if culturally and linguistically adapted versions of a US-

developed adolescent substance use prevention intervention, keepin' it REAL (kiREAL), for 
Mexico increases the use of drug resistance strategies and if increased use of resistance 

strategies subsequently leads to a reduction in the frequency of substance use (i.e., alcohol, 

cigarette, marijuana, and inhalants). 

Methods: Students (N = 5,522, 49% female, age range = 11-17) in 36 middle schools across 

three cities in Mexico were randomized into three conditions: (1) Mantente REAL (MREAL), the 

culturally adapted version, (2) kiREAL-S, the linguistically adapted version, and (3) Control. 

Using survey data collected at four time points, random intercept cross-lagged path analyses 
tested the direct and indirect effects of MREAL and kiREAL-S compared to Control. 

Results: At time 2, the number of drug resistance strategies used by students increased in 

both MREAL (β = 0.103, p = .001) and kiREAL-S (β = 0.064, p = .002) compared to Control. 

However, only MREAL lead to less frequent use of alcohol (β = -0.001, p = .038), cigarettes (β = 

-0.001, p = .019), marijuana (β = -0.002, p = .030), and inhalants (β = -0.001, p = .021) at time 4, 

mediated through increased use of drug resistance strategies. 
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Discussion: This study provides evidence that MREAL and kiREAL-S are successful in spurring 

use of the drug resistance strategies that are the core component of the intervention. Only 

MREAL achieved long-term effects on substance use behaviors, the ultimate objective of 

these interventions. These findings provide support for the value and importance of rigorous 

cultural adaptation of efficacious prevention programs as a necessary condition for 

enhancing prevention benefits for participating youth. 
 

Adolescent prevention of violence 

 

J Adolesc Health. 2023 Jul;73(1):102-109. 

 doi: 10.1016/j.jadohealth.2023.02.027. Epub 2023 Apr 20. 

Pre-post Mixed Methods Study of a Parent and Teen Support Intervention to Prevent 

Violence Against Adolescents in the Philippines 
Rosanne M Jocson 1, Liane Peña Alampay 2, Jamie M Lachman 3, Denise Hazelyn A 

Maramba  2, Marika E Melgar 2, Catherine L Ward 4, Bernadette J Madrid 5, Frances Gardner 6 

Abstract 

Purpose: This study examines the feasibility of a culturally adapted parenting intervention 

(MaPa Teens) within the national cash transfer system to reduce violence against 

adolescents, the first such program in the Philippines. 

Methods: Thirty caregiver-adolescent dyads who were beneficiaries of a government 
conditional cash transfer program participated in a pilot of a locally adapted version of the 

Parenting for Lifelong Health for Parents and Teens program. Primary outcomes of reducing 

child maltreatment and associated risk factors were evaluated using a single-group, pre-post 

design. Focus group discussions explored the perceptions of participants and facilitators 

regarding program acceptability and feasibility. 

Results: Significant and moderate reductions were reported in overall child maltreatment 

and physical abuse (caregiver and adolescent reports) and in emotional abuse (adolescent 
report). There were significant reductions in neglect, attitudes supporting punishment, 

parenting stress, parental and adolescent depressive symptoms, parent-child relationship 

problems, and significant improvement in parental efficacy in managing child behavior. 

Adolescents reported reduced behavior problems, risk behavior, and witnessing of family 

violence. Participants valued learning skills using a collaborative approach, sustained their 

engagement between sessions through text messages and phone calls, and appreciated the 

close interaction with caring and skilled facilitators. Program areas of improvement included 
addressing barriers to attendance, increasing adolescent engagement, and revising the 

sexual health module. 

Discussion: The study provides preliminary support for the effectiveness and feasibility of 

the program in reducing violence against Filipino adolescents. Findings suggest potential 

adaptations of the program, and that investment in more rigorous testing using a 

randomized controlled trial would be worthwhile. 
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Anaemia and iron deficiency 
(See also Nutrition – micronutrients and food fortification) 

 

Bull World Health Organ. 2024 Mar 1;102(3):176-186. 

 doi: 10.2471/BLT.23.289942. Epub 2024 Jan 29. 

Early iron supplementation in exclusively breastfed Gambian infants: a randomized 

controlled trial 

Mamadou Bah 1, Isabella Stelle 2, Hans Verhoef 3, Alasana Saidykhan 1, Sophie E 
Moore 2, Bubacarr Susso 1, Andrew M Prentice 1, Carla Cerami 1 

Abstract  

in English, French, Spanish, Arabic, Chinese, Russian 

Objective: To investigate the effect of daily iron supplementation for 14 weeks on the serum 

iron concentration and other markers of iron status in exclusively breastfed infants in 

Gambia. 

Methods: A placebo-controlled, randomized, double-blind trial was performed in rural 
Gambia between 3 August 2021 and 9 March 2022. Overall, 101 healthy, exclusively breastfed 

infants aged 6 to 10 weeks were recruited at vaccination clinics and through community 

health workers. Infants were randomized to receive iron supplementation (7.5 mg/day as 

ferrous sulfate in sorbitol solution) or placebo for 98 days. Venous blood samples were 

collected at baseline and on day 99 to assess the serum iron concentration and other 

markers of iron and haematological status. 
Findings: At day 99, the serum iron concentration was significantly higher in the iron 

supplementation group than the placebo group (crude difference in means: 2.5 µmol/L; 95% 

confidence interval: 0.6 to 4.3) and there were significant improvements in other iron and 

haematological markers. There were 10 serious adverse events (five in each group), 106 non-

serious adverse events (54 with iron supplementation; 52 with placebo) and no deaths. There 

was no marked difference between the groups in maternally reported episodes of diarrhoea, 

fever, cough, skin infection, eye infection or nasal discharge. 
Conclusion: In exclusively breastfed Gambian infants, iron supplementation from 6 weeks of 

age was associated with a significant improvement in markers of iron status at around 6 

months of age. There was no indication of adverse effects on growth or infections.  

 

 

 

Arch Argent Pediatr. 2023 Aug 1;121(4):e202202815. 
 doi: 10.5546/aap.2022-02815.eng. Epub 2023 Mar 2. 

Effectiveness of weekly and daily iron administration for the prevention of iron 

deficiency anemia in infants 

Ana Varea  1, Liliana Disalvo 1, María V Fasano 1 2, Marisa Sala  1, Ana J Avico 1, María Á 

Azrack 1, Gisel Padula  3 4, Horacio F González 1 

Abstract  

Introduction. Iron deficiency (ID) is the most prevalent nutritional deficiency and the main 
cause of anemia in infants. There is consensus on daily iron supplementation as a preventive 

strategy; and weekly iron supplementation has also been shown to be effective, but evidence 

in infants is scarce. The objective of this study was to compare the effectiveness of daily 

versus weekly iron administration for the prevention of ID anemia (IDA) in infants. Population 
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and methods. Randomized, controlled clinical trial. Infants seen at a public health center, 

without anemia at 3 months of age, were randomized into 3 groups: daily supplementation 

(1 mg/kg/day), weekly supplementation (4 mg/kg/week), or no supplementation (control 

group with exclusive breastfeeding [EB]). Anemia and ID were assessed at 3 and 6 months 

old. Adherence and adverse events were recorded. Data were analyzed using the R software, 

version 4.0.3. Results. A total of 227 infants participated. At 6 months, the group of infants 
with EB without supplementation (control) had a higher prevalence of ID and IDA than the 

intervention groups (daily and weekly). ID: 40.5% versus 13.5% and 16.7% (p = 0.002); IDA: 

33.3% versus 7.8% and 10% (p < 0.001). There were no differences between the daily and 

weekly supplementation groups. There were also no differences in the percentage of high 

adherence to supplementation (50.6% daily versus 57.1% weekly) or adverse events. 

Conclusions. No significant differences in effectiveness were observed between daily and 

weekly administration for the prevention of infant IDA. 
 

 

BMC Public Health. 2023 Sep 18;23(1):1814. 

 doi: 10.1186/s12889-023-16611-w. 

Factors associated with anemia among school-going adolescents aged 10-17 years in 

Zanzibar, Tanzania: a cross sectional study 

Innocent Yusufu # 1, Ilana R Cliffer # 2, Mashavu H Yussuf 1, Cecilia Anthony 1, Frank 
Mapendo 1, Seif Abdulla  3, Mary Masanja  1, Amani Tinkasimile 1, Ali Salim Ali 3, Mary Mwanyika-

Sando 1, Wafaie Fawzi 4 

Abstract 

Background: Anemia among adolescents (ages 10-19 years) is a leading cause of morbidity 

and mortality in low- and middle-income countries and carries long-term health and 

economic consequences. To address the issue, policymakers and programmers require 

evidence of the burden of anemia among adolescents in specific contexts, as well as an 
understanding of the factors associated with anemia in this population. 

Methods: We conducted a cross-sectional survey as a baseline assessment to determine the 

prevalence and factors associated with anemia in secondary school students, as part of a 

cluster-randomized effectiveness trial testing different micronutrient supplementation 

strategies in addressing anemia among adolescents in Zanzibar. Between March 7th to 25th, 

2022 the survey was conducted on 2,479 school-going adolescents aged 10-17 years from 42 

schools on the island of Zanzibar, Tanzania. Hemoglobin concentration was measured along 
with the collection of socio-demographics, health, food frequency, and water, sanitation and 

hygiene data. 

Results: Based on the World Health Organization cutoffs for anemia, 53.3% of the sample 

had anemia (mild, moderate, or severe). Using chi-square tests and logistic regressions, we 

determined that females had higher odds of anemia than males (Adjusted OR = 1.47; 95% CI: 

1.24, 1.74), those in the highest wealth quintile had lower odds of anemia than those in the 

lowest wealth quintile (Adjusted OR = 0.7; CI: 0.54, 0.91), stunted adolescents had higher 
odds of anemia than non-stunted students (Adjusted OR = 1.38; 95% CI: 1.06,1.81), and those 

who used shared toilets had higher odds of moderate or severe anemia than those with 

private toilet access (Adjusted OR = 1.68; CI: 1.07, 2.64). 

Conclusions: The high prevalence of anemia in this sample indicates an urgent need to 

address anemia among adolescents in Zanzibar, and the factors associated with anemia 
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point to the importance of water, sanitation, and hygiene interventions in addition to dietary 

and nutritional support. 

 

 

 

BMJ Open. 2024 Jun 11;14(6):e084033. 
 doi: 10.1136/bmjopen-2024-084033. 

Weekly iron-folic acid supplementation and its impact on children and adolescents iron 

status, mental health and school performance: a systematic review and meta-analysis 

in sub-Saharan Africa 

Shemsu Kedir 1 2, Kalkidan Hassen 3, Bekri Mohammed 4, Beyene Wondafrash Ademe 3 

Abstract 

Objective: This systematic review and meta-analysis aimed to comprehensively assess the 
impact of weekly iron-folic acid supplementation (WIFAS) on the nutrition, health and 

educational outcomes of children and adolescents in sub-Saharan Africa. 

Design: A systematic review and meta-analysis was used. 

Data sources: Five databases, namely, MEDLINE, Scopus, Web of Science, Cochrane Library 

and Google Scholar, were systematically searched for relevant articles up to 23 August 2023.  

Eligibility criteria: It was focused on randomised controlled trials involving children and 

adolescents in sub-Saharan Africa, exploring the effects of iron supplementation on various 
outcomes, such as serum ferritin and haemoglobin levels, anaemia, mental health and 

school performance. 

Data extraction and synthesis: The Joanna Briggs Institute Critical Appraisal tools were 

used for quality assessment, with two independent reviewers thoroughly evaluating each 

paper. Using the Cochrane risk of bias tool, we evaluated the certainty of evidence such as 

the risk of bias, inconsistency, indirectness, imprecision and publication bias.  

Results: A systematic review of 10 articles revealed that WIFAS significantly increased serum 
ferritin levels in adolescent girls (Hedge's g=0.53, 95% CI 0.28 to 0.78; heterogeneity 

I2=41.21%, p<0.001) and haemoglobin levels in school-aged children (Hedge's g=0.37, 95% CI 

0.01 to 0.73; heterogeneity I2=91.62%, p<0.001). The analysis further demonstrated a 

substantial reduction in the risk of anaemia by 20% (risk ratio=0.8, 95% CI 0.69 to 0.93; 

heterogeneity I2=28.12%, p<0.001). 

Conclusion: WIFAS proved effective in enhancing serum ferritin and haemoglobin 

concentrations and lowering the risk of anaemia in school-aged children and adolescents 
compared with a placebo. Similarly, there are not enough studies to examine the effects of 

WIFAS on school performance. However, information regarding mental health problems, 

mortality and potential side effects remains insufficient. 

 

 

 

 
Indian Pediatr. 2023 Sep 15;60(9):752-758. 

 Epub 2023 May 19. 

Iron Preparations in the Management of Iron Deficiency Anemia in Infants and Children: 

A Systematic Review and Meta-Analysis 

Cuddalore Subramanian Arulparithi  1, Thirunavukkarasu Arunbabu 2, Sekar Manjani 3 

Abstract 
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Background: Various therapeutic iron preparations are available in the market, which differ 

in their pharmacokinetic and safety profiles. There is insufficient evidence regarding the 

superior safety or efficacy of one over the other. 

Objectives: To study the effects of iron preparations on various parameters like hemoglobin, 

mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and serum ferritin.  

Study design: A systematic review and meta-analysis of randomized controlled trials (RCT) 
was conducted from inception till 3 June, 2022. 

Data sources and selection criteria: Databases like MEDLINE and COCHRANE were 

searched for RCTs evaluating the effects and safety profile of various iron salts in the 

management of iron deficiency anemia in children and adolescents. 

Main results: Eight studies with a total of 495 children were included the review. Pooled 

analysis showed ferrous sulphate to cause a significant increase in hemoglobin compared 

with other iron compounds [mean difference (95% CI) 0.53 (0.22 to 0.83; P <0.001]. Also 
ferrous sulphate is superior to iron polymaltose complex (IPC) (P<0.001). However, there was 

a significant increase in gastrointestinal adverse effects with ferrous sulphate compared to 

IPC (P=0.03). Other iron compounds were more efficacious than IPC in raising hemoglobin 

levels (P<0.001). Among the few studies evaluating iron indices like MCV, MCH, and serum 

ferritin, there was no significant difference between the iron preparations (P>0.05).  

Conclusion: A low quality evidence suggests that ferrous sulphate is more efficacious than 

other compounds (P<0.001); though, there is an increase in gastrointestinal side effects with 
ferrous sulphate. 

 

 

Am J Clin Nutr. 2023 Sep 15:S0002-9165(23)66129-5. 

 doi: 10.1016/j.ajcnut.2023.09.004. Online ahead of print. 

School-based supplementation with iron-folic acid or multiple micronutrient tablets to 

address anemia among adolescents in Burkina Faso: a cluster-randomized trial 
Ilana R Cliffer 1, Ourohiré Millogo 2, Yllassa Barry 3, Idrissa Kouanda  3, Guillaume 

Compaore 3, Dongqing Wang  4, Ali Sie 3, Wafaie Fawzi 5 

Abstract 

Background: Iron-deficiency anemia is a leading cause of morbidity among adolescents 

(aged 10-19 y), especially in low- and middle-income settings. Few policies and programs 

have targeted adolescent health. 

Objectives: This study aimed to evaluate the effectiveness of school-based supplementation 
with iron-folic acid (IFA) or multiple micronutrient supplements (MMSs) in addressing anemia 

among adolescents in Burkina Faso. 

Methods: In this cluster-randomized trial, 3123 secondary school students aged 10 to 18 y in 

Burkina Faso were either supplemented with weekly IFA, daily MMSs, or received standard 

nutrition education as controls. Supplementation occurred between April 2021 and April 

2022 over 2 supplementation periods (10 wk, then 16 wk) separated by a gap of 20 wk 

without supplementation. Hemoglobin was evaluated 4 times: at baseline prior to each 
supplementation period and at the end of each period. Anemia was categorized by the World 

Health Organization hemoglobin level cutoffs as none, mild, moderate, or severe. 

Associations between treatment arm and anemia or continuous hemoglobin (g/dL) were 

assessed using multilevel mixed effects generalized linear models with schools as a random 

effect, controlling for baseline hemoglobin or anemia status. 
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Results: Baseline anemia prevalence was similar across study arms, with 32.7% in IFA, 31.2% 

in MMS, and 29.5% in the control arm. Over the full study period, adolescents provided IFA 

had hemoglobin levels higher than those in the control arm (adjusted β: 0.32; 95% CI: 0.02, 

0.62). No significant associations were observed for MMS or for anemia outcomes; however, 

the direction and magnitude of nonsignificant associations indicate potential protective 

effects of IFA and MMSs on anemia. 
Conclusions: The results do not provide strong evidence that weekly IFA or daily MMS alone 

is effective, but supplementation may play a role in addressing adolescent anemia if 

combined with cointerventions. Additional research is required to determine the best 

strategy to address anemia. This trial was registered at clinicaltrials.gov as NCT04657640. 

 

 

 
Am J Clin Nutr. 2024 Feb;119(2):456-469. 

 doi: 10.1016/j.ajcnut.2023.11.018. Epub 2023 Nov 30. 

Prebiotics increase iron absorption and reduce the adverse effects of iron on the gut 

microbiome and inflammation: a randomized controlled trial using iron stable isotopes 

in Kenyan infants 

Nadja Mikulic 1, Mary A Uyoga  1, Nicole U Stoffel 1, Muriel Derrien 2, Suzane Nyilima  3, Ioannis 

Kostopoulos 4, Guus Roeselers 4, Empar Chenoll 5, Edith Mwasi 6, Giulia Pironaci  1, Simon 
Karanja  3, Raphaëlle Bourdet-Sicard 2, Michael B Zimmermann 7 

Abstract 

Background: Iron fortificants tend to be poorly absorbed and may adversely affect the gut, 

especially in African children. 

Objective: We assessed the effects of prebiotic galacto-oligosaccharides/fructo-

oligosaccharides (GOS/FOS) on iron absorption and gut health when added to iron-fortified 

infant cereal. 
Methods: We randomly assigned Kenyan infants (n = 191) to receive daily for 3 wk a cereal 

containing iron and 7.5 g GOS/FOS (7.5 g+iron group), 3 g (3-g+iron group) GOS/FOS, or no 

prebiotics (iron group). A subset of infants in the 2 prebiotic+iron groups (n = 66) consumed 4 

stable iron isotope-labeled test meals without and with prebiotics, both before and after the 

intervention. Primary outcome was fractional iron absorption (FIA) from the cereal with or 

without prebiotics regardless of dose, before and after 3 wk of consumption. Secondary 

outcomes included fecal gut microbiota, iron and inflammation status, and effects of 
prebiotic dose. 

Results: Median (25th-75th percentiles) FIAs from meals before intervention were as follows: 

16.3% (8.0%-27.6%) without prebiotics compared with 20.5% (10.4%-33.4%) with prebiotics 

(Cohen d = 0.53; P < 0.001). FIA from the meal consumed without prebiotics after intervention 

was 22.9% (8.5%-32.4%), 41% higher than from the meal without prebiotics before 

intervention (Cohen d = 0.36; P = 0.002). FIA from the meal consumed with prebiotics after 

intervention was 26.0% (12.2%-36.1%), 60% higher than from the meal without prebiotics 
before intervention (Cohen d = 0.45; P = 0.007). After 3 wk, compared with the iron group, the 

following results were observed: 1) Lactobacillus sp. abundances were higher in both 

prebiotic+iron groups (P < 0.05); 2) Enterobacteriaceae sp. abundances (P = 0.022) and the 

sum of pathogens (P < 0.001) were lower in the 7.5-g+iron group; 3) the abundance of 

bacterial toxin-encoding genes was lower in the 3-g+iron group (false discovery rate < 0.05); 

4) fecal pH (P < 0.001) and calprotectin (P = 0.033) were lower in the 7.5-g+iron group. 
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Conclusions: Adding prebiotics to iron-fortified infant cereal increases iron absorption and 

reduces the adverse effects of iron on the gut microbiome and inflammation in Kenyan 

infants. This trial was registered at clinicaltrials.gov as NCT03894358. 

 

 

 

Anaesthesia and intensive care 
(see also Asthma) 
 

Anaesthesiol Intensive Ther. 2023 Jul 6;51037. 

 doi: 10.5114/ait.2023.129276. Online ahead of print. 

Comparison of intranasal dexmedetomidine-midazolam, dexmedetomidine-ketamine, 

and midazolam-ketamine for premedication in paediatric patients: a double-blinded 

randomized trial 

Vaishnavi Bd 1, Shilpa Goyal 1, Ankur Sharma  1, Nikhil Kothari 1, Narendra Kaloria  2, Priyanka 
Sethi 1, Pradeep Bhatia  1 

Abstract 

Background: Paediatric patients are a population with a high level of anxiety. The 

prevention of perioperative stress in a frightened child is important to render the child calm 

and cooperative for smoother induction. Intranasal premedication is easy and safe, and the 

drug is rapidly absorbed into the systemic circulation, ensuring early onset of sedation in 
children and good effectiveness. 

Methods: 150 patients in the age group 2-4 years, ASA class I, undergoing elective surgical 

procedures were enrolled. The patients were randomly divided into 3 groups: a DM group 

(receiving intranasal dexmedetomidine 1 µg kg -1 and midazolam 0.12 mg kg -1 ), a DK group 

(receiving intranasal dexmedetomidine 1 µg kg -1 and keta-mine 2 mg kg -1 ), and an MK 

group (receiving intranasal midazolam 0.12 mg kg -1 and ketamine 2 mg kg -1 ). After 30 

minutes of administration of the drugs, the patients were assessed for parent separation 
anxiety, sedation, ease of IV cannulation, and mask acceptance. 

Results: The comparison among the 3 groups showed a statistically significant difference for 

ease of IV cannulation and mask acceptance at 30 minutes, with a P -value of 0.010 with CI of 

0.0-0.02, and P -value 0.007 with CI 0.0-0.02, respectively. The parent separation anxiety and 

sedation score at 30 minutes was statistically insignificant with a P -value of 0.82 with CI of 

0.03-0.14 and P -value 0.631 with CI of 0.38-0.58, respectively. 

Conclusions: The combination of midazolam and ketamine had a better clinical profile for 
premedication as compared to other combination drugs used in our study in terms of IV 

cannulation and acceptance of masks with a comparable decrease in separation anxiety 

from parents and adequate sedation. 

 

 

Paediatr Anaesth. 2023 Aug;33(8):636-646. 

 doi: 10.1111/pan.14689. Epub 2023 May 1. 
The effect of intranasal dexmedetomidine administration on emergence agitation or 

delirium in pediatric patients after general anesthesia: A meta-analysis of randomized 

controlled trials 
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Hyo-Seok Na 1 2, Su Yeon Kim 1, Ji In Park 1, Sohyun Lee 1, Jung-Won Hwang  1 2, Hyun-Jung 

Shin 1 2 

Abstract 

Background: Emergence agitation or delirium can occur in pediatric patients after 

anesthesia. Dexmedetomidine is known to reduce the impairment of postoperative cognitive 

function. 
Aims: This study aimed to identify the role of intranasal administration of dexmedetomidine 

in lowering the development of emergence agitation or emergence delirium in pediatric 

patients after general anesthesia. 

Methods: Electronic databases, including PubMed, EMBASE, CENTRAL, Scopus, and Web of 

Science, were searched to identify studies. The primary outcome was the proportion of 

patients who underwent emergence agitation or emergence delirium after the surgery. 

Secondary outcomes included emergence time and incidence of postoperative nausea 
and/or vomiting. We estimated the odds ratio and mean difference with 95% confidence 

intervals for the determination of effect size using a random-effects model. 

Results: In total, 2103 pediatric patients from 20 randomized controlled trials were included 

in the final analysis. The incidence of emergence agitation or emergence delirium was 13.6% 

in the dexmedetomidine group and 33.2% in the control group. The pooled effect size 

revealed that intranasal dexmedetomidine administration significantly reduced the 

incidence of postoperative emergence agitation or emergence delirium in pediatric patients 
undergoing surgery under general anesthesia (odds ratio 0.25, 95% confidence interval 0.18-

0.34; p = .0000; I2 = 37.74%). Additionally, significant difference was observed in emergence 

time between the two groups (mean difference 2.42, 95% confidence interval 0.37-4.46; p = 

.021; I2 = 98.40%). Children in the dexmedetomidine group had a significantly lower incidence 

of postoperative nausea and/or vomiting than those in the control group (odds ratio 0.39, 

95% confidence interval 0.24-0.64; p = .0002; I2 = 0.00%). 

Conclusions: Intranasal dexmedetomidine reduced the incidence of emergence agitation or 
emergence delirium in pediatric patients after general anesthesia. 

 

 

 

Curr Drug Saf. 2024;19(1):33-43. 

 doi: 10.2174/1574886318666230302124634. 

Sugammadex versus Neostigmine for Reversal of Neuromuscular Blockade in Adults and 
Children: A Systematic Review and Meta-analysis of Randomized Controlled Trials 

Ridhi Chhabra  1, Rachna Gupta  2, Lalit K Gupta  1 

Abstract 

Background: Cholinesterase inhibitors, such as neostigmine and edrophonium, commonly 

used to reverse the residual effects of nondepolarizing neuromuscular blocking drugs at the 

end of surgery are associated with a high rate of residual neuromuscular blockade (NMB). 

Due to its direct mechanism of action, sugammadex is associated with rapid and predictable 
reversal of deep NMB. The current analysis compares the clinical efficacy and risk of 

postoperative nausea and vomiting (PONV) on using sugammadex or neostigmine for routine 

NMB reversal in adult and pediatric populations. 

Methods: PubMed and ScienceDirect were searched as the primary databases. Randomized 

controlled trials comparing sugammadex with neostigmine for routine NMB reversal in adult 

and pediatric patients have been included. The primary efficacy endpoint was the time from 
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initiation of sugammadex or neostigmine to the recovery of a time-of-four ratio (TOF) ≥ 0.9. 

PONV events have been reported as secondary outcomes. 

Results: A total of 26 studies have been included in this meta-analysis, 19 for adults with 

1574 patients and 7 for children with 410 patients. Sugammadex, when compared to 

neostigmine, has been reported to take a shorter time to reverse NMB in adults (mean 

difference = -14.16 min; 95% CI [-16.88, -11.43], P < 0.01), as well as in children (mean 
difference = -26.36 min; 95% CI [- 40.16, -12.57], P < 0.01). Events of PONV have been found to 

be similar in both the groups in adults, but significantly lower in children treated with 

sugammadex, i.e., 7 out of 145 with sugammadex versus 35 out of 145 with neostigmine 

(odds ratio = 0.17; 95% CI [0.07, 0.40]). 

Conclusion: Sugammadex is associated with a significantly shorter period of reversal from 

NMB in comparison to neostigmine in adult and pediatric patients. Regarding PONV, the use 

of sugammadex for NMB antagonism may offer a better option for pediatric patients.  
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Efficacy of McGRATH®MAC videolaryngoscope blade 1 for tracheal intubation in small 

children: a randomized controlled clinical study 
Katsuhide Masui  1, Takashi Asai 2, Tomoyuki Saito 2, Yasuhisa Okuda  2 

Abstract 

Background: Videolaryngoscopes may not be as effective in small children as they are in 

older children and in adults. The size 1 blade is commercially available for the 

McGRATH®MAC videolaryngoscope (Covidien, Medtronic, Tokyo, Japan), but its efficacy in 

comparison with a Macintosh laryngoscope blade 1 is not known. 

Aim: The main aim of this study was to assess the efficacy of McGrath®MAC blade 1 in 
comparison with a conventional Macintosh laryngoscope blade 1, in children aged less than 

24 months. 

Methods: Thirty-eight children aged less than 24 months were randomly allocated to one of 

two groups, and tracheal intubation was attempted using either a direct laryngoscope with a 

Macintosh blade 1 or a videolaryngoscope with a McGRATH®MAC blade 1. In another 12 

children aged 2-4 years, the same comparisons were made with blade 2. The primary 

outcome measure was time to tracheal intubation using a size 1 blade. 
Results: Tracheal intubation took significantly longer with a McGRATH®MAC blade 1 (median 

(interquartile range): 38.0 (31.8-43.5) s) than with the Macintosh blade 1(27.4 (25.9-29.2) s) (p 

< 0.0001; median difference (95% CI for the median difference): 10.6 (6.4-14.0) s), mainly due 

to difficulty in advancing a tube into the trachea. No significant difference was observed for 

the size 2. 

Conclusions: In small children without predicted difficult airways, time to intubate the 

trachea was significantly longer for a McGRATH®MAC blade 1 than a Macintosh blade 1.  
 

 

Paediatr Anaesth. 2023 Nov;33(11):905-912. 

 doi: 10.1111/pan.14725. Epub 2023 Jun 29. 

Supraglottic airway device versus tracheal tube for pediatric laparoscopic surgery -A 

systematic review and meta-analysis 

https://pubmed.ncbi.nlm.nih.gov/37311898/
https://pubmed.ncbi.nlm.nih.gov/37311898/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Masui+K&cauthor_id=37311898
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=41#search-result-41-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Asai+T&cauthor_id=37311898
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=41#search-result-41-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Saito+T&cauthor_id=37311898
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=41#search-result-41-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Okuda+Y&cauthor_id=37311898
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=41#search-result-41-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/37386873/
https://pubmed.ncbi.nlm.nih.gov/37386873/


Randomised trials in child health in developing countries 2023-24 

65 
 

Anjishnujit Bandyopadhyay 1, Sunaakshi Puri 2, Vighnesh Ashok 2 

Abstract 

Background: Conventionally, tracheal tubes have been used for general anesthesia in 

pediatric laparoscopic surgeries. Recently, supraglottic devices are being used for the same. 

The performance of supraglottic devices versus tracheal tubes in children undergoing 

laparoscopic surgery is uncertain. 
Methods: A systematic review and meta-analysis of randomized controlled trials that 

compared supraglottic devices versus tracheal tubes in patients ≤18 years undergoing 

laparoscopic surgery under general anesthesia was conducted. The outcomes were peak 

airway pressures (cm H2 O), end-tidal carbon dioxide during pneumoperitoneum (mm Hg), 

recovery time (min), postoperative sore throat and adverse events. Mean difference and odds 

ratio, with 95% confidence intervals were reported using a random effect model.  

Results: Eight trials (n = 591) were included in the final meta-analysis. There was no 
statistically significant difference in the peak airway pressures (MD 0.58, 95% CI: -0.65 to 1.8; 

p = .36) and end-tidal carbon dioxide (MD -0.60, 95% CI: -2.00 to 0.80; p = .40) during 

pneumoperitoneum in the supraglottic device and the tracheal tube group. The tracheal 

tube group had higher odds of sore throat (OR 3.30, 95% CI: 1.69-6.45; p = .0005) and the 

supraglottic airway group had faster recovery time (MD 4.21, 95% CI: 3.12-5.31; p < .0001), 

which were statistically significant. The certainty of evidence is graded low. 

Conclusion: There is low quality evidence to suggest that for pediatric laparoscopic 
surgeries of short duration, supraglottic devices could provide comparable intraoperative 

ventilation in terms of peak airway pressures and end tidal carbon dioxide, with lower odds 

of postoperative sore throat and faster recovery time when compared to tracheal tubes.  

 

 

Pediatr Investig. 2023 Sep 26;7(4):233-238. 

 doi: 10.1002/ped4.12401. eCollection 2023 Dec. 
Safety of removal of ProSeal laryngeal mask airway in children in the supine versus 

lateral position in a deep plane of anesthesia: A randomized controlled trial 

Shweta Dhiman 1, Anju R Bhalotra  1, Kavita R Sharma  2 

Abstract 

Importance: When a ProSeal laryngeal mask airway (PLMA) is removed with the child in a 

deep plane of anesthesia, the upper airway muscle tone and protective upper airway reflexes 

may be obtunded. 
Objective: To determine whether the supine or lateral position is safer for the removal of a 

PLMA in deeply anesthetized children by comparing the incidence of upper airway 

complications. 

Methods: This randomized single-blind comparative trial was conducted at a tertiary care 

hospital between January 2020 and September 2020. Forty children of the American Society 

of Anesthesiologists class I/II of ages 1-12 years age undergoing surgery under general 

anesthesia with PLMA used as the definitive airway device were recruited. Patients were 
randomly allocated to lateral group or supine group for PLMA removal in a deep plane of 

anesthesia in the lateral or supine position. The primary outcome was the number of 

patients experiencing one or more upper airway complications and the secondary outcomes 

were incidence of individual respiratory adverse effects and of severe airway complications.  

Results: The incidence of airway complications was 30% in the supine group and 20% in the 

lateral group (P = 0.6641). Incidence of laryngospasm, immediate stridor, and excessive 
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secretions were similar. Early stridor and oxygen desaturation were higher in the supine 

group (P = 0.0374, P = 0.0183 respectively). 

Interpretation: The overall incidence of upper airway complications was similar with the 

removal of a PLMA in the supine or lateral position in deeply anesthetized children. The 

incidence of oxygen desaturation and stridor were higher with PLMA removal in the supine as 

compared to the lateral position. 
 

 

Paediatr Anaesth. 2024 Jan 8. 

 doi: 10.1111/pan.14837. Online ahead of print. 

Comparison of preformed microcuff and preformed uncuffed endotracheal tubes in 

pediatric cleft palate surgery-A randomized controlled trial 

Rithu Krishna Kamaladevi  1, Sandeep Kumar Mishra  2, Priya Rudingwa  2, Devi Prasad 
Mohapatra  3, Ashok Shankar Badhe 2, Muthapillai Senthilnathan 2 

Abstract 

Background and aims: Airway management in children with oral cleft surgery carries unique 

challenges, concerning the proximity of the surgical site and the tracheal tube. We 

hypothesized that using a Microcuff oral RAE tube would reduce tube exchange and 

migration rate. We aimed to compare the performance of Microsoft and uncuffed oral 

performed tracheal tubes in children undergoing cleft palate surgeries regarding the rate of 
tracheal tube exchange, endobronchial intubation, and ventilatory parameters.  

Methods: One hundred children scheduled for cleft palate surgery were randomized into two 

groups. In the uncuffed group (n = 50), the tracheal tube was selected using the Modified 

Coles formula, and in the Microcuff (n = 50) group, the manufacturer's recommendations 

were followed. Intraoperatively, we compared the primary outcome of tube exchange using 

the chi-square test. The leak pressure and ventilatory parameters after head extension and 

mouth gag application were measured in both groups. 
Results: The tracheal tube exchange rate was significantly lower in the Microcuff group 

(0/50) than in uncuffed (19/50) preformed tubes (0 vs. 38% respectively; p <.001). The 

uncuffed and Microcuff tracheal tube were comparable concerning ventilation parameters 

and leak pressure of finally placed tubes (17.78 ± 3.95 vs. 19.26 ± 3.81 cm H2 O respectively, 

with a mean difference (95% CI) of -1.48 (-0.01-2.98); p-value =0.059. Cuff pressure did not 

vary significantly during the initial hour, and the incidence of postoperative airway morbidity 

between uncuffed and Microcuff tube was comparable, 5/50 (10%) versus 7/50 (14%) with 
risk ratio (95% CI) of 0.71(0.24-2.1), p value .49. 

Conclusion: Microcuff oral preformed tubes performed better than uncuffed tubes regarding 

tube exchange during cleft palate surgery. 
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Hypertonic Saline vs. Mannitol in Management of Elevated Intracranial Pressure in 

Children: A Meta-Analysis 
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Nihar Ranjan Mishra  1, Amit Agrawal 2, Rashmi Ranjan Das 3 

Abstract 

Objective: To compare the efficacy and safety of two hyperosmolar agents (hypertonic 

saline vs. mannitol) used for the reduction of elevated intracranial pressure (ICP) in children.  

Methods: A meta-analysis of randomized controlled trials (RCTs) was conducted and GRADE 

system (Grading of Recommendations, Assessment, Development and Evaluation) of 
evidence was applied. Relevant databases were searched till 31st May 2022. Primary outcome 

was mortality rate. 

Results: Of 720 citations retrieved, 4 RCTs were included in the meta-analysis (n = 365, male 

= 61%). Traumatic and non-traumatic cases of elevated ICP were included. There was no 

significant difference in the mortality rate between the two groups [relative risk (RR), 1.09; 

(95% confidence interval (CI), 0.74 to 1.6)]. No significant difference was found for any of the 

secondary outcomes, except serum osmolality (being significantly higher in mannitol group). 
Adverse events like shock and dehydration were significantly higher in the mannitol group, 

and hypernatremia in the hypertonic saline group. The evidence generated for primary 

outcome was of "low certainty", and for secondary outcomes, it varied from "very-low to 

moderate certainty". 

Conclusions: There is no significant difference between hypertonic saline and mannitol used 

for the reduction of elevated ICP in children. The evidence generated for primary outcome 

(mortality rate) was of "low certainty", and for secondary outcomes, it varied from "very-low 
to moderate certainty". More data from high-quality RCTs are needed to guide any 

recommendation. 

 

 

Indian J Pediatr. 2023 Dec 7. 

 doi: 10.1007/s12098-023-04959-1. Online ahead of print. 

Protocolized Sedation Utilizing COMFORT-B Scale versus Non-protocol-directed 
Sedation in Mechanically Ventilated Children - An Open-label, Randomized Controlled 

Trial 

Pujitha Vallabhaneni  1, Daisy Khera  2, Bharat Choudhary 3, Surjit Singh 4, Kuldeep 

Singh 1, Siyaram Didel 1, Suman Saurabh 5, Nisha Toteja  6 

Abstract 

This study aimed to determine the effect of protocolized sedation using the COMFORT-B 

scale on the duration of mechanical ventilation (DMV). Eighty children with anticipated 
Duration of mechanical ventilation (DMV) >24 h admitted to the Pediatric intensive care unit 

(PICU) were randomized into one group that received protocolized sedation (PS) using the 

COMFORT behavioural (COMFORT-B) scale, and another group that received non-

protocolized sedation (NPS). The primary outcome was the impact on the DMV. The DMV was 

significantly lower in PS (PS: 3.5 [3-7] vs. NPS group: 8.5 [4.25-13.75] d; p = 0.008). The 

cumulative dose and duration of fentanyl in the PS group was significantly lower (median 

[IQR]; 120 [62.88-279.12] vs. 320.4 [110.88-851.52] μg/kg; p = 0.007 and 4 [2.25-7.75] vs. 8 [4-
17.5] d; p = 0.009, respectively). The authors found a decrease in DMV and sedation related 

adverse events (SRAE) like ventilator associated pneumonia (VAP), accidental extubation, 

post-extubation stridor and dose and duration of sedative agents with PS. 
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Indian J Pediatr. 2023 Dec 8. 

 doi: 10.1007/s12098-023-04941-x. Online ahead of print. 

Comparison of Protocol-Based Continuous and Intermittent Tube Feeding in 

Mechanically Ventilated Critically Ill Children - An Open Label Randomized Controlled 

Trial 

Vijaya Kumar 1, Jhuma Sankar 1, Manisha Jana  2, Kana Ram Jat 1, S K Kabra  1, Rakesh Lodha  3 
Abstract 

Objectives: To compare the time taken to reach the target calories and proteins by protocol 

based "continuous tube feeding (CTF)" and "intermittent tube feeding (ITF)" in critically ill 

children. 

Methods: This trial was conducted in the Pediatric Intensive Care Unit (PICU) of a tertiary 

care institute. Eligible children were randomized to receive CTF or ITF. Target calories were 

defined as 70% of calorie amount as per the WHO formula and target protein was defined as 
1.5 g/kg as per the American Society of Parenteral and Enteral Nutrition (ASPEN) criteria. The 

primary outcome was time taken to reach target calories, the secondary outcomes were time 

taken to reach target protein, incidence of feed intolerance, PICU mortality, duration of 

ventilation, and outcome on 28th day. 

Results: Fifty-eight children were randomized; 29 in each group. The baseline characters 

were comparable. The median (IQR) times for reaching target calories were 1.7 (1.4, 2.5) d 

and 1.8 (1.4, 4.4) d in the CTF and ITF groups, respectively [Hazards ratio (HR) 0.89 (95% CI 
0.5, 1.5); p = 0.69]. For the target protein intake, the median times were comparable in the 2 

groups [HR 0.82 (95% CI 0.4-1.5); p = 0.55]. The other outcomes were not significantly 

different between the groups. 

Conclusions: The authors did not observe any difference in the time taken to reach target 

calories and protein between the two different modes of delivery of enteral nutrition.  

 

 
 

Indian Pediatr. 2024 Feb 15;61(2):132-138. 

 Epub 2024 Jan 9. 

Heparin vs Saline Infusion to Maintain Patency of Arterial Catheters in Children: A 

Randomized, Double-Blind, Noninferiority Trial 

Srinivas Kowshik M 1, K Ganesamurthy 2, Bala Ramachandran 1, Ravikumar 

Krupanandan 1, Kalaimaran Sadasivam 3 
Abstract 

Objective: To determine whether normal saline flush solution is noninferior to heparinised 

saline for maintaining the patency of arterial intravascular catheters in children.  

Methods: A single centre, double blind, parallel group, noninferiority, randomized control 

study was conducted in the Pediatric Intensive Care Unit of Kanchi Kamakoti CHILDS Trust 

hospital, a tertiary children's hospital, Chennai, India. 92 children requiring arterial catheters 

for more than 12 hours were randomized to receive either normal saline or heparinized 
saline (1 U/ml) flush solution. Primary outcome was a noninferiority comparison between 

normal saline and heparinised saline in maintaining the patency of arterial catheters using 

the proportion of occlusion of arterial catheters as primary endpoint. Secondary outcome 

was mean duration of patency of arterial catheters in each treatment group. 

Results: Ninety-two children with a median (interquartile range, age of 84 (33.5-132) months 

and 52% males were enrolled. 15.2% of catheters in the heparin group and 17.4% of 
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catheters in the normal saline group were occluded (P = 0.77). The 95% upper confidence 

interval for the difference in proportion was 0.148 (+14.8%), establishing noninferiority (< 

15%). The median (IQR) duration of a patent arterial catheter was 47 (27.75 - 94.5) hours in 

the heparin group and 35.50 (24.50 - 62) hours in the normal saline group (P = 0.10). 

Comparison of duration of patency using Kaplan Meier survival analysis and log rank test 

showed no statistically significant difference. There were no serious adverse events noted in 
either group. 

Conclusions: Our data suggests that normal saline is noninferior to heparinized saline 

infusion in maintaining the patency of arterial lines in children. This may benefit clinicians 

worldwide as normal saline would be a safer and cost-effective option. 

 

 

 

Antibiotics 

Antibiotic prophylaxis 
Int J Infect Dis. 2023 Aug;133:31-35. 

 doi: 10.1016/j.ijid.2023.04.409. Epub 2023 Apr 27. 

Effect of prophylactic amoxicillin on tonsillar bacterial pathogens after 

(adeno)tonsillectomy in children 

Denis R Katundu 1, Desderius Chussi 2, Christa E van der Gaast-de Jongh 3, Maroeska M 

Rovers 4, Marien I de Jonge 3, Gerjon Hannink 4, Niels van Heerbeek 5 

Abstract 
Objectives: Unnecessary and inappropriate antibiotic use is an increasing global health 

challenge. In limited resource settings, prophylactic antibiotics are still often used in 

(adeno)tonsillectomy (AT), despite evidence against their effectiveness. This study aimed to 

investigate the effect of prophylactic amoxicillin, given after AT in children.  

Methods: This is a secondary analysis from a two-center, double-blinded, randomized 

controlled, non-inferiority trial to study the effect of prophylactic amoxicillin on post-AT 

morbidity. Children aged 2-14 years with recurrent chronic tonsillitis and/or obstructive 
sleep apnea were randomly assigned to receive either placebo or amoxicillin for 5 days after 

the operation. Pre- and postoperative samples were collected for polymerase chain reaction 

(PCR) analyses to detect the five most important pathogens known to be common causes of 

tonsillitis. PCR results were compared before and after surgery as well as between placebo 

and amoxicillin. 

Results: PCR results were obtained, 109 in the amoxicillin group and 115 in the placebo 
group. In the amoxicillin group, 91% of patients had at least one positive PCR test before 

surgery and 87% after surgery. In the placebo group, the respective percentages were 92% 

and 90%. In both groups, a decrease in the total number of pathogens was found after 

surgery. 

Conclusion: Prophylactic amoxicillin given after AT in children did not show a clinically 

relevant effect with respect to the number of oropharyngeal microorganisms as compared to 

placebo. 
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Antibiotics – mass drug administration with Azithromycin 
 

JAMA. 2024 Feb 13;331(6):482-490. 

 doi: 10.1001/jama.2023.27393. 

Mass Azithromycin Distribution to Prevent Child Mortality in Burkina Faso: The CHAT 

Randomized Clinical Trial 

Catherine E Oldenburg  1 2 3 4, Mamadou Ouattara  5, Mamadou Bountogo 5, Valentin 
Boudo 5, Thierry Ouedraogo 5, Guillaume Compaoré 5, Clarisse Dah 5, Alphonse 

Zakane 5, Boubacar Coulibaly 5, Cheik Bagagnan 5, Huiyu Hu 1, Kieran S O'Brien 1 2, Fanice 

Nyatigo 1, Jeremy D Keenan 1 3, Thuy Doan 1 3, Travis C Porco 1 2 3, Benjamin F Arnold 1 3, Elodie 

Lebas 1, Ali Sié 5, Thomas M Lietman 1 2 3 4 

Abstract 

Importance: Repeated mass distribution of azithromycin has been shown to reduce 

childhood mortality by 14% in sub-Saharan Africa. However, the estimated effect varied by 
location, suggesting that the intervention may not be effective in different geographical 

areas, time periods, or conditions. 

Objective: To evaluate the efficacy of twice-yearly azithromycin to reduce mortality in 

children in the presence of seasonal malaria chemoprevention. 

Design, setting, and participants: This cluster randomized placebo-controlled trial 

evaluating the efficacy of single-dose azithromycin for prevention of all-cause childhood 
mortality included 341 communities in the Nouna district in rural northwestern Burkina 

Faso. Participants were children aged 1 to 59 months living in the study communities.  

Interventions: Communities were randomized in a 1:1 ratio to receive oral azithromycin or 

placebo distribution. Children aged 1 to 59 months were offered single-dose treatment twice 

yearly for 3 years (6 distributions) from August 2019 to February 2023. 

Main outcomes and measures: The primary outcome was all-cause childhood mortality, 

measured during a twice-yearly enumerative census. 
Results: A total of 34 399 children (mean [SD] age, 25.2 [18] months) in the azithromycin 

group and 33 847 children (mean [SD] age, 25.6 [18] months) in the placebo group were 

included. A mean (SD) of 90.1% (16.0%) of the censused children received the scheduled 

study drug in the azithromycin group and 89.8% (17.1%) received the scheduled study drug 

in the placebo group. In the azithromycin group, 498 deaths were recorded over 60 592 

person-years (8.2 deaths/1000 person-years). In the placebo group, 588 deaths were 

recorded over 58 547 person-years (10.0 deaths/1000 person-years). The incidence rate ratio 
for mortality was 0.82 (95% CI, 0.67-1.02; P = .07) in the azithromycin group compared with 

the placebo group. The incidence rate ratio was 0.99 (95% CI, 0.72-1.36) in those aged 1 to 11 

months, 0.92 (95% CI, 0.67-1.27) in those aged 12 to 23 months, and 0.73 (95% CI, 0.57-0.94) 

in those aged 24 to 59 months. 

Conclusions and relevance: Mortality in children (aged 1-59 months) was lower with 

biannual mass azithromycin distribution in a setting in which seasonal malaria 

chemoprevention was also being distributed, but the difference was not statistically 
significant. The study may have been underpowered to detect a clinically relevant difference.  

 

 

PLoS Med. 2024 May 6;21(5):e1004386. 

 doi: 10.1371/journal.pmed.1004386. eCollection 2024 May. 
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Prolonged mass azithromycin distributions and macrolide resistance determinants 

among preschool children in Niger: A sub-study of a cluster-randomized trial (MORDOR) 

Ahmed M Arzika  1, Amza Abdou 1, Ramatou Maliki 1, Nassirou Beido 1, Boubacar Kadri  1, Abdoul 

N Harouna  1, Abdoul N Galo 1, Mankara K Alio 1, Elodie Lebas 2, Catherine E 

Oldenburg  2 3 4, Kieran S O'Brien 2 3 4, Cindi Chen 2, Lina Zhong  2, Zhaoxia Zhou 2, Daisy 

Yan 2, Armin Hinterwirth 2, Jeremy D Keenan 2 3, Travis C Porco 2 3 4, Thomas M Lietman 2 3 4, Thuy 
Doan 2 3; MORDOR Study Group 

Abstract 

Background: Randomized controlled trials found that twice-yearly mass azithromycin 

administration (MDA) reduces childhood mortality, presumably by reducing infection 

burden. World Health Organization (WHO) issued conditional guidelines for mass 

azithromycin administration in high-mortality settings in sub-Saharan Africa given concerns 

for antibiotic resistance. While prolonged twice-yearly MDA has been shown to increase 
antibiotic resistance in small randomized controlled trials, the objective of this study was to 

determine if macrolide and non-macrolide resistance in the gut increases with the duration 

of azithromycin MDA in a larger setting. 

Methods and findings: The Macrolide Oraux pour Réduire les Décès avec un Oeil sur la 

Résistance (MORDOR) study was conducted in Niger from December 2014 to June 2020. It 

was a cluster-randomized trial of azithromycin (A) versus placebo (P) aimed at evaluating 

childhood mortality. This is a sub-study in the MORDOR trial to track changes in antibiotic 
resistance after prolonged azithromycin MDA. A total of 594 communities were eligible. 

Children 1 to 59 months in 163 randomly chosen communities were eligible to receive 

treatment and included in resistance monitoring. Participants, staff, and investigators were 

masked to treatment allocation. At the conclusion of MORDOR Phase I, by design, all 

communities received an additional year of twice-yearly azithromycin treatments (Phase II). 

Thus, at the conclusion of Phase II, the treatment history (1 letter per 6-month period) for the 

participating communities was either (PP-PP-AA) or (AA-AA-AA). In Phase III, participating 
communities were then re-randomized to receive either another 3 rounds of azithromycin or 

placebo, thus resulting in 4 treatment histories: Group 1 (AA-AA-AA-AA-A, N = 51), Group 2 

(PP-PP-AA-AA-A, N = 40), Group 3 (AA-AA-AA-PP-P, N = 27), and Group 4 (PP-PP-AA-PP-P, N = 

32). Rectal swabs from each child (N = 5,340) were obtained 6 months after the last 

treatment. Each child contributed 1 rectal swab and these were pooled at the community 

level, processed for DNA-seq, and analyzed for genetic resistance determinants. The primary 

prespecified outcome was macrolide resistance determinants in the gut. Secondary 
outcomes were resistance to beta-lactams and other antibiotic classes. Communities 

recently randomized to azithromycin (groups 1 and 2) had significantly more macrolide 

resistance determinants than those recently randomized to placebo (groups 3 and 4) (fold 

change 2.18, 95% CI 1.5 to 3.51, Punadj < 0.001). However, there was no significant increase 

in macrolide resistance in communities treated 4.5 years (group 1) compared to just the most 

recent 2.5 years (group 2) (fold change 0.80, 95% CI 0.50 to 1.00, Padj = 0.010), or between 

communities that had been treated for 3 years in the past (group 3) versus just 1 year in the 
past (group 4) (fold change 1.00, 95% CI 0.78 to 2.35, Padj = 0.52). We also found no 

significant differences for beta-lactams or other antibiotic classes. The main limitations of 

our study were the absence of phenotypic characterization of resistance, no complete 

placebo arm, and no monitoring outside of Niger limiting generalizability.  

Conclusions: In this study, we observed that mass azithromycin distribution for childhood 

mortality among preschool children in Niger increased macrolide resistance determinants in 
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the gut but that resistance may plateau after 2 to 3 years of treatment. Co-selection to other 

classes needs to be monitored. 
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Abstract 

Recent evidence indicates mass azithromycin distribution reduces under-5 mortality. This 

intervention is being considered for child survival programs in high mortality sub-Saharan 

African settings. The delivery approach used in prior studies required a full-time census and 

distribution team, which is not feasible for most programs. To determine the optimal 

programmatic approach to delivery, this study aimed to compare treatment coverage, costs, 

and acceptability of different delivery approaches with existing community health workers 
(CHWs). This cluster-randomized trial included rural and peri-urban communities in Dosso, 

Niger (clinicaltrials.gov, NCT04774991). A random sample of 80 eligible communities was 

randomized 1:1 to biannual door-to-door or fixed-point delivery of oral azithromycin to 

children 1-59 months old over 1 year. Data analysts alone were masked given the nature of 

the intervention. The primary outcome was community-level treatment coverage defined as 

the number of children treated recorded by CHWs divided by the number of eligible children 

determined using a post-distribution census. Costs were monitored through routine 
administrative data collection and micro-costing. The census included survey questions on 

intervention acceptability among caregivers, community leaders, and CHWs. After 

randomization, 1 community was excluded due to inaccuracies in available administrative 

data, resulting in 39 communities receiving door-to-door delivery. At the second distribution, 

community-level mean treatment coverage was 105% (SD 44%) in the door-to-door arm and 

92% (SD 20%) in the fixed-point arm (Mean difference 13%, 95% CI -2% to 28%, P-value = 

0.08). The total cost per dose delivered was $1.91 in the door-to-door arm and $2.51 in the 
fixed-point arm. Indicators of acceptability were similar across stakeholder groups in both 

arms, with most respondents in each group indicating a preference for door-to-door. Overall, 

door-to-door delivery is the preferred approach to azithromycin distribution in this setting 

and might reach more children at a lower cost per dose delivered than fixed-point. 
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Abstract 

Background: Antibiotic use during early infancy has been linked to childhood obesity in 

high-income countries. We evaluated whether a single oral dose of azithromycin 

administered during infant-well visits led to changes in infant growth outcomes at 6 months 

of age in a setting with a high prevalence of undernutrition in rural Burkina Faso.  

Methods and findings: Infants were enrolled from September 25, 2019, until October 22, 
2022, in a randomized controlled trial designed to evaluate the efficacy of a single oral dose 

of azithromycin (20 mg/kg) compared to placebo when administered during well-child visits 

for prevention of infant mortality. The trial found no evidence of a difference in the primary 

endpoint. This paper presents prespecified secondary anthropometric endpoints including 

weight gain (g/day), height change (mm/day), weight-for-age Z-score (WAZ), weight-for-

length Z-score (WLZ), length-for-age Z-score (LAZ), and mid-upper arm circumference 

(MUAC). Infants were eligible for the trial if they were between 5 and 12 weeks of age, able to 
orally feed, and their families were planning to remain in the study area for the duration of 

the study. Anthropometric measurements were collected at enrollment (5 to 12 weeks of 

age) and 6 months of age. Among 32,877 infants enrolled in the trial, 27,298 (83%) were 

followed and had valid anthropometric measurements at 6 months of age. We found no 

evidence of a difference in weight gain (mean difference 0.03 g/day, 95% confidence interval 

(CI) -0.12 to 0.18), height change (mean difference 0.004 mm/day, 95% CI -0.05 to 0.06), WAZ 

(mean difference -0.004 SD, 95% CI -0.03 to 0.02), WLZ (mean difference 0.001 SD, 95% CI -
0.03 to 0.03), LAZ (mean difference -0.005 SD, 95% CI -0.03 to 0.02), or MUAC (mean difference 

0.01 cm, 95% CI -0.01 to 0.04). The primary limitation of the trial was that measurements 

were only collected at enrollment and 6 months of age, precluding assessment of shorter-

term or long-term changes in growth. 

Conclusions: Single-dose azithromycin does not appear to affect weight and height 

outcomes when administered during early infancy. 

 
 

 

Am J Trop Med Hyg. 2023 Oct 2;109(5):1107-1112. 

 doi: 10.4269/ajtmh.23-0431. Print 2023 Nov 1. 

Temporal Trends in Phenotypic Macrolide and Nonmacrolide Resistance for 

Streptococcus pneumoniae Nasopharyngeal Samples Up to 36 Months after Mass 

Azithromycin Administration in a Cluster-Randomized Trial in Niger 
Ashley Hazel 1, Ahmed M Arzika  2, Amza Abdou 3, Elodie Lebas 1, Travis C Porco 1, Ramatou 

Maliki 2, Thuy Doan 1, Thomas M Lietman 1, Jeremy D Keenan 1, Seth Blumberg  1 4 

Abstract 

Azithromycin mass drug administration decreases child mortality but also selects for 

antibiotic resistance. Herein, we evaluate macrolide resistance of nasopharyngeal 

Streptococcus pneumoniae after azithromycin MDA. In a cluster-randomized trial, children 1-

59 months received azithromycin or placebo biannually. Fifteen villages from each arm were 
randomly selected for antimicrobial resistance testing, and 10-15 randomly selected swabs 

from enrolled children at each village were processed for S. pneumoniae isolation and 

resistance testing. The primary prespecified outcome was macrolide resistance fraction for 

azithromycin versus placebo villages at 36 months. Secondary non-prespecified outcomes 

were comparisons of azithromycin and placebo for: 1) macrolide resistance at 12, 24, and 36 

months; 2) nonmacrolide resistance at 36 months; and 3) suspected-erm mutation. At 36 
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months, 423 swabs were obtained and 322 grew S. pneumoniae, (azithromycin: 146/202, 

placebo: 176/221). Mean resistance prevalence was non-significantly higher in treatment 

than placebo (mixed-effects model: 14.6% vs. 8.9%; OR = 2.0, 95% CI: 0.99-3.97). However, 

when all time points were evaluated, macrolide resistance prevalence was significantly 

higher in the azithromycin group (β = 0.102, 95% CI: 0.04-0.167). For all nonmacrolides, 

resistance prevalence at 36 months was not different between the two groups. Azithromycin 
and placebo were not different for suspected-erm mutation prevalence. Macrolide resistance 

was higher in the azithromycin group over all time points, but not at 36 months. Although 

this suggests resistance may not continue to increase after biannual MDA, more studies are 

needed to clarify when MDA can safely decrease mortality and morbidity in lower- and 

middle-income countries. 

 

 
J Infect Dis. 2024 Jan 31:jiae049. 

 doi: 10.1093/infdis/jiae049. Online ahead of print. 

Minimal impact on the resistome of children in Botswana after azithromycin treatment 

for acute severe diarrhoeal disease 

Allison K Guitor 1 2 3, Anna Katyukhina  1 2 3, Margaret Mokomane 4 5, Kwana Lechiile 6, David M 

Goldfarb 6 7, Gerard D Wright 1 2 3, Andrew G McArthur 1 2 3, Jeffrey M Pernica  2 8 9 

Abstract 
Background: Macrolide antibiotics, including azithromycin, can reduce under-five mortality 

rates and treat various infections in children in sub-Saharan Africa. These exposures, 

however, can select for antibiotic-resistant bacteria in the gut microbiota. 

Methods: Our previous randomized controlled trial (RCT) of a rapid-test-and-treat strategy 

for severe acute diarrhoeal disease in children in Botswana included an intervention (three-

day azithromycin dose) group and a control group that received supportive treatment. In this 

prospective matched cohort study using stools collected at baseline and 60 days after 
treatment from RCT participants, the collection of antibiotic resistance genes or resistome 

was compared between groups. 

Results: Certain macrolide resistance genes increased in prevalence by 13% to 55% at 60 

days, without differences in gene presence between the intervention and control groups. 

These genes were linked to tetracycline resistance genes and mobile genetic elements.  

Conclusions: Azithromycin treatment for bacterial diarrhoea for young children in Botswana 

resulted in similar effects on the gut resistome as the supportive treatment and did not 
provide additional selective pressure for macrolide resistance gene maintenance. The gut 

microbiota of these children contains diverse macrolide resistance genes that may be 

transferred within the gut upon repeated exposures to azithromycin or co-selected by other 

antibiotics. 

 

 

Arthritis 
 
Cochrane Database Syst Rev. 2024 Feb 9;2(2):CD003129. 

 doi: 10.1002/14651858.CD003129.pub2. 

Methotrexate for juvenile idiopathic arthritis 
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Joachim Tan 1 2, William D Renton 2 3 4, Samuel L Whittle 2 5, Tim Takken 6, Renea V 

Johnston 2, Georgina Tiller 2 3 4, Jane Munro 2 3, Rachelle Buchbinder 2 

Abstract 

Background: Juvenile idiopathic arthritis (JIA) is the most common rheumatic disease in 

childhood. Methotrexate has broad immunomodulatory properties and is the most 

commonly used disease-modifying antirheumatic drug (DMARD). This is an update of a 2001 
Cochrane review. It supports a living guideline for children and young people with JIA.  

Objectives: To assess the benefits and harms of methotrexate for children and young people 

with juvenile idiopathic arthritis. 

Search methods: The Australian JIA Living Guideline Working Group created a registry of all 

randomised controlled trials (RCTs) of JIA by searching CENTRAL, MEDLINE, Embase, and 

trials registries. The date of the most recent search of online databases was 1 February 2023.  

Selection criteria: We searched for RCTs that compared methotrexate with placebo, no 
treatment, or another DMARD (with or without concomitant therapies) in children and young 

people (aged up to 18 years) with JIA. 

Data collection and analysis: We used standard Cochrane methods. The main comparison 

was methotrexate versus placebo. Our outcomes were treatment response, sustained 

clinically inactive disease, function, pain, participant global assessment of well-being, 

serious adverse events, and withdrawals due to adverse events. We used GRADE to assess the 

certainty of evidence for each outcome. 
Main results: We identified three new trials in this update, bringing the total number of 

included RCTs to five (575 participants). Three trials evaluated oral methotrexate versus 

placebo, one evaluated methotrexate plus intra-articular glucocorticoid (IAGC) therapy 

versus IAGC therapy alone, and one evaluated methotrexate versus leflunomide. Doses of 

methotrexate ranged from 5 mg/m2/week to 15 mg/m2/week in four trials, and participants in 

the methotrexate group of the remaining trial received 0.5 mg/kg/week. Trial size varied from 

31 to 226 participants. The average age of participants ranged from four to 10 years. Most 
participants were females and most had nonsystemic JIA. The study that evaluated 

methotrexate plus IAGC therapy versus IAGC therapy alone recruited children and young 

people with the oligoarticular disease subtype of JIA. Two placebo-controlled trials and the 

trial of methotrexate versus leflunomide were adequately randomised and blinded, and 

likely not susceptible to important biases. One placebo-controlled trial may have been 

susceptible to selection bias due to lack of adequate reporting of randomisation methods. 

The trial investigating the addition of methotrexate to IAGC therapy was susceptible to 
performance and detection biases. Methotrexate versus placebo Methotrexate compared 

with placebo may increase the number of children and young people who achieve treatment 

response up to six months (absolute difference of 163 more per 1000 people; risk ratio (RR) 

1.67, 95% confidence interval (CI) 1.21 to 2.31; I2 = 0%; 3 trials, 328 participants; low-certainty 

evidence). However, methotrexate compared with placebo may have little or no effect on 

pain as measured on an increasing scale of 0 to 100 (mean difference (MD) -1.10 points, 95% 

CI -9.09 to 6.88; 1 trial, 114 participants), improvement in participant global assessment of 
well-being (absolute difference of 92 more per 1000 people; RR 1.23, 95% CI 0.88 to 1.72; 1 

trial, 176 participants), occurrence of serious adverse events (absolute difference of 5 fewer 

per 1000 people; RR 0.63, 95% CI 0.04 to 8.97; 3 trials, 328 participants), and withdrawals due 

to adverse events (RR 3.46, 95% CI 0.60 to 19.79; 3 trials, 328 participants) up to six months. 

We could not estimate the absolute difference for withdrawals due to adverse events 

because there were no withdrawals in the placebo group. All outcomes were reported within 
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six months of randomisation. We downgraded the certainty of the evidence to low for all 

outcomes due to indirectness (suboptimal dosing of methotrexate and diverse outcome 

measures) and imprecision (few participants and low event rates). No trials reported 

function or the number of participants with sustained clinically inactive disease. Serious 

adverse events included liver derangement, abdominal pain, and inadvertent overdose. 

Methotrexate plus intra-articular corticosteroid therapy versus intra-articular corticosteroid 
therapy alone Methotrexate plus IAGC therapy compared with IAGC therapy alone may have 

little or no effect on the probability of sustained clinically inactive disease or the rate of 

withdrawals due to adverse events up to 12 months in children and young people with the 

oligoarticular subtype of JIA (low-certainty evidence). We could not calculate the absolute 

difference in withdrawals due to adverse events because there were no withdrawals in the 

control group. We are uncertain if there is any difference between the interventions in the 

risk of severe adverse events, because none were reported. The study did not report 
treatment response, function, pain, or participant global assessment of well-being. 

Methotrexate versus an alternative disease-modifying antirheumatic drug Methotrexate 

compared with leflunomide may have little or no effect on the probability of treatment 

response or on function, participant global assessment of well-being, risk of serious adverse 

events, and rate of withdrawals due to adverse events up to four months. We downgraded 

the certainty of the evidence for all outcomes to low due to imprecision. The study did not 

report pain or sustained clinically inactive disease. 
Authors' conclusions: Oral methotrexate (5 mg/m2/week to 15 mg/m2/week) compared with 

placebo may increase the number of children and young people achieving treatment 

response but may have little or no effect on pain or participant global assessment of well-

being. Oral methotrexate plus IAGC injections compared to IAGC injections alone may have 

little or no effect on the likelihood of sustained clinically inactive disease among children and 

young people with oligoarticular JIA. Similarly, methotrexate compared with leflunomide 

may have little or no effect on treatment response, function, and participant global 
assessment of well-being. Serious adverse events due to methotrexate appear to be rare. We 

will update this review as new evidence becomes available to inform the living guideline.  

 

* although not written by authors from a low or middle income country, the results are 

relevant to practitioners treating JIA in all countries. 

 

Cash transfers and family economic support 
 
Soc Sci Med. 2023 Sep;332:116102. 

 doi: 10.1016/j.socscimed.2023.116102. Epub 2023 Jul 20. 

The impact of poverty-reduction intervention on child mental health mediated by 

family relations: Findings from a cluster-randomized trial in Uganda 

Leyla Karimli 1, Fred M Ssewamala  2, Torsten B Neilands 3 

Abstract 

Reviews that synthesize global evidence on the impact of poverty reduction interventions on 
child and adolescent mental health (CAMH) report inconclusive results and highlight the 

need to unpack the mechanisms that connect poverty-reduction to CAMH. To address this 

gap, we examine the proposition that family relations is an important relational factor 
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transmitting effect of poverty on CAMH, and test whether family relations mediate the effect 

of poverty-reduction intervention on depression, hopelessness, and self-concept among 

AIDS orphans in Uganda. We use longitudinal data collected over the course of 48 months in 

a cluster-randomized controlled trial conducted among N = 1410 AIDS orphans from n = 48 

schools in Uganda. To examine the relationship between intervention, latent mediator 

(family relations and support) and CAMH outcomes (Beck Hopelessness Scale (BHS), 
Tennessee Self-Concept Scale (TSCS), and Depression), we ran structural equation models 

adjusting for clustering of individuals within schools. Relative to the control group, 

participants in both treatment arms reported lower levels of hopelessness and depression, 

and significantly higher levels of self-concept. They also report significantly higher levels of 

latent family relationship in all three models. In both treatment arms, the direct effect of the 

intervention on all three outcomes is still significant when the latent family relations 

mediator is included in the analyses. This suggests partial mediation. In other words, in both 
treatment arms, the significant positive effect of the intervention on children's depression, 

hopelessness, and self-concept is partially mediated by their family relationship quality. Our 

findings support the argument put forward by the Family Stress Model showing that the 

poverty-reduction program improves children's mental health functioning by improving 

family relationships. The implications of our study extend beyond the narrow focus of 

poverty reduction, suggesting that asset-building interventions have broader impacts on 

family dynamics and child mental health. 
 

 

 

Econ Educ Rev. 2023 Aug;95:102429. 

 doi: 10.1016/j.econedurev.2023.102429. Epub 2023 Jun 14. 

Effects of a single cash transfer on school re-enrollment during COVID-19 among 

vulnerable adolescent girls in Kenya: Randomized controlled trial 
John A Maluccio 1, Erica Soler-Hampejsek 2, Beth Kangwana  3, Eva Muluve 3, Faith 

Mbushi 3, Karen Austrian 3 

Abstract 

COVID-19 related school closures in Kenya were among the longest in Africa, putting older 

adolescent girls nearing the end of secondary school at risk of permanent dropout. Using a 

randomized-controlled trial we evaluated a logistically simple cash transfer intervention in 

urban areas designed to promote their return to school. There were no required conditions 
for receiving the transfer and the intervention is interpreted as a labeled cash transfer. It had 

substantial significant effects on re-enrollment of adolescent girls, with greater effectiveness 

for older girls and even for some not enrolled earlier in the school year. The program 

effectiveness demonstrates feasibility of the approach and underscores the potential 

importance of additional resources for schooling during the pandemic, when a large majority 

of households had suffered income losses. 

 

Community child health 
 

Glob Health Action. 2023 Dec 31;16(1):2203541. 

 doi: 10.1080/16549716.2023.2203541. 
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Trial-based economic evaluation of the system-integrated activation of community 

health volunteers in rural Ghana 

Yinseo Cho 1, Koku Awoonor-Williams 2, Damin Jun 3, Chunghyeon Oh 4 5, Seungman Cha  6 7 

Abstract 

Background: Globally, steps to revitalise programmes deploying community health workers 

(CHWs) on a national scale have been growing, but few economic evaluations have been 
done on system-integrated CHW programmes. Ghana has dual cadres of CHWs: community 

health officers (CHOs) and community health volunteers (CHVs). CHO plays a major role in 

primary health services but has suffered from chronic staff shortages. We activated CHVs in 

communities to mitigate the negative impact due to CHO shortages. The CHVs conducted 

home visits and provided health education to prevent childhood diseases.  

Objective: We evaluated the cost-effectiveness and cost-benefit of activating CHVs. 

Methods: In a cluster-randomised trial with 40 communities in rural Ghana, the changes in 
disease incidence were inferred from a statistical model using a Bayesian generalised linear 

multilevel model. We evaluated the total incremental cost, benefit, and effectiveness for the 

intervention from an economic model. In cost-effectiveness analysis, disability-adjusted life 

years (DALYs) were estimated using a decision tree model. In the cost-benefit analysis, the 

cost-benefit ratio and net present value of benefit were estimated using a decision tree 

model, and a standardised sensitivity analysis was conducted. The decision tree model was a 

one-year cycle and run over 10-years. Costs, benefits, and effectiveness were discounted at a 
rate of 3% per year. 

Results: According to the cost-effectiveness analysis, the programme was highly likely to 

exceed the WHO-CHOICE threshold (1-3 times GDP per capita), but it was unlikely to exceed 

the conservative threshold (10-50% of GDP per capita). In the cost-benefit analysis, the mean 

and median cost-benefit ratios were 6.4 and 4.8, respectively. 

Conclusion: We found the potential economic strengths in the cost-benefit analysis. To 

integrate CHW programmes with national health systems, we need more research to find the 
most effective scope of work for CHWs. 

 

 

Trop Med Health. 2024 Jan 8;52(1):7. 

 doi: 10.1186/s41182-023-00572-2. 

The impact of home-based management of malaria on clinical outcomes in sub-Saharan 

African populations: a systematic review and meta-analysis 
Kok Pim Kua  1 2 3 4, Shaun Wen Huey Lee 5 6 7 8 9, Bunchai Chongmelaxme 10 

Abstract 

Background: Malaria remains a significant cause of morbidity and mortality globally and 

continues to disproportionately afflict the African population. We aimed to evaluate the 

effect of home management of malaria intervention on health outcomes. 

Methods: In our systematic review and meta-analysis, six databases (Pubmed, Cochrane 

CENTRAL, EMBASE, CAB Abstracts and Global Health, CINAHL Complete, and BIOSIS) were 
searched for studies of home management of malaria from inception until November 15, 

2023. We included before-after studies, observational studies, and randomised controlled 

trials of home management intervention delivered in community settings. The primary 

outcomes were malaria mortality and all-cause mortality. The risk of bias in individual 

observational studies was assessed using the ROBINS-I tool, whilst randomised controlled 

trials were judged using a revised Cochrane risk of bias tool and cluster-randomised 
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controlled trials were evaluated using an adapted Cochrane risk of bias tool for cluster-

randomised trials. We computed risk ratios with accompanying 95% confidence intervals for 

health-related outcomes reported in the studies and subsequently pooled the results by 

using a random-effects model (DerSimonian-Laird method). 

Results: We identified 1203 citations through database and hand searches, from which 56 

articles from 47 studies encompassing 234,002 participants were included in the systematic 
review. All studies were conducted in people living in sub-Saharan Africa and were rated to 

have a low or moderate risk of bias. Pooled analyses showed that mortality rates due to 

malaria (RR = 0.40, 95% CI = 0.29-0.54, P = 0.00001, I2 = 0%) and all-cause mortality rates (RR = 

0.62, 95% CI = 0.53-0.72, P = 0.00001, I2 = 0%) were significantly lower among participants 

receiving home management intervention compared to the control group. However, in 

children under 5 years of age, there was no significant difference in mortality rates before 

and after implementation of home management of malaria. In terms of secondary outcomes, 
home management of malaria was associated with a reduction in the risk of febrile episodes 

(RR = 1.27, 95% CI = 1.09-1.47, P = 0.002, I2 = 97%) and higher effective rates of antimalarial 

treatments (RR = 2.72, 95% CI = 1.90-3.88, P < 0.00001, I2 = 96%) compared to standard care. 

Home malaria management combined with intermittent preventive treatment showed a 

significantly lower incidence risk of malaria than home management intervention that 

exclusively provided treatment to individuals with febrile illness suggestive of malaria. The 

risks for adverse events were found to be similar for home management intervention using 
different antimalarial drugs. Cost-effectiveness findings depicted that home malaria 

management merited special preferential scale-up. 

Conclusions: Home management of malaria intervention was associated with significant 

reductions in malaria mortality and all-cause mortality. The intervention could help decrease 

health and economic burden attributable to malaria. Further clinical studies are warranted 

to enable more meaningful interpretations with regard to wide-scale implementation of the 

intervention, settings of differing transmission intensity, and new antimalarial drugs.  
 

 

Child development and parenting programs 
 

Compr Psychiatry. 2023 Nov 4:128:152436. 

 doi: 10.1016/j.comppsych.2023.152436. Online ahead of print. 

Efficacy of a dialogic book-sharing intervention in a South African birth cohort: A 

randomized controlled trial 
Sheri-Michelle Koopowitz 1, Karen Thea Maré 2, Marilyn Lake 3, Christopher du Plooy 3, Nadia 

Hoffman 4, Kirsten A Donald 3, Susan Malcolm-Smith 5, Lynne Murray 6, Heather J Zar 3, Peter 

Cooper 6, Dan J Stein 2 

Abstract 

Objective: Evidence shows that dialogic book-sharing improves language development in 

young children in low-middle income countries (LMICs), particularly receptive and expressive 

language. It is unclear whether this intervention also boosts development of other 
neurocognitive and socio-emotional domains in children. Using a randomized controlled 

trial (RCT) nested in the Drakenstein Child Health Study (DCHS), a book-sharing intervention 
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was implemented in caregivers of 3.5-year-old preschool children living in low-income South 

African communities. 

Methods: 122 Caregivers and their children (mean age 3.5 years) were randomly assigned to 

an intervention group (n = 61) or waitlist control group (n = 61). A neurocognitive battery 

determined baseline receptive and expressive language, executive function, theory of mind, 

and behavior scores. 
Results: No differences were observed between intervention and control groups on 

receptive and expressive language, or any of the neurocognitive or socio-emotional 

measures from baseline (3.5 years) to 4 months post-intervention administration (4 years). 

Conclusion: The benefits noted in prior literature of book-sharing in infants did not appear 

to be demonstrated at 4 months post-intervention, in children from 3.5 to 4 years of age. This 

suggests the importance of early intervention and emphasizes the need for further research 

on adaptation of book-sharing for older participants in a South African context. 
 

 

Lancet Reg Health Southeast Asia. 2024 Mar 19:25:100388. 

 doi: 10.1016/j.lansea.2024.100388. eCollection 2024 Jun. 

Effect of a parenting and nutrition education programme on development and growth 

of children using a social safety-net platform in urban Bangladesh: a cluster randomized 

controlled trial 
Sheikh Jamal Hossain 1 2, Syed Moshfiqur Rahman 1, Jane Fisher 3, Anisur Rahman 2, Fahmida 

Tofail 2, Jena Derakhshani Hamadani  2 

Abstract 

Background: Although sustainable development goals mandate for quality early childhood 

development (ECD) interventions for children <8 years, little occurs for children <3 years, 

especially in urban settings in low-and-middle-income countries (LMICs). Our primary 

objective was to measure the effect of an ECD-focused parenting and nutrition education on 
children's development through home visits using a social safety net platform of urban 

Bangladesh. 

Methods: A cluster randomized controlled trial was conducted with mothers of children 

aged 6-16 months in 20 clusters across the Rangpur city, Bangladesh. The intervention group 

received fortnightly ECD-focused parenting and nutrition education at homes by local 

Community Health Workers (CHWs) for one year. Bayley-III was used to measure children's 

cognitive, language and motor development. Data were analyzed using intention to treat. 
ClinicalTrials.gov Identifier: NCT03753646. 

Findings: Out of 599 mother-child dyads, 56.6% mothers were aged ≤≤ 25 years old. After 

one year, the intervened children had higher cognitive [Effect size Cohen's d; 0.42 SD (95% CI: 

0.58-0.25)], language (0.38 SD, 95% CI: 0.55-0.22) and motor (0.17 SD, 95% CI: 0.01-0.34) 

development. In the intervention group, mothers experienced less violence [Odds ratio; 0.6 

(95% CI: 0.4-1.0)] and fathers engaged more (0.23 SD, CI: 0.39-0.06) in ECD activities with their 

children compared to the comparison group. Total home stimulation and mothers' 
knowledge on child care were also improved in the intervention. But the children's growth 

was not improved. 

Interpretation: This ECD programme improves the development of children of young 

mothers in urban settings using a social safety-net platform. The evidence may help in 

increasing ECD coverage in urban areas in LMICs. 
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Front Public Health. 2023 Nov 14:11:1165728. 

 doi: 10.3389/fpubh.2023.1165728. eCollection 2023. 

Design-redesign, implementation, and evaluation of effectiveness of maternal nutrition 

and responsive parenting program on child development at 2 years of age from rural 
India: a cluster RCT 

Abhay Gaidhane 1, Mahalaqua Nazli Khatib 2, Shital Telrandhe 3 4, Manoj Patil 5, Priti 

Kogade 3 4, Shilpa Gaidhane 6, Sonali G Choudhari  6, Penny A Holding  6, Deepak 

Saxena 7, Zahiruddin Quazi Syed 6 8 

Abstract 

Background: To promote early childhood development (ECD), we require information not 

only on what needs to be addressed and on what effects can be achieved but also on 
effective delivery methods that can be adapted to local context. We describe design, 

implementation, and evaluation of a complex intervention to strengthen nurturing 

environment for young children. 

Methods: Study participants were pregnant women and their children from birth to 2 years. 

We used design and redesign, implementation, and evaluation approaches for the study. We 

co-created curriculum and delivery plan with stakeholders, based on the theoretical 

framework, findings from formative research, and our preliminary work. We recruited 656 
pregnant women and newborns, 326 (49.69%) from intervention and 330 (50.30%) from the 

control group. We conducted a cluster randomized controlled trial to evaluate the program's 

effectiveness. The outcomes of children were assessed at 12 and 24 months. 

Findings: At recruitment, study participants from both the study arms were similar in 

sociodemographic characteristics. We conducted 6,665 home visits, 25 toy-making 

workshops, and 65 caregiver-meetings. The initial examination of program data revealed 

gaps in quality and coverage of interventions. The intervention was redesigned based on 
feedback from stakeholders in community meetings. At recruitment, participants in both 

study groups had similar socio-demographics. We conducted 6,665 home visits, 25 toy 

workshops, and 65 caregiver meetings. Initial program data showed intervention quality and 

coverage gaps, leading to a redesign program based on community and stakeholder 

feedback. Post-re-designing, session quality improved, with program coverage rising from 32 

to 98%. Male participation in home visits increased from 4.3 to 32.65%, and data errors 

reduced from 270 to 140 per month on average. At 24 months, program showed moderate-
mild impact on ECD - cognitive (0.31, 95%CI: 0.13-0.48), language (0.2, 95%CI: 0.01-0.39), and 

socioemotional-development (0.19, 95%CI: 0.01-0.37), moderate effect on home-

environment and mother-child interaction. 96% of women initiated breastfeed within one-

hour of delivery, and exclusive-breastfeeding rate of 89.80%. 

Interpretations: The study provides an evidence-based community centered ECD 

curriculum and implementation strategies to enhance service providers, and caregivers' 

knowledge and skills for promoting ECD in low-resource settings with the potential to scale 
within existing Government Program. 
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Effect of a Center-Based Early Childhood Care and Education Program on Child 

Nutritional Status: A Secondary Analysis of a Stepped-Wedge Cluster Randomized 

Controlled Trial in Rural Sindh, Pakistan 

Nazia Binte Ali 1, Aisha K Yousafzai  2, Saima Siyal 3, Shelina Bhamani 4, Christopher R Sudfeld 5 

Abstract 

Background: High-quality early childhood care and education (ECCE) programs can 
positively impact children's development. However, as an unintended consequence, ECCE 

attendance may also affect children's nutritional status. 

Objective: We evaluated the effect of a center-based ECCE intervention on child nutritional 

outcomes in rural Pakistan. 

Methods: This study utilized data from a stepped-wedge cluster randomized controlled trial 

of a center-based ECCE program that trained female youth to run high-quality preschools for 

children aged 3.5-5.5 y (Youth Leaders for Early Childhood Assuring Children are Prepared for 
School (LEAPS) program) in rural Sindh, Pakistan. The program did not include any school 

meals. A total of 99 village clusters were randomized to receive the LEAPS intervention in 3 

steps, and repeated cross-sectional surveys were conducted to assess the impact on children 

(age: 4.5-5.5 y) at 4- time points. ITT analyses with multilevel mixed-effect models were used 

to estimate the effect of the intervention on child anthropometric outcomes. 

Results: The analysis included 3858 children with anthropometric data from 4 cross-

sectional survey rounds. The LEAPS intervention was found to have a positive effect on child 
height-for-age z score (mean difference: 0.13 z-scores; 95% confidence interval [CI]: 0.02, 

0.24). However, there was a negative effect on weight-based anthropometric indicators, -0.29 

weight-for-height z score (WHZ) (95% CI: -0.42, -0.15), -0.13 BMI z score (BMIZ) (95% CI: -0.23, 

-0.03), and -0.16 mid-upper arm circumference-for-age z score MUACZ (95% CI: -0.25, -0.05). 

An exploratory analysis suggested that the magnitude of the negative effect of LEAPS on 

WHZ, BMIZ, and weight-for-age z score (WAZ) was greater in the survey round during the 

COVID-19 lockdown. 
Discussion: The LEAPS intervention positively affected child linear growth but had negative 

effects on multiple weight-based anthropometric measures. ECCE programs in low- and 

middle-income country settings should evaluate the integration of nutrition-specific 

interventions (eg school lunch, counseling on healthy diets) and infection control strategies 

to promote children's healthy growth and development. 
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Effects of engaging fathers and bundling parenting and nutrition interventions on early 

child development and maternal and paternal parenting in Mara, Tanzania: a factorial 

cluster-randomized controlled trial 
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Abstract 

Background: Multicomponent interventions are needed to address the various co-occurring 

risks that compromise early child nutrition and development. We compared the independent 
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and combined effects of engaging fathers and bundling parenting components into a 

nutrition intervention on early child development (ECD) and parenting outcomes.  

Methods: We conducted a 2×2 factorial cluster-randomized controlled trial across 80 villages 

in Mara Region, Tanzania, also known as EFFECTS (Engaging Fathers for Effective Child 

Nutrition and Development in Tanzania; ClinicalTrials.gov, NCT03759821). Households with 

children under 18 months of age residing with their mother and father were enrolled. Villages 
were randomly assigned to one of five groups: a nutrition intervention for mothers, a 

nutrition intervention for couples, a bundled nutrition and parenting intervention for 

mothers, a bundled intervention for couples, and a standard-of-care control. Interventions 

were delivered by trained community health workers through peer groups and home visits 

over 12 months. Mothers, fathers, and children were assessed at baseline, midline, and 

endline or postintervention. We used a difference-in-difference approach with intention-to-

treat analysis to estimate intervention effects on ECD (Bayley Scales of Infant and Toddler 
Development, third edition) and maternal and paternal parenting and psychosocial well-

being. 

Results: Between October 29, 2018, and May 24, 2019, 960 households were enrolled (n = 192 

per arm). Compared to nutrition interventions, bundled interventions improved children's 

cognitive (β = .18 [95% CI: 0.01, 0.36]) and receptive language development (β = .23 [0.04, 

0.41]). There were no differences between interventions for other ECD domains. Compared 

to nutrition interventions, bundled interventions achieved additional benefits on maternal 
stimulation (β = .21 [0.04, 0.38]) and availability of home learning materials (β = .25 [0.07-

0.43]) and reduced paternal parenting distress (β = -.34 [-0.55, -0.12]). Compared to 

interventions with mothers only, interventions that engaged fathers improved paternal 

stimulation (β = .45 [0.27, 0.63]). 

Conclusions: Jointly bundling parenting components into nutrition interventions while also 

engaging both mothers and fathers is most effective for improving maternal and paternal 

parenting and ECD outcomes. 
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Is Early Childhood Development Care at Public Health Facilities in Pakistan Effective? A 
Cluster Randomized Controlled Trial 
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Abstract 

Background: Significant brain development in children occurs from birth to 2 years, with 

environment playing an important role. Stimulation interventions are widely known to be 

effective in enhancing early childhood development (ECD). This study aims to assess the 
feasibility and effectiveness of integrating ECD care delivered by lady health visitors (LHVs) at 

public health facilities in rural Pakistan. 

Method: A cluster randomized controlled trial was conducted through public health facilities 

in 2 districts of Punjab, Pakistan. A total of 22 clusters (rural health centers and subdistrict 

hospitals) were randomly allocated to receive routine care (control: n=11 clusters, 406 

mother-child pairs) or counseling (intervention: n=11 clusters, 398 mother-child pairs). All 
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children aged 11-12 months without any congenital abnormality were eligible for 

enrollment. The intervention was delivered by the LHVs to mothers with children aged 12-24 

months in 3 quarterly sessions. 

Results: The primary outcome was the prevention of ECD delays in children aged 24 months 

(assessed with the Ages and Stages Questionnaire-3). Analysis was done on an intention-to-

treat basis. A total of 804 mother-child pairs were registered in the study, of which 26 (3.3%) 
pairs were lost to follow-up at the endpoint. The proportion of children with 2 or more 

developmental delays was significantly less in the intervention arm (13%) as compared to 

the control arm (41%) at an endpoint (odds ratio=0.21; 95% confidence interval=0.11, 0.42). 

Children in the intervention arm also had significantly better anthropometric measurements 

when aged 24 months than the children in the control arm. 

Conclusion: The integrated ECD care intervention for children aged 12-24 months at public 

health facilities was found to be effective in enhancing ECD and reducing the proportion of 
children with global development delays. 
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Abstract 
Background: Multicomponent interventions are needed to address the various co-occurring 

risks that compromise early child nutrition and development. We compared the independent 

and combined effects of engaging fathers and bundling parenting components into a 

nutrition intervention on early child development (ECD) and parenting outcomes.  

Methods: We conducted a 2×2 factorial cluster-randomized controlled trial across 80 villages 

in Mara Region, Tanzania, also known as EFFECTS (Engaging Fathers for Effective Child 

Nutrition and Development in Tanzania; ClinicalTrials.gov, NCT03759821). Households with 
children under 18 months of age residing with their mother and father were enrolled. Villages 

were randomly assigned to one of five groups: a nutrition intervention for mothers, a 

nutrition intervention for couples, a bundled nutrition and parenting intervention for 

mothers, a bundled intervention for couples, and a standard-of-care control. Interventions 

were delivered by trained community health workers through peer groups and home visits 

over 12 months. Mothers, fathers, and children were assessed at baseline, midline, and 

endline or postintervention. We used a difference-in-difference approach with intention-to-
treat analysis to estimate intervention effects on ECD (Bayley Scales of Infant and Toddler 

Development, third edition) and maternal and paternal parenting and psychosocial well-

being. 

Results: Between October 29, 2018, and May 24, 2019, 960 households were enrolled (n = 192 

per arm). Compared to nutrition interventions, bundled interventions improved children's 

cognitive (β = .18 [95% CI: 0.01, 0.36]) and receptive language development (β = .23 [0.04, 
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0.41]). There were no differences between interventions for other ECD domains. Compared 

to nutrition interventions, bundled interventions achieved additional benefits on maternal 

stimulation (β = .21 [0.04, 0.38]) and availability of home learning materials (β = .25 [0.07-

0.43]) and reduced paternal parenting distress (β = -.34 [-0.55, -0.12]). Compared to 

interventions with mothers only, interventions that engaged fathers improved paternal 

stimulation (β = .45 [0.27, 0.63]). 
Conclusions: Jointly bundling parenting components into nutrition interventions while also 

engaging both mothers and fathers is most effective for improving maternal and paternal 

parenting and ECD outcomes. 

 

 

J Med Internet Res. 2023 Oct 13:25:e47266. 

 doi: 10.2196/47266. 
Effect of Short, Animated Video Storytelling on Maternal Knowledge and Satisfaction in 

the Perinatal Period in South Africa: Randomized Controlled Trial 

Maya Adam # 1 2 3, Zwannda Kwinda  # 4, Mithilesh Dronavalli  5 6, Elizabeth Leonard 4, Vān Kính 

Nguyễn 2, Vusani Tshivhase 4, Till Bärnighausen # 2 7 8, Yogan Pillay # 4 9 10 

Abstract 

Background: Innovative mobile health (mHealth) interventions can improve maternal 

knowledge, thereby supporting national efforts to reduce preventable maternal and child 
mortality in South Africa. Studies have documented a potential role for mobile video content 

to support perinatal health messaging, enhance maternal satisfaction, and overcome 

literacy barriers. Short, animated storytelling (SAS) is an innovative, emerging approach to 

mHealth messaging. 

Objective: We aimed to measure the effect of SAS videos on maternal knowledge and user 

satisfaction for mothers enrolled in antenatal care programs at 2 public health facilities in 

the Tshwane District of South Africa. 
Methods: We used a randomized controlled trial with a nested evaluation of user 

satisfaction. Participants were randomized 1:1 into Standard-of-Care (SOC) Control, and SAS 

Intervention groups. The intervention videos were delivered through WhatsApp, and 1 month 

later, participants responded to telephone surveys assessing their knowledge. The 

intervention group then participated in a nested evaluation of user satisfaction.  

Results: We surveyed 204 participants. Of them, 49.5% (101/204) were aged between 25 and 

34 years. Almost all participants self-identified as Black, with the majority (190/204, 93.2%) 
having completed secondary school. The mean overall knowledge score was 21.92/28. We 

observed a slight increase of 0.28 (95% uncertainty interval [UI] -0.58 to 1.16) in the overall 

knowledge score in the intervention arm. We found that those with secondary education or 

above scored higher than those with only primary education by 2.24 (95% UI 0.76-4.01). 

Participants aged 35 years or older also scored higher than the youngest age group (18-24 

years) by 1.83 (95% CI 0.39-3.33). Finally, the nested user satisfaction evaluation revealed 

high maternal satisfaction (4.71/5) with the SAS video series. 
Conclusions: While the SAS videos resulted in high user satisfaction, measured knowledge 

gains were small within a participant population that was already receiving perinatal health 

messages through antenatal clinics. The higher knowledge scores observed in older 

participants with higher education levels suggest that boosting maternal knowledge in 

younger mothers with lower education levels should continue to be a public health priority 

in South Africa. Given the high maternal satisfaction among the SAS video-users in this study, 
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policy makers should consider integrating similar approaches into existing, broad-reaching 

perinatal health programs, such as MomConnect, to boost satisfaction and potentially 

enhance maternal engagement. While previous studies have shown the promise of animated 

video health education, most of this research has been conducted in high-income countries. 

More research in underresourced settings is urgently needed, especially as access to mobile 

technology increases in the Global South. Future studies should explore the effect of SAS 
videos on maternal knowledge in hard-to-reach populations with limited access to antenatal 

care, although real-world logistical challenges persist when implementing studies in 

underresourced South African populations. 
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 doi: 10.34763/jmotherandchild.20232701.d-22-00025. eCollection 2023 Jun 1. 

Impact of Early Exposure to Play Materials on Motor Development in High -Risk Infants: 

A Randomised Controlled Trial 

Mrunmayi S Gadre 1, Vinuta R Deshpande 1 

Abstract 

Background: The purpose of this study was to determine the impact of early exposure to 

play materials on motor development in high-risk infants. 
Materials and methods: A 1:1 parallel group randomised control study was conducted. A 

total of 36 participants were recruited, with 18 in each group. The intervention lasted 6 

weeks for both groups, with follow-ups in the 2nd and 4th weeks. The Peabody 

Developmental Motor Scale 2nd Edition (PDMS-2) was used as an outcome measure. The 

data was analysed using the Likelihood Ratio test, Chi-square test, independent sample t-

test, and paired t-test. 

Results: There was no difference between the groups except for the raw reflex scores (t = 
3.29, p = 0.002), raw stationary scores (t = 4.26, p < 0.001), standard stationary scores (t = 2.57, 

p = 0.015), and Gross Motor Quotient (GMQ) (t = 3.275, p = 0.002). Statistical significance 

within the experimental group was observed in the raw reflex (t = -5.16, p < 0.001), stationary 

(t = -10.5, p < 0.001), locomotion (t = -5.67, p < 0.001), grasp (t = -4.68, p < 0.001), and visual 

motor (t = -5.03, p < 0.001) scores, as well as the standard stationary (t = -2.87, p = 0.010), 

locomotion (t = -3.43, p = 0.003), grasp (t = -3.28, p = 0.004), and visual motor (t = -5.03, p < 

0.001) scores. Quotients were the GMQ (t = -7.31, p < 0.001), Total Motor Quotient (TMQ) (t = -
5.71, p < 0.001), Fine Motor Quotient (FMQ) (t = -6.48, p < 0.001). Conclusions: The current 

study concludes that a six-week treatment of early exposure to age-appropriate toys is 

advantageous in enhancing motor development in high-risk neonates. 

 

 

 

Res Dev Disabil. 2024 Apr:147:104696. 
 doi: 10.1016/j.ridd.2024.104696. Epub 2024 Feb 14. 

Parent coaching to enhance community participation in young children with 

developmental disabilities: A pilot randomized controlled trial 

Chi-Wen Chien 1, Chung-Ying Lin 2, Cynthia Yuen Yi Lai 3, Fiona Graham 4 
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Background: Parent coaching emerges as a preferred approach for enhancing performance 

and participation of children with developmental disabilities (DD), but limited clinical trials 

examine its effects on community participation. 

Aim: To evaluate whether parent coaching, specifically using Occupational Performance 

Coaching (OPC), enhances community participation among young children with DD.  

Method and procedures: A pilot double-blind randomized controlled trial was conducted. 
Parents of 50 children with DD (31 male, 19 female, mean age 4 years 10 months) were 

randomly assigned to the OPC group (n = 25) or parent consultation group (n = 25). Each 

parent received a maximum of eight coaching sessions or consultations. The primary 

outcome was children's community participation as assessed through parent-report 

measures at baseline, pre-intervention, post-intervention, and an 8-week follow-up. 

Outcomes and results: Both groups showed significant improvements in parent-identified, 

goal-specific community participation after the intervention (mean difference [MD]=2.26-
2.56), and these improvements were sustained during the follow-up. Despite a trend favoring 

parent coaching, the group difference in the improvements was not evident (MD=0.18-0.28). 

Both groups displayed positive improvements in children's overall community involvement 

post-intervention (MD=0.32); however, the time effects were not statistically significant.  

Conclusions and implications: OPC, by coaching parents, could enhance goal-specific 

community participation in children with DD, producing effects similar to those achieved 

through parent consultation. 
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 doi: 10.1016/S2214-109X(23)00271-1. 

Promoting early childhood development in Viet Nam: cost-effectiveness analysis 

alongside a cluster-randomised trial 
Yeji Baek 1, Zanfina Ademi 2, Thach Tran 1, Alice Owen 1, Trang Nguyen 3, Stanley 

Luchters 4, David B Hipgrave 5, Sarah Hanieh 6, Tuan Tran 3, Ha Tran 3, Beverley-Ann 

Biggs 6, Jane Fisher 7 

Abstract 

Background: Economic evaluations are critical to ensure effective resource use to 

implement and scale up child development interventions. This study aimed to estimate the 

cost-effectiveness of a multicomponent early childhood development intervention in rural 
Viet Nam. 

Methods: We did a cost-effectiveness study alongside a cluster-randomised trial with a 30-

month time horizon. The study included 669 mothers from 42 communes in the intervention 

group, and 576 mothers from 42 communes in the control group. Mothers in the intervention 

group attended Learning Clubs sessions from mid-pregnancy to 12 months after delivery. 

The primary outcomes were child cognitive, language, motor, and social-emotional 

development at age 2 years. In this analysis, we estimated the incremental cost-effectiveness 
ratios (ICERs) of the intervention compared with the usual standard of care from the service 

provider and household perspectives. We used non-parametric bootstrapping to examine 

uncertainty, and applied a 3% discount rate. 

Findings: The total intervention cost was US$169 898 (start-up cost $133 692 and recurrent 

cost $36 206). The recurrent cost per child was $58 (1 341 741 Vietnamese dong). Considering 

the recurrent cost alone, the base-case ICER was $14 and mean ICER of 1000 bootstrap 
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samples was $14 (95% CI -0·48 to 30) per cognitive development score gained with a 3% 

discount rate to costs. The ICER per language and motor development score gained was $22 

and $20, respectively, with a 3% discount rate to costs. 

Interpretation: The intervention was cost-effective: the ICER per child cognitive 

development score gained was 0·5% of Viet Nam's gross domestic product per capita, 

alongside other benefits in language and motor development. This finding supports the 
scaling up of this intervention in similar socioeconomic settings. 
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 doi: 10.1093/heapol/czad057. 

Considering equity and cost-effectiveness in assessing a parenting intervention to 

promote early childhood development in rural Vietnam 
Yeji Baek 1, Zanfina Ademi 1 2, Thach Tran 1, Alice Owen 1, Trang Nguyen 3, Stanley 

Luchters 4 5, David B Hipgrave 6, Sarah Hanieh 7, Tuan Tran 3, Ha Tran 3, Beverley-Ann 

Biggs 7, Jane Fisher 1 

Abstract 

Considering equity in early childhood development (ECD) is important to ensure healthy 

development for every child. Equity-informative cost-effectiveness analysis can further guide 

decision makers to maximize outcomes with limited resources while promoting equity. This 
cost-effectiveness study aimed to examine the equity impacts of a multicomponent ECD 

intervention in rural Vietnam. We estimated the cost-effectiveness of the intervention with a 

30-month time horizon from the service provider and household perspectives with equity 

considerations. Data were from a cluster-randomized controlled trial comparing the 

intervention with the local standard of care. The incremental cost-effectiveness ratios 

(ICERs) per child cognitive development score gained were estimated by household wealth 

quintile and maternal education level, adjusted for cluster effects and baseline 
characteristics such as maternal parity and age. A 3% discount rate was applied to costs, and 

non-parametric cluster bootstrapping was used to examine uncertainty around ICERs. 

Children in the intervention had higher cognitive development scores than those in the 

control arm across all subgroups. Based on intervention recurrent cost, the ICER per 

cognitive development score gained was lower in children from the poorest quintile ( -US$6) 

compared to those from the richest quintile (US$16). Similarly, the ICER per cognitive 

development score gained was lower in children whose mothers had the lowest education 
level (-US$0.02) than those with mothers who had the highest education level (US$7). Even 

though our findings should be interpreted with caution due to the insufficient study power, 

the findings suggest that the intervention could promote equity while improving child 

cognitive development with greater cost-effectiveness in disadvantaged groups. 
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Abstract 

Introduction: Intervention strategies that seek to improve early childhood development 

outcomes are often targeted at the primary caregivers of children, usually mothers. The 

interventions require mothers to assimilate new information and then act upon it by 
allocating sufficient physical resources and time to adopt and perform development 

promoting behaviours. However, women face many competing demands on their resources 

and time, returning to familiar habits and behaviours. In this study, we explore mothers' 

allocation of time for caregiving activities for children under the age of 2, nested within a 

cluster randomised controlled trial of a nutrition and care for development intervention in 

rural Haryana, India. 

Methods: We collected quantitative maternal time use data at two time points in rural 
Haryana, India, using a bespoke survey instrument. Data were collected from 704 mothers 

when their child was 12 months old, and 603 mothers when their child was 18 months old. 

We tested for significant differences in time spent by mothers on different activities when 

children are 12 months of age vs. 18 months of age between arms as well as over time, using 

linear regression. As these data were collected within a randomised controlled trial, we 

adjusted for clusters using random effects when testing for significant differences between 

the two time points. 
Results: At both time points, no statistically significant difference in maternal time use was 

found between arms. On average, mothers spent most of their waking time on household 

chores (over 6 h and 30 min) at both time points. When children were aged 12 months, 

approximately three and a half hours were spent on childcare activities for children under 

the age of 2 years. When children were 18 months old, mothers spent more time on income 

generating activities (30 min) than when the children were 12 years old, and on leisure 

(approximately 4 h and 30 min). When children were 18 months old, less time was spent on 
feeding/breastfeeding children (30 min less) and playing with children (15 min). However, 

mothers spent more time talking or reading to children at 18 months than at 12 months.  

Conclusion: We find that within a relatively short period of time in early childhood, maternal 

(or caregiver) time use can change, with time allocation being diverted away from childcare 

activities to others. This suggests that changing maternal time allocation in resource poor 

households may be quite challenging, and not allow the uptake of new and/or optimal 

behaviours. 
 

 

 

 

Child Care Health Dev. 2023 Jul;49(4):750-759. 

 doi: 10.1111/cch.13089. Epub 2022 Dec 20. 

Scaling-up an early childhood parenting intervention by integrating into government 
health care services in rural Bangladesh: A cluster-randomised controlled trial 

Syeda Fardina Mehrin 1, Nur-E Salveen 1, Masuma Kawsir 1, Sally Grantham-McGregor 2, Jena D 

Hamadani 1, Helen Baker-Henningham 3 
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Aims: We evaluated the feasibility and effectiveness of utilising government health 

supervisors to train and supervise primary health care workers (HWs) in community clinics to 

deliver parenting sessions as part of their usual duties. 

Methods: We randomly allocated 16 unions in the Mymensing district of Bangladesh 1:1 to 

an intervention or control group. HWs in clinics in the eight intervention unions (n = 59 health 

workers, n = 24 clinics) were trained to deliver a group-based parenting intervention, with 
training and supervision provided by government supervisors. In each of the 24 intervention 

clinics, we recruited 24 mothers of children aged 6-24 months to participate in the parenting 

sessions (n = 576 mother/child dyads). Mother/child dyads attended fortnightly parenting 

sessions at the clinic in groups of four to five participants for 6 months (13 sessions). We 

collected data on supervisor and HW compliance in implementing the intervention, mothers' 

attendance and the observed quality of parenting sessions in all intervention clinics and HW 

burnout at endline in all clinics. We randomly selected 32 clinics (16 intervention, 16 control) 
and 384 mothers (192 intervention, 192 control) to participate in the evaluation on mother-

reported home stimulation, measured at baseline and endline. 

Results: Supervisors and HWs attended all training, 46/59 health workers (78%) conducted 

the majority of parenting sessions, (only two HWs [3.4%] refused) and mothers' attendance 

rate was 86%. However, supervision levels were low: only 32/57 (56.1%) of HWs received at 

least one supervisory visit. Intervention HWs delivered the parenting sessions with 

acceptable levels of quality on most items. The intervention significantly benefitted home 
stimulation (effect size = 0.53SD, 95% confidence interval: 0.50, 0.56, p < 0.001). HW burnout 

was low in both groups. 

Conclusion: Integration into the primary health care service is a promising approach for 

scaling early childhood development programmes in Bangladesh, although further research 

is required to identify feasible methods for facilitator supervision. 

 

 
PLoS One. 2023 Aug 18;18(8):e0290379. 

 doi: 10.1371/journal.pone.0290379. eCollection 2023. 

Cognitive development among children in a low-income setting: Cost-effectiveness 

analysis of a maternal nutrition education intervention in rural Uganda 

Montasir Ahmed 1 2, Grace K M Muhoozi 3, Prudence Atukunda  4, Ane C Westerberg  5 6, Per O 

Iversen 7 8 9, Knut R Wangen 2 

Abstract 
Inadequate nutrition and insufficient stimulation in early childhood can lead to long -term 

deficits in cognitive and social development. Evidence for policy and decision-making 

regarding the cost of delivering nutrition education is lacking in low and middle-income 

countries (LMIC). In rural Uganda, we conducted a cluster-randomized controlled trial (RCT) 

examining the effect of a maternal nutrition education intervention on developmental 

outcomes among children aged 6-8 months. This intervention led to significantly improved 

cognitive scores when the children reached the age of 20-24 months. When considering the 
potential for this intervention's future implementation, the desired effects should be 

weighed against the increased costs. This study therefore aimed to assess the cost-

effectiveness of this education intervention compared with current practice. Health outcome 

data were based on the RCT. Cost data were initially identified by reviewing publications 

from the RCT, while more detailed information was obtained by interviewing researchers 

involved in processing the intervention. This study considered a healthcare provider 
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perspective for an 18-months' time horizon. The control group was considered as the current 

practice for the future large-scale implementation of this intervention. A cost-effectiveness 

analysis was performed, including calculations of incremental cost-effectiveness ratios 

(ICERs). In addition, uncertainty in the results was characterized using one-way and 

probabilistic sensitivity analyses. The ICER for the education intervention compared with 

current practice was USD ($) 16.50 per cognitive composite score gained, with an 
incremental cost of $265.79 and an incremental cognitive composite score of 16.11. The 

sensitivity analyses indicated the robustness of these results. The ICER was sensitive to 

changes in cognitive composite score and the cost of personnel. The education intervention 

can be considered cost-effective compared with the current practice. The outcome of this 

study, including the cost analysis, health outcome, cost-effectiveness, and sensitivity 

analysis, can be useful to inform policymakers and stakeholders about effective resource 

allocation processes in Uganda and possibly other LMIC. 
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Impact of Early Exposure to Play Materials on Motor Development in High -Risk Infants: 

A Randomised Controlled Trial 
Mrunmayi S Gadre 1, Vinuta R Deshpande 1 

Abstract 

Background: The purpose of this study was to determine the impact of early exposure to 

play materials on motor development in high-risk infants. 

Materials and methods: A 1:1 parallel group randomised control study was conducted. A 

total of 36 participants were recruited, with 18 in each group. The intervention lasted 6 

weeks for both groups, with follow-ups in the 2nd and 4th weeks. The Peabody 
Developmental Motor Scale 2nd Edition (PDMS-2) was used as an outcome measure. The 

data was analysed using the Likelihood Ratio test, Chi-square test, independent sample t-

test, and paired t-test. 

Results: There was no difference between the groups except for the raw reflex scores (t = 

3.29, p = 0.002), raw stationary scores (t = 4.26, p < 0.001), standard stationary scores (t = 2.57, 

p = 0.015), and Gross Motor Quotient (GMQ) (t = 3.275, p = 0.002). Statistical significance 

within the experimental group was observed in the raw reflex (t = -5.16, p < 0.001), stationary 
(t = -10.5, p < 0.001), locomotion (t = -5.67, p < 0.001), grasp (t = -4.68, p < 0.001), and visual 

motor (t = -5.03, p < 0.001) scores, as well as the standard stationary (t = -2.87, p = 0.010), 

locomotion (t = -3.43, p = 0.003), grasp (t = -3.28, p = 0.004), and visual motor (t = -5.03, p < 

0.001) scores. Quotients were the GMQ (t = -7.31, p < 0.001), Total Motor Quotient (TMQ) (t = -

5.71, p < 0.001), Fine Motor Quotient (FMQ) (t = -6.48, p < 0.001). Conclusions: The current 

study concludes that a six-week treatment of early exposure to age-appropriate toys is 

advantageous in enhancing motor development in high-risk neonates. 
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Effects of a Parenting and Nutrition Intervention on Siblings: A Cluster-RCT 
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Abstract 

Objectives: The majority of the evidence about the effectiveness of early parenting and 

nutrition interventions pertains to 1 targeted index child in a given household. We evaluated 

whether nontargeted sibling children benefited from a bundled parenting and nutrition 

intervention. 

Methods: We designed a sub-study within a broader cluster-randomized trial that evaluated 
the effects of engaging both mothers and fathers and bundling parenting and nutrition 

interventions in Mara, Tanzania. Trained community health workers delivered interventions 

to parents through peer groups and home visits. Interventions encompassed various content 

including responsive parenting, infant and young child feeding, and positive couples' 

relationships. The main trial enrolled mothers and fathers and 1-index children <18 months 

of age in 80 clusters. Between June and July 2021, in 32 clusters (16 intervention, 16 control), 

we reenrolled 222 households (118 intervention, 104 control) from the main trial that had 
another child <6 years of age (ie, sibling to the index child). We compared caregiving 

practices and child development and nutrition outcomes among siblings in intervention 

versus control households. 

Results: Compared with control siblings, intervention siblings had improved expressive 

language development (β = 0.33 [95% confidence interval: 0.03 to 0.62]) and dietary intake (β 

= 0.52 [0.10 to 0.93]) and reduced internalizing behaviors (β = -0.56 [-1.07 to -0.06]). 

Intervention caregivers reported greater maternal stimulation (β = 0.31 [0.00 to 0.61]) and 
paternal stimulation (β = 0.33 [0.02 to 0.65]) and displayed more responsive caregiving 

behaviors (β = 0.40 [0.09 to 0.72]) with sibling children.  

Conclusions: A father-inclusive, bundled parenting and nutrition intervention can achieve 

positive spillover effects on sibling children's developmental and nutritional outcomes.  

 

 

 
Early Hum Dev. 2023 Aug;183:105795. 

 doi: 10.1016/j.earlhumdev.2023.105795. Epub 2023 May 30. 

Effects of acute moderate-intensity exercise on executive function in children with 

preterm birth: A randomized crossover study 

Feng-Tzu Chen 1, Sheng-Hsien Feng  2, Jui-Ti Nien 3, Yi-Ting Cheng  3, Ying-Chu Chen 3, Yu-Kai 

Chang  4 

Abstract 
Background: Acute exercise appears to promote executive function (EF) in children. 

However, the effect of acute exercise on EF in children with preterm birth (PB) remains 

unclear. 

Objective: To investigate whether acute moderate-intensity exercise improves EF in children 

with PB. 

Methods: Twenty child participants with PB (age = 10.95 ± 1.19 years, birth age = 31.71 ± 3.64 

weeks) completed exercise and control sessions in a randomized crossover design. In the 
exercise session, participants completed a 30-minute period of moderate-intensity aerobic 

exercise. In the control session, participants watched a video for appropriately 30 min. 

Following each session immediately, inhibitory control, an aspect of EF, was assessed with 

the Numerical Stroop task. 

Results: Response time (RT) for the Stroop's incongruent condition was shorter after the 

exercise session than after the control session. However, no differences were observed in RT 
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for the congruent condition. Accuracy rate (ACC) in both congruent and incongruent 

conditions did not differ between exercise and control session. 

Conclusion: The findings support the beneficial effect of acute exercise on executive 

function (EF) in children with PB, particularly in terms of improving inhibitory control.  

 

 
 

Lancet Glob Health. 2023 Aug;11(8):e1269-e1276. 

 doi: 10.1016/S2214-109X(23)00271-1. 

Promoting early childhood development in Viet Nam: cost-effectiveness analysis 

alongside a cluster-randomised trial 

Yeji Baek 1, Zanfina Ademi 2, Thach Tran 1, Alice Owen 1, Trang Nguyen 3, Stanley 

Luchters 4, David B Hipgrave 5, Sarah Hanieh 6, Tuan Tran 3, Ha Tran 3, Beverley-Ann 
Biggs 6, Jane Fisher 7 

Abstract 

Background: Economic evaluations are critical to ensure effective resource use to 

implement and scale up child development interventions. This study aimed to estimate the 

cost-effectiveness of a multicomponent early childhood development intervention in rural 

Viet Nam. 

Methods: We did a cost-effectiveness study alongside a cluster-randomised trial with a 30-
month time horizon. The study included 669 mothers from 42 communes in the intervention 

group, and 576 mothers from 42 communes in the control group. Mothers in the intervention 

group attended Learning Clubs sessions from mid-pregnancy to 12 months after delivery. 

The primary outcomes were child cognitive, language, motor, and social-emotional 

development at age 2 years. In this analysis, we estimated the incremental cost-effectiveness 

ratios (ICERs) of the intervention compared with the usual standard of care from the service 

provider and household perspectives. We used non-parametric bootstrapping to examine 
uncertainty, and applied a 3% discount rate. 

Findings: The total intervention cost was US$169 898 (start-up cost $133 692 and recurrent 

cost $36 206). The recurrent cost per child was $58 (1 341 741 Vietnamese dong). Considering 

the recurrent cost alone, the base-case ICER was $14 and mean ICER of 1000 bootstrap 

samples was $14 (95% CI -0·48 to 30) per cognitive development score gained with a 3% 

discount rate to costs. The ICER per language and motor development score gained was $22 

and $20, respectively, with a 3% discount rate to costs. 
Interpretation: The intervention was cost-effective: the ICER per child cognitive 

development score gained was 0·5% of Viet Nam's gross domestic product per capita, 

alongside other benefits in language and motor development. This finding supports the 

scaling up of this intervention in similar socioeconomic settings. 

 

 

Indian Pediatr. 2023 Oct 15;60(10):811-815. 
 Epub 2023 Jun 21. 

Impact of a Brief Healthcare-based Intervention to Support Early Childhood 

Development in India: A Pilot Randomized Controlled Trial 

Deepa C Metgud 1, Ronita Ajgaonkar 2, Shukra Chivate 1, Alan Schwartz 3, Michelle 

Fernandes 4, Reshma Shah 5 

Abstract 
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Objectives: To study the impact of a brief early childhood develop-ment (ECD) intervention, 

Sit Down and Play (SDP), integrated within routine healthcare visits on parent and child 

outcomes. 

Methods: Between April, 2018 and March, 2019, caregivers and their infants aged 5-6 months 

attending a well-baby clinic were enrolled and randomized to intervention (n=26) or control 

(n=26) groups. Intervention families received SDP at recruitment and two subsequent 
immunization visits (8 months and 10 months). Control families received usual care. ECD 

outcomes were assessed through in-person assessments at the age of 12 months using the 

Stim Q subscales to assess parenting behaviors, and the Developmental Assessment Scale 

for Indian Infants (DASII) for neurodevelopment. 

Results: There was a significant improvement in parent-child stimulation activities and 

verbal interactions in the intervention group compared with the control group [6.1(1.4) vs 4.9 

(1.3); P=0.002]. Infants in the intervention group had significantly higher DASII scores in 
multivariable analyses [108.0 (103.0-111.3) vs 102.0 (96.8-108.0); P=0.04]. 

Conclusion: Our findings suggest a brief healthcare intervention supports opportunities for 

early learning among caregivers and neurodevelopmental outcomes in their infants.  

 

 

 

Child Care Health Dev. 2023 Oct 26. 
 doi: 10.1111/cch.13189. Online ahead of print. 

A cluster randomised controlled trial of an early childhood parenting programme 

delivered through early childhood education centres in rural Zimbabwe 

Joanne A Smith 1, Christine A Powell 1, Susan M Chang  1, Emily Ganga  2, Hillary 

Tanyanyiwa  3, Susan P Walker 1 

Abstract 

Background: Early childhood is a critical period for child development. Effective approaches 
to support families in low-resource settings in the use of responsive and stimulating 

parenting are needed. 

Aim: The aim of this study was to examine the effects of the Reach Up early childhood 

parenting programme on children's development, parenting attitudes and practices, when 

delivered through early childhood development (ECD) centres in Zimbabwe. 

Methods: A cluster randomised controlled trial was conducted in Sanyati, a rural district in 

Zimbabwe. Twenty-four of 51 available centres were randomised to intervention (n = 12) or 
control (n = 12) groups. Sixteen mothers with a child aged 12-30 months were recruited from 

each centre's catchment area (n = 189 intervention; n = 193 control). The intervention 

comprised two home visits per month delivered by centre teaching assistants over a period 

of 27 months. Primary outcomes were child Developmental Quotient (DQ), Language, Eye 

and Hand coordination, Performance and Practical Reasoning subscale scores assessed at 

follow-up. Secondary outcomes were mothers' attitudes about child development, parenting 

practices and maternal depressive symptoms all measured at baseline and follow-up. 
Intention to treat analyses was conducted using mixed-effects regression models with the 

standard error adjusted for cluster and inverse proportionality weights to adjust for attrition. 

Significance was set at P < 0.05. 

Results: A total of 285 (74.6%) of 382 children enrolled were tested, with 97 children lost to 

follow-up. The intervention improved the children's DQ by 3.55 points (95% CI 0.82 to 6.28), 

Eye and Hand by 3.58 (95% CI 0.59 to 6.56) and Practical Reasoning by 4.19 (95% CI 0.96 to 
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7.42). No significant improvements to Performance or Language scores, parenting attitudes, 

parenting practices and depressive symptoms were identified. 

Conclusions: A home visiting intervention delivered by ECD teaching assistants promoted 

children's development. This suggests that outreach from preschools may be an effective 

platform for delivery of parenting interventions. 

 
 

JAMA. 2024 Jan 2;331(1):28-37. 

 doi: 10.1001/jama.2023.23727. 

Child Neurodevelopment After Multidomain Interventions From Preconception Through 

Early Childhood: The WINGS Randomized Clinical Trial 

Ravi Prakash Upadhyay 1, Sunita Taneja  1, Ranadip Chowdhury 1, Neeta Dhabhai 1, Savita 

Sapra 1, Sarmila Mazumder 1, Sitanshi Sharma  1, Mark Tomlinson 2, Tarun Dua  3, Harish 
Chellani 4, Rupali Dewan 4, Pratima Mittal 4, M K Bhan 5, Nita Bhandari  1; Women and Infants 

Integrated Interventions for Growth Study (WINGS) Group 

Abstract 

Importance: Multidomain interventions in pregnancy and early childhood have improved 

child neurodevelopment, but little is known about the effects of additional preconception 

interventions. 

Objective: To evaluate the effect of a multifaceted approach including health; nutrition; 
water, sanitation, and hygiene (WASH); and psychosocial support interventions delivered 

during the preconception period and/or during pregnancy and early childhood on child 

neurodevelopment. 

Design, setting, and participants: In this randomized trial involving low- and middle-

income neighborhoods in Delhi, India, 13 500 participants were assigned to preconception 

interventions or routine care for the primary outcome of preterm births and childhood 

growth. Participants who became pregnant were randomized to pregnancy and early 
childhood interventions or routine care. Neurodevelopmental assessments, the trial's 

secondary outcome reported herein, were conducted in a subsample of children at age 24 

months, including 509 with preconception, pregnancy, and early childhood interventions; 

473 with preconception interventions alone; 380 with pregnancy and early childhood 

interventions alone; and 350 with routine care. This study was conducted from November 1, 

2000, through February 25, 2022. 

Interventions: Health, nutrition, psychosocial care and support, and WASH interventions 
delivered during preconception, pregnancy, and early childhood periods. 

Main outcomes and measures: Cognitive, motor, language, and socioemotional 

performance at age 24 months, assessed using the Bayley Scales of Infant and Toddler 

Development 3 tool. 

Results: The mean age of participants at enrollment was 23.8 years (SD, 3.0 years). 

Compared with the controls at age 24 months, children in the preconception intervention 

groups had higher cognitive scores (mean difference [MD], 1.16; 98.3% CI, 0.18-2.13) but had 
similar language, motor, and socioemotional scores as controls. Those receiving pregnancy 

and early childhood interventions had higher cognitive (MD, 1.48; 98.3% CI, 0.49-2.46), 

language (MD, 2.29; 98.3% CI, 1.07-3.50), motor (MD, 1.53; 98.3% CI, 0.65-2.42), and 

socioemotional scores (MD, 4.15; 98.3% CI, 2.18-6.13) than did controls. The pregnancy and 

early childhood group also had lower incidence rate ratios (RRs) of moderate to severe delay 

in cognitive (incidence RR, 0.62; 98.3% CI, 0.40-0.96), language (incidence RR, 0.73; 98.3% CI, 
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0.57-0.93), and socioemotional (incidence RR, 0.49; 98.3% CI, 0.24-0.97) development than 

did those in the control group. Children in the preconception, pregnancy, and early 

childhood intervention group had higher cognitive (MD, 2.60; 98.3% CI, 1.08-4.12), language 

(MD, 3.46; 98.3% CI, 1.65-5.27), motor (MD, 2.31; 98.3% CI, 0.93-3.69), and socioemotional 

(MD, 5.55; 98.3% CI, 2.66-8.43) scores than did those in the control group. 

Conclusions and relevance: Multidomain interventions during preconception, pregnancy 
and early childhood led to modest improvements in child neurodevelopment at 24 months. 

Such interventions for enhancing children's development warrant further evaluation.  

 

 

Child protection and family violence 
 

EClinicalMedicine. 2023 Sep 26:64:102233. 

 doi: 10.1016/j.eclinm.2023.102233. eCollection 2023 Oct. 

Long-term impacts of the Bandebereho programme on violence against women and 
children, maternal health-seeking, and couple relations in Rwanda: a six-year follow-up 

of a randomised controlled trial 

Kate Doyle 1 2, Ruti G Levtov 3, Emmanuel Karamage 4, Deboleena Rakshit 1, Shamsi 

Kazimbaya  1, Felix Sayinzoga  5, Hassan Sibomana  5, Silas Ngayaboshya  6, Fidèle 

Rutayisire 4, Gary Barker 1 

Abstract 
Background: Programmes that work with parents to build couple relationship and parenting 

skills and include critical reflection on gender norms are a promising approach for reducing 

violence against women and children. However, there is limited evidence of their longer-

term impact. In Rwanda, the Bandebereho programme engaged expectant and current 

parents of children under five years. At 21-months, Bandebereho demonstrated positive 

impacts on intimate partner violence (IPV), child physical punishment, maternal health-

seeking, and couple relations. This study seeks to explore whether those outcomes are 
sustained six years later. 

Methods: A six-year follow-up to a two-arm, multi-site randomised controlled trial was 

conducted in four districts of Rwanda between May and September 2021. At baseline, 

couples were randomly assigned to either the 15-session intervention (n = 575) or a control 

group (n = 624). At this follow-up, 1003 men and 1021 women were included in intention to 

treat analysis. Generalised estimating equations with robust standard errors were used to fit 

the models. This study was registered with Clinicaltrials.gov (NCT04861870). 
Findings: Bandebereho has lasting effects on IPV and physical punishment of children, 

alongside multiple health and relationship outcomes. Compared to the control group: 

intervention women report less past-year physical (OR = 0.45, 95% CI 0.34-0.60 p < 0.001), 

sexual (OR = 0.50, 95% CI 0.37-0.67, p < 0.001), economic (OR = 0.47 95% CI 0.34-0.64, p < 

0.001), and moderate or severe emotional (OR = 0.40 95% CI 0.29-0.56, p < 0.001) IPV. 

Intervention couples report less child physical punishment (OR = 0.72, p = 0.009 for men; OR 

= 0.68, p = 0.017 for women), fewer depressive symptoms (OR = 0.52, p < 0.001 for men; OR = 
0.50, p < 0.001 for women), less harmful alcohol use, and improved maternal health-seeking, 

father engagement, and division of household labour and decision-making. 
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Interpretation: Our study expands the evidence, demonstrating that programmes engaging 

men and women to promote collaborative and non-violent couple relations can result in 

sustained reductions in family violence six years later. 

 

 

 
Trauma Violence Abuse. 2023 Nov 18:15248380231207965. 

 doi: 10.1177/15248380231207965. Online ahead of print. 

Parenting Interventions That Promote Child Protection and Development for Preschool-

Age Children with Developmental Disabilities: A Global Systematic Review and Meta-

Analysis 

Zuyi Fang  1, Xinran Liu 1, Cheng Zhang  2, Jamie M Lachman 3 4, Dongping Qiao 1 

Abstract 
Global guidelines emphasize the critical role of responsive caregiving in terms of reducing 

violence against children and promoting early childhood development. However, there is an 

absence of global evidence synthesis on the effects of early childhood parenting programs 

for children with developmental disabilities. This systematic review and meta-analysis aims 

to investigate the effectiveness of parenting interventions delivered for preschool-age 

children with developmental disabilities in reducing violence against children, altering 

violence-related factors, and promoting child development. We searched for randomized 
controlled trials with inactive control. Estimates were pooled using robust variance 

estimations. Meta-regressions were conducted to explore sources of heterogeneity. In all, 33 

studies met the inclusion criteria. The results showed that parenting programs improved 

child behavior, parental mental health, parenting practices, parental self-efficacy, parent-

child interaction, child language skills, and child social skills post-intervention. No studies 

provided data on the actual occurrence of violence against children. Effects might vary by 

diagnosis, delivery modality, and world region. The findings supported the delivery of 
parenting programs to alter factors associated with violence against children and promote 

child language and social skills for families of young children with developmental disabilities, 

especially attention deficit hyperactivity disorder, autism, intellectual disability, and 

language disorders. More research using rigorous methods, long-term follow-ups, and 

transparent reporting is needed, particularly within more low- and middle-income countries. 

 

Complimentary medicine 
 
 

J Asthma. 2024 Mar;61(3):249-259. 

 doi: 10.1080/02770903.2023.2267113. Epub 2024 Feb 8. 

Efficacy of Bhramari pranayama and Om chanting on asthma control, quality of life, and 

airway inflammation in asthmatic children: an open-label randomized controlled trial 

Rashmi Yadav 1, Sushil Kumar Kabra  1, Raj Kumar Yadav 2, Arnab Nandy 1, Ashish Datt 

Upadhyay 3, Kana Ram Jat 1, Rakesh Lodha  1 
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Objectives: To explore the efficacy of combination of Bhramari pranayama and om chanting 

as an adjunct to standard pharmacological treatment on asthma control, quality of life, 

pulmonary function, and airway inflammation in asthmatic children. 

Methods: Children (n = 110; 8-15 years) with uncontrolled or partly controlled asthma were 

recruited from the Pediatric Chest Clinic of All India Institute of Medical Sciences, New Delhi. 

Eligible participants were randomized to either home-based online Bhramari 
pranayama and om chanting plus standard treatment (YI + ST) group, or standard treatment 

(ST) alone group. Primary outcome measures were 12-week change in level of asthma 

symptom control; asthma control questionnaire (ACQ) score, spirometry indices, impulse 

oscillometry parameters, and pediatric asthma quality of life questionnaire (PAQLQ) score. 

Secondary outcome was a change in fractional exhaled nitric oxide (FeNO) levels at 12 

weeks. Beginning from the enrollment, every participant was evaluated at 0, 2, 6, and 12 

weeks. 
Results: After 12 weeks of intervention, higher proportion (68.2%) of children were found to 

have controlled asthma symptoms in the YI + ST group as compared to ST group (38.5%) 

according to per protocol analysis (p = 0.03). When compared to ST group, children in YI + ST 

group showed significantly lower ACQ score, higher PAQLQ score and reduced FeNO levels. 

No significant changes were observed for the lung function parameters.  

Conclusion: Children practicing Bhramari pranayama and om chanting for 12 weeks have 

better asthma symptom control, quality of life, and reduced airway inflammation than those 
taking standard pharmacotherapy alone. 

 

 

BMC Complement Med Ther. 2024 Jan 2;24(1):5. 

 doi: 10.1186/s12906-023-04292-2. 

Effects of acupressure on sleep quality and anxiety of patients with second - or third-

degree burns: a randomized sham-controlled trial 
Zahra Salajegheh # 1, Mehdi Harorani # 2 3, Mohadese Shahrodi  4, Elahe Dolati 5, Mahtab 

Farahani 6, Nazanin Amini 7, Danial Habibi  8 

Abstract 

Background: Although acupressure is proposed to boost sleep quality and alleviate anxiety 

in various disorders, no trials have yet documented these consequences in burn victims. 

Considering the high importance of managing sleep quality and anxiety among burn patients 

utilizing adjunctive non-pharmacological measures, this study sought to investigate the 
impacts of acupressure on sleep quality and anxiety among a population of Iranian patients 

with burn injuries. 

Methods: This trial was performed on 72 patients with second- or third-degree burns, who 

were divided into two equal arms to receive routine care plus 10-minute acupressure on 

either real acupoints (i.e., Yintang and Shen men) or sham points for three consecutive 

nights. Sleep quality and anxiety were investigated at baseline (T1) and on the fourth day 

(T2) by using St. Mary's Hospital Sleep Questionnaire (SMHSQ) and Spielberger's State-Trait 
Anxiety Inventory for State Anxiety (STAI-S), respectively. 

Results: The mean scores of SMHSQ and STAI-S were significantly lower in the real 

acupressure arm at T2 (P < 0.001 in two cases), implying better sleep quality improvement 

and higher anxiety alleviation. Also, the reduction in mean changes of SMHSQ and STAI-S 

scores from T1 to T2 was significantly more in the real acupressure arm (P < 0.001 in two 

cases). 
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Conclusion: Acupressure, as a low-cost complementary method, could be potentially helpful 

in enhancing sleep quality and decreasing the anxiety of burn patients. Additional long -term 

trials are required to identify the sustainability of the findings. 

 

 

J Ethnopharmacol. 2024 Jan 10;318(Pt A):116862. 
 doi: 10.1016/j.jep.2023.116862. Epub 2023 Jul 10. 

The hydroalcoholic extract of Nasturtium officinale reduces oxidative stress markers 

and increases total antioxidant capacity in patients with asthma 

Nasrin Shakerinasab 1, Javad Mottaghipisheh 2, Mahdieh Eftekhari 3, Hossein 

Sadeghi 4, Fatemeh Bazarganipour 5, Reza Abbasi 6, Amir Hossein Doustimotlagh 7, Marcello 

Iriti 8 

Abstract 
Ethnopharmacological relevance: Asthma is a common chronic disease characterized by 

inflammation of the airways. One of the most devastating consequences of this 

inflammatory process is the production of reactive oxygen species responsible for oxidative 

stress. Nasturtium officinale commonly known as watercress has traditionally been applied 

in Iranian folk medicine to treat respiratory disorders and diseases mainly bronchitis and 

asthma. In accordance with these ethnopharmacological reports, through our previous in 

vivo experiment, we have confirmed significant effect of its hydroalcoholic extract in 
reducing lung inflammation and oxidative stress in an ovalbumin-induced asthmatic rat 

model. 

Aim of the study: The aim of the present study was to investigate the anti-inflammatory and 

antioxidant effects of N. officinale hydroalcoholic extract (NOE) in patients with asthma, in 

order to confirm our findings of the previous performed in vivo study. 

Material and methods: The NOE capsules (500 mg) were treated twice daily for 4 weeks as a 

supplementary treatment in a randomized, double-blind, and placebo-controlled trial in 
asthmatics. The primary outcome was Asthma Control Test score. The blood samples were 

taken at the beginning and end of the study. Then, the level of inflammatory markers, 

oxidative stress markers and antioxidant enzyme activity were measured. 

Results: Treatment with NOE for one month caused a reduction in the levels of MDA, PCO 

and NO metabolite markers compared to the placebo group. In addition, FRAP levels as an 

indicator of total antioxidant capacity in the intervention group was significantly increased 

at the end of the treatment period compared to pre-treatment values. 
Conclusion: Findings demonstrated that NOE may have a therapeutic effect on asthma by 

improving oxidative stress. However, more studies are required to support these results. 

Moreover, bio-assay guided fractionation and isolation approach can be conducted to 

identify major bioactive compound/s. 

 

 

 
J Complement Integr Med. 2024 Apr 23. 

 doi: 10.1515/jcim-2020-0246. Online ahead of print. 

Galactagogue activity of poly-herbal decoction from Indonesia: a randomized open 

label controlled trial 

Zuraida Zulkarnain 1, Ulfa Fitriani 1, Danang Ardiyanto 1, Saryanto 1, Enggar Wijayanti  1, Agus 

Triyono 1, Fajar Novianto 1 
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Abstract 

Objectives: Indonesia have several herbs empirically used as galactagogue. However there 

are limited clinical evidence regarding the efficacy and safety of this herbs especially poly-

herb. The aim of this study was to assess the efficacy and safety of polyherbal galactagogue 

(PHG) consist of katuk leaves, torbangun leaves and papaya leaves compared to commercial 

galactagogue capsules (CGC) that contain a single plant extract, katuk leaves.  
Methods: This study was an open label randomized controlled trial with 120 subjects that 

randomly assigned into two groups, PHG and CGC. This study was conducted at the herbal 

medicine research house (Rumah Riset Jamu/RRJ) Hortus Medicus and 30 subsites in Central 

Java and Jogjakarta provinces from July to November 2018. Duration of intervention 28 

days. Parameter of efficacy breast milk volume, baby weight, prolactin level and parameter 

of safety ALT, AST, Urea, Creatinin were performed at baseline, day 14 and 28. The symptom 

of side effects also recorded every week. 
Results: Breast milk volume and infant's weight increased at day-14 and 28 in both groups. 

However, prolactin level in both groups decreased. There were no significant differences of 

efficacy parameters at baseline in both groups. At three times measurement of ALT, AST, 

Urea and Ceratinin average levels were within the normal range. About 3-5% mothers 

experience higher ALT, AST and nausea that can tolerated well. No side effect was found in 

infants. 

Conclusions: PHG and CGC have the equal efficacy and safety as a galactagogue. The 
optimal used is for 14 days. 

 

 

Dengue 
(see Vaccines - dengue) 

 

Cochrane Database Syst Rev. 2024 Apr 10;4(4):CD015636. 

 doi: 10.1002/14651858.CD015636.pub2. 
Wolbachia-carrying Aedes mosquitoes for preventing dengue infection 

Tilly Fox 1, Yanina Sguassero 2, Marty Chaplin 1, Winsley Rose 3, Dyna Doum 4, Ingrid Arevalo-

Rodriguez 2 5, Gemma Villanueva  2 

Abstract 

Background: Dengue is a global health problem of high significance, with 3.9 billion people 

at risk of infection. The geographic expansion of dengue virus (DENV) infection has resulted 

in increased frequency and severity of the disease, and the number of deaths has increased 
in recent years. Wolbachia, an intracellular bacterial endosymbiont, has been under 

investigation for several years as a novel dengue-control strategy. Some dengue vectors 

(Aedes mosquitoes) can be transinfected with specific strains of Wolbachia, which decreases 

their fitness (ability to survive and mate) and their ability to reproduce, inhibiting the 

replication of dengue. Both laboratory and field studies have demonstrated the potential 

effect of Wolbachia deployments on reducing dengue transmission, and modelling studies 

have suggested that this may be a self-sustaining strategy for dengue prevention, although 
long-term effects are yet to be elucidated. 
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Objectives: To assess the efficacy of Wolbachia-carrying Aedes speciesdeployments 

(specifically wMel-, wMelPop-, and wAlbB- strains of Wolbachia) for preventing dengue virus 

infection. 

Search methods: We searched CENTRAL, MEDLINE, Embase, four other databases, and two 

trial registries up to 24 January 2024. 

Selection criteria: Randomized controlled trials (RCTs), including cluster-randomized 
controlled trials (cRCTs), conducted in dengue endemic or epidemic-prone settings were 

eligible. We sought studies that investigated the impact of Wolbachia-carrying Aedes 

deployments on epidemiological or entomological dengue-related outcomes, utilizing either 

the population replacement or population suppression strategy. 

Data collection and analysis: Two review authors independently selected eligible studies, 

extracted data, and assessed the risk of bias using the Cochrane RoB 2 tool. We used odds 

ratios (OR) with the corresponding 95% confidence intervals (CI) as the effect measure for 
dichotomous outcomes. For count/rate outcomes, we planned to use the rate ratio with 95% 

CI as the effect measure. We used adjusted measures of effect for cRCTs. We assessed the 

certainty of evidence using GRADE. 

Main results: One completed cRCT met our inclusion criteria, and we identified two further 

ongoing cRCTs. The included trial was conducted in an urban setting in Yogyakarta, 

Indonesia. It utilized a nested test-negative study design, whereby all participants aged three 

to 45 years who presented at healthcare centres with a fever were enrolled in the study 
provided they had resided in the study area for the previous 10 nights. The trial showed that 

wMel-Wolbachia infected Ae aegypti deployments probably reduce the odds of contracting 

virologically confirmed dengue by 77% (OR 0.23, 95% CI 0.15 to 0.35; 1 trial, 6306 

participants; moderate-certainty evidence). The cluster-level prevalence of wMel Wolbachia-

carrying mosquitoes remained high over two years in the intervention arm of the trial, 

reported as 95.8% (interquartile range 91.5 to 97.8) across 27 months in clusters receiving 

wMel-Wolbachia Ae aegypti deployments, but there were no reliable comparative data for 
this outcome. Other primary outcomes were the incidence of virologically confirmed dengue, 

the prevalence of dengue ribonucleic acid in the mosquito population, and mosquito 

density, but there were no data for these outcomes. Additionally, there were no data on 

adverse events. 

Authors' conclusions: The included trial demonstrates the potential significant impact of 

wMel-Wolbachia-carrying Ae aegypti mosquitoes on preventing dengue infection in an 

endemic setting, and supports evidence reported in non-randomized and uncontrolled 
studies. Further trials across a greater diversity of settings are required to confirm whether 

these findings apply to other locations and country settings, and greater reporting of 

acceptability and cost are important. 

 

Diarrhoea 
(See also: Vaccines and immunization - Rotavirus vaccine, Hygiene and Environmental 

health, Malnutrition, Dengue, Nutrition - Environmental enteric dysfunction) 

Treatment of diarrhoea 
 

Acta Paediatr. 2023 Aug;112(8):1755-1763. 
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Open-label, randomised controlled trial found that a green banana mixed rice suji diet 

was most effective for persistent diarrhoea in children in Bangladesh  

Monira Sarmin 1, Md Iqbal Hossain 1, Shoeb Bin Islam 1, Shamima Sharmin Shikha  1, Nur Haque 

Alam 1, Md Shafiqul Alam Sarker 1, M Munirul Islam 1, S M Rafiqul Islam 1, Mustafa 

Mahfuz 1, Mohammod Jobayer Chisti  1, Tahmeed Ahmed 1 
Abstract 

Aim: Persistent diarrhoea continues for at least 14 days and kills more children than acute 

diarrhoea. We assessed whether rice suji, green banana mixed rice suji or 75% rice suji 

improved persistent diarrhoea in young children. 

Methods: This open-labelled randomised controlled trial was carried out between December 

2017 and August 2019 at the Dhaka Hospital of icddr,b, Bangladesh, with 135 children aged 6-

35 months with persistent diarrhoea. The children were randomly assigned to green banana 
mixed rice suji, rice suji or 75% rice suji, with 45 in each group. The primary outcome was the 

percentage who recovered from diarrhoea by day 5 using an intention-to-treat analysis. 

Results: The children's median age was 8 months (interquartile range: 7-10 months). By day 

5, the recovery rate was 58%, 31% and 58% for children in the green banana mixed rice suji, 

rice suji and 75% rice suji groups, respectively. The green banana mixed rice suji group had 

fewer relapses (7%) than the 75% rice suji group (24%). Enteroaggregative Escherichia coli, 

rotavirus, norovirus, Enteropathogenic Escherichia coli, astrovirus and Campylobacter were 
the major pathogens for persistent diarrhoea. 

Conclusion: Green banana mixed rice suji was the most effective option for managing 

persistent diarrhoea in young children. 

 

 

Sci Rep. 2024 Mar 18;14(1):6422. 

 doi: 10.1038/s41598-024-56627-9. 
Promising clinical and immunological efficacy of Bacillus clausii spore probiotics for 

supportive treatment of persistent diarrhea in children 

Ha Thuy Dang  # 1, Dien Minh Tran # 2, Thuy Thi Bich Phung  3, Anh Thi Phuong Bui  4, Yen Hai 

Vu 1, Minh Thi Luong  1, Hang Minh Nguyen 3, Huong Thi Trinh 3, Tham Thi Nguyen 4, Anh Hoa 

Nguyen 5 6, Anh Thi Van Nguyen 7 

Abstract 

Persistent diarrhea is a severe gastroenteric disease with relatively high risk of pediatric 
mortality in developing countries. We conducted a randomized, double-blind, controlled 

clinical trial to evaluate the efficacy of liquid-form Bacillus clausii spore probiotics (LiveSpo 

CLAUSY; 2 billion CFU/5 mL ampoule) at high dosages of 4-6 ampoules a day in supporting 

treatment of children with persistent diarrhea. Our findings showed that B. clausii spores 

significantly improved treatment outcomes, resulting in a 2-day shorter recovery period (p < 

0.05) and a 1.5-1.6 folds greater efficacy in reducing diarrhea symptoms, such as high 

frequency of bowel movement of ≥ 3 stools a day, presence of fecal mucus, and diapered 
infant stool scale types 4-5B. LiveSpo CLAUSY supportive treatment achieved 3 days (p < 

0.0001) faster recovery from diarrhea disease, with 1.6-fold improved treatment efficacy. At 

day 5 of treatment, a significant decrease in blood levels of pro-inflammatory cytokines TNF-

α, IL-17, and IL-23 by 3.24% (p = 0.0409), 29.76% (p = 0.0001), and 10.87% (p = 0.0036), 

respectively, was observed in the Clausy group. Simultaneously, there was a significant 

37.97% decrease (p = 0.0326) in the excreted IgA in stool at day 5 in the Clausy group. Overall, 
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the clinical study demonstrates the efficacy of B. clausii spores (LiveSpo CLAUSY) as an 

effective symptomatic treatment and immunomodulatory agent for persistent diarrhea in 

children. 

 

 

J Infect Dis. 2024 Apr 12;229(4):988-998. 
 doi: 10.1093/infdis/jiad252. 

Azithromycin for Bacterial Watery Diarrhea: A Reanalysis of the AntiBiotics for Children 

With Severe Diarrhea (ABCD) Trial Incorporating Molecular Diagnostics  

Patricia B Pavlinac  1 2, James A Platts-Mills 3, Jie Liu 4, Hannah E Atlas 1, Jean Gratz 3, Darwin 

Operario 3, Elizabeth T Rogawski McQuade 5, Dilruba Ahmed 6, Tahmeed Ahmed 7, Tahmina 

Alam 7, Per Ashorn 8, Henry Badji 9, Rajiv Bahl 10, Naor Bar-Zeev 11, Mohammod Jobayer 

Chisti 7, Jen Cornick 12, Aishwarya Chauhan 13, Ayesha De Costa  10, Saikat Deb 13, Usha 
Dhingra  13, Queen Dube 14, Christopher P Duggan 15, Bridget Freyne 12 16 17, Wilson 

Gumbi 18, Aneeta Hotwani 19, Mamun Kabir 7, Ohedul Islam 7, Furqan Kabir 19, Irene 

Kasumba  20, Upendo Kibwana  21, Karen L Kotloff 20 22, Shaila S Khan 7, Victor Maiden 12, Karim 

Manji 21, Ashka Mehta  20, Latif Ndeketa  12, Ira Praharaj  23, Farah Naz Qamar 19, Sunil 

Sazawal 13, Jonathon Simon 10, Benson O Singa  24, Sarah Somji 21, Samba O Sow 9, Milagritos D 

Tapia 20, Caroline Tigoi  18, Aliou Toure 9, Judd L Walson 1 2 25, Mohammad Tahir Yousafzai  18, Eric 

R Houpt 3; AntiBiotics for Children with severe Diarrhea (ABCD) Study Group 
Abstract 

Background: Bacterial pathogens cause substantial diarrhea morbidity and mortality 

among children living in endemic settings, yet antimicrobial treatment is only recommended 

for dysentery or suspected cholera. 

Methods: AntiBiotics for Children with severe Diarrhea was a 7-country, placebo-controlled, 

double-blind efficacy trial of azithromycin in children 2-23 months of age with watery 

diarrhea accompanied by dehydration or malnutrition. We tested fecal samples for enteric 
pathogens utilizing quantitative polymerase chain reaction to identify likely and possible 

bacterial etiologies and employed pathogen-specific cutoffs based on genomic target 

quantity in previous case-control diarrhea etiology studies to identify likely and possible 

bacterial etiologies. 

Results: Among 6692 children, the leading likely etiologies were rotavirus (21.1%), 

enterotoxigenic Escherichia coli encoding heat-stable toxin (13.3%), Shigella (12.6%), and 

Cryptosporidium (9.6%). More than one-quarter (1894 [28.3%]) had a likely and 1153 (17.3%) 
a possible bacterial etiology. Day 3 diarrhea was less common in those randomized to 

azithromycin versus placebo among children with a likely bacterial etiology (risk difference 

[RD]likely, -11.6 [95% confidence interval {CI}, -15.6 to -7.6]) and possible bacterial etiology 

(RDpossible, -8.7 [95% CI, -13.0 to -4.4]) but not in other children (RDunlikely, -0.3% [95% CI, -

2.9% to 2.3%]). A similar association was observed for 90-day hospitalization or death 

(RDlikely, -3.1 [95% CI, -5.3 to -1.0]; RDpossible, -2.3 [95% CI, -4.5 to -.01]; RDunlikely, -0.6 

[95% CI, -1.9 to .6]). The magnitude of risk differences was similar among specific likely 
bacterial etiologies, including Shigella. 

Conclusions: Acute watery diarrhea confirmed or presumed to be of bacterial etiology may 

benefit from azithromycin treatment. 
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Diarrhoea prevention 
(also see Hygiene and Environmental health; Water, Sanitation and Hygiene)  
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Better Existing Water, Sanitation, and Hygiene Can Reduce the Risk of Cholera in an 

Endemic Setting: Results From a Prospective Cohort Study From Kolkata, India 
Md Taufiqul Islam 1, Justin Im 2, Faisal Ahmmed 1, Deok Ryun Kim 2, Birkneh Tilahun 

Tadesse 2, Sophie Kang  2, Farhana Khanam 1, Fahima Chowdhury 1, Tasnuva Ahmed 1, Md 

Golam Firoj 1, Asma Binte Aziz 2, Masuma Hoque 1, Juyeon Park 2, Hyon Jin Jeon 2 3, Suman 

Kanungo 4, Shanta Dutta  4, Khalequ Zaman 1, Ashraful Islam Khan 1, Florian Marks 2 3 5 6, Jerome 

H Kim 2, Firdausi Qadri 1, John D Clemens 1 2 7 

Abstract 

Background: Global cholera control efforts rely heavily on effective water, sanitation, and 
hygiene (WASH) interventions in cholera-endemic settings. 

Methods: Using data from a large, randomized controlled trial of oral cholera vaccine 

conducted in Kolkata, India, we evaluated whether natural variations in WASH in an urban 

slum setting were predictive of cholera risk. From the control population (n = 55 086), 

baseline WASH data from a randomly selected "training subpopulation" (n = 27 634) were 

analyzed with recursive partitioning to develop a dichotomous ("better" vs "not better") 
composite household WASH variable from several WASH features collected at baseline, and 

this composite variable was then evaluated in a mutually exclusive "validation population" 

(n = 27 452). We then evaluated whether residents of better WASH households in the entire 

population (n = 55 086) experienced lower cholera risk using Cox regression models. Better 

WASH was defined by a combination of 4 dichotomized WASH characteristics including safe 

source of water for daily use, safe source of drinking water, private or shared flush toilet use, 

and always handwashing with soap after defecation. 
Results: Residence in better WASH households was associated with a 30% reduction in risk 

of cholera over a 5-year period (adjusted hazard ratio, 0.70 [95% confidence interval, .49-

.99]; P = .048). We also found that the impact of better WASH households on reducing cholera 

risk was greatest in young children (0-4 years) and this effect progressively declined with age. 

Conclusions: The evidence suggests that modest improvements in WASH facilities and 

behaviors significantly modify cholera risk and may be an important component of cholera 

prevention and elimination strategies in endemic settings. 
 

 

PLoS Negl Trop Dis. 2024 May 13;18(5):e0012157. 

 doi: 10.1371/journal.pntd.0012157. Online ahead of print. 

Influence of hydrometeorological risk factors on child diarrhea and enteropathogens in 

rural Bangladesh 
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Patil 2, Tejas S Athni 3, Stephanie Djajadi  4, Ayse Ercumen 5, Audrie Lin 6, Yoshika 

Crider 7, Andrew Mertens 3, Md Abdul Karim 8, Md Ohedul Islam 8, Rana Miah 8, Syeda L 

Famida 8, Md Saheen Hossen 8, Palash Mutsuddi 8, Shahjahan Ali 8, Md Ziaur Rahman 8, Zahir 
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P Luby 1, Benjamin F Arnold 9, Adam Bennett 10, Jade Benjamin-Chung 2 11 
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Abstract 

Background: A number of studies have detected relationships between weather and 

diarrhea. Few have investigated associations with specific enteric pathogens. Understanding 

pathogen-specific relationships with weather is crucial to inform public health in low-

resource settings that are especially vulnerable to climate change. 

Objectives: Our objectives were to identify weather and environmental risk factors 
associated with diarrhea and enteropathogen prevalence in young children in rural 

Bangladesh, a population with high diarrheal disease burden and vulnerability to weather 

shifts under climate change. 

Methods: We matched temperature, precipitation, surface water, and humidity data to 

observational longitudinal data from a cluster-randomized trial that measured diarrhea and 

enteropathogen prevalence in children 6 months-5.5 years from 2012-2016. We fit 

generalized additive mixed models with cubic regression splines and restricted maximum 
likelihood estimation for smoothing parameters. 

Results: Comparing weeks with 30°C versus 15°C average temperature, prevalence was 3.5% 

higher for diarrhea, 7.3% higher for Shiga toxin-producing Escherichia coli (STEC), 17.3% 

higher for enterotoxigenic E. coli (ETEC), and 8.0% higher for Cryptosporidium. Above-

median weekly precipitation (median: 13mm; range: 0-396mm) was associated with 29% 

higher diarrhea (adjusted prevalence ratio 1.29, 95% CI 1.07, 1.55); higher Cryptosporidium, 

ETEC, STEC, Shigella, Campylobacter, Aeromonas, and adenovirus 40/41; and lower Giardia, 
sapovirus, and norovirus prevalence. Other associations were weak or null.  

Discussion: Higher temperatures and precipitation were associated with higher prevalence 

of diarrhea and multiple enteropathogens; higher precipitation was associated with lower 

prevalence of some enteric viruses. Our findings emphasize the heterogeneity of the 

relationships between hydrometeorological variables and specific enteropathogens, which 

can be masked when looking at composite measures like all-cause diarrhea. Our results 

suggest that preventive interventions targeted to reduce enteropathogens just before and 
during the rainy season may more effectively reduce child diarrhea and enteric pathogen 

carriage in rural Bangladesh and in settings with similar meteorological characteristics, 

infrastructure, and enteropathogen transmission. 

 

 

 

Ear disease and hearing loss 
 
Sensors (Basel). 2023 Jul 22;23(14):6601. 

 doi: 10.3390/s23146601. 

Use of Virtual Reality-Based Games to Improve Balance and Gait of Children and 

Adolescents with Sensorineural Hearing Loss: A Systematic Review and Meta-Analysis 

Renato S Melo 1 2 3 4, Andrea Lemos 1 3, Alexandre Delgado 5, Maria Cristina Falcão 

Raposo 6, Karla Mônica Ferraz 3 4, Rosalie Barreto Belian 1 2 7 

Abstract 
Background: Children and adolescents with sensorineural hearing loss (SNHL) often 

experience motor skill disturbances, particularly in balance and gait, due to potential 

vestibular dysfunctions resulting from inner ear damage. Consequently, several studies have 
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proposed the use of virtual reality-based games as a technological resource for therapeutic 

purposes, aiming to improve the balance and gait of this population. 

Objective: The objective of this systematic review is to evaluate the quality of evidence 

derived from randomized or quasi-randomized controlled trials that employed virtual 

reality-based games to enhance the balance and/or gait of children and adolescents with 

SNHL. 
Methods: A comprehensive search was conducted across nine databases, encompassing 

articles published in any language until 1 July 2023. The following inclusion criteria were 

applied: randomized or quasi-randomized controlled trials involving volunteers from both 

groups with a clinical diagnosis of bilateral SNHL, aged 6-19 years, devoid of physical, 

cognitive, or neurological deficits other than vestibular dysfunction, and utilizing virtual 

reality-based games as an intervention to improve balance and/or gait outcomes. 

Results: Initially, a total of 5984 articles were identified through the searches. Following the 
removal of duplicates and screening of titles and abstracts, eight studies remained for full 

reading, out of which three trials met the eligibility criteria for this systematic review. The 

included trials exhibited a very low quality of evidence concerning the balance outcome, and 

none of the trials evaluated gait. The meta-analysis did not reveal significant differences in 

balance improvement between the use of traditional balance exercises and virtual reality-

based games for adolescents with SNHL (effect size: -0.48; [CI: -1.54 to 0.57]; p = 0.37; I2 = 0%). 

Conclusion: Virtual reality-based games show promise as a potential technology to be 
included among the therapeutic options for rehabilitating the balance of children and 

adolescents with SNHL. However, given the methodological limitations of the trials and the 

overall low quality of evidence currently available on this topic, caution should be exercised 

when interpreting the results of the trials analyzed in this systematic review. 
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Objectives: To assess the feasibility and change in clinical outcomes associated with 

continuous glucose monitoring (CGM) use among a rural population in Malawi living with 

type 1 diabetes. 

Design: A 2:1 open randomised controlled feasibility trial. 

Setting: Two Partners In Health-supported Ministry of Health-run first-level district hospitals 

in Neno, Malawi. 
Participants: 45 people living with type 1 diabetes (PLWT1D). 

Interventions: Participants were randomly assigned to Dexcom G6 CGM (n=30) use or usual 

care (UC) (n=15) consisting of Safe-Accu glucose monitors and strips. Both arms received 

diabetes education. 

Outcomes: Primary outcomes included fidelity, appropriateness and severe adverse events. 

Secondary outcomes included change in haemoglobin A1c (HbA1c), acceptability, time in 

range (CGM arm only) SD of HbA1c and quality of life. 
Results: Participants tolerated CGM well but were unable to change their own sensors which 

resulted in increased clinic visits in the CGM arm. Despite the hot climate, skin rashes were 

uncommon but cut-out tape overpatches were needed to secure the sensors in place. 

Participants in the CGM arm had greater numbers of dose adjustments and lifestyle change 

suggestions than those in the UC arm. Participants in the CGM arm wore their CGM on 

average 63.8% of the time. Participants in the UC arm brought logbooks to clinic 75% of the 

time. There were three hospitalisations all in the CGM arm, but none were related to the 
intervention. 

Conclusions: This is the first randomised controlled trial conducted on CGM in a rural region 

of a low-income country. CGM was feasible and appropriate among PLWT1D and providers, 

but inability of participants to change their own sensors is a challenge. 

 

 

 
Diabetes Res Clin Pract. 2024 Apr:210:111610. 

 doi: 10.1016/j.diabres.2024.111610. Epub 2024 Mar 12. 

Impact of short-term application of continuous glucose monitoring system(CGMS) on 

long-term glycemic profile in adolescents and adults with type 1 diabetes mellitus: An 

open-label randomized control cross over study 

Ashish Gupta  1, Soham Mukherjee 2, Sanjay Kumar Bhadada  1, Sant Ram 3, Rimesh Pal 1, Naresh 

Sachdeva  1, Pinaki Dutta  1 
Abstract 

Aims: The use of Continuous Glucose Monitoring System (CGMS) improves glycemic 

parameters in Type 1 Diabetes Mellitus (T1D), but the cost is prohibitive. Here, we 

investigated the effect of short-term application of real-time and intermittently-scanned 

CGMS (rt and is-CGMS) in T1D individuals on change in HbA1c at the end of 3 months. 

Methods: T1D individuals were randomized into three groups in a ratio of 1:1:2 - Group A (rt-

CGMS for 2 weeks initially, followed by is-CGMS for 2 weeks at 3 months), Group B (is-CGMS 
for 2 weeks initially followed by rt-CGMS for 2 weeks at 3 months) and Group C (only self-

monitoring of blood glucose), respectively. HbA1c at baseline, 3, and 6 months were 

compared. 

Results: Out of a total 68 T1D patients, HbA1c decreased significantly in groups A and B at 6 

months compared to the baseline, but not in group C. HbA1c was significantly lower in Group 

A compared to Group C at 3 and 6 months. Fructosamine levels significantly decreased in 
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Group B before and after cross-over. Glycemic variability indices improved significantly after 

cross-over from is-CGMS to rt-CGMS. 

Conclusion: Intermittent application of CGMS for 2 weeks improves short- and long-term 

blood glucose control in T1D. 

 

 
Indian J Pediatr. 2024 Apr 1. 

 doi: 10.1007/s12098-024-05074-5. Online ahead of print. 

Supplementation of High-Strength Oral Probiotics Improves Immune Regulation and 

Preserves Beta Cells among Children with New-Onset Type 1 Diabetes Mellitus: A 

Randomised, Double-Blind Placebo Control Trial 

M N Lokesh 1, Rakesh Kumar 2, Neenu Jacob 1, Naresh Sachdeva  3, Amit Rawat 1, Jaivinder 

Yadav 4, Devi Dayal 4 
Abstract 

Objectives: To investigate the mechanism of glycemic control in children with type 1 

diabetes (T1D) following high-strength probiotics supplementation by assessing immune-

regulatory markers. 

Methods: In this single-centre randomised double-blinded placebo-controlled study, 

children with new-onset T1D on regular insulin therapy were randomised into probiotic or 

placebo groups with 30 children each. The probiotics group received oral powder of 
Vivomixx®, and the placebo group received corn starch for six months. The primary outcome 

parameters included induced T regulatory cells (i-Tregs) percentage, insulin autoantibodies 

(IAA), insulinoma associated 2 autoantibodies (IA2), glutamic acid decarboxylase 

autoantibodies (GAD 65) and plasma interleukin-10 (IL-10) levels. The secondary outcome 

variables were changes in plasma C-peptide levels and glycemic control parameters. 

Results: Twenty-three children in the placebo group and 27 in the probiotic group 

completed the study. There was a significant increase in the percentage of iTregs (3.40 in the 
probiotic vs. 2.46 in the placebo group; p = 0.034). Median glycated hemoglobin (HbA1c) 

levels significantly decreased from 68 mmol/mol (8.35%) in the placebo group to 60 

mmol/mol (7.55%) in the probiotic group (p = 0.017). Median C-peptide levels were 

significantly higher in probiotics (0.72 ng/ml) vs. placebo group (0.11 ng/ml) (p = 0.036). The 

plasma IL-10 levels significantly increased in the probiotic group after six months of 

treatment (p = 0.002). 

Conclusions: The high-strength probiotics improved the immunoregulatory milieu, thereby 
preserving the beta-cell function and better glycemic control. 

 

 

 

Indian J Pediatr. 2023 Oct 3. 

 doi: 10.1007/s12098-023-04850-z. Online ahead of print. 

Carbohydrate Counting vs. Fixed Meal Plan in Indian Children with Type 1 Diabetes 
Mellitus: A Randomized Controlled Trial 

Rajni Sharma  1, Babita Upadhyay 1, Nitika Lal 1, Rajesh Sagar 2, Vandana Jain 3 

Abstract 

Objectives: To study the impact of carbohydrate counting vs. fixed-meal plan on glycemic 

control, quality of life (QoL) and diabetes-related emotional distress in children with Type 1 

diabetes mellitus (T1DM). 
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Methods: Children aged 6-18 y with T1DM of duration >1 y were eligible for the study if they 

were on multiple daily injections of insulin and regularly monitoring blood glucose. Those 

with celiac disease, hypothyroidism, any underlying chronic renal/liver/systemic disease or 

HbA1c >13% were excluded. Both groups received education on diabetes management and 

healthy diet. In the intervention arm, parents were taught to quantify carbohydrate content 

and modify insulin doses according to insulin-carbohydrate ratio. The control arm had 
dietary prescription according to recommended dietary allowance and food exchange list. 

Standard validated questionnaires were used to assess the QoL and emotional distress 

related to diabetes. 

Results: One hundred twenty five patients (61 intervention, 64 controls) were enrolled and 

91.8% and 84.3%, respectively, completed 6-mo follow-up. There was a reduction in HbA1c 

in both the groups, but was not statistically significant within or between groups 

{Intervention: 8.9 (1.4) to 8.6 (1.5) vs. control: 9.1 (1.6) to 8.8 (1.9), [95% CI 8.3-9.3 vs. 8.3-9.0, 
intention to treat (ITT), p = 0.63]}. There was a significant reduction in diabetes distress in the 

intervention group; DAWN Problem Areas in Diabetes Questionnaire (PAID) score with a 

median (interquartile range) of 21 (11-33) vs. control: 27 (20-40), (p = 0.04). 

Conclusions: Patients in the carbohydrate-counting group demonstrated lower diabetes 

distress scores and less emotional burnout compared to fixed-meal plan over a 6 mo period 

though overall glycemic control was comparable between groups. 

 
 

J Clin Densitom. 2024 Jan 26;27(2):101468. 

 doi: 10.1016/j.jocd.2024.101468. Online ahead of print. 

Effect of Calcium and Vitamin D Supplementation (Dairy vs. Pharmacological) on Bone 

Health of Underprivileged Indian Children and Youth with Type-1 Diabetes: A 

Randomized Controlled Trial 

Anuradha Khadilkar 1, Chirantap Oza  2, Misha Antani 3, Nikhil Shah 4, Nikhil Lohiya  5, Vaman 
Khadilkar 6, Shital Bhor 2, Neha Kajale 7, Ketan Gondhalekar 2, Chidvilas More 2, Tarun Reddy 

Katapally 8, Zulf Mughal 9, Jasmin Bhawra  10, Raja Padidela  9 

Abstract 

Background: Bone health is affected by chronic childhood disorders including type-1 

diabetes mellitus (T1DM). We conducted this randomized controlled trial with the objective 

of investigating the effect of 1-year supplementation of vitamin-D with milk or with 

pharmacological calcium on bone mass accrual in underprivileged Indian children and youth 
with T1DM. 

Methods: 5 to 23year old (n = 203) underprivileged children and youth with T1DM were 

allocated to one of three groups: Milk (group A-received 200 ml milk + 1000 international unit 

(IU) vitamin-D3/day), Calcium supplement (group B-received 500 mg of calcium carbonate + 

1000 IU of vitamin-D3/day) or standard of care/control (group C). Anthropometry, clinical 

details, biochemistry, diet (3-day 24-h recall), physical activity (questionnaires adapted for 

Indian children) and bone health parameters (using dual-energy X-ray absorptiometry and 
peripheral quantitative computed tomography- DXA and pQCT respectively) were evaluated 

at enrolment and end of 12 month intervention. 

Results: Total body less head(TBLH) bone mineral content (BMC(g)) and bone mineral 

density (BMD(gm/cm2)) were significantly higher at end of study in girls in both 

supplemented groups (TBLHBMC-A-1011.8 ± 307.8, B-983.2 ± 352.9, C-792.8 ± 346.8. 

TBLHBMD-A-± 0.2, B-0.8 ± 0.2, C-0.6 ± 0.2, p < 0.05). Z score of lumbar spine bone mineral 
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apparent density of supplemented participants of both sexes was significantly higher than 

controls (Boys- A-0.7 ± 1.1, B-0.6 ± 1.4, C- -0.7 ± 1.1; Girls- A-1.1 ± 1.1, B-0.9 ± 3.4, C- -1.7 ± 1.3, p 

< 0.05). A significantly higher percentage increase was found in cortical thickness in girls in 

both supplemented groups (A-17.9 ± 28.6, B-15.3 ± 16.5, C-7.6 ± 26.2); the differences 

remained after adjusting for confounders. 

Conclusion: Supplementation with milk or pharmacological calcium (+vitaminD3) improved 
bone outcomes-particularly geometry in children with T1DM with more pronounced effect in 

girls. Pharmacological calcium may be more cost effective in optimising bone health in T1DM 

in resource limited settings. 

 

 

Front Clin Diabetes Healthc. 2024 Apr 19:5:1353279. 

 doi: 10.3389/fcdhc.2024.1353279. eCollection 2024. 
Effect of metformin adjunct therapy on cardiometabolic parameters in Indian 

adolescents with type 1 diabetes: a randomized controlled trial 

Shruti Mondkar 1, Sukeshini Khandagale 2, Nikhil Shah 1, Anuradha Khadilkar 1 3, Chirantap 

Oza 1, Shital Bhor 1, Ketan Gondhalekar 1, Aneeta Wagle 4 5, Neha Kajale 1 3, Vaman Khadilkar 1 3 

Abstract 

Introduction: Insulin resistance is being increasingly reported in type-1 Diabetes (T1D) and 

is known to accelerate microvascular complications. The Asian Indian population has a 
higher risk of double diabetes development compared to Caucasians. Hence, we studied the 

effect of adding Metformin to standard insulin therapy on glycemic control, insulin sensitivity 

(IS), cardiometabolic parameters and body composition in Indian adolescents with T1D.  

Methods: A Randomized controlled trial was conducted spanning 9 months (Registration 

number:CTRI/2019/11/022126). Inclusion: Age 10-19 years, T1D duration>1year, HbA1c>8% 

Exclusion: Uncontrolled vascular complications/comorbidities, Metformin intolerance, 

concomitant drugs affecting insulin sensitivity. Participants were randomized to 
Metformin/Placebo (n=41 each) groups and age, sex, duration-matched. Assessments were 

performed at baseline, 3 and 9 months. 

Results: 82 participants aged 14.7 ± 3years (40 females) were enrolled, with a mean diabetes 

duration of 5.2 ± 2.3 years. Over 9 months, HbA1c decreased significantly by 0.8 (95% 

confidence interval: -1.2 to -0.3) from 9.8 ± 1.8% to 9.1 ± 1.7% on Metformin but remained 

largely unchanged (difference of 0.2, 95% confidence interval: -0.7 to 0.2) i.e. 9.9 ± 1.6% and 

9.7 ± 2.2% on placebo. HbA1c improvement correlated negatively with baseline IS (EGDR:r= -
0.3;SEARCH:r = -0.24, p<0.05) implying better HbA1c-lowering in those with decreased initial 

IS. CGM-based glycemic variability (standard deviation) reduced by 6.3 mg/dL (95% 

confidence interval: -12.9 to 0.2) from 100.2 ± 19.1 mg/dL to 93.7 ± 19.9 mg/dL in those on 

Metformin (p=0.05) but not placebo (94.0 ± 20.5; 90.0 ± 22.6 mg/dL). Insulin sensitivity: 

CACTIexa & SEARCH scores demonstrated no change with Metformin but significant 

worsening on placebo. Significant increase in LDL-C(42%), total cholesterol(133.6 to 151.1 

mg/dL), triglyceride (60.0 to 88.0 mg/dL) and carotid intima-media thickness was noted on 
placebo but not Metformin. Weight, BMI, fat Z-scores increased significantly on placebo but 

not Metformin. Adverse events (AE) were minor; AE, compliance and safety parameters were 

similar between the two groups. 

Conclusion: Metformin as an adjunct to insulin in Asian Indian adolescents with T1D 

demonstrated beneficial effect on glycemic control, glycemic variability, IS, lipid profile, 
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vascular function, weight and body fat, with a good safety profile when administered for 9 

months. 

 

 

 

 
Ann Pediatr Endocrinol Metab. 2024 Jan 2. 

 doi: 10.6065/apem.2346162.081. Online ahead of print. 

Safety and tolerability of sodium glucose cotransporter-2 inhibitors in children and 

young adults: A systematic review and meta-analysis 

Lakshmi Nagendra  1, Deep Dutta 2, Harish Bg  3, Deepak Khandelwal 4, Tejal Lathia  5, Meha 

Sharma 6 

Abstract 
Purpose: Sodium glucose co-transporter-2 inhibitors (SGLT2i) have been evaluated in 

children with type-2 diabetes (T2DM), Type-1 diabetes (T1DM) and several other non-diabetic 

conditions. Potential tolerability issues have been preventing us from routinely using SGLT2i 

in children with diabetes. No meta-analysis till date has evaluated the safety and tolerability 

of SGLT2i in children. This systematic review and meta-analysis aimed to address this 

knowledge-gap. 

Methods: Databases were searched for randomized controlled trials (RCTs), case-control 
and cohort studies involving children receiving SGLT2i in intervention-arm. Primary outcome 

was occurrence of treatment-emergent adverse events (TAEs). Secondary outcomes were 

evaluation of glycaemic efficacy and occurrence of severe adverse-events (SAEs), 

hypoglycaemia, ketosis, genital or urinary infections and any other adverse-events. 

Results: From initially screened 27 articles, data from 4 RCT (258 children) was analyzed. In 

children with T2DM, occurrence of TAEs [OR 1.77(95%CI:0.93-3.36);P=0.08;I2=0%], SAEs [OR 

0.45(95%CI:0.08-2.54);P=0.37;I2=0%], ketoacidosis [OR 0.33(95%CI:0.01-8.37);P=0.50], urinary 
tract infections [OR 2.34(95%CI:0.44-12.50);P=0.32;I2=0%] and severe hypoglycaemia [OR 

4.47(95%CI:0.21-96.40);P=0.34] were comparable among SGLTi group and placebo. 

Compared to placebo, T2DM children receiving SGLTi had significantly lower HbA1C at 24-26 

weeks [MD -0.79%(95%CI:-1.33--0.26);P=0.004;I2=0%]. In T1DM children, ß-hydroxybutyrate 

levels were significantly higher in SGLTi group compared to placebo [MD 

0.11mmol/L(95%CI:0.05-0.17);P=0.0005;I2=53%]. In T1DM, there was not a single report of 

SAE, ketoacidosis, severe hypoglycaemia among both groups, with time in range 
considerably greater in SGLT2i group (68%±6% vs. 50%±13%;P<0.001). 

Conclusion: This study provides us with reassuring data on safety of use of SGLT2i in 

children and young adults. 

 

 

Thyroid disease 
 
J Pediatr Endocrinol Metab. 2024 Jan 1. 

 doi: 10.1515/jpem-2023-0165. Online ahead of print. 

Effect of daily zinc supplementation for 12 weeks on serum thyroid auto-antibody levels 

in children and adolescents with autoimmune thyroiditis - a randomized controlled trial 
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Ramachandran Ramge Sivakumar 1, Delhikumar Chinnaiah Govindareddy 1, Jayaprakash 

Sahoo 2, Zachariah Bobby 3, Palanivel Chinnakali  4 

Abstract 

Objectives: To assess the effect of daily zinc supplementation for 12 weeks on thyroid auto-

antibodies - thyroid peroxidase antibody (TPOAb) and thyroglobulin antibody (TgAb), and 

oxidative stress in children with autoimmune thyroid disease (AITD) compared to standard 
therapy. 

Methods: This open-labeled, parallel, randomized controlled trial was done in a tertiary care 

teaching institute in south India. Children aged 3-18 years with AITD were randomized to 

receive 25 mg elemental zinc daily for 12 weeks or standard therapy alone. The change in 

thyroid function tests (thyroid stimulating hormone, free T3, free T4), thyroid auto-antibody 

(TPOAb, TgAb) titers, oxidative stress markers (glutathione peroxidase, malondialdehyde, 

superoxide dismutase, and total antioxidant capacity) were compared. 
Results: 40 children, 20 in each arm, were recruited in the study. We observed a female-to-

male ratio of 7:1. Median duration of disease was 2 (0.25, 4.25) years. A total of 37 (92.5 %) 

children were hypothyroid, two hyperthyroid, and one euthyroid at enrolment. A total of 13 

children (32.5 %) had associated co-morbidities, most commonly type 1 diabetes mellitus 

and systemic lupus erythematosus, three (7.5 %) each. We did not find any significant change 

in thyroid function tests, thyroid auto-antibody titers, and oxidative stress markers. 

However, the requirement of levothyroxine dose was significantly increased in the control 
arm, compared to the zinc group (p=0.03). Only four (20 %) children had minor adverse 

effects like nausea, metallic taste, and body ache. 

Conclusions: Zinc supplementation did not have any effect on thyroid auto-antibodies and 

oxidative stress. Zinc-supplemented children did not require escalation in levothyroxine 

dose. 

 

 

Bone health 
 

J Bone Miner Res. 2024 Apr 19;39(3):211-221. 

 doi: 10.1093/jbmr/zjae007. 

Influence of vitamin D supplementation on bone mineral content, bone turnover 

markers, and fracture risk in South African schoolchildren: multicenter double-blind 

randomized placebo-controlled trial (ViDiKids) 
Keren Middelkoop 1 2, Lisa K Micklesfield 3 4, Neil Walker 5, Justine Stewart 1 2, Carmen 

Delport 1, David A Jolliffe 6, Amy E Mendham 3 4, Anna K Coussens 7 8, Averalda van 

Graan 9 10, James Nuttall 11, Jonathan C Y Tang  12 13, William D Fraser 12 13, Cyrus 

Cooper 14 15 16, Nicholas C Harvey 14 15 16, Richard L Hooper 5, Robert J Wilkinson 7 17 18, Linda-Gail 

Bekker 1 2, Adrian R Martineau 6 

Abstract 

Randomized controlled trials (RCTs) to determine the influence of vitamin D on BMC and 
fracture risk in children of Black African ancestry are lacking. We conducted a sub-study (n = 

450) nested within a phase 3 RCT of weekly oral supplementation with 10 000 IU vitamin D3 

vs placebo for 3 yr in HIV-uninfected Cape Town schoolchildren aged 6-11 yr. Outcomes were 

BMC at the whole body less head (WBLH) and LS and serum 25-hydroxyvitamin D3 
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(25(OH)D3), PTH, alkaline phosphatase, C-terminal telopeptide, and PINP. Incidence of 

fractures was a secondary outcome of the main trial (n = 1682). At baseline, mean serum 

25(OH)D3 concentration was 70.0 nmol/L (SD 13.5), and 5.8% of participants had serum 

25(OH)D3 concentrations <50 nmol/L. Among sub-study participants, end-trial serum 

25(OH)D3 concentrations were higher for participants allocated to vitamin D vs placebo 

(adjusted mean difference [aMD] 39.9 nmol/L, 95% CI, 36.1 to 43.6) and serum PTH 
concentrations were lower (aMD -0.55 pmol/L, 95% CI, -0.94 to -0.17). However, no interarm 

differences were seen for WBLH BMC (aMD -8.0 g, 95% CI, -30.7 to 14.7) or LS BMC (aMD -0.3 g, 

95% CI, -1.3 to 0.8) or serum concentrations of bone turnover markers. Fractures were rare 

among participants in the main trial randomized to vitamin D vs placebo (7/755 vs 10/758 

attending at least 1 follow-up; adjusted odds ratio 0.70, 95% CI, 0.27 to 1.85). In conclusion, a 

3-yr course of weekly oral vitamin D supplementation elevated serum 25(OH)D3 

concentrations and suppressed serum PTH concentrations in HIV-uninfected South African 
schoolchildren of Black African ancestry but did not influence BMC or serum concentrations 

of bone turnover markers. Fracture incidence was low, limiting power to detect an effect of 

vitamin D on this outcome. 

 

Epilepsy and acute seizures 
 

Epilepsy 
 

 
 Naunyn Schmiedebergs Arch Pharmacol. 2024 Jul;397(7):5233-5240. 

 doi: 10.1007/s00210-024-02954-7. Epub 2024 Jan 24. 

Safety and efficacy of levetiracetam and carbamazepine monotherapy in the 

management of pediatric focal epilepsy: a randomized clinical trial 

Hadi Montazerlotfelahi  1, Arsh Haj Mohamad Ebrahim Ketabforoush 2, Marzieh 

Tavakol 3, Mahmoudreza Ashrafi  4, Mahdieh Dehghani 5, Keihan Mostafavi 6, Shayan 

Mardi 7, Sanaz Tajfirooz 8 
Abstract 

Due to the limited number of studies in children with focal epilepsy and the importance of 

choosing the most suitable drug to control seizures in children, the administration of the 

most effective medication with the most negligible adverse events is vital. This study aimed 

to evaluate the effectiveness and adverse events of carbamazepine vs. levetiracetam 

monotherapy in children with focal seizures. A monocentric, randomized, controlled, 
double-blind, parallel-group clinical trial was designed. This study was approved by the 

Iranian Registry of Clinical Trials (registration number: IRCT20170216032603N2) on June 19, 

2020, and conducted at the neurology department of Imam Ali Hospital, Karaj, Iran, from 

February 2020 to March 2021. This study assessed 120 patients with recently diagnosed focal 

seizures aged 2 to 14. Patients were randomly divided into two groups, who received 

carbamazepine (CBZ) 15 to 20 mg/kg and levetiracetam (LEV) 20 to 40 mg/kg daily, 

respectively. Patients were evaluated for improvement and complications at weeks 4, 12, 
and 24. Out of 120 patients included in the study, six patients were excluded due to various 

complications of CBZ. The mean number of seizures at the end of the fourth, twelfth, and 
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twenty-fourth weeks were 1.09 ± 0.75, 0.62 ± 0.27, and 0.39 ± 0.12 in the carbamazepine 

group and 1.11 ± 0.63, 0.52 ± 0.21, and 0.37 ± 0.11 in the LEV group, respectively (P > 0.05). 

Similarly, the number of seizure-free patients was 34, 44, and 48 in the CBZ group compared 

to 41, 50, and 54 in the LEV group, respectively (P > 0.05). On the other hand, the frequency of 

somnolence, dermatologic complications, and agitation was considerably higher in the CBZ 

group (P < 0.05). Although both medicines were equally effective in seizure control, CBZ was 
associated with considerably more adverse events and less patient compliance. Physicians 

should be aware of this difference to prevent unwanted consequences. 

 

 

 

Epilepsy Behav. 2023 Dec 31:151:109598. 

 doi: 10.1016/j.yebeh.2023.109598. Online ahead of print. 
Feasibility of mobile phone application "Epilepsy care" for self-management of children 

and adolescents with epilepsy in Phramongkutklao hospital: A randomized controlled 

trial 

Pantira Chinsuwan 1, Wilawan W Wilodjananunt 1, Dittaya Wanvarie 2, Nithipun 

Suksumek 1, Kullasate Sakpichaisakul  3, Thitiwan Simasathien 1, Charcrin 

Nabangchang  1, Piradee Suwanpakdee 4 

Abstract 
Epilepsy is a common neurological disorder in children. Mobile applications have shown 

potential in improving self-management for patients with chronic illnesses. To address 

language barriers, we developed the first Thai version of the "Epilepsy care" mobile 

application for children and adolescents with epilepsy in Thailand. A prospective, 

randomized controlled trial with 220 children and adolescents living with epilepsy who had a 

smartphone and were treated at the pediatric neurology clinic was conducted, with one 

group using the mobile application and the other receiving standard epilepsy guidance. The 
primary outcome assessed epilepsy self-management using the Pediatric Epilepsy Self-

Management Questionnaire (PEMSQ) in the Thai version, which comprised 27 questions. 

These questions aimed to determine knowledge, adherence to medications, beliefs about 

medication efficacy, and barriers to medication adherence. The secondary outcome 

evaluated seizure frequency at baseline, 3, and 6 months after initiation of an application. 

Eighty-five participants who were randomized to a mobile application achieved significantly 

higher PEMSQ scores in the domain of barriers to medication adherence (p < 0.05) at 6 
months follow-up. Other domains of PEMSQ showed no statistically significant difference. 

Baseline median seizure frequencies per month were 7 in the control group and 5.5 in the 

intervention group. At 3 and 6 months, these decreased significantly to 1.5 and 1 for the 

control group and 2.5 and 1 for the intervention group (p < 0.001). In addition, the study 

revealed that 94.9 % of the participants in a mobile application group were highly satisfied 

with using application. These findings suggest that the mobile application "Epilepsy care" 

may serve as an effective adjunctive therapy to enhance self-management and seizure 
control in children and adolescents with epilepsy. 

 

 

 

Indian J Pediatr. 2023 Oct;90(10):969-973. 

 doi: 10.1007/s12098-023-04527-7. Epub 2023 May 26. 
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Modified Atkins Diet vs. Ketogenic Diet in the Management of Children with Epileptic 

Spasms Refractory to First Line Treatment: An Open Labelled, Randomized Controlled 

Trial 

Shobhna Sharma  1, Surekha Dabla  2, Jaya Shankar Kaushik 3 

Abstract 

Objective: To compare the efficacy and tolerability of modified Atkins diet (mAD) and 
ketogenic diet (KD) among children aged 9 mo to 3 y with epileptic spasms refractory to the 

first line treatment. 

Methods: An open labelled, randomized controlled trial with parallel group assignment was 

conducted among children aged 9 mo to 3 y with epileptic spasms refractory to the first line 

treatment. They were randomized to either receive the mAD along with conventional anti-

seizure medications (n = 20) or KD with conventional anti-seizure medications (n = 20). 

Primary outcome measure was proportion of children who achieved "spasm freedom" at 4 
wk and 12 wk. Secondary outcome measures were proportion of children who achieved 

>50% and >90% reduction in spasms at 4 wk and 12 wk, nature and proportion of the adverse 

effects as per parental reports. 

Results: Proportion of children achieving spasm freedom [mAD {4 (20%)} vs. KD {3 (15%)}: OR 

(95% CI) 1.42 (0.27-7.34); P = 0.67], >50% spasm reduction [mAD {3 (15%)} vs. KD {5 (25%)}: OR 

(95% CI) 0.53 (0.11-2.59); P = 0.63] and >90% spasm reduction [mAD {4 (20%)} vs. KD {2 

(10%)}: OR (95% CI) 2.25 (0.36-13.97); P = 0.41] was comparable between the two groups at 12 
wk. The diet was well tolerated in both the groups with vomiting and constipation being the 

most common reported adverse effect. 

Conclusions: mAD is an effective alternative to KD in the management of children with 

epileptic spasms refractory to first line treatment. However, further studies with adequately 

powered sample size and longer follow-up are required. 

 

 
 

Epilepsy Res. 2024 Mar:201:107322. 

 doi: 10.1016/j.eplepsyres.2024.107322. Epub 2024 Feb 15. 

Efficacy of daily versus intermittent low glycemic index therapy diet in children with 

drug-resistant epilepsy: A randomized controlled trial 

Prateek Kumar Panda  1, Biswaroop Chakrabarty 2, Prashant Jauhari  2, Indar Kumar 

Sharawat 3, Anuja Agarwal 2, Vandana Jain 4, Ravindra M Pandey 5, Sheffali Gulati 6 
Abstract 

Introduction: The predominant reason for the discontinuation of low glycemic index 

therapy (LGIT) in children with epilepsy is the dietary restrictions imposed therein. This trial 

intended to compare the efficacy of daily and intermittent LGIT in children with drug-

resistant epilepsy (DRE). 

Methods: This study was performed between February 2018 and January 2019 to compare 

the efficacy of daily and intermittent LGIT in children aged 1-15 years with DRE following 24 
weeks of dietary therapy. Compliance, the difficulty faced by caregivers, adverse effects, 

impact on behaviour, and social quotient in both arms were compared. Children in the 

intermittent LGIT arm received a liberalized diet for two days every week (Saturday and 

Sunday), which also allowed medium glycemic index foods. Carbohydrate calories were 

allowed up to 20% of the total caloric requirement in the liberalized diet, as compared to 

only 10% in standard LGIT. 
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Results: Out of 132 children randomized (66 in each group), 122 completed 24 weeks follow 

up. Mean weekly seizure frequency reduction at 24 weeks in the intermittent LGIT group was 

comparable with that of the daily LGIT group in both intention-to-treat (ITT) and per-

protocol analysis (-50.95%± 22.34% vs -47.16%± 23.41%, p=0.36 in ITT and -53.88%±20.54% 

vs -49.20%±21.87%, p=0.23) in per-protocol analysis for intermittent and daily LGIT group 

respectively). The proportion with ≥50% reduction in seizure frequency was also comparable 
between both groups (p=0.73 and 0.56 in ITT and per protocol analysis respectively). The 

proportion of patients with adverse events and satisfactory compliance rate also had a trend 

towards favoring intermittent LGIT (p=0.06 and 0.51, respectively), while caregiver difficulty 

was lower with intermittent LGIT (p=0.001). 

Conclusions: Intermittent LGIT is comparable to daily LGIT in terms of seizure frequency 

reduction after 24 weeks of dietary therapy. 

 
 

 

 

Childs Nerv Syst. 2023 Nov 27. 

 doi: 10.1007/s00381-023-06216-4. Online ahead of print. 

Is intraoperative electrocorticography (ECoG) for long-term epilepsy-associated tumors 

(LEATs) more useful in children?-A Randomized Controlled Trial 
Sreenath Prabha Rajeev 1, H R Darshan 1, George Chandy Vilanilam 2 3, Mathew 

Abraham 1, Krishnakumar Keshavapisharady 1, Easwer Hariharan Venkat 1, Antony 

Stanley 4, Ramshekhar N Menon 5, Ashalatha Radhakrishnan 5, Ajith Cherian 5, Deepti 

Narasimaiah 6, Bejoy Thomas 7, Chandrasekhar Kesavadas 7, Smita Vimala  8 

Abstract 

Objectives: The utility of intraoperative electrocorticography (ECoG)-guided resective 

surgery for pediatric long-term epilepsy-associated tumors (LEATs) with antiseizure 
medication (ASM) resistant epilepsy is not supported by robust evidence. As epilepsy 

networks and their ramifications are different in children from those in adults, the impact of 

intraoperative ECoG-based tailored resections in predicting prognosis and influencing 

outcomes may also differ. We evaluated this hypothesis by comparing the outcomes of 

resections with and without the use of ECoG in children and adults by a randomized study.  

Methods: From June 2020 to January 2022, 42 patients (17 children and 25 adults) with 

LEATs and antiseizure medication (ASM)-resistant epilepsy were randomly assigned to one of 
the 2 groups (ECoG or no ECoG), prior to surgical resection. The 'no ECoG' arm underwent 

gross total lesion resection (GTR) without ECoG guidance and the ECoG arm underwent GTR 

with ECoG guidance and further additional tailored resections, as necessary. Factors 

evaluated were tumor location, size, lateralization, seizure duration, preoperative 

antiepileptic drug therapy, pre- and postresection ECoG patterns and tumor histology. 

Postoperative Engel score and adverse event rates were compared in the pediatric and adult 

groups of both arms. Eloquent cortex lesions and re-explorations were excluded to avoid 
confounders. 

Results: Forty-two patients were included in the study of which 17 patients were in the 

pediatric cohort (age < 18 years) and 25 in the adult cohort. The mean age in the pediatric 

group was 11.11 years (SD 4.72) and in the adult group was 29.56 years (SD 9.29). The mean 

duration of epilepsy was 9.7 years (SD 4.8) in the pediatric group and 10.96 (SD 8.8) in the 

adult group. The ECoG arm of LEAT resections had 23 patients (9 children and 14 adults) and 
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the non-ECoG arm had 19 patients (8 children and 11 adults). Three children and 3 adults 

from the ECoG group further underwent ECoG-guided tailored resections (average 1.33 

additional tailored resections/per patient.).The histology of the tailored resection specimen 

was unremarkable in 3/6 (50%).Overall, the commonest histology in both groups was 

ganglioglioma and the temporal lobe, the commonest site of the lesion. 88.23% of pediatric 

cases (n = 15/17) had an excellent outcome (Engel Ia) following resection, compared to 84% 
of adult cases (n = 21/25) at a mean duration of follow-up of 25.76 months in children and 

26.72 months in adults (p = 0.405).There was no significant difference in seizure outcomes 

between the ECoG and no ECoG groups both in children and adults, respectively (p > 0.05). 

Additional tailored resection did not offer any seizure outcome benefit when compared to 

the non-tailored resections. 

Conclusions: The use of intraoperative electrocorticography in LEATs did not contribute to 

postoperative seizure outcome benefit in children and adults. No additional advantage or 
utility was offered by ECoG in children when compared to its use in adults. ECoG-guided 

additional tailored resections did not offer any additional seizure outcome benefit both in 

children and adults. 

 

 

Acute seizures and status epilepticus  

 
Seizure. 2024 Apr 18:118:110-116. 

 doi: 10.1016/j.seizure.2024.04.015. Online ahead of print. 

Efficacy and safety of phenytoin and levetiracetam for acute symptomatic seizures in 

children with acute encephalitis syndrome: an open label, randomised controlled trial 

Indar Kumar Sharawat DM 1, Vignesh Kaniyappan Murugan MD 1, Sanjot Bhardwaj 

MD 1, Apurva Tomar DM 1, Lokesh Tiwari MD 2, Puneet Dhamija DM 3, Prateek Kumar Panda 

DM 4 
Abstract 

Introduction: Seizures represent a significant comorbidity in children with acute 

encephalitis syndrome (AES). Despite this, there is a notable absence of randomized 

controlled trials (RCTs) directly comparing antiseizure medications (ASMs) in children with 

AES. 

Materials and methods: This RCT aimed to assess the efficacy and safety of phenytoin and 

levetiracetam in controlling seizures among children with AES. Both ASMs were administered 
with a loading followed by maintenance dose. After a 12-week period, children exhibiting a 

normal electroencephalogram and no seizure recurrence underwent tapering and 

discontinuation of ASM. Clinical follow-up occurred daily for the first week, and subsequently 

at 4, 12, and 24 weeks, evaluating seizure recurrence, incidence of status epilepticus, 

cognition, behavior, functional status, ASM acquisition cost, and adverse effects.  

Results: A total of 100 children (50 in each group) were enrolled. Within the first week, 5 and 

3 children in the phenytoin and levetiracetam groups expired. Up to 1 week or death 
(whichever occurred earliest), 46 (92 %) and 44 (88 %) children remained seizure-free. 

Intention-to-treat analysis for both best and worst-case scenarios showed insignificant 

differences (p=0.52 and 1.0). No children experienced seizure recurrence after 1 week in 

either group. The number of patients with breakthrough status epilepticus, need for 

mechanical ventilation, duration of hospital stay, presence of epileptiform abnormalities in 

repeat electroencephalogram at 12 weeks, functional outcomes at 1, 12, and 24 weeks, as 
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well as cognition and behavioral profiles at 24 weeks, were comparable in both groups 

(p>0.05 for all). However, the incidence of treatment-emergent adverse events (TEAEs) 

causally related to study medications was significantly higher in the phenytoin group 

(p=0.04). 

Conclusion: Levetiracetam and phenytoin are comparable in efficacy in terms of achieving 

clinical seizure control in children with acute encephalitis syndrome, although levetiracetam 
group demonstrated fewer adverse effects. 

 

 

 

Epilepsy Res. 2024 May:202:107360. 

 doi: 10.1016/j.eplepsyres.2024.107360. Epub 2024 Apr 12. 

Early versus late switch over of antiseizure medications from intravenous to the oral 
route in children with seizures: Single-blinded, randomized controlled trial (ELAIO trial) 

Prateek Kumar Panda  1, Sanjot Bhardwaj 1, Vignesh Kaniyappan Murugan 1, Aman 

Elwadhi 1, Puneet Dhamija  2, Lokesh Tiwari 3, Indar Kumar Sharawat 4 

Abstract 

Introduction: Early switch-over of anti-seizure medications (ASMs) from intravenous to oral 

route may reduce the duration of hospitalization, drug acquisition costs, and behavioral 

upset in hospitalized children with seizures. 
Objective: The primary objective was to compare short-term seizure recurrence within 1 

week in hospitalized children aged 1 month to 18 years with new-onset/breakthrough 

seizures after an early versus late switch-over from intravenous to the oral route of ASMs. 

Secondary objectives were to compare the incidence of status epilepticus, duration of 

hospital stay, drug acquisition costs, and caregiver-reported satisfaction scores in both 

groups. 

Methods: In this single-blind randomized controlled trial, patients with seizures were 
categorized based on the number of ASMs required and the history of status epilepticus. 

Patients in each category were randomized in a 1:1 ratio into either early or late switch-over 

(ES or LS) groups. In the ES groups, ASMs were tapered one-by-one between 0 and 24 hours 

of seizure freedom, while in the LS groups, they were tapered one-by-one between 24 and 48 

hours of seizure freedom. 

Results: A total of 112 children were enrolled in the study, with 56 in each arm. Seizure 

recurrence at 1 week and 12 weeks was comparable in ES and LS groups (3/55 vs. 1/54 at 1 
week, p=0.61; 7/49 vs. 6/49 at 12 weeks, p=0.98). Drug acquisition costs were significantly 

lower in the ES group (393±274 vs. 658±568 INR, p=0.002). Thrombophlebitis and dysphoria 

were significantly more common in the LS group (p=0.008 and 0.03, respectively).  

Conclusion: The early switch-over of ASMs from intravenous to oral route is safe without any 

significant increased risk of short-term seizure recurrence and also associated with a 

reduction in the incidence of thrombophlebitis and ASM acquisition costs.  

 
 

Economics, equity and poverty alleviation 
 

Arch Dis Child. 2024 Apr 24:archdischild-2022-325222. 
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 doi: 10.1136/archdischild-2022-325222. Online ahead of print. 

Cost of childhood severe pneumonia management in selected public inpatient care 

facilities in Bangladesh: a provider perspective 

Marufa Sultana  1, Jennifer J Watts 2, Nur H Alam 3, A S G Faruque 3, George J Fuchs 4, Niklaus 

Gyr 5, Nausad Ali 3, Md Jobayer Chisti 3, Tahmeed Ahmed 3, Julie Abimanyi-Ochom 2, Lisa Gold 2 

Abstract 
Objective: To estimate inpatient care costs of childhood severe pneumonia and its urban-

rural cost variation, and to predict cost drivers. 

Design: The study was nested within a cluster randomised trial of childhood severe 

pneumonia management. Cost per episode of severe pneumonia was estimated from a 

healthcare provider perspective for children who received care from public inpatient 

facilities. A bottom-up micro-costing approach was applied and data collected using 

structured questionnaire and review of the patient record. Multivariate regression analysis 
determined cost predictors and sensitivity analysis explored robustness of cost parameters.  

Setting: Eight public inpatient care facilities from two districts of Bangladesh covering urban 

and rural areas. 

Patients: Children aged 2-59 months with WHO-classified severe pneumonia. 

Results: Data on 1252 enrolled children were analysed; 795 (64%) were male, 787 (63%) were 

infants and 59% from urban areas. Average length of stay (LoS) was 4.8 days (SD ±2.5) and 

mean cost per patient was US$48 (95% CI: US$46, US$49). Mean cost per patient was 
significantly greater for urban tertiary-level facilities compared with rural primary-secondary 

facilities (mean difference US$43; 95% CI: US$40, US$45). No cost variation was found 

relative to age, sex, malnutrition or hypoxaemia. Type of facility was the most important cost 

predictor. LoS and personnel costs were the most sensitive cost parameters. 

Conclusion: Healthcare provider cost of childhood severe pneumonia was substantial for 

urban located public health facilities that provided tertiary-level care. Thus, treatment 

availability at a lower-level facility at a rural location may help to reduce overall treatment 
costs. 

 

 

Environmental health 
 

Water, Sanitation and Hygiene 
 

Am J Trop Med Hyg. 2023 Jul 24;109(3):676-685. 
 doi: 10.4269/ajtmh.21-0555. Print 2023 Sep 6. 

Assessing the Impact of a Handwashing Knowledge and Practices Program among Poor 

Households in Rural Bangladesh: A Cluster-Randomized Pre-Post Study 

Towfida Jahan Siddiqua  1, Nuzhat Choudhury 1, Md Ahshanul Haque 1, Fahmida Dil 

Farzana  1, Mohammad Ali 1, Farina Naz 1, S M Tanvir Ahmed 2, Sheikh Shahed Rahman 2, A S G 

Faruque 1, Tahmeed Ahmed 1 

Abstract 
Improvement in hand hygiene has been strongly associated with positive outcomes in 

maternal and child health. Although Bangladesh has a high level of awareness of key hygiene 
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messages, the practice of handwashing, the most effective hygiene behavior, is low. 

Suchana, a multisectoral nutrition program, aims to increase knowledge and practices 

around various water, sanitation, and hygiene settings in Sylhet region, the northeast of rural 

Bangladesh. This study aimed to investigate the changes in indicators related to 

handwashing knowledge and practices among Suchana beneficiaries in final compared with 

baseline evaluations. Data were derived from the baseline and final cross-sectional 
evaluation survey. The following handwashing knowledge and practices were considered: 

handwashing before preparing food, before eating food and feeding children, before serving 

food, after defecation, and after touching animals. The descriptive findings indicate that 

Suchana intervention improved handwashing knowledge and practices in the intervention 

area compared with the control. The odds of having knowledge of hand washing before 

preparing food (adjusted odds ratio [aOR]: 1.60; 95% CI: 1.30-1.98), before eating food and 

feeding children (aOR: 1.68; 95% CI: 1.25-2.25), before serving food (aOR: 1.35; 95% CI: 1.04-
1.76), after defecation (aOR: 1.74; 95% CI: 1.25-2.41), and after touching animals (aOR: 1.67; 

95% CI: 1.29-2.16) were higher in intervention area than the control area. Similarly, the 

impact on maternal handwashing practices at final evaluation indicated successful effects of 

the intervention. These results suggest scaling-up of similar interventions for larger 

populations living in vulnerable areas of rural Bangladesh. 

 

 
J Epidemiol Glob Health. 2024 Mar 20. 

 doi: 10.1007/s44197-024-00210-y. Online ahead of print. 

Improved Child Feces Management Mediates Reductions in Childhood Diarrhea from an 

On-Site Sanitation Intervention: Causal Mediation Analysis of a Cluster-Randomized 

Trial in Rural Bangladesh 

Jesse D Contreras 1, Mahfuza Islam 2, Andrew Mertens 3, Amy J Pickering  4 5, Benjamin F 

Arnold 6, Jade Benjamin-Chung 5 7, Alan E Hubbard 3, Mahbubur Rahman 8, Leanne 
Unicomb 8, Stephen P Luby 9, John M Colford Jr 3, Ayse Ercumen 10 11 

Abstract 

Background: The WASH benefits Bangladesh trial multi-component sanitation intervention 

reduced diarrheal disease among children < 5 years. Intervention components included 

latrine upgrades, child feces management tools, and behavioral promotion. It remains 

unclear which components most impacted diarrhea. 

Methods: We conducted mediation analysis within a subset of households (n = 720) from the 
sanitation and control arms. Potential mediators were categorized into indicators of latrine 

quality, latrine use practices, and feces management practices. We estimated average causal 

mediation effects (ACME) as prevalence differences (PD), defined as the intervention's effect 

on diarrhea through its effect on the mediator. 

Results: The intervention improved all indicators compared to controls. We found significant 

mediation through multiple latrine use and feces management practice indicators. The 

strongest mediators during monsoon seasons were reduced open defecation among 
children aged < 3 and 3-8 years, and increased disposal of child feces into latrines. The 

strongest mediators during dry seasons were access to a flush/pour-flush latrine, reduced 

open defecation among children aged 3-8 years, and increased disposal of child feces into 

latrines. Individual mediation effects were small (PD = 0.5-2 percentage points) compared to 

the overall intervention effect but collectively describe significant mediation pathways.  
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Discussion: The effect of the WASH Benefits Bangladesh sanitation intervention on diarrheal 

disease was mediated through improved child feces management and reduced child open 

defecation. Although the intervention significantly improved latrine quality, relatively high 

latrine quality at baseline may have limited benefits from additional improvements. 

Targeting safe child feces management may increase the health benefits of rural sanitation 

interventions. 
 

 

Nat Commun. 2024 Feb 20;15(1):1556. 

 doi: 10.1038/s41467-024-45624-1. 

WASH interventions and child diarrhea at the interface of climate and socioeconomic 

position in Bangladesh 

Pearl Anne Ante-Testard 1, Francois Rerolle 2 3, Anna T Nguyen 4, Sania Ashraf 5, Sarker Masud 
Parvez 5 6, Abu Mohammed Naser 7, Tarik Benmarhnia  3, Mahbubur Rahman 5, Stephen P 

Luby 8, Jade Benjamin-Chung 4 9, Benjamin F Arnold 2 

Abstract 

Many diarrhea-causing pathogens are climate-sensitive, and populations with the lowest 

socioeconomic position (SEP) are often most vulnerable to climate-related transmission. 

Household Water, Sanitation, and Handwashing (WASH) interventions constitute one 

potential effective strategy to reduce child diarrhea, especially among low-income 
households. Capitalizing on a cluster randomized trial population (360 clusters, 4941 

children with 8440 measurements) in rural Bangladesh, one of the world's most climate-

sensitive regions, we show that improved WASH substantially reduces diarrhea risk with 

largest benefits among children with lowest SEP and during the monsoon season. We 

extrapolated trial results to rural Bangladesh regions using high-resolution geospatial layers 

to identify areas most likely to benefit. Scaling up a similar intervention could prevent an 

estimated 734 (95% CI 385, 1085) cases per 1000 children per month during the seasonal 
monsoon, with marked regional heterogeneities. Here, we show how to extend large-scale 

trials to inform WASH strategies among climate-sensitive and low-income populations. 

 

 

 

Environ Health Perspect. 2024 Apr;132(4):47006. 

 doi: 10.1289/EHP13807. Epub 2024 Apr 11. 
Influence of Temperature and Precipitation on the Effectiveness of Water, Sanitation, 

and Handwashing Interventions against Childhood Diarrheal Disease in Rural 

Bangladesh: A Reanalysis of the WASH Benefits Bangladesh Trial 

Anna T Nguyen 1, Jessica A Grembi 2, Marie Riviere 1, Gabriella Barratt Heitmann 1, William D 

Hutson 3, Tejas S Athni 1 4, Arusha Patil 1, Ayse Ercumen 5, Audrie Lin 6, Yoshika Crider 7, Andrew 

Mertens 8, Leanne Unicomb 9, Mahbubur Rahman 9, Stephen P Luby 2, Benjamin F 

Arnold 10, Jade Benjamin-Chung 1 11 
Abstract 

Background: Diarrheal disease is a leading cause of childhood morbidity and mortality 

globally. Household water, sanitation, and handwashing (WASH) interventions can reduce 

exposure to diarrhea-causing pathogens, but meteorological factors may impact their 

effectiveness. Information about effect heterogeneity under different weather conditions is 

critical to refining these targeted interventions. 
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Objectives: We aimed to determine whether temperature and precipitation modified the 

effect of low-cost, point-of-use WASH interventions on child diarrhea. 

Methods: We analyzed data from a trial in rural Bangladesh that compared child diarrhea 

prevalence between clusters (N=720𝑁=720) that were randomized to different WASH 

interventions between 2012 and 2016 (NCT01590095). We matched temperature and 

precipitation measurements to diarrhea outcomes (N=12,440𝑁=12,440 measurements, 6,921 
children) by geographic coordinates and date. We estimated prevalence ratios (PRs) using 

generative additive models and targeted maximum likelihood estimation to assess the 

effectiveness of each WASH intervention under different weather conditions. 

Results: Generally, WASH interventions most effectively prevented diarrhea during monsoon 

season, particularly following weeks with heavy rain or high temperatures. The PR for 

diarrhea in the WASH interventions group compared with the control group was 0.49 (95% CI: 

0.35, 0.68) after 1 d of heavy rainfall, with a less-protective effect [PR=0.87PR=0.87 (95% CI: 
0.60, 1.25)] when there were no days with heavy rainfall. Similarly, the PR for diarrhea in the 

WASH intervention group compared with the control group was 0.60 (95% CI: 0.48, 0.75) 

following above-median temperatures vs. 0.91 (95% CI: 0.61, 1.35) following below-median 

temperatures. The influence of precipitation and temperature varied by intervention type; 

for precipitation, the largest differences in effectiveness were for the sanitation and 

combined WASH interventions. 

Discussion: WASH intervention effectiveness was strongly influenced by precipitation and 
temperature, and nearly all protective effects were observed during the rainy season. Future 

implementation of these interventions should consider local environmental conditions to 

maximize effectiveness, including targeted efforts to maintain latrines and promote 

community adoption ahead of monsoon seasons.  

 

 

 
Matern Child Nutr. 2023 Oct;19(4):e13528. 

 doi: 10.1111/mcn.13528. Epub 2023 May 27. 

Effects of an integrated poultry value chain, nutrition, gender and WASH intervention 

(SELEVER) on hygiene and child morbidity and anthropometry in Burkina Faso: A 

secondary outcome analysis of a cluster randomised trial 

Aulo Gelli 1, Anissa Collishaw 2, Josue Awonon 1, Elodie Becquey 1, Ampa Diatta  1, Loty 

Diop 1, Rasmane Ganaba  3, Derek Headey 1, Alain Hien 3, Francis Ngure 4, Abdoulaye 
Pedehombga  3, Marco Santacroce 1, Laeticia C Toe 5 6, Hans Verhoef 7 8, Harold 

Alderman 1, Marie T Ruel 1 

Abstract 

Nutrition-sensitive agriculture programmes have the potential to improve child nutrition 

outcomes, but livestock intensification may pose risks related to water, sanitation and 

hygiene (WASH) conditions. We assessed the impact of SELEVER, a nutrition- and gender-

sensitive poultry intervention, with and without added WASH focus, on hygiene practices, 
morbidity and anthropometric indices of nutrition in children aged 2-4 years in Burkina Faso. 

A 3-year cluster randomised controlled trial was implemented in 120 villages in 60 

communes (districts) supported by the SELEVER project. Communes were randomly 

assigned using restricted randomisation to one of three groups: (1) SELEVER intervention (n = 

446 households); (2) SELEVER plus WASH intervention (n = 432 households); and (3) control 

without intervention (n = 899 households). The study population included women aged 15-
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49 years with an index child aged 2-4 years. We assessed the effects 1.5-years (WASH 

substudy) and 3-years (endline) post-intervention on child morbidity and child 

anthropometry secondary trial outcomes using mixed effects regression models. 

Participation in intervention activities was low in the SELEVER groups, ranging from 25% at 

1.5 years and 10% at endline. At endline, households in the SELEVER groups had higher 

caregiver knowledge of WASH-livestock risks (∆ = 0.10, 95% confidence interval [CI] [0.04-
0.16]) and were more likely to keep children separated from poultry (∆ = 0.09, 95% CI [0.03-

0.15]) than in the control group. No differences were found for other hygiene practices, child 

morbidity symptoms or anthropometry indicators. Integrating livestock WASH interventions 

alongside poultry and nutrition interventions can increase knowledge of livestock-related 

risks and improve livestock-hygiene-related practices, yet may not be sufficient to improve 

the morbidity and nutritional status of young children. 

 
 

Nat Commun. 2024 Apr 26;15(1):3572. 

 doi: 10.1038/s41467-024-47896-z. 

A cluster-randomized trial of water, sanitation, handwashing and nutritional 

interventions on stress and epigenetic programming 

Audrie Lin 1, Andrew N Mertens 2, Md Ziaur Rahman 3, Sophia T Tan 4, Dora Il'yasova  5, Ivan 

Spasojevic 5 6, Shahjahan Ali 3, Christine P Stewart 7, Lia C H Fernald 2, Lisa Kim 2, Liying 
Yan 8, Ann Meyer 8, Md Rabiul Karim 3, Sunny Shahriar 3, Gabrielle Shuman 2, Benjamin F 

Arnold 9, Alan E Hubbard 2, Syeda L Famida  3, Salma Akther 3, Md Saheen Hossen 3, Palash 

Mutsuddi 3, Abul K Shoab 3, Idan Shalev 10, Mahbubur Rahman 3, Leanne 

Unicomb 3, Christopher D Heaney 11, Patricia Kariger 2, John M Colford Jr 2, Stephen P 

Luby # 4, Douglas A Granger # 12 13 

Abstract 

A regulated stress response is essential for healthy child growth and development 
trajectories. We conducted a cluster-randomized trial in rural Bangladesh (funded by the Bill 

& Melinda Gates Foundation, ClinicalTrials.gov NCT01590095) to assess the effects of an 

integrated nutritional, water, sanitation, and handwashing intervention on child health. We 

previously reported on the primary outcomes of the trial, linear growth and caregiver-

reported diarrhea. Here, we assessed additional prespecified outcomes: physiological stress 

response, oxidative stress, and DNA methylation (N = 759, ages 1-2 years). Eight neighboring 

pregnant women were grouped into a study cluster. Eight geographically adjacent clusters 
were block-randomized into the control or the combined nutrition, water, sanitation, and 

handwashing (N + WSH) intervention group (receiving nutritional counseling and lipid-based 

nutrient supplements, chlorinated drinking water, upgraded sanitation, and handwashing 

with soap). Participants and data collectors were not masked, but analyses were masked. 

There were 358 children (68 clusters) in the control group and 401 children (63 clusters) in 

the intervention group. We measured four F2-isoprostanes isomers (iPF(2α)-III; 2,3-dinor-

iPF(2α)-III; iPF(2α)-VI; 8,12-iso-iPF(2α)-VI), salivary alpha-amylase and cortisol, and 
methylation of the glucocorticoid receptor (NR3C1) exon 1F promoter including the NGFI-A 

binding site. Compared with control, the N + WSH group had lower concentrations of F2-

isoprostanes isomers (differences ranging from -0.16 to -0.19 log ng/mg of creatinine, P < 

0.01), elevated post-stressor cortisol (0.24 log µg/dl; P < 0.01), higher cortisol residualized 

gain scores (0.06 µg/dl; P = 0.023), and decreased methylation of the NGFI-A binding site (-
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0.04; P = 0.037). The N + WSH intervention enhanced adaptive responses of the physiological 

stress system in early childhood. 

  

 

 

Food Nutr Bull. 2023 Dec;44(2_suppl):S119-S123. 
 doi: 10.1177/03795721231195427. 

The Livestock for Health Study: A Field Trial on Livestock Interventions to Prevent 

Acute Malnutrition Among Women and Children in Pastoralist Communities in Northern 

Kenya 

Samuel M Thumbi 1 2 3 4, Josphat Muema  1 2 3 5, Nyamai Mutono 1 2 3 5, Joseph Njuguna  6, Christine 

Jost 7, Erin Boyd 8, Daniel Tewoldeberhan 9, Immaculate Mutua  10, George 

Gacharamu 9, Francis Wambua  9, Rob Allport 11, Emmanuella Olesambu 12, Abdal Monium 
Osman 12, Darana Souza  12, Irene Kimani 8, Julius Oyugi 3 5, Zipporah Bukania  2 3, Harriet 

Oboge 2 3 5, Guy H Palmer 1 5, Jonathan Yoder 3 13 

Abstract 

Background: Livestock-dependent communities in Africa's drylands disproportionately 

experience acute malnutrition, especially during drought seasons. We detail the design and 

implementation of the Livestock for Health (L4H) study aimed at determining the effect of 

providing livestock feed and nutritional counselling to prevent seasonal spikes of acute 
malnutrition. 

Methods: The L4H study employed a 3-arm cluster randomized controlled trial to compare 

households in pastoralist settings in northern Kenya receiving livestock feeds during critical 

dry periods, with or without nutritional counseling, with control households. Over 4 dry 

seasons, 2019 to 2021, the study collected data on household milk production, consumption 

patterns, mothers'/children's nutritional status, household socioeconomic status, herd 

dynamics, and human and animal health status every 6 weeks. 
Results: L4H recruited 1734 households, with 639, 585, and 510 households assigned to 

intervention arms 1 and 2 and control arm 3, respectively. From these households, 1734 

women and 1748 children younger than 3 years were recruited. In total, 19 419 household 

visits were completed, obtaining anthropometric measures 9 times on average for each child 

and mother. Eighty-one households (5%) were lost from the study due to the mother's death, 

child's death, migration, and withdrawal for other reasons. 

Discussion: L4H's success in a challenging environment was possible due to strong 
community engagement, formative studies to inform trial design, collaboration with local 

authorities, and effective interdisciplinary collaboration. Subsequent manuscripts will report 

the study findings. 
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Background: There is a lack of randomised controlled trials (RCTs) investigating the role of 

hand hygiene in preventing and containing acute respiratory infections (ARIs) in mass 

gatherings. In this pilot RCT, we assessed the feasibility of establishing a large-scale trial to 

explore the relationship between practising hand hygiene and rates of ARI in Umrah 

pilgrimage amidst the COVID-19 pandemic. 

Methods: A parallel RCT was conducted in hotels in Makkah, Saudi Arabia, between April and 
July 2021. Domestic adult pilgrims who consented to participate were randomised 1:1 to the 

intervention group who received alcohol-based hand rub (ABHR) and instructions, or to the 

control group who did not receive ABHR or instructions but were free to use their own 

supplies. Pilgrims in both groups were then followed up for seven days for ARI symptoms. 

The primary outcome was the difference in the proportions of syndromic ARIs among 

pilgrims between the randomised groups. 

Results: A total of 507 (control: intervention = 267: 240) participants aged between 18 and 75 
(median 34) years were randomised; 61 participants were lost to follow-up or withdrew 

leaving 446 participants (control: intervention = 237:209) for the primary outcome analysis; 

of whom 10 (2.2 %) had developed at least one respiratory symptom, three (0.7 %) had 

'possible ILI' and two (0.4 %) had 'possible COVID-19'. The analysis of the primary outcome 

found no evidence of difference in the proportions of ARIs between the randomised groups 

(odds ratio 1.1 [0.3-4.0] for intervention relative to control). 

Conclusion: This pilot trial suggests that conducting a future definitive RCT to assess the role 
of hand hygiene in the prevention of ARIs is feasible in Umrah setting amidst such a 

pandemic; however, outcomes from this trial are inconclusive, and such a study would need 

to be very large given the low rates of outcomes observed here. 

 

 

Pollutants 
 
Environ Res. 2023 Jul 1;228:115784. 

 doi: 10.1016/j.envres.2023.115784. Epub 2023 Apr 1. 

Predictors of serum- per- and polyfluoroalkyl substance (PFAS) concentrations among 

infants in Guinea-Bissau, West Africa 

Marzanna Marianna Sørensen 1, Ane Bærent Fisker 2, Christine Dalgård 1, Kristoffer Jarlov 

Jensen 3, Flemming Nielsen 1, Christine Stabell Benn 4, Philippe Grandjean 5, Amalie 

Timmermann 6 
Abstract 

Background: Knowledge about PFAS exposure in Africa is limited. We have previously 

detected six types of PFAS in the serum of infants from Guinea-Bissau, West Africa. The aim of 

this study was to identify predictors of the infant serum-PFAS concentrations. 

Methods: This cross-sectional study was based on a subset of data from a randomized 

controlled trial of early measles vaccination performed in 2012-2015 in three rural regions of 

Guinea-Bissau. Blood samples were obtained from 237 children aged 4-to-7 months, and six 
types of PFAS were quantified in serum. Location of residence was recorded, and information 

about predictors related to socioeconomic status as well as maternal and child 

characteristics were obtained through structured interviews with the mothers through 

routine surveillance. Associations between potential predictors and infant serum-PFAS 
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concentrations were examined in linear regression models while adjusting for potential 

confounding and mediating factors as identified in a directed acyclic graph.  

Results: Infants from the Cacheu region had the lowest concentrations of perfluorooctanoic 

acid (PFOA), while infants from the Oio region had the lowest concentrations of all other 

PFAS. Compared to infants from Oio, infant serum-perfluorooctane sulfonic acid (PFOS) 

concentrations were 94.1% (95% CI: 52.4, 147.1%) and 81.9% (95% CI: 45.7, 127.1%) higher in 
Cacheu and Biombo, respectively. Higher maternal age and lower parity were associated 

with slightly higher child-serum perfluorohexane sulfonic acid (PFHxS) concentrations, while 

infants with higher socioeconomic status and infants breastfed without supplementary solid 

foods at inclusion had higher average concentrations of most PFAS, although the confidence 

intervals were wide and overlapped zero. 

Discussion: Location of residence was the most important determinant of serum-PFAS 

concentrations among Guinea-Bissau infants, indicating a potential role of diet as affected 
by the global spread of PFAS, but future studies should explore reasons for the regional 

differences in PFAS exposure. 

 

 

Editor’s Note: 

The Environmental Protection Authority in the US says this about PFAS 

https://www.epa.gov/pfas/pfas-explained 

• PFAS are widely used, long lasting chemicals, components of which break down very 

slowly over time. 

• Because of their widespread use and their persistence in the environment, many PFAS 

are found in the blood of people and animals all over the world and are present at low 

levels in a variety of food products and in the environment.  

• PFAS are found in water, air, fish, and soil at locations across the nation and the globe.  

• Scientific studies have shown that exposure to some PFAS in the environment may be 

linked to harmful health effects in humans and animals.  

• There are thousands of PFAS chemicals, and they are found in many different consumer, 

commercial, and industrial products. This makes it challenging to study and assess the 

potential human health and environmental risks.  

 

Indoor air pollution 
(see also Pneumonia prevention) 

 

 

Int J Environ Res Public Health. 2024 Apr 17;21(4):490. 

 doi: 10.3390/ijerph21040490. 

Multicomponent Behavioural Intervention during Pregnancy to Reduce Home Exposure 
to Second-Hand Smoke: A Pilot Randomised Controlled Trial in Bangladesh and India 

Veena A Satyanarayana  1, Cath Jackson 2, Kamran Siddiqi 3, Mukesh Dherani 4, Steve 

Parrott 3, Jinshuo Li 3, Rumana Huque 5, Prabha S Chandra  1, Atif Rahman 6 
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Background: Pregnant women exposed to second-hand smoke (SHS) are at increased risk of 

poor birth outcomes. We piloted multicomponent behavioural intervention and trial 

methods in Bangalore, India, and Comilla, Bangladesh. 

Methods: A pilot individual randomised controlled trial with economic and process 

evaluation components was conducted. Non-tobacco-using pregnant women exposed to 

SHS were recruited from clinics and randomly allocated to intervention or control 
(educational leaflet) arms. The process evaluation captured feedback on the trial methods 

and intervention components. The economic component piloted a service use 

questionnaire. The primary outcome was saliva cotinine 3 months post-intervention. 

Results: Most pregnant women and many husbands engaged with the intervention and 

rated the components highly, although the cotinine report elicited some anxiety. Forty-eight 

(Comilla) and fifty-four (Bangalore) women were recruited. The retention at 3 months was 

100% (Comilla) and 78% (Bangalore). Primary outcome data were available for 98% (Comilla) 
and 77% (Bangalore). 

Conclusions: The multicomponent behavioural intervention was feasible to deliver and was 

acceptable to the interventionists, pregnant women, and husbands. With the intervention, it 

was possible to recruit, randomise, and retain pregnant women in Bangladesh and India. The 

cotinine data will inform sample size calculations for a future definitive trial.  
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Cooking with liquefied petroleum gas or biomass and fetal growth outcomes: a multi-

country randomised controlled trial 

William Checkley 1, Lisa M Thompson 2, Shakir Hossen 3, Laura Nicolaou 3, Kendra N 

Williams 3, Stella M Hartinger 4, Marilu Chiang  5, Kalpana Balakrishnan 6, Sarada S 
Garg 6, Gurusamy Thangavel 6, Vigneswari Aravindalochanan 6, Ghislaine Rosa  7, Alexie 

Mukeshimana  8, Florien Ndagijimana  8, John P McCracken 9, Anaité Diaz-Artiga 10, Sheela S 

Sinharoy 11, Lance Waller 12, Jiantong Wang  12, Shirin Jabbarzadeh 12, Yunyun Chen 12, Kyle 

Steenland 13, Miles A Kirby 14, Usha Ramakrishnan 11, Michael Johnson 15, Ajay Pillarisetti  16, Eric 

D McCollum 17, Rachel Craik 18, Eric O Ohuma  19, Victor G Dávila-Román 20, Lisa de Las 

Fuentes 20, Suzanne M Simkovich 21, Jennifer L Peel 22, Thomas F Clasen 13, Aris T 

Papageorghiou 23; Household Air Pollution Intervention Network (HAPIN) Investigators 
Abstract 

Background: Household air pollution might lead to fetal growth restriction during 

pregnancy. We aimed to investigate whether a liquefied petroleum gas (LPG) intervention to 

reduce personal exposures to household air pollution during pregnancy would alter fetal 

growth. 

Methods: The Household Air Pollution Intervention Network (HAPIN) trial was an open-label 

randomised controlled trial conducted in ten resource-limited settings across Guatemala, 
India, Peru, and Rwanda. Pregnant women aged 18-34 years (9-19 weeks of gestation) were 

randomly assigned in a 1:1 ratio to receive an LPG stove, continuous fuel delivery, and 

behavioural messaging or to continue usual cooking with biomass for 18 months. We 

conducted ultrasound assessments at baseline, 24-28 weeks of gestation (the first pregnancy 

visit), and 32-36 weeks of gestation (the second pregnancy visit), to measure fetal size; we 

monitored 24 h personal exposures to household air pollutants during these visits; and we 
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weighed children at birth. We conducted intention-to-treat analyses to estimate differences 

in fetal size between the intervention and control group, and exposure-response analyses to 

identify associations between household air pollutants and fetal size. This trial is registered 

with ClinicalTrials.gov (NCT02944682). 

Findings: Between May 7, 2018, and Feb 29, 2020, we randomly assigned 3200 pregnant 

women (1593 to the intervention group and 1607 to the control group). The mean gestational 
age was 14·5 (SD 3·0) weeks and mean maternal age was 25·6 (4·5) years. We obtained 

ultrasound assessments in 3147 (98·3%) women at baseline, 3052 (95·4%) women at the first 

pregnancy visit, and 2962 (92·6%) at the second pregnancy visit, through to Aug 25, 2020. 

Intervention adherence was high (the median proportion of days with biomass stove use was 

0·0%, IQR 0·0-1·6) and pregnant women in the intervention group had lower mean exposures 

to particulate matter with a diameter less than 2·5 μm (PM2·5; 35·0 [SD 37·2] μg/m3vs 103·3 

[97·9] μg/m3) than did women in the control group. We did not find differences in averaged 
post-randomisation Z scores for head circumference (0·30 vs 0·39; p=0·04), abdominal 

circumference (0·38 vs 0·39; p=0·99), femur length (0·44 vs 0·45; p=0·73), and estimated fetal 

weight or birthweight (-0·13 vs -0·12; p=0·70) between the intervention and control groups. 

Personal exposures to household air pollutants were not associated with fetal size.  

Interpretation: Although an LPG cooking intervention successfully reduced personal 

exposure to air pollution during pregnancy, it did not affect fetal size. Our findings do not 

support the use of unvented liquefied petroleum gas stoves as a strategy to increase fetal 
growth in settings were biomass fuels are used predominantly for cooking. 

 

 

Environ Res. 2023 Aug 15;231(Pt 1):115991. 

 doi: 10.1016/j.envres.2023.115991. Epub 2023 Apr 29. 

Who benefits most from a prenatal HEPA filter air cleaner intervention on childhood 

cognitive development? The UGAAR randomized controlled trial 
Battsetseg Ulziikhuu 1, Enkhjargal Gombojav 2, Chimeglkham Banzrai  2, Sarangerel 

Batsukh 2, Enkhtuul Enkhtuya  2, Buyantushig Boldbaatar 2, David C Bellinger 3, Bruce P 

Lanphear 4, Lawrence C McCandless 4, Pablo Nepomnaschy 4, Katrina Salvante 4, Joanne 

Weinberg 5, Ryan W Allen 6 

Abstract 

Background: Air pollution exposure during pregnancy affects children's brain function. 

Maternal stress and nutrition, socioeconomic status, and the child's sex may modify this 
relationship. 

Objective: To identify characteristics of children with the largest increases in full-scale IQ 

(FSIQ) after their mothers used HEPA filter air cleaners during pregnancy. 

Methods: In this randomized controlled trial we randomly assigned women to receive 1-2 air 

cleaners or no air cleaners during pregnancy. We analyzed maternal hair samples for cortisol 

and dehydroepiandrosterone (DHEA). When the children were 48 months old, we measured 

FSIQ with the Wechsler Preschool and Primary Scale of Intelligence. We evaluated ten 
potential modifiers of the intervention-FSIQ relationship using interaction terms in separate 

regression models. To account for correlations between modifiers, we also used a single 

regression model containing main effects and intervention x modifier terms for all potential 

modifiers. 

Results: Among 242 mother-child dyads with complete data, the intervention was 

associated with a 2.3-point increase (95% CI: -1.5, 6.0 points) in mean FSIQ. The intervention 
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improved mean FSIQ among children of mothers in the bottom (5.4 points; 95% CI: -0.8, 11.5) 

and top (6.1 points; 95% CI: 0.5, 11.8) cortisol tertiles, but not among those whose mothers 

were in the middle tertile. The largest between-group difference in the intervention's effect 

was a 7.5-point (95% CI: -0.7, 15.7) larger increase in mean FSIQ among children whose 

mothers did not take vitamins than among children whose mothers did take vitamins 

(interaction p-value = 0.07). We also observed larger benefits among children whose mothers 
did not complete university, and those with lower hair DHEA concentrations, hair cortisol 

concentrations outside the middle tertile, or more perceived stress. 

Conclusion: The benefits of reducing air pollution during pregnancy on brain development 

may be greatest for children whose mothers who do not take vitamins, experience more 

stress, or have less education. 

 

 
 

N Engl J Med. 2024 Jan 4;390(1):44-54. 

 doi: 10.1056/NEJMoa2302687. 

Effects of Cooking with Liquefied Petroleum Gas or Biomass on Stunting in Infants  

William Checkley 1, Lisa M Thompson 1, Sheela S Sinharoy 1, Shakir Hossen 1, Lawrence H 

Moulton 1, Howard H Chang  1, Lance Waller 1, Kyle Steenland 1, Ghislaine Rosa  1, Alexie 

Mukeshimana  1, Florien Ndagijimana  1, John P McCracken 1, Anaité Díaz-Artiga 1, Kalpana 
Balakrishnan 1, Sarada S Garg  1, Gurusamy Thangavel 1, Vigneswari Aravindalochanan 1, Stella 

M Hartinger 1, Marilú Chiang  1, Miles A Kirby 1, Aris T Papageorghiou 1, Usha 

Ramakrishnan 1, Kendra N Williams 1, Laura Nicolaou 1, Michael Johnson 1, Ajay 
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Abstract 
Background: Household air pollution is associated with stunted growth in infants. Whether 

the replacement of biomass fuel (e.g., wood, dung, or agricultural crop waste) with liquefied 

petroleum gas (LPG) for cooking can reduce the risk of stunting is unknown. 

Methods: We conducted a randomized trial involving 3200 pregnant women 18 to 34 years of 

age in four low- and middle-income countries. Women at 9 to less than 20 weeks' gestation 

were randomly assigned to use a free LPG cookstove with continuous free fuel delivery for 18 

months (intervention group) or to continue using a biomass cookstove (control group). The 
length of each infant was measured at 12 months of age, and personal exposures to fine 

particulate matter (particles with an aerodynamic diameter of ≤2.5 μm) were monitored 

starting at pregnancy and continuing until the infants were 1 year of age. The primary 

outcome for which data are presented in the current report - stunting (defined as a length-

for-age z score that was more than two standard deviations below the median of a growth 

standard) at 12 months of age - was one of four primary outcomes of the trial. Intention-to-

treat analyses were performed to estimate the relative risk of stunting. 
Results: Adherence to the intervention was high, and the intervention resulted in lower 

prenatal and postnatal 24-hour personal exposures to fine particulate matter than the 

control (mean prenatal exposure, 35.0 μg per cubic meter vs. 103.3 μg per cubic meter; mean 

postnatal exposure, 37.9 μg per cubic meter vs. 109.2 μg per cubic meter). Among 3061 live 

births, 1171 (76.2%) of the 1536 infants born to women in the intervention group and 1186 

(77.8%) of the 1525 infants born to women in the control group had a valid length 
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measurement at 12 months of age. Stunting occurred in 321 of the 1171 infants included in 

the analysis (27.4%) of the infants born to women in the intervention group and in 299 of the 

1186 infants included in the analysis (25.2%) of those born to women in the control group 

(relative risk, 1.10; 98.75% confidence interval, 0.94 to 1.29; P = 0.12). 

Conclusions: An intervention strategy starting in pregnancy and aimed at mitigating 

household air pollution by replacing biomass fuel with LPG for cooking did not reduce the 
risk of stunting in infants. 

 

 

 

Environ Pollut. 2024 Jan 27:345:123414. 

 doi: 10.1016/j.envpol.2024.123414. Online ahead of print. 

Effects of a liquefied petroleum gas stove intervention on stillbirth, congenital 
anomalies and neonatal mortality: A multi-country household air pollution intervention 

network trial 

Ashley Younger 1, Wenlu Ye 2, Abbey Alkon 3, Kristen Harknett 3, Miles A Kirby 4, Lisa Elon 5, Amy 

E Lovvorn 6, Jiantong Wang  5, Anaité Diaz-Artiga 7, John P McCracken 8, Adly Castañaza 

Gonzalez 7, Libny Monroy Alarcon 7, Alexie Mukeshimana  9, Ghislaine Rosa  10, Marilu 

Chiang  11, Kalpana Balakrishnan 12, Sarada S Garg  12, Ajay Pillarisetti  2, Ricardo 

Piedrahita  13, Michael A Johnson 13, Rachel Craik 14, Aris T Papageorghiou 14, Ashley 
Toenjes 15, Kendra N Williams 16, Lindsay J Underhill 15, Stella M Hartinger 17, Laura 

Nicolaou 16, Howard H Chang  5, Luke P Naeher 18, Joshua Rosenthal 19, William 

Checkley 16, Jennifer L Peel 20, Thomas F Clasen 6, Lisa M Thompson 21; Household Air Pollution 

Intervention Network (HAPIN) Investigators 

Abstract 

Household air pollution (HAP) from cooking with solid fuels used during pregnancy has been 

associated with adverse pregnancy outcomes. The Household Air Pollution Intervention 
Network (HAPIN) trial was a randomized controlled trial that assessed the impact of a 

liquefied petroleum gas (LPG) stove and fuel intervention on health in Guatemala, India, 

Peru, and Rwanda. Here we investigated the effects of the LPG stove and fuel intervention on 

stillbirth, congenital anomalies and neonatal mortality and characterized exposure-response 

relationships between personal exposures to fine particulate matter (PM2.5), black carbon 

(BC) and carbon monoxide (CO) and these outcomes. Pregnant women (18 to <35 years of 

age; gestation confirmed by ultrasound at 9 to <20 weeks) were randomly assigned to 
intervention or control arms. We monitored these fetal and neonatal outcomes and personal 

exposure to PM2.5, BC and CO three times during pregnancy, we conducted intention-to-treat 

(ITT) and exposure-response (E-R) analyses to determine if the HAPIN intervention and 

corresponding HAP exposure was associated with the risk of fetal/neonatal outcomes. A total 

of 3200 women (mean age 25.4 ± 4.4 years, mean gestational age at randomization 15.4 ± 3.1 

weeks) were included in this analysis. Relative risks for stillbirth, congenital anomaly and 

neonatal mortality were 0.99 (0.60, 1.66), 0.92 (95 % CI 0.52, 1.61), and 0.99 (0.54, 1.85), 
respectively, among women in the intervention arm compared to controls in an ITT analysis. 

Higher mean personal exposures to PM2.5, CO and BC during pregnancy were associated with 

a higher, but statistically non-significant, incidence of adverse outcomes. The LPG stove and 

fuel intervention did not reduce the risk of these outcomes nor did we find evidence 

supporting an association between personal exposures to HAP and stillbirth, congenital 

anomalies and neonatal mortality. 
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Effect of a chimney-fitted improved stove on pregnancy outcomes in Northwest 

Ethiopia: a randomized controlled trial 
Habtamu Demelash Enyew  1, Abebe Beyene Hailu 2, Seid Tiku Mereta  2 

Abstract 

Background: Exposure to household air pollution during pregnancy has been linked to 

adverse pregnancy outcomes. Improved stove was implemented in Ethiopia to reduce this 

exposure and related health problems. However, the effects of improved stove interventions 

on pregnancy outcomes remains uncertain. 

Method: Individually randomized stove replacement trial was conducted among 422 
households in six low-income rural kebeles of Northwestern Ethiopia. Pregnant women 

without known health conditions were recruited at ≤ 24 weeks gestation and randomized to 

an intervention or control group with a 1:1 ratio. A baseline survey was collected and a 

balance test was done. Two-sided independent samples t-test for continuous outcomes and 

chi-square for categorical variables were used to compare the effect of the intervention 

between the groups. Mean differences with 95% CIs were calculated and a p-value of < 0.05 

was considered statistically significant. 
Result: In this study, the mean birth weight was 3065 g (SD = 453) among the intervention 

group and not statistically different from 2995 g (SD = 541) of control group. After adjusting 

for covariates, infants born from intervention group weighed 55 g more [95% CI: - 43 to 170) 

than infants born from the control group, but the difference was not statistically significant 

(P = 0.274). The respective percentages for low birth weight were 8% and 10.3% for 

intervention and control groups respectively (P = 0.346). However, the average gestational 

age at delivery was higher among improved stove users (38 weeks (SD = 8.2) compared to 
control groups 36.5 weeks (SD = 9.6) with statistically significant difference at 0.91 weeks 

(95% CI: 0.52 to 1.30 weeks, p < 0.001). The corresponding difference in risk ratio for preterm 

birth is 0.94 (95% CI:0.92 to 0.97; p < 0.001). The percentages for maternal complications, 

stillbirth, and miscarriage in the intervention group were not statistically different from the 

control group. 

Conclusions: While the increase in average birth weight among babies born to mothers 

using improved stoves was not statistically significant, babies had a longer gestational age 
on average, offering valuable health benefits. However, the study didn't find a significant 

impact on other pregnancy outcomes like stillbirth, miscarriage, or maternal complications.  
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Estimated health effects from domestic use of gaseous fuels for cooking and heating in 

high-income, middle-income, and low-income countries: a systematic review and meta-

analyses 
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Abstract 

Background: Exposure to household air pollution from polluting domestic fuel (solid fuel 

and kerosene) represents a substantial global public health burden and there is an urgent 

need for rapid transition to clean domestic fuels. Gas for cooking and heating might possibly 

affect child asthma, wheezing, and respiratory health. The aim of this review was to 

synthesise the evidence on the health effects of gaseous fuels to inform policies for scalable 
clean household energy. 

Methods: In this systematic review and meta-analysis, we summarised the health effects 

from cooking or heating with gas compared with polluting fuels (eg, wood or charcoal) and 

clean energy (eg, electricity and solar energy). We searched PubMed, Scopus, Web of Science, 

MEDLINE, Cochrane Library (CENTRAL), Environment Complete, GreenFile, Google Scholar, 

Wanfang DATA, and CNKI for articles published between Dec 16, 2020, and Feb 6, 2021. 

Studies eligible for inclusion had to compare gas for cooking or heating with polluting fuels 
(eg, wood or charcoal) or clean energy (eg, electricity or solar energy) and present data for 

health outcomes in general populations. Studies that reported health outcomes that were 

exacerbations of existing underlying conditions were excluded. Several of our reviewers were 

involved in screening studies, data extraction, and quality assessment (including risk of bias) 

of included studies; 20% of studies were independently screened, extracted and quality 

assessed by another reviewer. Disagreements were reconciled through discussion with the 

wider review team. Included studies were appraised for quality using the Liverpool Quality 
Assessment Tools. Key health outcomes were grouped for meta-analysis and analysed using 

Cochrane's RevMan software. Primary outcomes were health effects (eg, acute lower 

respiratory infections) and secondary outcomes were health symptoms (eg, respiratory 

symptoms such as wheeze, cough, or breathlessness). This study is registered with 

PROSPERO, CRD42021227092. 

Findings: 116 studies were included in the meta-analysis (two [2%] randomised controlled 

trials, 13 [11%] case-control studies, 23 [20%] cohort studies, and 78 [67%] cross-sectional 
studies), contributing 215 effect estimates for five grouped health outcomes. Compared with 

polluting fuels, use of gas significantly lowered the risk of pneumonia (OR 0·54, 95% CI 0·38-

0·77; p=0·00080), wheeze (OR 0·42, 0·30-0·59; p<0·0001), cough (OR 0·44, 0·32-0·62; p<0·0001), 

breathlessness (OR 0·40, 0·21-0·76; p=0·0052), chronic obstructive pulmonary disease (OR 

0·37, 0·23-0·60; p<0·0001), bronchitis (OR 0·60, 0·43-0·82; p=0·0015), pulmonary function 

deficit (OR 0·27, 0·17-0·44; p<0·0001), severe respiratory illness or death (OR 0·27, 0·11-0·63; 

p=0·0024), preterm birth (OR 0·66, 0·45-0·97; p=0·033), and low birth weight (OR 0·70, 0·53-
0·93; p=0·015). Non-statistically significant effects were observed for asthma in children (OR 

1·04, 0·70-1·55; p=0·84), asthma in adults (OR 0·65, 0·43-1·00; p=0·052), and small for 

gestational age (OR 1·04, 0·89-1·21; p=0·62). Compared with electricity, use of gas 

significantly increased risk of pneumonia (OR 1·26, 1·03-1·53; p=0·025) and chronic 

obstructive pulmonary disease (OR 1·15, 1·06-1·25; p=0·0011), although smaller non-

significant effects were observed for higher-quality studies. In addition, a small increased 

risk of asthma in children was not significant (OR 1·09, 0·99-1·19; p=0·071) and no significant 
associations were found for adult asthma, wheeze, cough, and breathlessness (p>0·05). A 

significant decreased risk of bronchitis was observed (OR 0·87, 0·81-0·93; p<0·0001). 

Interpretation: Switching from polluting fuels to gaseous household fuels could lower 

health risk and associated morbidity and mortality in resource-poor countries where reliance 

on polluting fuels is greatest. Although gas fuel use was associated with a slightly higher risk 

for some health outcomes compared with electricity, gas is an important transitional option 
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for health in countries where access to reliable electricity supply for cooking or heating is not 

feasible in the near term. 

 

 

 

Environ Res. 2024 Jun 1:250:118488. 
 doi: 10.1016/j.envres.2024.118488. Epub 2024 Feb 20. 

The effect of chimney fitted improved stove on kitchen fine particulate matter (PM2.5) 

concentrations in rural Ethiopia: Evidence from a randomized controlled trial 

Habtamu Demelash Enyew  1, Abebe Beyene Hailu 2, Seid Tiku Mereta  2 

Abstract 

Background: Millions of Ethiopian people cook with biomass fuels using traditional stoves, 

releasing harmful pollutants and contributing to a significant public health crisis. Improved 
stoves offer a potential escape route, but their effectiveness needs close scrutiny. This study 

delves into the impact of chimney-fitted stoves on kitchen PM2.5 concentrations in rural 

Ethiopian households. 

Method: We conducted a randomized controlled trial with 86 households equally divided 

(1:1 ratio) between intervention and control groups. The 24-h average kitchen 

PM2.5 concentrations was measured using Particle and Temperature Sensor (PATS+) at 

baseline and after intervention. All relevant sociodemographic and cooking related 
characteristics were collected at baseline and dynamic characteristics were updated during 

air monitoring visits. Three distinct statistical models, including independent sample t-tests, 

paired sample t-tests and one-way analysis of variance were used to analyze the data using 

Statistical Package for the Social Sciences (SPSS) software for Windows (v 24.0).  

Result: At baseline, the average 24-h kitchen PM2.5 concentrations were 482 μg/m3 (95% CI: 

408, 557) for the control and 405 μg/m3 (95% CI: 318, 492) for the intervention groups. Despite 

remaining elevated at 449 μg/m3 (95% CI: 401, 496) in the control group, 
PM2.5 concentrations reduced to 104 μg/m3 (95% CI: 90,118) in the intervention group, 

indicating a statistically significant difference (t = 6.97, p < 0.001). All three statistical 

analyses delivered remarkably consistent results, estimating a PM2.5 reductions of 74% with 

the before-and-after approach, 76% when comparing groups, and 74% for difference in 

difference analysis. Beyond the overall reduction, homes with primary school completed 

women, larger kitchens, smaller family size, and those specifically baking Injera (the 

traditional energy-intensive staple food), witnessed even greater drops in PM2.5 levels. 
Conclusion: Pregnant women in our study encountered dangerously high PM2.5 exposures in 

their kitchens. While the intervention achieved a significant PM2.5 reductions, unfortunately 

remained above the WHO's safe limit, highlighting the need for further interventions. 
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Effects of a School-Based Physical Activity Intervention on Adolescents' Mental Health: 

A Cluster Randomized Controlled Trial 
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Kazi Rumana Ahmed 1 2, Sharon Horwood 3, Asaduzzaman Khan 1 

Abstract 

Background: The aim of this study was to evaluate the effectiveness of a school-based 

multicomponent physical activity intervention on mental health of adolescents.  

Methods: A clustered, randomized, controlled trial was employed in 8 high schools in Dhaka, 

Bangladesh, which were randomly assigned to either an intervention or control group; 40 
students in grades 8 and 9 from each school took part in the trial (n = 160/group). Students in 

the intervention schools participated in a 12-week physical activity intervention with 

multiple components (eg, supervised circuits, lunchtime sports, health education, 

infographics), while control schools received no intervention. Participants completed 

baseline and postintervention surveys measuring depressive symptoms (Center for 

Epidemiologic Studies Depression Scale) and life satisfaction (Cantril Ladder), along with 

other sociodemographic and behavioral characteristics. Linear mixed-effects modeling was 
used to evaluate the intervention effects. 

Results: Depressive symptoms in the intervention group decreased at postintervention, but 

remained stable in the control group. There was an increase in life satisfaction in the 

intervention group and a decrease in the control group. Multivariable modeling showed that 

students in the intervention group had a significantly lower level of depressive symptoms (β 

= -4.60; 95% confidence interval, -5.76 to -3.46) and higher level of life satisfaction (β = 1.43; 

95% confidence interval, 0.77 to 2.10) compared with their counterparts in the control group. 
Sensitivity analyses supported the positive effects of the intervention. 

Conclusions: Our school-based, multicomponent physical activity intervention is effective in 

improving mental health indicators in adolescents. Future trials should be ramped up to 

include schools in rural and regional settings, using robust measures of mental well-being. 

 

 

 
Am J Prev Med. 2024 Feb 1:S0749-3797(24)00027-8. 

 doi: 10.1016/j.amepre.2024.01.017. Online ahead of print. 

Randomized Trial to Improve Body Composition and Micronutrient Status Among South 

African Children 

Kurt Z Long  1, Johanna Beckmann 2, Christin Lang  2, Harald Seelig  2, Siphesihle 

Nqweniso 3, Nicole Probst-Hensch 4, Uwe Pühse 2, Peter Steinmann 4, Rosa du Randt 3, Cheryl 

Walter 3, Jürg Utzinger 4, Markus Gerber 2 
Abstract 

Introduction: Physical activity (PA) promotion combined with multimicronutrient 

supplementation (MMNS) among school-age children may reduce fat mass accrual and 

increase muscle mass through different mechanisms and so benefit child health. This study 

determined the efficacy of combined interventions on body composition among South 

African schoolchildren and determined if micronutrients mediate these effects. 

Study design: Longitudinal cluster randomized controlled trial of children followed from 
2019 to 2021. Statistical analyses carried from 2022 to 2023. 

Setting/participants: A total of 1,304 children 6-12 years of age recruited from public 

schools in Gqeberha, South Africa. 

Intervention: Children were randomized by classes to either: (a) a physical activity group 

(PA); (b) a MMNS group; (c) a physical activity + multimicronutrient supplementation group 

(PA + MMNS); and (d) a placebo control group. 
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Main outcome measures: Trajectories of overall and truncal fat free mass (FFM) and fat 

mass (FM) estimates in modeled at 9 and 21 months using latent growth curve models 

(LGCM). Changes in micronutrient concentrations at 9 months from baseline. 

Results: An increased FFM trajectory was found among children in the MMNS arm at 9 

months (Beta 0.16, 95% CI = 0.12, 0.31). The PA and MMNS arms both had positive indirect 

effects on this trajectory at 9 months (Beta 0.66, 95% CI = 0.44, 0.88 and Beta 0.32 95% CI = 
0.1 0.5, respectively) and similarly at 21 months when mediated by zinc concentration 

changes. A reduced FM trajectory was found among children in the PA promotion arm at 9 

months when using this collection point as the referent intercept. This arm was inversely 

associated with the FM trajectory at 9 months when mediated by zinc changes. 

Conclusions: PA and MMNS promotion in school-based interventions directly contributed to 

reductions in FM and increased FFM among South African children and indirectly through 

changes in micronutrient status. 
 

 

BMC Pediatr. 2024 May 29;24(1):371. 

 doi: 10.1186/s12887-024-04845-5. 

Sustainable effects of a motor skill programme on physical activity levels in 7-8 years 

old children, in the Eastern Cape Province of South Africa 

Mere Idamokoro 1, Anita Elizabeth Pienaar 2, Barry Gerber 1, van Gent Maya  3 
Abstract 

Background: Deteriorating global physical activity (PA) levels among children warrants new 

and sustainable approaches to increase PA levels. This study aimed to determine the 

immediate and sustainable influences of a 9-week movement program on the PA levels in 7 

to 8-year-old school children in the Raymond Mhlaba Municipality in the Eastern Cape 

Province of South Africa. 

Methods: A randomized control trial including two groups (control group (CG) and 
intervention group (IG)), pre-post-retest (after six months of no intervention) design was 

used. Seventy school children, mean age 7.12 years (± 0.71) (n = 35 IG; n = 35 CG) participated 

in the study. A 9-week movement program was followed twice a week for 30 min during 

school hours. PA was measured for 7 consecutive days using a hip-mounted wGT3X-BT 

Actigraph accelerometer. The Test of Gross Motor Development-Third Edition (TGMD-3) was 

used to assess motor skills. Hierarchical Linear Modelling (HLM) was applied to analyze the 

data with time, sex, and group as predictors. Effect sizes were computed using Cohen's d-cut 
points to assess the practical significance of changes over time. Estimated regression 

coefficients were also computed to determine the strength of the relationship between 

moderate-to-vigorous physical activity (MVPA) and fundamental movement skills (FMS).  

Results: Before the intervention, 60% of the IG met the 60 min of daily MVPA guideline, while 

light physical activity (LPA) per day was also higher than sedentary behavior (SB) in both 

groups. No immediate (p < 0.01) or sustainable (p < 0.01) increases in MVPA levels were found 

and no positive associations emerged between FMS and MVPA levels. 
Conclusions: This intervention had little to no effect on children's MVPA. More 

understanding of the activity behavior and interests of children is needed to improve their PA 

behavior through the content of movement programs. Strategies are also needed to 

communicate clear messages at a personalized but also parental level, focusing on 

enhancing health through regular PA, especially to promote PA in young children.  
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Effect of Yoga or Physical Exercise on Muscle Function in Rural Indian Children: A 
Randomized Controlled Trial 

Sonal Kasture 1 2, Anuradha Khadilkar 1 2, Raja Padidela  3, Ketan Gondhalekar 1, Radhika 

Patil 4, Vaman Khadilkar 1 2 

Abstract 

Background: Synergistic effects of yoga or physical exercise (PE) along with protein 

supplementation on children's muscle function in rural India have not been studied. Hence, 

we aimed to study the effect of yoga and PE along with protein supplementation on muscle 
function in healthy 6- to 11-year-old rural Indian children post 6 months of intervention. 

Methods: A randomized controlled trial on 232 children, recruited into 3 groups, each 

receiving 1 protein-rich ladoo (148 kcal, 7 g protein/40 g ladoo-an Indian sweet snack) daily 

and performing (1) yoga (n = 78) for 30 minutes 5 times per week, (2) PE (n = 76) for 30 

minutes 5 times per week, or (3) control group (n = 78) no additional exercise. Maximum 

power, maximum voluntary force (Fmax), and grip strength (GS) were measured. Data were 

analyzed using paired t tests and a 2-way mixed analysis of variance with post hoc Bonferroni 
adjustment. 

Results: GS, maximum power, and Fmax within yoga group increased significantly (P < .05) 

from baseline to endline. GS and Fmax increased significantly within PE group 

postintervention (P < .001). In controls, GS increased (P < .05) at endline. No significant effect 

of the intervention was observed on the change in maximum power (P > .05) 

postintervention. The 2 exercise groups showed significant increase in Fmax compared with 

the control group (P < .05). Similarly, increase in GS was significantly higher in both the 
exercise groups compared with the control group (P < .05). No significant difference was 

observed in change in muscle function between the 2 exercise groups (P > .05).  

Conclusions: Structured physical activity along with protein supplementation resulted in 

improved muscle function in children. Yoga and PE showed a comparable impact on muscle 

force. 

 

Family planning 
 
Lancet Glob Health. 2023 Dec;11(12):e1943-e1954. 

 doi: 10.1016/S2214-109X(23)00453-9. 

Partnerships with religious leaders to promote family planning in rural Tanzania: an 

open-label, cluster randomised trial 

Agrey H Mwakisole 1, Valencia J Lambert 2, Aneth Nzali 3, Christine Aristide 2, Evarist 

Laizer 1, Alexandra A Cordeiro 2, Lupilya Gregory 1, Nelusigwe Mwakisole 1, Cecilia E W 

Nicol 4, Ndalloh Paul 5, Samuel E Kalluvya  6, Albert Kihunrwa  7, David J Downs 8, Joyce 
Wamoyi 9, Jennifer A Downs 10, Myung Hee Lee 2 
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Background: Family planning benefits maternal-child health, education, and economic 

wellbeing. Despite global efforts, an unsatisfied demand for family planning persists in sub-

Saharan Africa. Based on previous successful partnerships, the aim of this study was to 

determine whether an educational intervention for religious leaders would increase 

community knowledge, demand for, and ultimately uptake of family planning. 

Methods: In this open-label, cluster randomised trial in Tanzania, 24 communities were 
randomised (1:1) to intervention or control arm. Communities, defined as the catchment 

area of a single public health facility, were eligible if they were at least 15 km from Mwanza 

City and had not previously participated in a health intervention for religious leaders. 

Random allocations were determined by coin toss and were not revealed to clinicians at 

health facilities in intervention and control communities, nor to the data entry team; 

however, due to the nature of the intervention, masking of religious leaders in the 

intervention communities was not possible. All Christian religious institutions were invited to 
send four leaders to an educational intervention that incorporated cultural, theological, and 

medical teaching about family planning. The primary outcome was contraceptive uptake at 

the community health facility during the year post intervention versus the year before the 

intervention. This trial was registered at clinicaltrials.gov, NCT03594305. 

Findings: 75 communities in three districts were assessed for eligibility. 19 communities 

were excluded and 56 were eligible for study inclusion and were placed in random order to 

be invited to participate. The first 24 communities that were invited agreed to participate 
and were randomly assigned to receive the educational intervention either during the trial or 

after trial completion. Between July 10, 2018 and Dec 11, 2021, we provided the intervention 

in 12 communities and compared contraceptive uptake with 12 control communities. All 

were followed up for 12 months. In intervention communities, contraceptive uptake 

increased by a factor of 1·47 (95% CI 1·41-1·53) in the post-intervention (prospective) versus 

pre-intervention (historical) year (geometric mean of contraceptive uptake, 466 in the 

prospective year vs 312 in the historical year), versus 1·24 (95% CI 1·20-1·29) in control 
communities (geometric mean, 521 in the prospective year vs 429 in the historical year). The 

rate of change in contraceptive uptake was greater in intervention communities (between-

group ratio of geometric mean ratios over time, 1·19 [95% CI 1·12-1·25]; p<0·0001). The 

COVID-19 pandemic was associated with decreased contraceptive uptake (geometric mean, 

365 during the pandemic in communities that had the majority of their prospective 12-month 

data collection periods occur after March 16, 2020, vs 494 before the pandemic; geometric 

mean ratio, 0·72 [95% CI 0·57-0·90]; p=0·0040). 
Interpretation: This intervention offers a scalable model, leveraging influence of trusted 

religious leaders to increase knowledge and uptake of family planning. New strategies such 

as this could help to overcome setbacks that occurred during the COVID-19 pandemic. 
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Training and Communication on Outpatient Acute Fever Case Management at 3 Diverse 
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Sebatta  1, Philip Horgan 6 7 8, Sabine Dittrich 6 9 10, Catrin E Moore 7 11, Olawale Salami 6, Piero 

Olliaro 6 12, Juvenal Nkeramahame 6, Heidi Hopkins 13 

Abstract 

Background: Increasing trends of antimicrobial resistance are observed around the world, 
driven in part by excessive use of antimicrobials. Limited access to diagnostics, particularly 

in low- and middle-income countries, contributes to diagnostic uncertainty, which may 

promote unnecessary antibiotic use. We investigated whether introducing a package of 

diagnostic tools, clinical algorithm, and training-and-communication messages could safely 

reduce antibiotic prescribing compared with current standard-of-care for febrile patients 

presenting to outpatient clinics in Uganda. 

Methods: This was an open-label, multicenter, 2-arm randomized controlled trial conducted 
at 3 public health facilities (Aduku, Nagongera, and Kihihi health center IVs) comparing the 

proportions of antibiotic prescriptions and clinical outcomes for febrile outpatients aged ≥1 

year. The intervention arm included a package of point-of-care tests, a diagnostic and 

treatment algorithm, and training-and-communication messages. Standard-of-care was 

provided to patients in the control arm. 

Results: A total of 2400 patients were enrolled, with 49.5% in the intervention arm. Overall, 

there was no significant difference in antibiotic prescriptions between the study arms 
(relative risk [RR]: 1.03; 95% CI: .96-1.11). In the intervention arm, patients with positive 

malaria test results (313/500 [62.6%] vs 170/473 [35.9%]) had a higher RR of being prescribed 

antibiotics (1.74; 1.52-2.00), while those with negative malaria results (348/688 [50.6%] vs 

376/508 [74.0%]) had a lower RR (.68; .63-.75). There was no significant difference in clinical 

outcomes. 

Conclusions: This study found that a diagnostic intervention for management of febrile 

outpatients did not achieve the desired impact on antibiotic prescribing at 3 diverse and 
representative health facility sites in Uganda. 
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Impact of Point-of-Care Rapid Diagnostic Tests on Antibiotic Prescription Among 

Patients Aged <18 Years in Primary Healthcare Settings in 2 Peri-Urban Districts in 
Ghana: Randomized Controlled Trial Results 

Alexander Adjei  1, Vida Kukula  1, Clement Tetteh Narh 1 2, Selase Odopey 1, Emmanuel 

Arthur 1, Gabriel Odonkor 1, Michael Matey Mensah 1, Piero Olliaro 3 4, Philip Horgan 3 5 6, Sabine 

Dittrich 3 7 8, Catrin E Moore 5 9, Olawale Salami 3, Elizabeth Awini 1, Juvenal 

Nkeramahame 3, John Williams 1, Rita Baiden 1 

Abstract 

Background: Inappropriate antibiotic prescriptions are a known driver of antimicrobial 
resistance in settings with limited diagnostic capacity. This study aimed to assess the impact 

of diagnostic algorithms incorporating rapid diagnostic tests on clinical outcomes and 

antibiotic prescriptions compared with standard-of-care practices, of acute febrile illness 

cases at outpatient clinics in Shai-Osudoku and Prampram districts in Ghana. 

Methods: This was an open-label, centrally randomized controlled trial in 4 health facilities. 

Participants aged 6 months to <18 years of both sexes with acute febrile illness were 
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randomized to receive a package of interventions to guide antibiotic prescriptions or 

standard care. Clinical outcomes were assessed on day 7. 

Results: In total, 1512 patients were randomized to either the intervention (n = 761) or 

control (n = 751) group. Majority were children aged <5 years (1154 of 1512, 76.3%) and male 

(809 of 1512, 53.5%). There was 11% relative risk reduction of antibiotic prescription in 

intervention group (RR, 0.89; 95% CI, .79 to 1.01); 14% in children aged <5 years (RR, 0.86; 
95% CI, .75 to .98), 15% in nonmalaria patients (RR, 0.85; 95% CI, .75 to .96), and 16% in 

patients with respiratory symptoms (RR, 0.84; 95% CI, .73 to .96). Almost all participants had 

favorable outcomes (759 of 761, 99.7% vs 747 of 751, 99.4%). 

Conclusions: In low- and middle-income countries, the combination of point-of-care 

diagnostics, diagnostic algorithms, and communication training can be used at the primary 

healthcare level to reduce antibiotic prescriptions among children with acute febrile illness, 

patients with nonmalarial fevers, and respiratory symptoms. 
 

 

Clin Infect Dis. 2023 Jul 25;77(Suppl 2):S134-S144. 

 doi: 10.1093/cid/ciad331. 

A Randomized Trial to Assess the Impact of a Package of Diagnostic Tools and 

Diagnostic Algorithm on Antibiotic Prescriptions for the Management of Febrile 

Illnesses Among Children and Adolescents in Primary Health Facilities in Burkina Faso 
Francois Kiemde 1, Daniel Valia  1, Berenger Kabore 1, Toussaint Rouamba  1, Alima Nadine 

Kone 1, Seydou Sawadogo 1, Adelaide Compaore 1, Olawale Salami 2, Philip Horgan 2 3 4, Catrin E 

Moore 3 5, Sabine Dittrich 2 6 7, Juvenal Nkeramahame 2, Piero Olliaro 2 8, Halidou Tinto 1 

Abstract 

Background: Low- and middle-income countries face significant challenges in 

differentiating bacterial from viral causes of febrile illnesses, leading to inappropriate use of 

antibiotics. This trial aimed to evaluate the impact of an intervention package comprising 
diagnostic tests, a diagnostic algorithm, and a training-and-communication package on 

antibiotic prescriptions and clinical outcomes. 

Methods: Patients aged 6 months to 18 years with fever or history of fever within the past 7 

days with no focus, or a suspected respiratory tract infection, arriving at 2 health facilities 

were randomized to either the intervention package or standard practice. The primary 

outcomes were the proportions of patients who recovered at day 7 (D7) and patients 

prescribed antibiotics at day 0. 
Results: Of 1718 patients randomized, 1681 (97.8%; intervention: 844; control: 837) 

completed follow-up: 99.5% recovered at D7 in the intervention arm versus 100% in standard 

practice (P = .135). Antibiotics were prescribed to 40.6% of patients in the intervention group 

versus 57.5% in the control arm (risk ratio: 29.3%; 95% CI: 21.8-36.0%; risk difference [RD]: -

16.8%; 95% CI: -21.7% to -12.0%; P < .001), which translates to 1 additional antibiotic 

prescription saved every 6 (95% CI: 5-8) consultations. This reduction was significant 

regardless of test results for malaria, but was greater in patients without malaria (RD: -46.0%; 
-54.7% to -37.4%; P < .001), those with a respiratory diagnosis (RD: -38.2%; -43.8% to -32.6%; 

P < .001), and in children 6-59 months old (RD: -20.4%; -26.0% to -14.9%; P < .001). Except for 

the period July-September, the reduction was consistent across the other quarters (P < .001).  

Conclusions: The implementation of the package can reduce inappropriate antibiotic 

prescription without compromising clinical outcomes. 
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Clin Infect Dis. 2023 Jul 25;77(Suppl 2):S199-S205. 

 doi: 10.1093/cid/ciad324. 

Synthesis and Meta-analysis of 3 Randomized Trials Conducted in Burkina Faso, Ghana, 

and Uganda Comparing the Effects of Point-of-Care Tests and Diagnostic Algorithms 
Versus Routine Care on Antibiotic Prescriptions and Clinical Outcomes in Ambulatory 

Patients <18 Years of Age With Acute Febrile Illness 

Piero Olliaro 1 2, Juvenal Nkeramahame 2, Philip Horgan 2 3 4, Halidou Tinto 5, François 

Kiemde 5, Rita Baiden 6 7, Alexander Adjei 7, James Kapisi 8, Heidi Hopkins 9, Olawale 

Salami 2, Catrin E Moore 3 10, Sabine Dittrich 2 11 12, Stephan Weber 2, Stefano Ongarello 2; ADIP 

study group 

Abstract 
This meta-analysis included 3 randomized trials conducted in sub-Saharan Africa comparing 

the effects of point-of-care tests and diagnostic algorithms versus routine care on antibiotic 

prescriptions and clinical outcomes in ambulatory patients presenting at outpatient facilities 

with acute uncomplicated febrile illness. 

 

 

Fluid management  
 
Indian J Pediatr. 2023 Dec 29. 

 doi: 10.1007/s12098-023-04925-x. Online ahead of print. 

Additional Bicarbonate Infusion Complements WHO Rehydration Therapy in Children 

with Acute Diarrhea and Severe Dehydration Presenting with Severe Non -anion Gap 

Metabolic Acidemia: An Open Label Randomized Trial 

Lalit Takia  1, Arun K Baranwal 2, Pramod K Gupta  3, Muralidharan Jayashree 4, Suresh Kumar 

Angurana  4 
Abstract 

Objectives: To assess the efficacy and safety of bicarbonate infusion in children with Acute 

Diarrhea and Severe Dehydration (ADSD) having severe Non-Anion Gap Metabolic Acidemia 

(sNAGMA). 

Methods: Children (aged 1-144 mo) with ADSD and sNAGMA (pH ≤7.2 and/or serum 

bicarbonate ≤15 mEq/L) were enrolled in an open-label randomized design. Controls (n = 25) 

received WHO-recommended rehydration therapy with Ringer Lactate, while intervention 
group (n = 25) received additional bicarbonate deficit correction. Primary outcome was time 

taken to resolve metabolic acidemia (pH >7.30 and/or bicarbonate >15 mEq/L). Secondary 

outcome measures were adverse outcome [composite of pediatric intensive care unit (PICU) 

transfer and deaths], acute care area free days in 5 d (ACAFD5), hospital stay, and adverse 

effects. 

Results: Time taken to resolve metabolic acidemia was significantly lesser with intervention 

[median (IQR); 8 h (4, 12) vs. 12 h (8, 24); p = 0.0067]. Intervention led to acidemia resolution 
in significantly more children by 8 h and 16 h (17/25 vs. 9/25, p = 0.035 and 23/25 vs. 17/24, p 

= 0.018, respectively). Patients with fluid refractory shock needed lesser inotropes in 

intervention group [median Vasoactive Inotrope Score (VIS), 10.5 vs. 34]. Intervention led to 

https://pubmed.ncbi.nlm.nih.gov/37490743/
https://pubmed.ncbi.nlm.nih.gov/37490743/
https://pubmed.ncbi.nlm.nih.gov/37490743/
https://pubmed.ncbi.nlm.nih.gov/37490743/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Olliaro+P&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nkeramahame+J&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Horgan+P&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tinto+H&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kiemde+F&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kiemde+F&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Baiden+R&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Adjei+A&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kapisi+J&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hopkins+H&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Salami+O&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Salami+O&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Moore+CE&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dittrich+S&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Weber+S&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ongarello+S&cauthor_id=37490743
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&format=abstract&page=198#search-result-198-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=ADIP+study+group%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=ADIP+study+group%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/38155325/
https://pubmed.ncbi.nlm.nih.gov/38155325/
https://pubmed.ncbi.nlm.nih.gov/38155325/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Takia+L&cauthor_id=38155325
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=209#search-result-209-9-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Baranwal+AK&cauthor_id=38155325
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=209#search-result-209-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gupta+PK&cauthor_id=38155325
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=209#search-result-209-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Jayashree+M&cauthor_id=38155325
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=209#search-result-209-9-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Angurana+SK&cauthor_id=38155325
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Angurana+SK&cauthor_id=38155325
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=209#search-result-209-9-full-view-affiliation-4


Randomised trials in child health in developing countries 2023-24 

141 
 

significantly lesser adverse outcome (0/25 vs. 5/25, p = 0.049), and noticeably more 

ACAFD5 [median (IQR); 2 (1, 2) vs. 1 (1, 2); p = 0.12]. Two patients died in the control group 

while none in the intervention group. No adverse effect was documented. 

Conclusions: Additional calculated dose of bicarbonate infusion led to significantly early 

resolution of metabolic acidemia, lesser utilization of critical care facilities, and lesser 

adverse outcome in children with ADSD and sNAGMA, compared to standard therapy, with 
no adverse effect. 

 

 

 

 

Indian J Pediatr. 2023 Oct 18. 

 doi: 10.1007/s12098-023-04867-4. Online ahead of print. 
Restricted versus Usual/Liberal Maintenance Fluid Strategy in Mechanically Ventilated 

Children: An Open-Label Randomized Trial (ReLiSCh Trial) 

Shubham Charaya  1, Suresh Kumar Angurana  2, Karthi Nallasamy 3, Muralidharan Jayashree 3 

Abstract 

Objectives: To assess the impact of restricted vs. usual/liberal maintenance fluid strategy on 

fluid overload (FO) among mechanically ventilated children. 

Methods: This open-label randomized controlled trial was conducted over a period of 1 y 
(October 2020-September 2021) in a Pediatric intensive care unit (PICU) in North India. 

Hemodynamically stable mechanically ventilated children were randomized to 40% 

(restricted group, n = 50) and 70-80% (usual/liberal group, n = 50) of maintenance fluids. The 

primary outcome was cumulative fluid overload percentage (FO%) on day 7. Secondary 

outcomes were FO% >10%; vasoactive inotropic score, sequential organ failure assessment 

score, pediatric logistic organ dysfunction score and oxygenation index from day 1-7; 

ventilation free days (VFDs) and PICU free days (PFDs) through day 28; and mortality.  
Results: The restricted group had statistically non-significant trend towards lower 

cumulative FO% at day 7 [7.6 vs. 9.5, p = 0.40]; and proportion of children with FO% >10% 

(12% vs. 26%, p = 0.21) as compared to usual/liberal group. The increase in FO% from day 1-7 

was significant in usual/liberal group as compared to restricted group (p <0.001 and p = 

0.134, respectively). Restricted group received significantly lower amount of fluid in the first 

5 d; had significantly higher VFDs (23 vs. 17 d, p = 0.008) and PFDs (19 vs. 15 d, p = 0.007); and 

trend towards lower mortality (8% vs. 16%, p = 0.21). 
Conclusions: Restricted as compared to usual/liberal maintenance fluid strategy among 

mechanically ventilated children was associated with a trend towards lower rate and 

severity of FO and mortality; and significantly lower fluid volume received, and higher VFDs 

and PFDs. 

 

 

 
Indian J Pediatr. 2024 Feb 26. 

 doi: 10.1007/s12098-024-05059-4. Online ahead of print. 

Pattern of Fluid Overload and its Impact on Mortality Among Mechanically Ventilated 

Children: Secondary Analysis of the ReLiSCh Trial 

Shubham Charaya  1, Suresh Kumar Angurana  2, Karthi Nallasamy 1, Arun Bansal 1, Jayashree 

Muralidharan 1 
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Abstract 

Objectives: To assess the pattern of fluid overload (FO) and its impact on mortality among 

mechanically ventilated children. 

Methods: In this secondary analysis of an open-label randomized controlled trial (ReLiSCh 

trial, October 2020-September 2021), hemodynamically stable mechanically ventilated 

children (n = 100) admitted to a tertiary level pediatric intensive care unit (PICU) in North 
India were enrolled. The primary outcome was pattern of FO (FO% >10% and cumulative 

FO% from day 1-7); and secondary outcomes were pattern of FO among survivors and non-

survivors, and prescription practices of maintenance fluid. 

Results: The median (IQR) age was 3.5 (0.85-7.5) y and 57% were males. Common diagnoses 

were pneumonia (27%), scrub typhus (14%), Landry-Guillain-Barré syndrome (9%), dengue 

(8%), central nervous system infections (7%) and staphylococcal sepsis (6%). Common organ 

dysfunction included acute respiratory distress syndrome (ARDS) (41%), shock (38%), and 
acute kidney injury (AKI) (9%). The duration PICU stay was 11 (7-17) d and mortality was 12%. 

The FO% >10% was noted in 19% children; and there was significant increase in cumulative 

FO% from day 1-7 [1.2 (0.2-2.6)% to 8.5 (1.7-14.3)%, (p = 0.000)]. Among non-survivors, higher 

proportion had FO% >10% (66.7% vs. 12.5%, p 0.0001); and trend towards higher cumulative 

FO% on first seven days. From day 1-7, the percentage of maintenance fluid received 

increased from 60 (50-71)% to 70 (60-77)% (p = 0.691). 

Conclusions: One-fifth of mechanically ventilated children had FO% >10% and there was 
significant increase in cumulative FO% from day 1-7. Non-survivors had significantly higher 

degree of FO. 

 

 

 

 

Paediatr Anaesth. 2024 Feb 13. 
 doi: 10.1111/pan.14856. Online ahead of print. 

Goal-directed fluid therapy guided by plethysmographic variability index versus 

conventional liberal fluid therapy in neonates undergoing abdominal surgery: A 

prospective randomized controlled trial 

A S Swathy 1, Anudeep Jafra  2, Neerja Bhardwaj  2, Ravi P Kanojia  3, Monika Bawa  3 

Abstract 

Background: Intraoperative fluid therapy maintains normovolemia, normal tissue perfusion, 
normal metabolic function, normal electrolytes, and acid-base status. Plethysmographic 

variability index has been shown to predict fluid responsiveness but its role in guiding 

intraoperative fluid therapy is still elusive. 

Aims: The aim of the present study was to compare intraoperative goal-directed fluid 

therapy based on plethysmographic variability index with liberal fluid therapy in term 

neonates undergoing abdominal surgeries. 

Methods: A prospective randomized controlled study was conducted in a tertiary care 
centre, over a period of 18 months. A total of 30 neonates completed the study out of 132 

neonates screened. Neonates with tracheoesophageal fistula, congenital diaphragmatic 

hernia, congenital heart disease, respiratory disorders, creatinine clearance <90 mL/min and 

who were hemodynamically unstable were excluded. Neonates were randomized to goal-

directed fluid therapy group where the plethysmographic variability index was targeted at 

<18 or liberal fluid therapy group. Primary outcome was comparison of total amount of fluid 
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infused intraoperatively in both the groups. Secondary outcomes included intraoperative 

and postoperative arterial blood gas parameters, biochemical parameters, use of 

vasopressors, number of fluid boluses, complications and duration of hospital stay.  

Results: There was no significant difference in total intraoperative fluid infused [90 (84-117.5 

mL) in goal-directed fluid therapy and 105 (85.5-144.5 mL) in liberal fluid therapy group (p = 

.406)], median difference (95% CI) -15 (-49.1 to 19.1). There was a decrease in serum lactate 
levels in both groups from preoperative to postoperative 24 h. The amount of fluid infused 

before dopamine administration was significantly higher in liberal fluid therapy group (58 

[50.25-65 mL]) compared to goal-directed fluid therapy group (36 [22-44 mL], p = .008), 

median difference (95% CI) -22 (-46 to 2). In postoperative period, the total amount of fluid 

intake over 24 h was comparable in two groups (222 [204-253 mL] in goal-directed fluid 

therapy group and 224 [179.5-289.5 mL] in liberal fluid therapy group, p = .917) median 

difference (95% CI) cutoff -2 (-65.3 to 61.2). 
Conclusion: Intraoperative plethysmographic variability index-guided goal-directed fluid 

therapy was comparable to liberal fluid therapy in terms of total volume of fluid infused in 

neonates during perioperative period. More randomized controlled trials with higher sample 

size are required. 

 

 

 
Crit Care Med. 2023 Nov 1;51(11):1449-1460. 

 doi: 10.1097/CCM.0000000000005952. Epub 2023 Jun 9. 

Multiple Electrolytes Solution Versus Saline as Bolus Fluid for Resuscitation in Pediatric 

Septic Shock: A Multicenter Randomized Clinical Trial 

Jhuma Sankar 1, Jayashree Muralidharan 2, A V Lalitha  3, Ramachandran 

Rameshkumar 4, Mona Pathak 5, Rashmi Ranjan Das 6, Vinay M Nadkarni  7, Javed 

Ismail 8, Mahadevan Subramanian 4, Karthi Nallasamy 2, Nishanth Dev 9, U Vijay Kumar 1, Kiran 
Kumar 1, Taniya Sharma  1, Kanika Jaravta  1, Neha Thakur 2, Praveen Aggarwal 10, Kana Ram 

Jat 1, S K Kabra  1, Rakesh Lodha  1 

Abstract 

Objective: To determine if initial fluid resuscitation with balanced crystalloid (e.g., multiple 

electrolytes solution [MES]) or 0.9% saline adversely affects kidney function in children with 

septic shock. 

Design: Parallel-group, blinded multicenter trial. 
Setting: PICUs of four tertiary care centers in India from 2017 to 2020. 

Patients: Children up to 15 years of age with septic shock. 

Methods: Children were randomized to receive fluid boluses of either MES (PlasmaLyte A) or 

0.9% saline at the time of identification of shock. All children were managed as per standard 

protocols and monitored until discharge/death. The primary outcome was new and/or 

progressive acute kidney injury (AKI), at any time within the first 7 days of fluid resuscitation. 

Key secondary outcomes included hyperchloremia, any adverse event (AE), at 24, 48, and 72 
hours, and all-cause ICU mortality. 

Interventions: MES solution ( n = 351) versus 0.9% saline ( n = 357) for bolus fluid 

resuscitation during the first 7 days. 

Measurements and main results: The median age was 5 years (interquartile range, 1.3-9); 

302 (43%) were girls. The relative risk (RR) for meeting the criteria for new and/or progressive 

AKI was 0.62 (95% CI, 0.49-0.80; p < 0.001), favoring the MES (21%) versus the saline (33%) 
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group. The proportions of children with hyperchloremia were lower in the MES versus the 

saline group at 24, 48, and 72 hours. There was no difference in the ICU mortality (33% in the 

MES vs 34% in the saline group). There was no difference with regard to infusion-related AEs 

such as fever, thrombophlebitis, or fluid overload between the groups. 

Conclusions: Among children presenting with septic shock, fluid resuscitation with MES 

(balanced crystalloid) as compared with 0.9% saline resulted in a significantly lower 
incidence of new and/or progressive AKI during the first 7 days of hospitalization.  

 

 

 

J Pediatr Gastroenterol Nutr. 2024 Feb;78(2):360-368. 

 doi: 10.1002/jpn3.12082. Epub 2023 Dec 11. 

Faster discharge with lactated ringers than normal saline in first 72 h of acute 
pancreatitis: A multicenter randomized trial 

Peter R Farrell 1 2, Angelica W DesPain 3, Peter Farmer 4, Leslie M Farrell 1 5, Bryan 

Greenfield 6 7, Michael E Rogers 1 2, Lindsey Hornung  8, Esther Kim 9, Ryan Pearman 10, Beemnet 

Neway 11, Tyler Thompson 2, James E Heubi 1 2, Sona Sehgal 12, Rana Amoury 13 14, Maisam Abu-

El-Haija  1 2 

Abstract 

Objectives: Data driven strategies for acute pancreatitis (AP) in pediatrics are limited; adult 
data suggests lactated ringers (LR) compared to normal saline (NS) resulted in favorable 

outcomes, but has not been studied in pediatrics. Our objective was to evaluate the efficacy 

of LR during the first 48 h of an AP episode compared with NS. 

Study design: A multisite randomized controlled clinical trial, from 2015 to 2020 (Clinical 

Trials.gov NCT03242473). Patients were randomized to exclusively LR or NS for the first 48 h. 

Primary outcomes were serial C-reactive protein (CRP) values. Secondary outcomes included 

other lab values, time to feeds, length of stay (LOS), systemic inflammatory response 
syndrome (SIRS) development, and progression to severe AP (SAP). 

Results: We studied 76 patients (38 LR, 38 NS). CRP at 24 and 48 h were not significantly 

different between LR or NS group. Additionally, there were no differences in trends of BUN, 

amylase, lipase, SIRS status, or SAP development between the LR and NS group at 24 and 48 

h. A higher proportion of LR patients (32%, 12/38) were discharged before 48 h compared to 

NS (13%, 5/38). The LR group had a significantly higher rate of discharge within the first 72 h 

compared to the NS group (p = 0.02). 
Conclusion: The use of LR was associated with a faster rate of discharge during the 

intervention period and in the first 72 h, but no other differences compared to NS. This 

reduction in length of hospitalization has significant implications for patients and healthcare 

costs. 

 

 

 

Health promotion 
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Appl Nurs Res. 2023 Dec:74:151744. 

 doi: 10.1016/j.apnr.2023.151744. Epub 2023 Oct 4. 

Application of "Partnership Care Model" in chronically ill adults and children: A 

systematic review and dose-response meta-analysis of randomized controlled trials 

Morteza Nasiri 1, Fatemeh Yarahmadi 2, Mehrnaz Ardaneh 3, Mehran 

Naghibeiranvand 4, Mohammad Sadegh Aghili Nasab 5, Sahar Zonoori 6, Maryam Babaei 
Khomeini 7, Mahya Torkaman 8, Mohammad Reza Rajabi  9, Masoud Rezaei 10, Masoomeh 

Asadi 11, Zohre Jafari 12 

Abstract 

Background: "Partnership Care Model (PCM)", which is the first partnership conceptual 

framework founded on the Iranian culture to control chronic diseases, has been recently 

used in different fields of nursing research with no levels of valid evidence to support its 

application. Therefore, this systematic review and meta-analysis sought to clarify the 
impacts of interventions developed based on PCM on quality of life (QoL), sleep quality, 

anxiety, and depression among adults and children with chronic diseases.  

Methods: International data sources (e.g., PubMed, Web of Science, Scopus) and national 

databases (e.g., SID, MagIran, IranDoc, IRCT) were searched from 2001 to September 23, 

2023, to find Randomized Controlled Trials (RCTs) on PCM-driven interventions for the 

experimental groups versus no intervention or standard care groups. The studies' 
methodological quality and evidence quality were rated utilizing the Cochrane risk of bias 

instruction and the Grading of Recommendations Assessment, Development, and Evaluation 

(GRADE). Data were pooled by a random-effects approach employing STATA (vers. 11.2). 

Result: Eighteen RCTs, reported in 22 publications, were qualified. The PCM compared to the 

standard care significantly improved the QoL among both adults (10 effect sizes [ESs], mean 

difference [MD]: 3.17, P < 0.001) and children (4 ESs, MD: 4.45, P < 0.001). Likewise, the 

intervention enhanced adults' sleep quality (3 ESs, MD: 7.15, P < 0.001). The anxiety of adults 
and children was also significantly lower in the PCM group (4 ESs, MD: -4.52, P = 0.001; 2 ESs, 

MD: -4.04, P < 0.001, respectively). However, regarding depression, a significant effect of PCM 

was found only among children (3 ESs, MD: -7.99, P = 0.011). The methodological quality of 

the studies and the evidence quality were undesirable. 

Conclusion: The PCM had a promising influence on the caring of adults and children 

suffering from chronic diseases. However, additional high-quality RCTs are needed to 

generate a higher quality of evidence concerning the clinical benefits of the PCM. 
 

 

Child Care Health Dev. 2023 Dec 4. 

 doi: 10.1111/cch.13192. Online ahead of print. 

Telehealth services for children with neuro-developmental disabilities in the Asia-

Pacific region: A systematic review 

Bhagya Devagiri  1 2, Akila Dinethra K Ariyasena  3, Dhammika Deepani 
Siriwardhana  1 4, Samanmali Sumanasena  1 2 
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Background: In recent years telehealth became a popular and a rational health service 

delivery approach, especially amidst multiple challenges posed while providing health care 

interventions during the COVID-19 pandemic. 

Aim: We synthesized available evidence on telehealth for managing children with NDDs in 

the Asia-Pacific region with the aim of identifying successful methods. 

Methodology: We systematically reviewed six electronic databases: MEDLINE, AMED, 
EMBASE, PsychInfo, Web of Science, and (CINAHL plus) using the keywords and database-

specific subject headings from their inception to 25th August 2021. Review findings were 

synthesized narratively, and harvest plots were used to demonstrate the effect of 

interventions. The protocol and reporting the findings of this review adhered to PRISMA 2020 

guidelines. PROSPERO registration: CRD 340690. 

Results: We harvested 30,823 records; 17,563 duplicates were removed, and 196 full-text 

articles were assessed for eligibility. 16 studies with multiple research designs were included 
in the review. Eight were from the Pacific region and eight represented Asia. The 

interventions targeted families and children with a variety of NDDs (autism spectrum 

disorder, Down syndrome, cleft lip and palate, hearing impairment, cerebral palsy etc.) via 

telehealth. Telehealth packages consisted of direct and indirect methods of synchronous, 

asynchronous, and hybrid approaches. All studies used parent-led intervention strategies. 

Telehealth reported a positive effect in 7/16 studies while five showed a neutral effect.  

Conclusions: According to published evidence telehealth for children with NDDs is an 
evolving, evidence-based service facilitation modality in the Asia-Pacific region, with only a 

few published randomized controlled trials. The systematic review shows promising 

telehealth practices emerging across the region despite the diversity in NDDs studied.  

 

 

Health worker education 
 

BMC Health Serv Res. 2024 Feb 8;24(1):177. 
 doi: 10.1186/s12913-024-10547-6. 

Electronic Integrated Management of Childhood Illness (eIMCI): a randomized 

controlled trial to evaluate an electronic clinical decision-making support system for 

management of sick children in primary health care facilities in South Africa 

C Horwood 1, L Haskins 2, S Mapumulo 2, C Connolly 2, S Luthuli 2, C Jensen 3, D Pansegrouw 4, N 

McKerrow 5 6 7 

Abstract 
Background: Electronic clinical decision-making support systems (eCDSS) aim to assist 

clinicians making complex patient management decisions and improve adherence to 

evidence-based guidelines. Integrated management of Childhood Illness (IMCI) provides 

guidelines for management of sick children attending primary health care clinics and is 

widely implemented globally. An electronic version of IMCI (eIMCI) was developed in South 

Africa. 

Methods: We conducted a cluster randomized controlled trial comparing management of 
sick children with eIMCI to the management when using paper-based IMCI (pIMCI) in one 

district in KwaZulu-Natal. From 31 clinics in the district, 15 were randomly assigned to 

intervention (eIMCI) or control (pIMCI) groups. Computers were deployed in eIMCI clinics, 
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and one IMCI trained nurse was randomly selected to participate from each clinic. eIMCI 

participants received a one-day computer training, and all participants received a similar 

three-day IMCI update and two mentoring visits. A quantitative survey was conducted among 

mothers and sick children attending participating clinics to assess the quality of care 

provided by IMCI practitioners. Sick child assessments by participants in eIMCI and pIMCI 

groups were compared to assessment by an IMCI expert. 
Results: Self-reported computer skills were poor among all nurse participants. IMCI 

knowledge was similar in both groups. Among 291 enrolled children: 152 were in the eIMCI 

group; 139 in the pIMCI group. The mean number of enrolled children was 9.7 per clinic 

(range 7-12). IMCI implementation was sub-optimal in both eIMCI and pIMCI groups. eIMCI 

consultations took longer than pIMCI consultations (median duration 28 minutes vs 25 

minutes; p = 0.02). eIMCI participants were less likely than pIMCI participants to correctly 

classify children for presenting symptoms, but were more likely to correctly classify for 
screening conditions, particularly malnutrition. eIMCI participants were less likely to provide 

all required medications (124/152; 81.6% vs 126/139; 91.6%, p= 0.026), and more likely to 

prescribe unnecessary medication (48/152; 31.6% vs 20/139; 14.4%, p = 0.004) compared to 

pIMCI participants. 

Conclusions: Implementation of eIMCI failed to improve management of sick children, with 

poor IMCI implementation in both groups. Further research is needed to understand barriers 

to comprehensive implementation of both pIMCI and eIMCI. 
 

 

 

 

Haematological disorders 
(See also Anaemia and iron deficiency, Malaria: treatment of uncomplicated malaria for 

study in sickle-cell disease patients) 

 

Sickle cell disease 
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 doi: 10.1016/S2352-3026(24)00078-4. Online ahead of print. 

Hydroxyurea dose optimisation for children with sickle cell anaemia in sub -Saharan 

Africa (REACH): extended follow-up of a multicentre, open-label, phase 1/2 trial 

Banu Aygun 1, Adam Lane 2, Luke R Smart 3, Brígida Santos 4, Léon Tshilolo 5, Thomas N 
Williams 6, Peter Olupot-Olupot 7, Susan E Stuber 8, George Tomlinson 9, Teresa 

Latham 8, Russell E Ware 3; REACH Investigators 

Abstract 

Background: Realizing Effectiveness Across Continents with Hydroxyurea (REACH) is an 

open-label non-randomised trial of hydroxyurea (hydroxycarbamide) in children with sickle 

cell anaemia in sub-Saharan Africa. The short-term results of REACH on safety, feasibility, 

and effectiveness of hydroxyurea were published previously. In this paper we report results 
from extended hydroxyurea treatment in the REACH cohort up to 8 years. 
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Methods: In this open-label, non-randomised, phase 1/2 trial, participants were recruited 

from four clinical sites in Kilifi, Kenya; Mbale, Uganda; Luanda, Angola; and Kinshasa, 

Democratic Republic of Congo. Eligible children were 1-10 years old with documented 

haemoglobin SS or haemoglobin Sβ zero thalassaemia, weighing at least 10 kg. Participants 

received fixed-dose hydroxyurea of 17.5 (±2.5) mg/kg per day for 6 months (fixed-dose 

phase), followed by 6 months of dose escalation (2·5-5·0 mg/kg increments every 8 weeks) as 
tolerated, up to 20-35 mg/kg per day (maximum tolerated dose; MTD), defined as mild 

myelosuppression. After the MTD was reached, hydroxyurea dosing was optimised for each 

participant on the basis of changes in bodyweight and laboratory values over time (MTD with 

optimisation phase). After completion of the first 12 months, children with an acceptable 

toxicity profile and favourable responses were given the opportunity to continue 

hydroxyurea until the age of 18 years. The safety and feasibility results after 3 years has been 

reported previously. Here, haematological responses, clinical events, and toxicity rates were 
compared across the dosing phases (fixed-dose hydroxyurea vs MTD with optimisation 

phase) as protocol-specified outcomes. REACH is registered on ClinicalTrials.gov 

(NCT01966731) and is ongoing. 

Findings: We enrolled 635 children between July 4, 2014, and Nov 11, 2016. 606 children 

were given hydroxyurea and 522 (86%; 266 [51%] boys and 256 [49%] girls) received 

treatment for a median of 93 months (IQR 84-97) with 4340 patient-years of treatment. The 

current (Oct 5, 2023) mean dose is 28·2 (SD 5·2) mg/kg per day with an increased mean 
haemoglobin concentration (7·3 [SD 1·1] g/dL at baseline to 8·5 [1·5] g/dL) and mean fetal 

haemoglobin level (10·9% [SD 6·8] to 23·3% [9·5]) and decreased absolute neutrophil count 

(6·8 [3·0] × 109 cells per L to 3·6 [2·2] × 109 cells per L). Incidence rate ratios (IRR) comparing 

MTD with fixed-dose hydroxyurea indicate decreased vaso-occlusive episodes (0·60; 95% CI 

0·52-0·70; p<0·0001), acute chest syndrome events (0·21; 0·13-0·33; p<0·0001), recurrent 

stroke events (0·27; 0·07-1·06; p=0·061), malaria infections (0·58; 0·46-0·72; p<0·0001), non-

malarial infections (0·52; 0·46-0·58; p<0·0001), serious adverse events (0·42; 0·27-0·67; 
p<0·0001), and death (0·70; 0·25-1·97; p=0·50). Dose-limiting toxicity rates were similar 

between the fixed-dose (24·1 per 100 patient-years) and MTD phases (23·2 per 100 patient-

years; 0·97; 0·70-1·35; p=0·86). Grade 3 and 4 adverse events were infrequent (18·5 per 100 

patient-years) and included malaria infection, non-malarial infections, vaso-occlusive pain, 

and acute chest syndrome. Serious adverse events were uncommon (3·6 per 100 patient-

years) and included malaria infections, parvovirus-associated anaemia, sepsis, and stroke, 

with no treatment-related deaths. 
Interpretation: Hydroxyurea dose escalation to MTD with dose optimisation significantly 

improved clinical responses and treatment outcomes, without increasing toxicities in 

children with sickle cell anaemia in sub-Saharan Africa. 
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Evidence-based interventions for reducing sickle cell disease-associated morbidity and 

mortality in sub-Saharan Africa: A scoping review 
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Objective: Sickle cell disease is a lifelong illness affecting millions of people globally, but 

predominantly burdensome in sub-Saharan Africa, where most affected children do not live 

to adulthood, despite available evidence-based interventions that reduce the disease 

burden in high-income countries. 

Method: We reviewed studies evaluating evidence-based interventions that decrease sickle 

cell disease-related morbidity and mortality among children living in sub-Saharan Africa. We 
used the Joanna Briggs scoping review methodological framework and grouped identified 

evidence-based interventions into preventative pharmacotherapeutic agents, newborn 

screening and comprehensive healthcare, disease-modifying agents, nutritional 

supplementation, systemic treatment, supportive agents and patient/carer/population 

education. 

Results: We included 36 studies: 18 randomized controlled trials, 11 observational studies, 5 

before-and-after studies and 2 economic evaluation studies, with most of the studies 
performed in West African countries. Included studies suggest evidence-based interventions 

effectively to reduce the common morbidities associated with sickle cell disease such as 

stroke, vaso-occlusive crisis, acute chest syndrome, severe anaemia and malaria infection. 

Evidence-based interventions also improve survival among study participants. Specifically, 

our review shows hydroxyurea increases haemoglobin and foetal haemoglobin levels, a 

finding with practical implications given the challenges with blood transfusion in this setting. 

The feasibility of implementing individual interventions is hampered by challenges such as 
affordability, accessibility and the availability of financial and human resources.  

Conclusion: Our review suggests that regular use of low-dose hydroxyurea therapy, 

sulphadoxine-pyrimethamine chemoprophylaxis, L-arginine and Omega-3 fatty acid 

supplementation and establishment of specialist stand-alone sickle cell clinics could reduce 

the sickle cell disease-associated morbidity and mortality in sub-Saharan Africa countries. 

 

 
 

Blood Adv. 2023 Jul 11;7(13):3023-3031. 

 doi: 10.1182/bloodadvances.2022008539. 

Zinc for infection prevention in children with sickle cell anemia: a randomized double -

blind placebo-controlled trial 

Ruth Namazzi 1 2, Robert Opoka  1 2, Andrea L Conroy 3, Dibyadyuti Datta  3, Abner 

Tagoola  4, Caitlin Bond 3, Michael J Goings 3, Moon-Suhn Ryu 5, Sarah E Cusick 6, Nancy F 
Krebs 7, Jeong Hoon Jang  8, Wanzhu Tu 9, Russell E Ware 10, Chandy C John 3 

DOI: 10.1182/bloodadvances.2022008539 

Abstract 

Data from small clinical trials in the United States and India suggest zinc supplementation 

reduces infection in adolescents and adults with sickle cell anemia (SCA), but no studies of 

zinc supplementation for infection prevention have been conducted in children with SCA 

living in Africa. We conducted a randomized double-blind placebo-controlled trial to assess 
zinc supplementation for prevention of severe or invasive infections in Ugandan children 

1.00-4.99 years with SCA. Of 252 enrolled participants, 124 were assigned zinc (10 mg) and 

126 assigned placebo once daily for 12 months. The primary outcome was incidence of 

protocol-defined severe or invasive infections. Infection incidence did not differ between 

treatment arms (282 vs. 270 severe or invasive infections per 100 person-years, respectively, 

incidence rate ratio of 1.04 [95% confidence interval (CI), 0.81, 1.32, p=0.78]), adjusting for 
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hydroxyurea treatment. There was also no difference between treatment arms in incidence 

of serious adverse events or SCA-related events. Children receiving zinc had increased serum 

levels after 12-months, but at study exit, 41% remained zinc deficient (<65 μg/dL). In post-

hoc analysis, occurrence of stroke or death was lower in the zinc treatment arm (adjusted 

hazard ratio (95% CI), 0.22 (0.05, 1.00); p=0.05). Daily 10 mg zinc supplementation for 12 

months did not prevent severe or invasive infections in Ugandan children with SCA, but 
many supplemented children remained zinc deficient. Optimal zinc dosing and the role of 

zinc in preventing stroke or death in SCA warrant further investigation. 
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Feasibility trial for the management of severe acute malnutrition in older children with 
sickle cell anemia in Nigeria 

Shehu U Abdullahi  1, Safiya Gambo 2, Hassan Adam Murtala  2, Halima Kabir 1, Khadija A 

Shamsu 1, Garba Gwarzo 1, Sari Acra  3, Virginia A Stallings 4, Mark Rodeghier 5, Michael R 

DeBaun 6 7, Lauren J Klein 3 7 

Abstract 

Children with sickle cell anemia (SCA) living in Nigeria are at an increased risk of 

malnutrition, which contributes to increased morbidity and mortality. However, evidence-
based guidelines for managing malnutrition in children with SCA are lacking. To address this 

gap, we conducted a multicenter, randomized controlled feasibility trial to assess the 

feasibility and safety of treating children with SCA aged from 5 to 12 years and having 

uncomplicated severe acute malnutrition (body mass index z score of <-3.0). Children with 

SCA and uncomplicated severe acute malnutrition were randomly allocated to receive 

supplemental ready-to-use therapeutic food (RUTF) with or without moderate-dose 

hydroxyurea therapy (20 mg/kg per day). Over a 6-month enrollment period, 3190 children 
aged from 5 to 12 years with SCA were evaluated for eligibility, and 110 of 111 children who 

were eligible were enrolled. During the 12-week trial, no participants withdrew or missed 

visits. One participant died of unrelated causes. Adherence was high for hydroxyurea (94%, 

based on pill counts) and RUTF (100%, based on the number of empty sachets returned). No 

refeeding syndrome event or hydroxyurea-related myelosuppression occurred. At the end of 

the trial, the mean change in body mass index z score was 0.49 (standard deviation = 0.53), 

and 39% of participants improved their body mass index z score to ≥-3.0. Our findings 
demonstrate the feasibility, safety, and potential of outpatient treatment for uncomplicated 

severe acute malnutrition in children with SCA aged from 5 to 12 years in a low-resource 

setting. However, RUTF sharing with household and community members potentially 

confounded the response to malnutrition treatment. 
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Efficacy and Tolerability of Twice-Daily Dosing Schedule of Deferasirox in Transfusion-

Dependent Paediatric Beta-Thalassaemia Patients: A Randomized Controlled Study 

George Mathew Panachiyil  1, Tirin Babu 1, Juny Sebastian 1, Mandyam Dhati Ravi  2 

Abstract 

Background: Deferasirox has proved good efficacy and acceptable safety for the 

management of thalassaemia patients. However, some patients are unresponsive or 
intolerant to once-daily administration of deferasirox even at a high dose. The current study 

evaluated the effectiveness and tolerability of twice-daily dosing of deferasirox among 

transfusion-dependent paediatric beta-thalassaemia patients. Methods: This prospective 

randomized single-blinded parallel study included all transfusion-dependent paediatric 

beta-thalassaemia patients prescribed with deferasirox, who visit the study site for their 

regular blood transfusions and follow-up. The enrolled patients were randomized into 

intervention and control groups by using a simple block randomization method. In the 
intervention group, the once-daily dosing of deferasirox was changed to twice-daily dosing 

with the same total daily dose. Whereas, in the control group, the patients continued with 

the once-daily deferasirox dosing. The serum ferritin levels of both groups were determined 

on the enrolment day and after 6 months of follow-up. Results: Forty-one patients were 

included for analysis. A statistically significant mean decrease in serum ferritin levels was 

detected in the intervention group, while the serum ferritin levels of the control group 

significantly increased from baseline. The twice-daily dosing of deferasirox was better 
tolerated by the thalassaemia patients when compared to once-daily 

dosing. Conclusion: This study concludes that twice-daily dosing of deferasirox with the 

same total daily dose significantly enhances the iron chelation efficacy and tolerability 

among transfusion-dependent paediatric beta-thalassaemia patients when compared to 

once-daily regimen. 

 

 
 

Heart disease 

Rheumatic heart disease 
 

Int J Cardiol. 2024 Mar 15:399:131662. 

 doi: 10.1016/j.ijcard.2023.131662. Epub 2023 Dec 22. 

Outcomes of latent rheumatic heart disease: External validation of a simplified score in 

patients with and without secondary prophylaxis 
Bruno R Nascimento 1, Maria Carmo P Nunes 2, Jose Luiz P da Silva  3, Andrew Steer 4, Daniel 

Engelman 5, Emmy Okello 6, Joselyn Rwebembera  6, Liesl Zuhlke 7, Mariana Mirabel 8, Miriam 

Nakitto 6, Rachel Sarnacki 9, Antonio Luiz P Ribeiro 2, Craig A Sable 9, Andrea Z 

Beaton 10; (Gwoko Adunu pa Lutino) trial investigators 

Abstract 

Background: Secondary antibiotic prophylaxis reduces progression of latent rheumatic 

heart disease (RHD) but not all children benefit. Improved risk stratification could refine 
recommendations following positive screening. We aimed to evaluate the performance of a 
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previously developed echocardiographic risk score to predict mid-term outcomes among 

children with latent RHD. 

Methods: We included children who completed the GOAL, a randomized trial of secondary 

antibiotic prophylaxis among children with latent RHD in Uganda. Outcomes were 

determined by a 4-member adjudication panel. We applied the point-based score, consisting 

of 5 variables (mitral valve (MV) anterior leaflet thickening (3 points), MV excessive leaflet tip 
motion (3 points), MV regurgitation jet length ≥ 2 cm (6 points), aortic valve focal thickening 

(4 points) and any aortic regurgitation (5 points)), to panel results. Unfavorable outcome was 

defined as progression of diagnostic category (borderline to definite, mild definite to 

moderate/severe definite), worsening valve involvement or remaining with mild definite 

RHD. 

Results: 799 patients (625 borderline and 174 definite RHD) were included, with median 

follow-up of 24 months. At total 116 patients (14.5%) had unfavorable outcome per study 
criteria, 57.8% not under prophylaxis. The score was strongly associated with unfavorable 

outcome (HR = 1.26, 95% CI 1.16-1.37, p < 0.001). Unfavorable outcome rates in low (≤6 

points), intermediate (7-9 points) and high-risk (≥10 points) children at follow-up were 

11.8%, 30.4%, and 42.2%, (p < 0.001) respectively (C-statistic = 0.64 (95% CI 0.59-0.69)). 

Conclusions: The simple risk score provided an accurate prediction of RHD status at 2-years, 

showing a good performance in a population with milder RHD phenotypes. 

 
 

Congenital heart disease and cardiac surgery 
 

BMC Med. 2024 Feb 6;22(1):27. 

 doi: 10.1186/s12916-023-03242-6. 

Effects of 6-month customized home-based exercise on motor development, bone 

strength, and parental stress in children with simple congenital heart disease: a single -
blinded randomized clinical trial 

Qing Du # 1, Xin Li # 1 2, Zhaoxi Wang  # 3 4, Sun Chen # 5, Xi Zhang  6, Juping Liang  1, Haibin Guo 1, Nan 

Chen 1, Hong Yu 1, Xiaoqing Zhu 1, Xuan Zhou # 7, Kun Sun # 8 

Abstract 

Background: New "noncardiac" problems in children with congenital heart disease (CHD), 

such as developmental delay or long-term neurodevelopmental impairments, have attracted 

considerable attention in recent years. It is hypothesized that exercise might attenuate CHD-
associated neurodevelopmental impairments; however, this has not been thoroughly 

investigated. The objective of this prospective, single-blinded, randomized controlled 

experiment was to evaluate the impact of customized home-based exercise for children with 

CHD. 

Methods: Children aged 0-5 years with echocardiography-confirmed simple CHD subtypes 

who were scheduled to undergo cardiac catheterization were screened for enrolment. 

Among 420 screened CHD children, 192 were enrolled and randomly assigned at a 1:1 ratio to 
receive a 6-month intervention (30 min daily customized home-based exercise program with 

supervision for no less than 5 days per week, combined with home-based exercise 

education) or control treatment (home-based education). The primary outcome was motor 

development (gross motor quotient (GMQ), fine motor quotient (FMQ), and total motor 
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quotient (TMQ)). The secondary outcomes were cardiac function and structure, bone quality, 

physical development, parental anxiety, caregiver burden, and quality of life. Children and 

their families were assessed before and 1, 3, and 6 months after catheterization; 183 (95.3%) 

children were included in the primary analysis. 

Results: After 6-month treatment, the intervention group significantly increased their motor 

quotient, which was consistently higher than that of the control group (GMQ p < 0.0001, FMQ 
p = 0.02, TMQ p < 0.001). The physical developments in height, weight, and circumferences of 

the upper-arm, chest, and head were also significantly improved by exercise (all p < 0.017). 

No significant improvements in the bone strength or the cardiac structure and function were 

found among patients in the intervention group (all p > 0.017). For parents, higher quality of 

life level (total score p = 0.016) was observed in the intervention group; while effects of 

exercise on the anxiety (rude score p = 0.159, standard score p = 0.159) or the Zarit caregiver 

burden scale score (p = 0.404) were non-significant. No adverse events occurred during the 
study period. 

Conclusions: Customized home-based exercise improved motor development in children 

with CHD. While the long-term effects of parent training in home-based exercise are 

unknown, the study results suggest positive outcomes. 

 

 

Pediatr Cardiol. 2024 Jun;45(5):1100-1109. 
 doi: 10.1007/s00246-024-03465-1. Epub 2024 Mar 26. 

Triiodothyronine Supplementation for Children Undergoing Cardiopulmonary Bypass: A 

Meta-Analysis 

Monique R Radman 1, April E Slee 2, Eva M Marwali 3, Michael A Portman 4 

Abstract 

Specific pediatric populations have exhibited disparate responses to triiodothyronine (T3) 

repletion during and after cardiopulmonary bypass (CPB). Objective: To determine if T3 
supplementation improves outcomes in children undergoing CPB. We searched randomized 

controlled trials (RCT) evaluating T3 supplementation in children aged 0-3 years undergoing 

CPB between 1/1/2000 and 1/31/2022. We calculated Hazard ratios (HR) for time to 

extubation (TTE), ICU length of stay (LOS), and hospital LOS. 5 RCTs met inclusion criteria 

with available patient-level data. Two were performed in United States (US) and 3 in 

Indonesia with 767 total subjects (range 29- 220). Median (IQR) age 4.1 (1.6, 8.0) months; 

female 43%; RACHS-1 scores: 1-1%; 2-55%; 3-27%; 4-13%; 5-0.1%; 6-3.9%; 54% of subjects in 
US vs 46% in Indonesia. Baseline TSH and T3 were lower in Indonesia (p < 0.001). No 

significant difference occurred in TTE between treatment groups overall [HR 1.09 (CI, 0.94-

1.26)]. TTE numerically favored T3-treated patients aged 1-5 months [HR 1.24 (CI, 0.97-1.60)]. 

TTE HR for the Indonesian T3 group was 1.31 (CI, 1.04-1.65) vs. 0.95 (CI, 0.78-1.15) in US. The 

ICU LOS HR for the Indonesian T3 group was 1.19 vs. 0.89 in US (p = 0.046). There was a 

significant T3 effect on hospital LOS [HR 1.30 (CI, 1.01-1.67)] in Indonesia but not in US [HR 

0.99 (CI, 0.78-1.23)]. T3 supplementation in children undergoing CPB is simple, inexpensive, 
and safe, showing benefit in resource-limited settings. Differences in effects between 

settings likely relate to depression in baseline thyroid function often associated with 

malnutrition. 

 

 

Curr Probl Cardiol. 2024 Jul;49(7):102567. 
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The effect of individualized nutrition training of children with congenital heart disease 

(CHD) on their growth and development a randomized controlled trial 

Emel Yuruk 1, Senay Cetinkaya  2 

Abstract 

Objective: This study investigated the effectiveness of individualized nutrition training for 
mothers of children who underwent congenital heart disease (CHD) surgery on their 

children's growth and development. 

Methods: The researchers conducted a randomized controlled trial at Çukurova University 

Medical Faculty Balcalı Hospital in Adana, Turkey, between January 20th, 2021, and June 

30th, 2021. They recruited 42 children with CHD and their families. Researchers used a 

personal information form, growth parameter measurements, and the Ankara 

Developmental Screening Inventory to assess the children. Participants were randomly 
divided into three groups. Control group, received standard care. Experimental group 1 

(orally fed), received family-centered care and individualized nutrition training focused on 

age-appropriate food content, preparation methods, and meeting children's caloric needs. 

Experimental group 2 (orally and nutritionally fed), received the same interventions as group 

1. The training programs for the experimental groups included information on strengthening 

breast milk and additional nutritional nutrition support. The training programs for the 

experimental groups likely addressed feeding challenges specific to children with CHD.  
Results: The study found a statistically significant difference in weight gain between the first 

and third follow-ups within the training group (children who received individualized 

nutrition education). This suggests that the training may have positively impacted weight 

gain. Additionally, the children in the training groups who were breastfed for longer than 12 

months had better growth parameters and developmental scores compared to those with 

shorter breastfeeding durations. 

Conclusion: This study suggests that individualized nutrition training for mothers of children 
with CHD surgery may support their children's growth and development, particularly when 

combined with prolonged breastfeeding. 
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Pediatric HIV Disclosure Intervention Improves Immunologic Outcome at 48 Weeks: The 

Sankofa Trial Experience 

Veronika Shabanova  1, Leonard Emuren 1, Geliang Gan 2, Sampson Antwi 3, Lorna Renner 4, Kofi 

Amissah 3, Jonas Tettey Kusah 4, Margaret Lartey 5, Nancy R Reynolds 6, Elijah 
Paintsil 1; Sankofa Study Team 
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Background: The World Health Organization recommends disclosure of HIV status to 

children and adolescents living with HIV (CALWH). HIV disclosure improves adherence to 

antiretroviral therapy and immunologic and virologic outcomes. However, the prevalence of 

HIV disclosure is low in sub-Saharan Africa. We assessed the longitudinal effect of the 

Sankofa Pediatric HIV disclosure intervention on immunologic and virologic outcomes 

among CALWH in Ghana. 
Methods: We conducted a secondary analysis of a two-arm site-randomized clinical trial 

among CALWH aged 7-18 years. Data were collected at baseline, 24, and 48 weeks. 

Generalized linear mixed models were used to compare immunologic (CD4) and virologic 

(viral load) outcomes as both continuous and categorical variables by disclosure status and 

by intervention group. 

Results: Among participants who had their HIV status disclosed during this study, the 

proportion with CD4 percent >25% increased from 56.5% at baseline to 75.4% at week 48 ( P 
= 0.03), with a slight increase in the undisclosed group (69.5% vs. 74.3%, P = 0.56). In the 

intervention arm, there was a steady increase in proportion with CD4 percent >25% from 

47.1% at baseline to 67.8% at week 48 ( P = 0.01) while it remained unchanged in the control 

arm (80.5% vs. 81.3% [ P = 0.89]). Concurrently, declines in detectable viral load were 

observed in both disclosed (63.3% vs. 51.5%, P = 0.16) and undisclosed (69.9% vs. 62.0%, P = 

0.17) groups while the intervention group experienced a meaningful drop from 72.9% to 

57.6% at 24 weeks ( P = 0.04), which was maintained at 48 weeks. 
 

 

Lancet HIV. 2024 Jan;11(1):e42-e51. 

 doi: 10.1016/S2352-3018(23)00265-5. 

A community-based child health and parenting intervention to improve child HIV 

testing, health, and development in rural Lesotho (Early Morning Star): a cluster-

randomised, controlled trial 
Mark Tomlinson 1, Marguerite Marlow 2, Jackie Stewart 3, Moroesi Makhetha  4, Tholoana 

Sekotlo 4, Sebuoeng Mohale 4, Carl Lombard 5, Lynne Murray 6, Peter J Cooper 6, Nathene 

Morley 7, Stephan Rabie 8, Sarah Gordon 9, Amelia van der Merwe 2, Gretchen 

Bachman 10, Xanthe Hunt 2, Lorraine Sherr 11, Lucie Cluver 12, Sarah Skeen 13 

Abstract 

Background: When caregivers live in remote settings characterised by extreme poverty, poor 

access to health services, and high rates of HIV/AIDS, their caregiving ability and children's 
development might be compromised. We aimed to test the effectiveness of a community-

based child health and parenting intervention to improve child HIV testing, health, and 

development in rural Lesotho. 

Methods: We implemented a matched cluster-randomised, controlled trial in the 

Mokhotlong district in northeastern Lesotho with 34 community clusters randomly assigned 

to intervention or wait-list control groups within a pair. Eligible clusters were villages with 

non-governmental organisation partner presence and an active preschool. Participants were 
caregiver-child dyads, where the child was 12-60 months old at baseline. The intervention 

consisted of eight group sessions delivered at informal preschools to all children in each 

village. Mobile health events were hosted for all intervention (n=17) and control (n=17) 

clusters, offering HIV testing and other health services to all community members. Primary 

outcomes were caregiver-reported child HIV testing, child language development, and child 

attention. Assessments were done at baseline, immediately post-intervention (3 months 

https://pubmed.ncbi.nlm.nih.gov/38142113/
https://pubmed.ncbi.nlm.nih.gov/38142113/
https://pubmed.ncbi.nlm.nih.gov/38142113/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tomlinson+M&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Marlow+M&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Stewart+J&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Makhetha+M&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sekotlo+T&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sekotlo+T&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mohale+S&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lombard+C&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Murray+L&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Cooper+PJ&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Morley+N&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Morley+N&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Rabie+S&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gordon+S&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=van+der+Merwe+A&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bachman+G&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bachman+G&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hunt+X&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sherr+L&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Cluver+L&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Skeen+S&cauthor_id=38142113
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=221#search-result-221-2-full-view-affiliation-13


Randomised trials in child health in developing countries 2023-24 

156 
 

post-baseline), and 12 months post-intervention. We assessed child language by means of 

one caregiver-report measure (MacArthur-Bates Communicative Development Inventory 

[CDI]) and used two observational assessments of receptive language (the Mullen Scales of 

Early Learning receptive language subscale, and the Peabody Picture Vocabulary Test 4th 

edn). Child attention was assessed by means of the Early Childhood Vigilance Task. Assessors 

were masked to group assignment. Analysis was by intention to treat. This trial was 
registered with ISRCTN.com, ISRCTN16654287 and is completed. 

Findings: Between Aug 8, 2015, and Dec 10, 2017, 1040 children (531 intervention; 509 

control) and their caregivers were enrolled in 34 clusters (17 intervention; 17 control). 

Compared with controls, the intervention group reported significantly higher child HIV 

testing at the 12-month follow-up (relative risk [RR] 1·46, 95% CI 1·29 to 1·65, p<0·0001), but 

not immediately post-intervention. The intervention group showed significantly higher child 

receptive language on the caregiver report (CDI) at immediate (effect size 3·79, 95% CI 0·78 to 
6·79, p=0·028) but not at 12-month follow-up (effect size 2·96, 95% CI -0·10 to 5·98, p=0·056). 

There were no significant group differences for the direct assessments of receptive language. 

Child expressive language and child attention did not differ significantly between groups.  

Interpretation: Integrated child health and parenting interventions, delivered by trained 

and supervised lay health workers, can improve both child HIV testing and child 

development. 

 
 

J Acquir Immune Defic Syndr. 2024 Apr 15;95(5):431-438. 

 doi: 10.1097/QAI.0000000000003379. Epub 2024 Mar 11. 

Integration of HIV Testing in a Community Intervention for Tuberculosis Screening 

Among Household Contacts of Patients with Tuberculosis in Cameroon and Uganda 

Boris Tchakounte Youngui  1 2, Daniel Atwine 3 4, David Otai 3, Anca Vasiliu 1, Bob 

Ssekyanzi 3, Colette Sih 2, Rogacien Kana  2, Rinah Arinaitwe 3, Benjamin Cuer 1, Leonie 
Simo 2, Richard Okello 5, Patrice Tchendjou 2, Martina Casenghi  6, Albert Kuate Kuate 7, Stavia 

Turyahabwe 8, Jennifer Cohn 9, Maryline Bonnet 1, Boris Kevin Tchounga  2; CONTACT Study 

Group 

Abstract 

Introduction: People living with HIV are considered at higher risk of developing severe forms 

of tuberculosis (TB) disease. Providing HIV testing to TB-exposed people is therefore critical. 

We present the results of integrating HIV testing into a community-based intervention for 
household TB contact management in Cameroon and Uganda. 

Methods: Trained community health workers visited the households of index patients with 

TB identified in 3 urban/semiurban and 6 rural districts or subdistricts as part of a cluster-

randomized trial and provided TB screening to all household contacts. Voluntary HIV 

counseling and testing were offered to contacts aged 5 years or older with unknown HIV 

status. We describe the cascade of care for HIV testing and the factors associated with the 

acceptance of HIV testing. 
Results: Overall, 1983 household contacts aged 5 years or older were screened for TB. Of 

these contacts, 1652 (83.3%) did not know their HIV status, 1457 (88.2%) accepted HIV 

testing, and 1439 (98.8%) received testing. HIV testing acceptance was lower among adults 

than children [adjusted odds ratio (aOR) = 0.35, 95% confidence interval (CI): 0.22 to 0.55], 

those living in household of an HIV-positive vs HIV-negative index case (aOR = 0.56, 95% CI: 

0.38 to 0.83), and contacts requiring a reassessment visit after the initial TB screening visit vs 
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asymptomatic contacts (aOR = 0.20, 95% CI: 0.06 to 0.67) and was higher if living in Uganda 

vs Cameroon (aOR = 4.54, 95% CI: 1.17 to 17.62) or if another contact of the same index case 

was tested for HIV (aOR = 9.22, 95% CI: 5.25 to 16.18). 

Conclusion: HIV testing can be integrated into community-based household TB contact 

screening and is well-accepted. 

 

 

Prevention of mother to child transmission of HIV and early infant 
diagnosis 
 

 

Lancet. 2024 Apr 6;403(10434):1362-1371. 

 doi: 10.1016/S0140-6736(23)02464-9. Epub 2024 Mar 11. 

Optimised prevention of postnatal HIV transmission in Zambia and Burkina Faso 

(PROMISE-EPI): a phase 3, open-label, randomised controlled trial 

Chipepo Kankasa  1, Anaïs Mennecier 2, Beninwendé L D Sakana  3, Jean-Pierre Molès 2, Mwiya 
Mwiya 1, Catherine Chunda-Liyoka 1, Morgana D'Ottavi  2, Souleymane Tassembedo 3, Maria M 

Wilfred-Tonga 1, Paulin Fao 3, David Rutagwera  1, Beauty Matoka  1, Dramane Kania  3, Ousmane 

A Taofiki 3, Thorkild Tylleskär 4, Philippe Van de Perre 2, Nicolas Nagot 5; PROMISE-EPI Trial 

Group 

Abstract 

Background: Transmission through breastfeeding accounts for more than half of the 

unacceptably high number of new paediatric HIV infections worldwide. We hypothesised 
that, in addition to maternal antiretroviral therapy (ART), extended postnatal prophylaxis 

with lamivudine, guided by point-of-care assays for maternal viral load, could reduce 

postnatal transmission. 

Methods: We did a phase 3, open-label, randomised controlled trial at four health-care 

facilities in Zambia and four health-care facilities in Burkina Faso. Mothers with HIV and their 

breastfed infants without HIV attending the second visit of the Expanded Programme of 

Immunisation (EPI-2; infant age 6-8 weeks) were randomly assigned 1:1 to intervention or 
control groups. In the intervention group, maternal viral load was measured using Xpert HIV 

viral load assay at EPI-2 and at 6 months, with results provided immediately. Infants whose 

mothers had a viral load of 1000 copies per mL or higher were started on lamivudine 

syrup twice per day for 12 months or 1 month after breastfeeding discontinuation.  The 

control group followed national guidelines for prevention of postnatal transmission of HIV. 

The primary outcome assessed by modified intention to treat was infant HIV infection at age 
12 months, with HIV DNA point-of-care testing at 6 months and at 12 months. This trial is 

registered with ClinicalTrials.gov (NCT03870438). 

Findings: Between Dec 12, 2019 and Sept 30, 2021, 34 054 mothers were screened for HIV. 

Among them, 1506 mothers with HIV and their infants without HIV, including 1342 mother 

and infant pairs from Zambia and 164 from Burkina Faso, were eligible and randomly 

assigned 1:1 to the intervention (n=753) or control group (n=753). At baseline, the median 

age of the mothers was 30·6 years (IQR 26·0-34·7), 1480 (98·4%) of 1504 were receiving ART, 
and 169 (11·5%) of 1466 had a viral load ≥1000 copies/mL. There was one case of HIV 
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transmission in the intervention group and six in the control group, resulting in a 

transmission incidence of 0·19 per 100 person-years (95% CI 0·005-1·04) in the intervention 

group and 1·16 per 100 person-years (0·43-2·53) in the control group, which did not reach 

statistical significance (p=0·066). HIV-free survival and serious adverse events were similar in 

both groups. 

Interpretation: Our intervention, initiated at EPI-2 and based on extended single-drug 
postnatal prophylaxis guided by point-of-care maternal viral load could be an important 

strategy for paediatric HIV elimination. 
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Effects of preterm birth, maternal ART and breastfeeding on 24-month infant HIV-free 

survival in a randomized trial 
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Matubu 12, Gift Tafadzwa Chareka  13, Gerhard Theron 12, Aarti Avinash Kinikar 13, Mwangelwa 
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Flynn 18, Taha E Taha  1, Katie S McCarthy 19, Renee Browning  20, Lynne M Mofenson 21, Sean S 
Brummel 4, Mary Glenn Fowler 3; IMPAACT PROMISE 1077BF/FF team 

Abstract 

Background: IMPAACT 1077BF/FF (PROMISE) compared the safety/efficacy of two HIV 

antiretroviral therapy (ART) regimens to zidovudine (ZDV) alone during pregnancy for HIV 

prevention. PROMISE found an increased risk of preterm delivery (<37 weeks) with 

antepartum triple ART (TDF/FTC/LPV+r or ZDV/3TC/LPV+r) compared with ZDV alone. We 

assessed the impact of preterm birth, breastfeeding, and antepartum ART regimen on 24-
month infant survival. 

Methods: We compared HIV-free and overall survival at 24 months for liveborn infants by 

gestational age, time-varying breastfeeding status, and antepartum ART arm at 14 sites in 

Africa and India. Kaplan-Meier survival probabilities and Cox proportional hazards ratios 

were estimated. 

Results: Three thousand four hundred and eighty-two live-born infants [568 (16.3%) preterm 

and 2914 (83.7%) term] were included. Preterm birth was significantly associated with lower 
HIV-free survival [0.85; 95% confidence interval (CI) 0.82-0.88] and lower overall survival 

(0.89; 95% CI 0.86-0.91) versus term birth (0.96; 95% CI 0.95-0.96). Very preterm birth (<34 

weeks) was associated with low HIV-free survival (0.65; 95% CI 0.54-0.73) and low overall 

survival (0.66; 95% CI 0.56-0.74). Risk of HIV infection or death at 24 months was higher with 

TDF-ART than ZDV-ART (adjusted hazard ratio 2.37; 95% CI 1.21-4.64). Breastfeeding initiated 

near birth decreased risk of infection or death at 24 months (adjusted hazard ratio 0.05; 95% 

CI 0.03-0.08) compared with not breastfeeding. 
Conclusion: Preterm birth and antepartum TDF-ART were associated with lower 24-month 

HIV-free survival compared with term birth and ZDV-ART. Any breastfeeding strongly 

promoted HIV-free survival, especially if initiated close to birth. Reducing preterm birth and 

promoting infant feeding with breastmilk among HIV/antiretroviral drug-exposed infants 

remain global health priorities. 
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Incorporating the HIV Infant Tracking System into standard-of-care early infant 

diagnosis of HIV services in Kenya: a cost-effectiveness analysis of the HITSystem 
randomised trial 

Sarah Finocchario-Kessler 1, Kathy Goggin 2, Catherine Wexler 3, May Maloba  4, Brad 

Gautney 5, Samoel Khamadi 6, Raphael Lwembe 6, Shadrack Babu 4, Michael Sweat 7 

Abstract 

Background: The HITSystem efficacy trial showed significant improvements in early infant 

diagnosis retention, return and notification of infant test results, and earlier antiretroviral 

therapy (ART) initiation compared with standard-of-care early infant diagnosis services in 
Kenya. This study aimed to analyse data from the HITSystem trial to assess the cost-

effectiveness of the intervention in Kenya. 

Methods: In this analysis, we extrapolated results from the HITSystem cluster randomised 

controlled trial to model early infant diagnosis outcomes and cost-effectiveness if the 

HITSystem was scaled up nationally in Kenya, compared with standard-of-care outcomes. 

We used a micro-costing method to collect cost data, which were analysed from a health-

system perspective, reflecting the investment required to add HITSystem to existing early 
infant diagnosis services and infrastructure. The base model used to calculate cost-

effectiveness was deterministic and calculated the progression of infants through early 

infant diagnosis. Differences in progression across study arms were used to establish efficacy 

outcomes. The number of life-years gained per infant successfully initiating ART were based 

on the Cost Effectiveness of Preventing AIDS Complications model in east Africa. HITSystem 

cost data were integrated into the model, and the incremental cost-effectiveness ratio was 

calculated in terms of cost per life-year gained. Sensitivity analyses were done using the 
deterministic model with triangular stochastic probability functions for key model 

parameters added. The number of life-years gained was discounted at 3% and costs were 

adjusted to 2021 values. 

Findings: The cost per life-year gained from the HITSystem was US$82·72. Total cost for 

national HITSystem coverage in Kenya was estimated to be around $2·6 million; covering 82 

230 infants exposed to HIV at a cost of $31·38 per infant and a yield of 1133 infants receiving 

timely ART, which would result in 31 189 life-years gained. With sensitivity analyses, the cost 
per life-year gained varied from $40·13 to $215·05. 90% of model values across iterations 

ranged between $55·58 (lower 5% threshold) and $132·38 (upper 95% threshold).  

Interpretation: The HITSystem would be very cost-effective in Kenya and can optimise the 

return on the existing investment in the national early infant diagnosis programme. 
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Effects of M-DEPTH Model of Depression Care on Maternal HIV Viral Suppression and 
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Kashesya  7 8, Juliet Nakku 9, Leticia Kyohangirwe 9, Linda Kisaakye Nabitaka  10, Hafsa 

Lukwata  10, Barbara Mukasa  11, Rhoda K Wanyenze 2 

Abstract 

Perinatal depression has been shown to impede adherence to antiretroviral therapy (ART) 

and the prevention of mother-to-child transmission (PMTCT) care continuum; therefore, 

treating perinatal depression may result in increased viral suppression and PMTCT 
adherence. We examined the effects of the M-DEPTH (Maternal Depression Treatment in HIV) 

depression care model (including antidepressants and individual Problem Solving Therapy) 

on depression, maternal viral suppression and adherence to PMTCT care processes in an 

ongoing cluster-randomized controlled trial of 391 HIV-infected pregnant women (200 usual 

care; 191 intervention) with at least mild depressive symptoms enrolled across 8 antenatal 

care clinics in Uganda. At baseline, 68.3% had clinical depression and 41.7% had detectable 

HIV viral load. Adjusted repeated-measures multivariable regression models found that the 
intervention group was nearly 80% less likely to be clinically depressed [Adjusted OR (95% 

CI) 0.22 (0.05, 0.89)] at the 2-month post-pregnancy assessment, compared to the control 

group. However, the intervention and control groups did not differ meaningfully on maternal 

viral suppression, ART adherence, and other PMTCT care processes and outcomes. In this 

sample of women who were mostly virally suppressed and ART adherent at baseline, the 

depression care model had a strong effect on depression alleviation, but no downstream 

effects on viral suppression or other PMTCT care processes. 
 

 

J Acquir Immune Defic Syndr. 2024 Apr 15;95(5):447-455. 

 doi: 10.1097/QAI.0000000000003383. Epub 2024 Mar 11. 

Randomized Trial of Dynamic Choice HIV Prevention at Antenatal and Postnatal Care 

Clinics in Rural Uganda and Kenya 

Jane Kabami 1 2, Catherine A Koss 3, Helen Sunday 1, Edith Biira  1, Marilyn Nyabuti 4, Laura B 
Balzer 5, Shalika Gupta  5, Gabriel Chamie 3, James Ayieko 4, Elijah Kakande 1, Melanie C 

Bacon 6, Diane Havlir 3, Moses R Kamya  1 2, Maya Petersen 5; SEARCH Study Team 

Abstract 

Background: Pregnant and postpartum women in Sub-Saharan Africa are at high risk of HIV 

acquisition. We evaluated a person-centered dynamic choice intervention for HIV prevention 

(DCP) among women attending antenatal and postnatal care. 

Setting: Rural Kenya and Uganda. 
Methods: Women (aged 15 years or older) at risk of HIV acquisition seen at antenatal and 

postnatal care clinics were individually randomized to DCP vs. standard of care 

(SEARCH; NCT04810650). The DCP intervention included structured client choice of product 

(daily oral pre-exposure prophylaxis or postexposure prophylaxis), service location (clinic or 

out of facility), and HIV testing modality (self-test or provider-administered), with option to 

switch over time and person-centered care (phone access to clinician, structured barrier 

assessment and counseling, and provider training). The primary outcome was biomedical 
prevention coverage-proportion of 48-week follow-up with self-reported pre-exposure 

prophylaxis or postexposure prophylaxis use, compared between arms using targeted 

maximum likelihood estimation. 

Results: Between April and July 2021, we enrolled 400 women (203 intervention and 197 

control); 38% were pregnant, 52% were aged 15-24 years, and 94% reported no pre-exposure 

prophylaxis or postexposure prophylaxis use for ≥6 months before baseline. Among 384/400 
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participants (96%) with outcome ascertained, DCP increased biomedical prevention 

coverage 40% (95% CI: 34% to 47%; P < 0.001); the coverage was 70% in intervention vs. 29% 

in control. DCP also increased coverage during months at risk of HIV (81% in intervention, 

43% in control; 38% absolute increase; 95% CI: 31% to 45%; P < 0.001). 

Conclusion: A person-centered dynamic choice intervention that provided flexibility in 

product, testing, and service location more than doubled biomedical HIV prevention 
coverage in a high-risk population already routinely offered access to biomedical prevention 

options. 

 

 

PLoS One. 2024 Apr 19;19(4):e0297652. 

 doi: 10.1371/journal.pone.0297652. eCollection 2024. 

Enhanced peer-group strategies to support the prevention of mother-to-child HIV 
transmission leads to increased retention in care in Uganda: A randomized controlled 

trial 

Alexander Amone 1, Grace Gabagaya  1, Priscilla Wavamunno 1, Gordon Rukundo 1, Joyce 

Namale-Matovu 1, Samuel S Malamba  2, Irene Lubega  1, Jaco Homsy 3, Rachel King  3, Clemensia 

Nakabiito 1, Zikulah Namukwaya  1, Mary Glenn Fowler 1 4, Philippa Musoke 1 5 

Abstract 

Introduction: Despite the scale-up of Option B+, long-term retention of women in HIV care 
during pregnancy and the postpartum period remains an important challenge. We compared 

adherence to clinic appointments and antiretroviral therapy (ART) at 6 weeks, 6, and and 24 

months postpartum among pregnant women living with HIV and initiating Option B+. 

Women were randomized to a peer group support, community-based drug distribution and 

income-generating intervention called "Friends for Life Circles" (FLCs) versus the standard of 

care (SOC). Our secondary outcome was infant HIV status and HIV-free survival at 6 weeks 

and 18 months postpartum. 
Methods: Between 16 May 2016 and 12 September 2017, 540 ART-naïve pregnant women 

living with HIV at urban and rural health facilities in Uganda were enrolled in the study at any 

gestational age. Participants were randomized 1:1 to the unblinded FLC intervention or SOC 

at enrolment and assessed for adherence to the prevention of mother-to-child HIV 

transmission (PMTCT) clinic appointments at 6 weeks, 12, and 24 months postpartum, self-

reported adherence to ART at 6 weeks, 6 and 24 months postpartum and supported by 

plasma HIV-1 RNA viral load (VL) measured at the same time points, retention in care through 
the end of study, and HIV status and HIV-free survival of infants at 18 months postpartum. 

The FLC groups were formed during pregnancy within 4 months of enrollment and held 

monthly meetings in their communites, and were followed up until the last group participant 

reached 24 months post delivery. We used Log-rank and Chi-Square p-values to test the 

equality of Kaplan-Meier survival probabilities and hazard rates (HR) for failure to retain in 

care for any reason by study arm. 

Results: There was no significant difference in adherence to PMTCT clinic visits or to ART or 
in median viral loads between FLC and SOC arms at any follow-up time points. Retention in 

care through the end of study was high in both arms but significantly higher among 

participants randomized to FLC (86.7%) compared to SOC (79.3%), p = 0.022. The adjusted 

HR of visit dropout was 2.4 times greater among participants randomized to SOC compared 

to FLC (aHR = 2.363, 95% CI: 1.199-4.656, p = 0.013). Median VL remained < 400 copies/ml in 

both arms at 6 weeks, 6, and 24 months postpartum. Eight of the 431 infants tested at 18 
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months were HIV positive (1.9%), however, this was not statistically different among mothers 

enrolled in the FLC arm compared to those in the SOC arm. At 18 months, HIV-free survival of 

children born to mothers in the FLC arm was significantly higher than that of children born to 

mothers in the SOC arm. 

Conclusions: Our findings suggest that programmatic interventions that provide group 

support, community-based ART distribution, and income-generation activities may 
contribute to retention in PMTCT care, HIV-free survival of children born to women living 

with HIV, and ultimately, to the elimination of mother-to-child HIV transmission (EMTCT). 
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Bone and Renal Health in Infants With or Without Breastmilk Exposure to Tenofovir-

Based Maternal Antiretroviral Treatment in the PROMISE Randomized Trial 

Tichaona Vhembo 1, Kristin Baltrusaitis 2, Camlin Tierney 2, Maxensia Owor 3, Sufia 

Dadabhai 4, Avy Violari 5, Gerhard Theron 6, Dhayendre Moodley 7, Cynthia Mukwasi-

Kahari 8, Kathleen George 9, John Shepherd 10, George K Siberry 11, Renee Browning  12, Mary 

Glenn Fowler 13, Lynda Stranix-Chibanda  1 14; IMPAACT P1084s study team 
Abstract 

Background: We assessed bone and kidney outcomes in infants randomized postdelivery as 

mother-infant pairs within the IMPAACT PROMISE trial to maternal tenofovir disoproxil 

fumarate-based antiretroviral treatment (mART) or infant nevirapine prophylaxis (iNVP) to 

prevent breastfeeding HIV transmission. 

Methods: Infants were coenrolled in the P1084s substudy on randomization day and 

followed through Week 74. Lumbar spine bone mineral content (LS-BMC) was assessed at 
entry (6-21 age days) and Week 26 by dual-energy x-ray absorptiometry. Creatinine clearance 

(CrCl) was calculated at entry; Weeks 10, 26, and 74. Student t tests compared mean LS-BMC 

and CrCl at Week 26 and mean change from entry between arms. 

Results: Of 400 enrolled infants, the mean (SD; n) for entry LS-BMC was 1.68 g (0.35; n = 363) 

and CrCl was 64.2 mL/min/1.73 m 2 (24.6; n = 357). At Week 26, 98% of infants were 

breastfeeding and 96% on their assigned HIV prevention strategy. The mean (SD) Week 26 

LS-BMC was 2.64 g (0.48) for mART and 2.77 g (0.44) for iNVP; mean difference (95% 
confidence interval [CI]) -0.13 g (-0.22 to -0.04), P = 0.007, n = 375/398 (94%). Mean absolute (-

0.14 g [-0.23 to -0.06]) and percent (-10.88% [-18.53 to -3.23]) increase in LS-BMC from entry 

was smaller for mART than iNVP. At Week 26, the mean (SD) CrCl was 130.0 mL/min/1.73 m 2 

(34.9) for mART vs. 126.1 mL/min/1.73 m 2 (30.0) for iNVP; mean difference (95% CI) 3.8 (-3.0 

to 10.7), P = 0.27, n = 349/398 (88%). 

Conclusion: Week 26 mean LS-BMC was lower in infants in the mART group compared with 

the iNVP group. However, this difference (∼0.23 g) was less than one-half SD, considered 
potentially clinically relevant. No infant renal safety concerns were observed.  

 

 

 

BMC Pregnancy Childbirth. 2024 Feb 21;24(1):153. 

 doi: 10.1186/s12884-024-06332-2. 
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Impact of training and case manager support for traditional birth attendants in the 

linkage of care among HIV-positive pregnant women in Southwest Nigeria: a 3-arm 

cluster randomized control trial 

Adedoyin O Ogunyemi  1, Kofoworola A Odeyemi 2, Babasola O Okusanya  3, Gbenga 

Olorunfemi 4, Melissa Simon 5, Mobolanle R Balogun 2, Alani S Akanmu 6 

Abstract 
Background: Mother-to-child transmission (MTCT) accounts for 90% of all new paediatric 

HIV infections in Nigeria and for approximately 30% of the global burden. This study aimed to 

determine the effectiveness of a training model that incorporated case managers working 

closely with traditional birth attendants (TBAs) to ensure linkage to care for HIV-positive 

pregnant women. 

Methods: This study was a 3-arm parallel design cluster randomized controlled trial in Ifo 

and Ado-Odo Ota, Ogun State, Nigeria. The study employed a random sampling technique to 
allocate three distinct TBA associations as clusters. Cluster 1 received training exclusively; 

Cluster 2 underwent training in addition to the utilization of case managers, and Cluster 3 

served as a control group. In total, 240 TBAs were enrolled in the study, with 80 participants 

in each of the intervention and control groups. and were followed up for a duration of 6 

months. We employed a one-way analysis of variance (ANOVA) statistical test to evaluate the 

differences between baseline and endline HIV knowledge scores and PMTCT practices. 

Additionally, bivariate analysis using the chi-square test was used to investigate linkage to 
care. Furthermore, logistic regression analysis was utilized to identify TBA characteristics 

associated with various PMTCT interventions, including the receipt of HIV test results and 

repeat testing at term for HIV-negative pregnant women. The data analysis was performed 

using Stata version 16.1.877, and we considered results statistically significant when p values 

were less than 0.05. 

Results: At the end of this study, there were improvements in the TBAs' HIV and PMTCT-

related knowledge within the intervention groups, however, it did not reach statistical 
significance (p > 0.05). The referral of pregnant clients for HIV testing was highest (93.5%) 

within cluster 2 TBAs, who received both PMTCT training and case manager support (p ≤ 

0.001). The likelihood of HIV-negative pregnant women at term repeating an HIV test was 

approximately 4.1 times higher when referred by TBAs in cluster 1 (AOR = 4.14; 95% CI [2.82-

5.99]) compared to those in the control group and 1.9 times in cluster 2 (AOR = 1.93; 95% CI 

[1.3-2.89]) compared to the control group. Additionally, older TBAs (OR = 1.62; 95% CI [1.26-

2.1]) and TBAs with more years of experience in their practice (OR = 1.45; 95% CI [1.09-1.93]) 
were more likely to encourage retesting among HIV-negative women at term. 

Conclusions: The combination of case managers and PMTCT training was more effective 

than training alone for TBAs in facilitating the linkage to care of HIV-positive pregnant 

women, although this effect did not reach statistical significance. Larger-scale studies to 

further investigate the benefits of case manager support in facilitating the linkage to care for 

PMTCT of HIV are recommended. 
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Systemic inflammation in pregnant women with HIV: relationship with HIV treatment 

regimen and preterm delivery 
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Brummel 2, Daniela Moisi 3, Sufia Dadabhai 4, Dhayendre Moodley 5, Avy Violari 6, Lameck 

Chinula  7, Maxensia Owor 8, Amita Gupta  9, Judith S Currier 10, Taha E Taha  4, Mary Glenn 

Fowler 11; PROMISE study team 

Abstract 

Objective: : HIV treatment regimen during pregnancy was associated with preterm delivery 
(PTD) in the PROMISE 1077 BF trial. Systemic inflammation among pregnant women with HIV 

could help explain differences in PTD by treatment regimen. We assessed associations 

between inflammation, treatment regimen, and PTD. 

Design/methods: : A nested 1:1 case-control study (N = 362) was conducted within a multi-

country randomized trial comparing three HIV regimens in pregnant women: zidovudine 

alone, or combination antiretroviral therapy (ART) with lopinavir/ritonavir and either 

zidovudine or tenofovir. Cases were women with PTD (<37 weeks of gestational age). The 
following inflammatory biomarkers were measured in plasma samples using immunoassays: 

soluble CD14 (sCD14) and sCD163, intestinal fatty acid-binding protein, interleukin (IL)-6, 

interferon γ, and tumor necrosis factor α. We fit regression models to assess associations 

between second trimester biomarkers (measured before ART initiation at 13-23 weeks of 

gestational age and 4 weeks later), treatment regimen, and PTD. We also assessed whether 

inflammation was a mediator in the relationship between ART regimen and PTD. 

Results: : Persistently high interleukin-6 was associated with increased PTD. Compared to 
zidovudine alone, the difference in biomarker concentration between week 0 and week 4 

was significantly higher (p < 0.05) for both PI-based regimens. However, the estimated 

proportion of the ART effect on increased PTD mediated by persistently high biomarker 

levels was ≤5% for all biomarkers. 

Conclusions: Persistently high IL-6 during pregnancy was associated with PTD. While PI-

based ART was associated with increases in inflammation, factors other than inflammation 

likely explain the increased PTD in ART-based regimens compared to zidovudine alone. 
 

 

 AIDS. 2024 Mar 4. 

 doi: 10.1097/QAD.0000000000003878. Online ahead of print. 

Effects of preterm birth, maternal ART and breastfeeding on 24-month infant HIV-free 

survival in a randomized trial 

Sufia Dadabhai  1 2, Victoria B Chou 3, Mauricio Pinilla  4, Lameck Chinula  5, Maxensia Owor 6, Avy 
Violari 7, Dhayendre Moodley 8, Lynda Stranix-Chibanda  9 10, Taguma Allen Matubu 10, Gift 

Tafadzwa Chareka  10, Gerhard Theron 11, Aarti Avinash Kinikar 12, Mwangelwa Mubiana-

Mbewe 13, Lee Fairlie 14, Raziya Bobat 15, Blandina Theophil Mmbaga  16, Patricia M Flynn 17, Taha 

E Taha 1, Katie S McCarthy 18, Renee Browning  19, Lynne M Mofenson 20, Sean S Brummel 4, Mary 

Glenn Fowler 3; IMPAACT PROMISE 1077BF/FF team. 

Abstract 

Background: IMPAACT 1077BF/FF compared the safety/efficacy of two HIV antiretroviral 
therapy (ART) regimens to zidovudine (ZDV) alone during pregnancy for HIV prevention. 

PROMISE found an increased risk of preterm delivery (<37 weeks) with antepartum triple ART 

(TDF/FTC/LPV+r or ZDV/3TC/LPV+r) compared to ZDV alone. We assessed the impact of 

preterm birth, breastfeeding and antepartum ART regimen on 24-month infant survival. 

Methods: We compared HIV-free and overall survival at 24-months for liveborn infants by 

gestational age, time-varying breastfeeding status, and antepartum ART arm at 14 sites in 
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Africa and India. Kaplan-Meier survival probabilities and Cox proportional hazards ratios (HR) 

were estimated. 

Results: 3,482 live-born infants (568 [16 3%] preterm and 2,914 [83 7%] term) were included. 

Preterm birth was significantly associated with lower HIV-free survival (0·85; 95% CI: 0·82-

0·88) and lower overall survival (0·89; 95% CI: 0·86-0·91) versus term birth (0·96; 95% CI: 0·95-

0·96). Very preterm birth (<34 weeks) was associated with low HIV-free survival (0·65; 95% CI: 
0·54-0·73) and low overall survival (0·66; 95% CI: 0·56-0·74). Risk of HIV infection or death at 

24-months was higher with TDF-ART than ZDV-ART (adjusted HR 2·37; 95% CI: 1·21-4·64). 

Breastfeeding initiated near birth decreased risk of infection or death at 24 months (adjusted 

HR 0·05; 95% CI: 0·03-0·08) compared to not breastfeeding. 

Conclusion: Preterm birth and antepartum TDF-ART were associated with lower 24-month 

HIV-free survival compared to term birth and ZDV-ART. Any breastfeeding strongly promoted 

HIV-free survival, especially if initiated close to birth. Reducing preterm birth and promoting 
infant feeding with breastmilk among HIV/ARV-exposed infants remain global health 

priorities. 

 

 

 

Antiretroviral therapy (ART) 
 
Int J STD AIDS. 2024 Apr;35(5):389-396. 

 doi: 10.1177/09564624241226489. Epub 2024 Jan 12. 

Effect of the timing of antiretroviral treatment initiation on CD4 count in children and 

youths living with HIV in North India 

Mukesh Vir Singh 1, Sukesh Sharma 1, Anubha Shrivastava  1, Santosh Kumar Shukla  1, Shahid 

Akhtar Siddiqui  1, Manisha Maurya  1, Nandita Mishra  1, Rajesh Kumar Yadav 1 

Abstract 
Background: Immediate start of antiretroviral treatment (ART) among non-hospitalized 

outpatient children living with HIV may improve or worsen clinical outcomes due to immune 

reconstitution. 

Objective: Role of immediate versus post-stabilization start of antiretroviral treatment in 

children and youths living with HIV on CD4 count and viral load suppression.  

Methods: This was a single blinded, randomized controlled trial conducted on outpatients 

attending a tertiary care hospital associated HIV clinic in North India. We enrolled ART-naive 
children and youths living with HIV aged 18 months to 21 years in a 1:1 ratio. Block 

randomization was done using computerized software. Children and youths living with HIV 

were either started with ART on diagnosis immediately within 24 h (Group A) or post 

stabilization at 2 weeks (Group B) as per National AIDS Control Organization (NACO) India 

guidelines. Both groups were comparable for baseline characteristics.  

Results: There was no significant difference seen in CD4 counts between two groups at 6 

months follow up. CD4 count increased significantly in immediate group but not in post-
stabilization group at 6 months. No significant changes/differences was seen in WHO clinical 

staging or anthropometry; one patient developed tuberculosis in both groups. Viral load at 6 

months in both the groups did not differ significantly. 
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Conclusion: Immediate ART in children and youths living with HIV results in significant 

increase in CD4 count at 6 months follow up exemplifying immunological response to ART.  

 

 

Clin Infect Dis. 2023 Sep 18;77(6):875-882. 

 doi: 10.1093/cid/ciad267. 
First Pharmacokinetic Data of Tenofovir Alafenamide Fumarate and Tenofovir With 

Dolutegravir or Boosted Protease Inhibitors in African Children: A Substudy of the 

CHAPAS-4 Trial 

Hylke Waalewijn 1 2, Alexander J Szubert 3, Roeland E Wasmann 2, Lubbe Wiesner 2, Chishala 

Chabala  4 5, Mutsa Bwakura-Dangarembizi 6, Shafic Makumbi 7, Joan Nangiya  8, Vivian 

Mumbiro 6, Veronica Mulenga  5, Victor Musiime 8 9, Lara N Monkiewicz 3, Anna L 

Griffiths 3, Alasdair Bamford 3 10, Katja Doerholt 3 11, Paolo Denti 2, David M Burger 1, Diana M 
Gibb 3, Helen M McIlleron 2 12, Angela Colbers 1; Children with HIV in Africa – Pharmacokinetics 

and Acceptability of Simple second-line antiretroviral regimens (CHAPAS-4) Trial Team 

Abstract 

Background: We evaluated the pharmacokinetics of tenofovir alafenamide fumarate (TAF) 

and tenofovir in a subset of African children enrolled in the CHAPAS-4 trial. 

Methods: Children aged 3-15 years with human immunodeficiency virus infection failing 

first-line antiretroviral therapy were randomized to emtricitabine/TAF versus standard-of-
care nucleoside reverse transcriptase inhibitor combination, plus dolutegravir, 

atazanavir/ritonavir, darunavir/ritonavir, or lopinavir/ritonavir. Daily emtricitabine/TAF was 

dosed according to World Health Organization (WHO)-recommended weight bands: 120/15 

mg in children weighing 14 to <25 kg and 200/25 mg in those weighing ≥25 kg. At steady 

state, 8-9 blood samples were taken to construct pharmacokinetic curves. Geometric mean 

(GM) area under the concentration-time curve (AUC) and the maximum concentration 

(Cmax) were calculated for TAF and tenofovir and compared to reference exposures in 
adults. 

Results: Pharmacokinetic results from 104 children taking TAF were analyzed. GM 

(coefficient of variation [CV%]) TAF AUClast when combined with dolutegravir (n = 18), 

darunavir/ritonavir (n = 34), or lopinavir/ritonavir (n = 20) were 284.5 (79), 232.0 (61), and 

210.2 (98) ng*hour/mL, respectively, and were comparable to adult reference values. When 

combined with atazanavir/ritonavir (n = 32), TAF AUClast increased to 511.4 (68) ng*hour/mL. 

For each combination, tenofovir GM (CV%) AUCtau and Cmax remained below reference 
values in adults taking 25 mg TAF with a boosted protease inhibitors. 

Conclusions: In children, TAF combined with boosted PIs or dolutegravir and dosed 

according to WHO-recommended weight bands provides TAF and tenofovir concentrations 

previously demonstrated to be well tolerated and effective in adults. These data provide the 

first evidence for use of these combinations in African children. 
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HIV Drug Resistance Patterns and Characteristics Associated with Clinically Significant 

Drug Resistance among Children with Virologic Failure on Antiretroviral Treatment in 

Kenya: Findings from the Opt4Kids Randomized Controlled Trial 
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Abstract 
Increasing HIV drug resistance (DR) among children with HIV (CHIV) on antiretroviral 

treatment (ART) is concerning. CHIV ages 1-14 years enrolled from March 2019 to December 

2020 from five facilities in Kisumu County, Kenya, were included. Children were randomized 

1:1 to control (standard-of-care) or intervention (point-of-care viral load (POC VL) testing 

every three months with targeted genotypic drug resistance testing (DRT) for virologic failure 

(VF) (≥1000 copies/mL)). A multidisciplinary committee reviewed CHIV with DRT results and 

offered treatment recommendations. We describe DR mutations and present logistic 
regression models to identify factors associated with clinically significant DR. We enrolled 

704 children in the study; the median age was 9 years (interquartile range (IQR) 7, 12), 344 

(49%) were female, and the median time on ART was 5 years (IQR 3, 8). During the study 

period, 106 (15%) children had DRT results (84 intervention and 22 control). DRT detected 

mutations associated with DR in all participants tested, with 93 (88%) having major 

mutations, including 51 (54%) with dual-class resistance. A history of VF in the prior 2 years 

(adjusted odds ratio (aOR) 11.1; 95% confidence interval (CI) 6.3, 20.0) and less than 2 years 
on ART at enrollment (aOR 2.2; 95% CI 1.1, 4.4) were associated with increased odds of major 

DR. DR is highly prevalent among CHIV on ART with VF in Kenya. Factors associated with drug 

resistance may be used to determine which children should be prioritized for DRT. 

 

 

Clin Infect Dis. 2023 Nov 11;77(9):1312-1317. 

 doi: 10.1093/cid/ciad346. 
Pharmacokinetic Data of Dolutegravir in Second-line Treatment of Children With 

Human Immunodeficiency Virus: Results From the CHAPAS4 Trial 

Lisanne A H Bevers 1, Hylke Waalewijn 1 2, Alexander J Szubert 3, Chishala Chabala  4, Mutsa 

Bwakura-Dangarembizi 5, Shafic Makumbi 6, Joan Nangiya  7, Vivian Mumbiro 5, Veronica 

Mulenga  4, Victor Musiime 7, David M Burger 1, Diana M Gibb 3, Angela Colbers 1 

Abstract 

Background: Dolutegravir (DTG), combined with a backbone of 2 nucleoside reverse 
transcriptase inhibitors, is currently the preferred first-line treatment for human 

immunodeficiency virus (HIV) in childhood. CHAPAS4 is an ongoing randomized controlled 

trial investigating second-line treatment options for children with HIV. We did a nested 

pharmacokinetic (PK) substudy within CHAPAS4 to evaluate the DTG exposure in children 

with HIV taking DTG with food as part of their second-line treatment. 

Methods: Additional consent was required for children on DTG enrolled in the CHAPAS4 trial 

to participate in this PK substudy. Children weighing 14-19.9 kg took 25 mg DTG as 
dispersible tablets and children ≥20 kg took 50 mg film-coated tablets. Steady-state 24-hour 

DTG plasma concentration-time PK profiling was done at t = 0 and 1, 2, 4, 6, 8, 12, and 24 

hours after observed DTG intake with food. Reference adult PK data and pediatric data from 

the ODYSSEY trial were used primarily for comparison. The individual target trough 

concentration (Ctrough) was defined as 0.32 mg/L. 
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Results: Thirty-nine children on DTG were included in this PK substudy. The geometric mean 

(GM) area under the concentration-time curve over the dosing interval (AUC0-24h) was 57.1 

hours × mg/L (coefficient of variation [CV%], 38.4%), which was approximately 8% below the 

average AUC0-24h in children in the ODYSSEY trial with comparable dosages, but above the 

adult reference. The GM (CV%) Ctrough was 0.82 mg/L (63.8%), which was comparable to 

ODYSSEY and adult reference values. 
Conclusions: This nested PK substudy shows that the exposure of DTG taken with food in 

children on second-line treatment is comparable with that of children in the ODYSSEY trial 

and adult references. 
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Effectiveness of a community-based intervention (Konga model) to address factors 

contributing to low viral load suppression among children living with HIV in Tanzania: a 

preliminary, cluster, randomized clinical trial report 

Kihulya Mageda  1, Khamis Kulemba  2, Edwin Kilimba  3, Leornard K Katalambula  4, Ntuli 

Kapologwe 4, Pammla Petrucka  5 

Abstract 
Background: Despite effective antiretroviral therapy (ART) coverage in other groups living 

with human immunodeficiency virus (HIV) in Tanzania, virologic suppression among HIV-

positive children receiving ART remains unacceptably low. This study evaluated the 

effectiveness of a community-based intervention (Konga model) in addressing the factor 

contributing to low viral load suppression among children living with HIV in the Simiyu 

region, Tanzania. 

Methods: This study used a parallel cluster randomized trial. The cluster was only eligible if 
the health facility provided HIV care and treatment. All eligible resident children aged 2‒14 

years who attended the cluster with a viral load > 1,000 cells/mm were enrolled. The 

intervention included three distinct activities: adherence counseling, psychosocial support, 

and co-morbidity screening such as tuberculosis. The evaluation was based on patient-

centered viral load outcomes measured at baseline and 6 months later. Using a pre- and 

post-test design, we compared the means of participants in the intervention and control 

groups. We performed an analysis of covariance. The effect of a Konga was calculated using 
omega-squared. We used F-tests, with their corresponding p-values, as measures of 

improvement. 

Results: We randomly assigned 45 clusters to the treatment (15) and control (30) groups. We 

enrolled 82 children with amedian age of 8.8 years(interquartile range(IQR);5.5-11.2), and a 

baseline median viral load of 13,150 cells/mm (interquartile range (IQR);3600-59,200). After 

the study, both children in each group had good adherence, with children in the treatment 

group scoring slightly higher than those in the control group, 40 (97.56%) versus 31(75%61), 
respectively. At the end of the study, the difference in viral load suppression between the two 

groups was significant. The median viral load suppression at the end of the study was 50 

cells/mm [IQR, (20-125)]. After adjusting for the viral load before the intervention, the effect 

size of the Konga intervention explained 4% (95% confidence interval [0%, 14.1%]) of the 

viral load variation at the end of the intervention. 
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Conclusion: The Konga model demonstrated significant positive effects that improved viral 

load suppression. We recommend implementing the Konga model trial in other regions to 

improve the consistency of results. 
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Neuropsychiatric manifestations and sleep disturbances with dolutegravir-based 

antiretroviral therapy versus standard of care in children and adolescents: a secondary 

analysis of the ODYSSEY trial 

Anna Turkova  1, Ellen White 2, Adeodata R Kekitiinwa  3, Vivian Mumbiro 4, Elizabeth 

Kaudha  5, Afaaf Liberty 6, Grace Miriam Ahimbisibwe 7, Tumelo Moloantoa  6, Ussanee 
Srirompotong  8, Nozibusiso Rejoice Mosia  9, Thanyawee Puthanakit 10, Robin Kobbe 11, Clàudia 

Fortuny 12, Hajira Kataike 7, Dickson Bbuye 3, Sathaporn Na-Rajsima  13, Alexandra 

Coelho 14, Abbas Lugemwa  15, Mutsa F Bwakura-Dangarembizi 4, Nigel Klein 16, Hilda A 
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Rojo 20, Avy Violari 6, Diana M Gibb 2, Deborah Ford 2; ODYSSEY trial team 

Abstract 

Background: Cohort studies in adults with HIV showed that dolutegravir was associated with 
neuropsychiatric adverse events and sleep problems, yet data are scarce in children and 

adolescents. We aimed to evaluate neuropsychiatric manifestations in children and 

adolescents treated with dolutegravir-based treatment versus alternative antiretroviral 

therapy. 

Methods: This is a secondary analysis of ODYSSEY, an open-label, multicentre, randomised, 

non-inferiority trial, in which adolescents and children initiating first-line or second-line 

antiretroviral therapy were randomly assigned 1:1 to dolutegravir-based treatment or 
standard-of-care treatment. We assessed neuropsychiatric adverse events (reported by 

clinicians) and responses to the mood and sleep questionnaires (reported by the participant 

or their carer) in both groups. We compared the proportions of patients with 

neuropsychiatric adverse events (neurological, psychiatric, and total), time to first 

neuropsychiatric adverse event, and participant-reported responses to questionnaires 

capturing issues with mood, suicidal thoughts, and sleep problems. 

Findings: Between Sept 20, 2016, and June 22, 2018, 707 participants were enrolled, of 
whom 345 (49%) were female and 362 (51%) were male, and 623 (88%) were Black-African. Of 

707 participants, 350 (50%) were randomly assigned to dolutegravir-based antiretroviral 

therapy and 357 (50%) to non-dolutegravir-based standard-of-care. 311 (44%) of 707 

participants started first-line antiretroviral therapy (ODYSSEY-A; 145 [92%] of 157 

participants had efavirenz-based therapy in the standard-of-care group), and 396 (56%) of 

707 started second-line therapy (ODYSSEY-B; 195 [98%] of 200 had protease inhibitor-based 

therapy in the standard-of-care group). During follow-up (median 142 weeks, IQR 124-159), 
23 participants had 31 neuropsychiatric adverse events (15 in the dolutegravir group and 

eight in the standard-of-care group; difference in proportion of participants with ≥1 event 

p=0·13). 11 participants had one or more neurological events (six and five; p=0·74) and 14 

participants had one or more psychiatric events (ten and four; p=0·097). Among 14 

participants with psychiatric events, eight participants in the dolutegravir group and four in 

standard-of-care group had suicidal ideation or behaviour. More participants in the 
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dolutegravir group than the standard-of-care group reported symptoms of self-harm (eight 

vs one; p=0·025), life not worth living (17 vs five; p=0·0091), or suicidal thoughts (13 vs none; 

p=0·0006) at one or more follow-up visits. Most reports were transient. There were no 

differences by treatment group in low mood or feeling sad, problems concentrating, feeling 

worried or feeling angry or aggressive, sleep problems, or sleep quality.  

Interpretation: The numbers of neuropsychiatric adverse events and reported 
neuropsychiatric symptoms were low. However, numerically more participants had 

psychiatric events and reported suicidality ideation in the dolutegravir group than the 

standard-of-care group. These differences should be interpreted with caution in an open-

label trial. Clinicians and policy makers should consider including suicidality screening of 

children or adolescents receiving dolutegravir. 

 

ART therapeutic monitoring 
 
J Acquir Immune Defic Syndr. 2023 Aug 15;93(5):403-412. 

 doi: 10.1097/QAI.0000000000003212. 

Point-of-Care Viral Load Testing to Manage HIV Viremia During the Rollout of 

Dolutegravir-Based ART in South Africa: A Randomized Feasibility Study (POwER) 

Jienchi Dorward 1 2, Yukteshwar Sookrajh 3, Richard Lessells 2 4, Elliot Bulo 3, Jessica 

Naidoo 2, Keshani Naidoo 2, Nicola Bodley 2, Mlungisi Khanyile 2, Claudia Jansen Van 
Vuuren 2, Pravikrishnen Moodley 5, Natasha Samsunder 2, Lara Lewis 2, Paul K Drain 6 7 8, Gail 

Hayward 1, Christopher C Butler 1, Nigel Garrett 2 9 

Abstract 

Background: Data are required regarding the feasibility of conducting a randomized trial of 

point-of-care viral load (VL) testing to guide management of HIV viremia and to provide 

estimates of effect to guide potential future trial design. 

Setting: Two public South African clinics during the dolutegravir-based antiretroviral 
therapy (ART) rollout. 

Methods: We randomized adults receiving first-line ART, with recent VL ≥1000 copies/mL, in 

a 1:1 ratio to receive point-of-care Xpert HIV-1 VL versus standard-of-care laboratory VL 

testing after 12 weeks. Feasibility outcomes included proportions of eligible patients 

enrolled and completing follow-up and VL process outcomes. Estimates of effect were 

assessed using the trial primary outcome of VL <50 copies/mL after 24 weeks. 

Results: From August 2020 to March 2022, we enrolled 80 eligible participants, an estimated 
24% of those eligible. 47 of 80 (58.8%) were women, and the median age was 38.5 years 

(interquartile range [IQR], 33-45). 44 of 80 (55.0%) were receiving dolutegravir, and 36 of 80 

(465.0%) were receiving efavirenz. After 12 weeks, point-of-care participants received VL 

results after median 3.1 hours (IQR 2.6-3.8), versus 7 days (IQR 6-8, P < 0.001) in standard of 

care. Twelve-week follow-up VL was ≥1000 copies/mL in 13 of 39 (33.3%) point-of-care 

participants and in 16 of 41 (39.0%) standard-of-care participants; 11 of 13 (84.6%) and 12 of 

16 (75.0%) switched to second-line ART. After 24 weeks, 76 of 80 (95.0%) completed follow-
up. 27 of 39 (69.2% [95% CI: 53.4 to 81.4]) point-of-care participants achieved VL <50 

copies/mL versus 29 of 40 (72.5% [57.0 to 83.9]) standard-of-care participants. Point-of-care 

participants had median 3 (IQR, 3-4) clinical visits versus 4 (IQR, 4-5) in standard-of-care 

participants ( P < 0.001). 

https://pubmed.ncbi.nlm.nih.gov/37120720/
https://pubmed.ncbi.nlm.nih.gov/37120720/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dorward+J&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sookrajh+Y&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lessells+R&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bulo+E&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Naidoo+J&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Naidoo+J&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Naidoo+K&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bodley+N&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Khanyile+M&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Van+Vuuren+CJ&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Van+Vuuren+CJ&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Moodley+P&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Samsunder+N&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lewis+L&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Drain+PK&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hayward+G&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hayward+G&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Butler+CC&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Garrett+N&cauthor_id=37120720
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=53#search-result-53-7-full-view-affiliation-9


Randomised trials in child health in developing countries 2023-24 

171 
 

Conclusions: It was feasible to conduct a trial of point-of-care VL testing to manage viremia. 

Point-of-care VL lead to quicker results and fewer clinical visits, but estimates of 24-week VL 

suppression were similar between arms. 

 

HIV exposed infants and children 
 

AIDS Behav. 2023 Dec;27(12):3831-3843. 
 doi: 10.1007/s10461-023-04097-x. Epub 2023 Jun 12. 

Why do Integrated Maternal HIV and Infant Healthcare Services work? A Secondary 

Analysis of a Randomised Controlled Trial in South Africa 

Kirsty Brittain 1, Karryn Brown 2, Tamsin Phillips 2, Allison Zerbe 3, Jennifer Pellowski 4 5, Robert 

H Remien 6, Claude A Mellins 6, Elaine J Abrams 3 7 8, Landon Myer 2 

Abstract 

In a randomised trial, we found that integrated maternal HIV and infant health services 
through the end of breastfeeding were significantly associated with the primary outcome of 

engagement in HIV care and viral suppression at 12 months postpartum, compared to the 

standard of care. Here, we quantitatively explore potential psychosocial modifiers and 

mediators of this association. Our findings suggest that the intervention was significantly 

more effective among women experiencing an unintended pregnancy but did not improve 

outcomes among women reporting risky alcohol use. Although not statistically significant, 
our results suggest that the intervention may also be more effective among women 

experiencing higher levels of poverty and HIV-related stigma. We observed no definitive 

mediator of the intervention effect, but women allocated to integrated services reported 

better relationships with their healthcare providers through 12 months postpartum. These 

findings point to high-risk groups that may benefit the most from integrated care, as well as 

groups for whom these benefits are hampered and that warrant further attention in 

intervention development and evaluation. 
 

 

Chronic comorbidity in paediatric HIV 
 

HIV Med. 2023 Oct 7. 

 doi: 10.1111/hiv.13565. Online ahead of print. 

Exhaled nitric oxide is associated with inflammatory biomarkers and risk of acute 
respiratory exacerbations in children with HIV-associated chronic lung disease 

Trym Thune Flygel 1 2, Dan Hameiri-Bowen 3, Victoria Simms 4, Sarah Rowland-Jones 3, Rashida 

Abbas Ferrand 5 6, Tsitsi Bandason 6, Louis-Marie Yindom 3, Jon Øyvind Odland 7 8, Jorunn 

Pauline Cavanagh 1 2, Trond Flaegstad 1 2, Evgeniya Sovershaeva  2 9 

Abstract 

Objectives: Chronic lung disease is a recognized complication in children with HIV. Acute 

respiratory exacerbations (ARE) are common among this group and cause significant 
morbidity. Exhaled nitric oxide (eNO) is a known marker of local airway inflammation. We 

investigated the association between eNO and ARE, biomarkers of systemic inflammation, 

and the effect of azithromycin on eNO levels. 
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Methods: Individuals aged 6-19 years with HIV-associated chronic lung disease in Harare, 

Zimbabwe, were enrolled in a placebo-controlled randomized trial investigating the effect of 

48-week azithromycin treatment on lung function and ARE. eNO levels and biomarkers were 

measured at inclusion and after treatment in a consecutively enrolled subset of participants. 

Linear regression and generalized linear models were used to study associations between 

eNO and ARE, biomarkers, and the effect of azithromycin on eNO levels. 
Results: In total, 172 participants were included in this sub-study, 86 from the placebo group 

and 86 from the azithromycin group. Participants experiencing at least one ARE during 

follow-up had significantly higher eNO levels at baseline than participants who did not 

(geometric mean ratio 1.13, 95% confidence interval [CI] 1.03-1.24, p = 0.015), adjusted for 

trial arm, age, sex and history of tuberculosis. Matrix metalloproteinase (MMP)-3, -7, and -10 

were significantly associated with higher baseline eNO levels. At 48 weeks, azithromycin 

treatment did not affect eNO levels (geometric mean ratio 0.86, 95% CI 0.72-1.03, p = 0.103). 
Conclusion: Higher baseline eNO levels were a risk factor for ARE. eNO was associated with 

proinflammatory biomarkers previously found to contribute to the development of chronic 

lung disease. The potential use of eNO as a marker of inflammation and risk factor for ARE in 

HIV-associated chronic lung disease needs further investigation. 

 

Nutrition, growth and development of children with HIV 
 

Cotrimoxazole preventative therapy 
 

 

HIV-TB coinfection 
 

PLOS Glob Public Health. 2023 Jul 14;3(7):e0001473. 

 doi: 10.1371/journal.pgph.0001473. eCollection 2023. 

The impact of a combined TB/HIV intervention on the incidence of TB infection among 
adolescents and young adults in the HPTN 071 (PopART) trial communities in Zambia 

and South Africa 

Kwame Shanaube 1, Ab Schaap 1 2, Linda Mureithi 3, Modupe Amofa-Sekyi 1, Robynn 

Paulsen 3, Maina Cheeba  1, Bxyn Kangololo 1, Redwaan Vermaak 3, Carmen Sisam 3, Barry 

Kosloff 1 4, Petra de Haas 5, Sarah Fidler 6, Maria Ruperez 4, Richard Hayes 2, Sian Floyd 2, Helen 

Ayles 1 4; TREATS Study Team 

Abstract 
Background: HPTN071 (PopART) was a cluster randomized trial conducted in Zambian and 

South African (SA) communities, between 2013-2018. The PopART intervention (universal 

HIV-testing and treatment (UTT) combined with population-level TB symptom screening) 

was implemented in 14 communities. The TREATS study (2017-2021) was conducted to 

evaluate the impact of the PopART intervention on TB outcomes. We report on the impact of 

the combined TB/HIV intervention on the incidence of TB infection in a cohort of adolescents 

and young adults (AYA) aged 15-24 years. 

https://pubmed.ncbi.nlm.nih.gov/37450474/
https://pubmed.ncbi.nlm.nih.gov/37450474/
https://pubmed.ncbi.nlm.nih.gov/37450474/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Shanaube+K&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Schaap+A&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mureithi+L&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Amofa-Sekyi+M&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Paulsen+R&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Paulsen+R&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Cheeba+M&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kangololo+B&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Vermaak+R&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sisam+C&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kosloff+B&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kosloff+B&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=de+Haas+P&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Fidler+S&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ruperez+M&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hayes+R&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Floyd+S&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ayles+H&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ayles+H&cauthor_id=37450474
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&format=abstract&sort=pubdate&sort_order=asc&page=21#search-result-21-2-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=TREATS+Study+Team%5BCorporate+Author%5D


Randomised trials in child health in developing countries 2023-24 

173 
 

Methods: A random sample of AYA was enrolled between July 2018 and July 2019 in 7 

intervention vs 7 standard-of-care communities. We collected questionnaire data on risk 

factors for TB, and blood for measuring TB infection using QuantiFERON (QFT) Plus. AYA were 

seen at months 12 and 24 with all procedures repeated. Primary outcome was incidence of 

TB infection comparing intervention and standard-of-care communities. An incident case 

was defined as a participant with QFT interferon-gamma response of < 0.2 IU/ml plasma 
('negative') at baseline and a QFT interferon-gamma response of > = 0.7 IU/ml ('positive') at 

follow up. 

Results: We enrolled 4,648 AYA, 2,223 (47.8%) had a negative QFT-plus result at baseline, 

1,902 (85.6%) had a follow up blood sample taken at 12 months or 24 months. Among the 

1,902 AYA, followed for 2,987 person-years, 213 had incident TB infection giving (7.1 per 100 

person-years). TB infection incidence rates were 8.7 per 100 person-years in intervention 

communities compared to 6.0 per 100 person-years in standard-of-care communities. There 
was no evidence the intervention reduced the transmission of TB (incidence-rate-ratio of 

1.45, 95%CI 0.97-2.15, p = 0.063). 

Conclusion: In our trial setting, we found no evidence that UTT combined with TB active 

case finding reduced the incidence of TB infection at population level. Our data will inform 

future modelling work to better understand the population level dynamics of HIV and TB.  

 

 

Helminth and other gastrointestinal disorders 
(See also Anaemia, Diarrhoea, Micronutrients and food fortification, Malaria and HIV) 

 

 

J Epidemiol Glob Health. 2024 May 2. 

 doi: 10.1007/s44197-024-00231-7. Online ahead of print. 

Efficacy of Albendazole and Mebendazole Against Soil Transmitted Infections among 

Pre-School and School Age Children: A Systematic Review and Meta-Analysis 
Temesgen Bekele 1, Lata Lachisa  1, Arega Tsegaye 1, Ketema Bacha  1, Tsige Ketema  2 

Abstract 

Background: Soil-transmitted helminthic (STH) infections are the leading cause of stunting 

among children. To lessen the burden, the World Health Organization (WHO) recommended 

a periodic deworming program through the use of single-dose therapy in the endemic 

regions. Therefore, the purpose of this study was to synthesize evidence about the efficacy of 

anthelminthic drugs against STH infections among preschool and school-age children. 
Methods: The Preferred Reposting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) criteria were followed in this study. Relevant electronic databases, including 

PubMed, Scopus, Embase, DOAJ, Science Direct, the WHO Clinical Trials.gov library, Google 

Scholar, and AJOL databases, were searched for relevant publications. Randomized 

controlled trials (RCTs) and non-randomized interventional studies focused on the efficacy of 

albendazole and mebendazole against STHs in children were included in the study. Review 

Manager was used to analyze the data. A random effects model was used to obtain the 
pooled estimated efficacy. To evaluate heterogeneity, the I2 test and Cochrane Q (χ2) were 

employed. The risk of publication bias was investigated using Egger's test and the funnel 
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plot. The protocol of this review was registered at the PROSPERO international prospective 

register of systematic reviews (CRD42023401196). 

Results: Of the 69 publications selected for the systematic review, 66 with complete data 

were included in the meta-analysis. Single doses of albendazole and mebendazole have 

shown satisfactory efficacy [egg reduction rate (ERR)] against Ascaris lumbricoides [95.54% 

(95% CI: 88.75-102.34%) and 98.69% (95% CI: 97.68-99.65%), respectively. The effectiveness 
of these two drugs against Trichuris trichiura and hookworms was comparatively low (< 80% 

ERR), except for albendazole, which showed high ERRs [93.44% (95%CI: 92.39-94.49%)] 

against hookworms. The cure rate (CR) of albendazole against T. trichiura, A. lumbricoides, 

and hookworms were 50.8%, 91.3%, and 78.32%, respectively. Likewise, mebendazole 

showed CRs of 48.15%, 92.8%, and 49.32% against T. trichiura, A. lumbricoides, and 

hookworms, respectively. Subgroups such as studies conducted after 2000, diagnostic type 

(McMaster), and longer follow-up weeks significantly reduced the efficacy of the two drugs 
against T. trichura. While the combination of albendazole or mebendazole with other drugs 

and RCT showed significantly improved efficacy against T. trichura. The count of eggs per 

gram of stool (EPG) was identified as one of the variables that negatively and significantly 

influenced the efficacy of albendazole or mebendazole against A. lumbricoides.  

Conclusion: Despite the wide range of ERRs and CR reported in the different articles 

included in this review, the pooled estimated efficacy of albendazole and mebendazole 

against STHs falls in the satisfactory category of WHO recommendations. Further evaluation 
of the combination of anthelminthic drugs as a preventive chemotherapy option and routine 

drug efficacy testing are necessary to prevent the emergence and widespread use of drug -

resistant STHs. 

 

 

 

PLoS Negl Trop Dis. 2023 Jul 3;17(7):e0011439. 
 doi: 10.1371/journal.pntd.0011439. eCollection 2023 Jul. 

The impact of dual- versus single-dosing and fatty food co-administration on 

albendazole efficacy against hookworm among children in Mayuge district, Uganda: 

Results from a 2x2 factorial randomised controlled trial 

Eun Seok Kim 1 2, Moses Adriko 3, Wamboko Aidah 3, Kabarangira Christine Oseku 4, David 

Lokure 5, Kalpana Sabapathy 1, Emily L Webb 1 

Abstract 
Background: Mass Drug Administration (MDA) is the main strategy for control of soil-

transmitted helminth (STH) infections, with single-dose benzimidazole (albendazole or 

mebendazole) the principal MDA option. In Mayuge district, Uganda, an MDA programme has 

been in place for over fifteen years but hookworm infection remains common and there is 

concern that the effectiveness of single-dose albendazole as currently used for MDA may be 

sub-optimal. This study aims to assess the efficacy of dual- versus single-dose albendazole, 

with and without fatty food co-administration against hookworm, the dominant form of 
STHs in Mayuge district, Uganda. 

Methodology: This was a 2x2 factorial randomised controlled trial to investigate two 

interventions simultaneously; 1) dual-dose versus single-dose albendazole, 2) taking 

albendazole with or without fatty food (200 grams of avocado eaten directly after 

medication). School children with hookworm infection were randomised in a 1:1:1:1 ratio to 

the four possible treatment groups. Three weeks after the treatment, stool samples were 
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collected from trial participants to evaluate trial outcomes: cure rate and egg reduction rate 

(ERR). 

Principal findings: A total of 225 participants were enrolled, and 222 (98.7%) seen at 3 

weeks. The cure rate in the dual-dose group was 96.4% (95% CI: 90.9-99%), higher than 

83.9% (95% CI: 75.7-90.2%) in the single-dose group (OR: 5.07, 95% CI:1.61-15.96, p = 0.002). 

The ERR was 97.6% and 94.5% in the dual-dose group and single-dose drug group, 
respectively (ERR difference 3.1%, 95% CI: -3.89-16.39%, p = 0.553). The cure rates among 

participants taking albendazole with and without avocado were 90.1% and 89.1%, 

respectively, with no statistical difference between the two groups (OR: 1.24, 95% CI: 0.51-

3.03, p = 0.622). The ERR was 97.0% and 94.2% in the group receiving albendazole with and 

without avocado, respectively, and the difference in ERR between the two groups was 2.8% 

(95% CI -8.63-14.3%, p = 0.629). 

Conclusions/significance: In Ugandan school children, dual-dose albendazole improves the 
cure rate of hookworm compared to single-dose albendazole. However, there was no 

significant improvement in cure rate or egg reduction rate of hookworm with fatty-food co-

administration. Dual-dose albendazole is a feasible alternative for improving drug 

effectiveness against hookworm infection and minimising drug resistance. 

 

 

Clin Infect Dis. 2023 Nov 11;77(9):1294-1302. 
 doi: 10.1093/cid/ciad387. 

Efficacy and Safety of Moxidectin-Albendazole and Ivermectin-Albendazole 

Combination Therapy Compared to Albendazole Monotherapy in Adolescents and 

Adults Infected with Trichuris trichiura: A Randomized, Controlled Superiority Trial 

Viviane P Sprecher 1 2, Jean T Coulibaly 3 4, Eveline Hürlimann 1 2, Jan Hattendorf 2 5, Jennifer 

Keiser 1 2 

Abstract 
Background: The currently recommended benzimidazole monotherapy is insufficiently 

effective to control infection with the soil-transmitted helminth Trichuris trichiura. 

Ivermectin-albendazole combination has shown promising, but setting-dependent efficacy, 

with therapeutic underperformance in Côte d'Ivoire. We evaluated whether moxidectin-

albendazole could serve as an alternative to albendazole monotherapy in Côte d'Ivoire.  

Methods: In this community-based, randomized, placebo-controlled, parallel-group 

superiority trial, individuals aged 12-60 years were screened for T. trichiura eggs in their stool 
using quadruplicate Kato-Katz thick smears. Diagnostically and clinically eligible participants 

were randomly assigned (1:1:1) to receive single oral doses of moxidectin (8 mg) and 

albendazole (400 mg), ivermectin (200 µg/kg) and albendazole (400 mg), or albendazole (400 

mg) and placebo. The primary outcome was proportion cured, ie, cure rate (CR), assessed at 

2-3 weeks post-treatment. Safety endpoints were assessed pre-treatment and at 3 and 24 

hours post-treatment. 

Results: For the 210 participants with primary outcome data, we observed CRs of 15.3% in 
the moxidectin-albendazole arm and 22.5% in the ivermectin-albendazole arm, which did 

not differ significantly from the CR of 13.4% in the albendazole arm (differences: 1.8%-points 

[95% confidence interval: -10.1 to 13.6] and 9.1%-points [-3.9 to 21.8], respectively). Most 

common adverse events were abdominal pain (range across arms: 11.9%-20.9%), headache 

(4.7%-14.3%), and itching (5.8%-13.1%), which were predominantly mild and transient. 
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Conclusions: All therapies showed similar low efficacy in treating trichuriasis in Côte 

d'Ivoire. Alternative treatment options need to be evaluated, and further analyses should be 

conducted to understand the lack of enhanced activity of the combination therapies in Côte 

d'Ivoire. 

 

 
Am J Trop Med Hyg. 2024 Jan 9;110(2):263-269. 

 doi: 10.4269/ajtmh.23-0010. Print 2024 Feb 7. 

Effectiveness of a School Intervention Based on Knowledge, Attitude, and Practice of 

Soil-Transmitted Helminths 

Viviany Viriato de Freitas 1, Newton Goulart Madeira  1 

Abstract 

More than 1.5 billion people are infected by soil-transmitted helminths (STHs) worldwide, 
comprising one of the world's most serious public health problems. School-age children are 

the most affected as a result of precarious hygienic habits, especially in economically poor 

areas that lack appropriate sanitation. Therefore, this study aimed to evaluate a didactic 

method via a health education approach as a complement to the school curriculum of the 

sixth-grade students of public schools, distributed among six cities in the state of São Paulo, 

Brazil. For this, a didactic booklet was elaborated with educational explanatory activities 

about worms, their life cycle, and how to avoid infections. The intervention was measured by 
the change caused by knowledge, attitude, and practice (KAP), in students before and after 

using the notebook, through a questionnaire with high validity and internal consistency. 

Schools were assigned randomly into intervention and control groups, receiving both the 

didactic material and the questionnaires, versus the questionnaires only, respectively. The 

results were submitted to an analysis of covariance that revealed a significant difference pre- 

and postintervention for knowledge (P < 0.001), with greater means (0.54) compared with the 

control group (0.44); attitude (P < 0.005), with respective means of 0.56 versus 0.48; and 
practice (P < 0.001), with means of 0.75 versus 0.57. These findings set the didactic material 

as a potential tool to complement the school curriculum through KAP without disrupting the 

teaching system, in addition to assisting teachers in health education at schools aiming to 

prevent children's infections by STHs. 

 

 

 
 J Trop Med Hyg. 2024 Mar 12:tpmd230676. 

 doi: 10.4269/ajtmh.23-0676. Online ahead of print. 

Adolescents' Perspective Regarding a Community-Wide Mass Drug Administration 

Program for Soil-Transmitted Helminths in India 

Kumudha Aruldas 1, Jabaselvi Johnson 1, Malvika Saxena  1, Angelin Titus 1, Amy Roll 2 3, Rohan 

Michael Ramesh 1, Judd L Walson 3 4 5, Arianna Rubin Means 2 3, Sitara Swarna Rao Ajjampur 1 

Abstract 
This study was undertaken to understand the perspective of adolescents in endemic 

communities of India regarding soil-transmitted helminth (STH) infections and community-

wide mass drug administration (cMDA). A multicountry community-based cluster-

randomized trial, the Deworm3 trial, tested the feasibility of interrupting STH transmission 

with cMDA, where all individuals aged 1-99 are treated empirically with albendazole. Using a 

guideline based on the Consolidated Framework for Implementation Research, eight focus 
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group discussions were conducted among 57 adolescents from the trial site in India and 

analyzed on ATLAS.ti 8.0 software using an a priori thematic codebook. Adolescents believed 

that adults could be a source of STH infection because they were not routinely dewormed 

like the children through the national deworming program. Perceived benefits of cMDA for all 

were better health and increased work efficiency. Perceived barriers to adults' participation 

in cMDA was their mistrust about the program, fear of side effects, perceived low risk of 
infection, and absence during drug distribution. To encourage adult participation in cMDAs, 

adolescents suggested community outreach activities, engaging village influencers and 

health workers, and tailoring drug distribution to when adults would be available. 

Adolescents were confident in their ability to be change agents within their households for 

treatment compliance. Adolescents provided insights into potential barriers and solutions to 

improve adult participation in cMDA, identified best practices of cMDA delivery, and 

suggested that they have unique roles as change agents to increase their household 
participation in cMDA. 

 

 

 

Hepatitis and chronic liver disease 
 

Acta Med Okayama. 2024 Apr;78(2):107-113. 

 doi: 10.18926/AMO/66913. 
Evaluation of the Efficacy and Safety of Tenofovir Disoproxil Fumarate in Intercepting 

Mother-to-Child Transmission of Hepatitis B Virus 

Dongxiang Han 1, Jianxiu Du 2, Wei Wang 1, Cui Wang  3 

Abstract 

Vertical transmission of hepatitis B virus (HBV), especially in Asia, is a key target in the global 

elimination of HBV. This study assessed the effects of tenofovir disoproxil fumarate (TDF) in 

pregnant women for mother-to-infant transmission of HBV. A total of 122 pregnant women at 
our hospital met the inclusion criteria for high HBV DNA viral loads. They were randomly 

divided into TDF-treatment (n=70) and placebo (n=52) groups. Maternal liver function and 

serum HBV DNA load were tested before and after treatment. Clinical and laboratory data of 

infants were assayed at delivery and 7-months post-partum visit and compared between the 

two groups. There was no difference in clinical characteristics of participants between the 

two groups. There were no significant differences in liver function markers, including alanine 

aminotransferase, total bilirubin, blood creatinine, and blood urea nitrogen levels before and 
after TDF treatment. The serum HBV DNA viral load of the TDF-treated group became 

significantly lower than those of the control group and their own pre-medication levels. 

Infants showed no significant difference in body growth, including weight, height, head size, 

and five-min Apgar score. At 7 months after birth, 94.29% of infants in the TDF group and 

86.54% of control-group infants had protective HBsAb levels ≥ 10 mIU/ml (p>0.05). The HBV 

infection rate of infants in the TDF-treated group was lower than that in the non-treated 

group. In high-HBV-DNA-load pregnant women, TDF administered from 28 weeks gestational 
age to delivery was associated with a lower risk of mother-to-infant transmission of HBV. 
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Trans R Soc Trop Med Hyg. 2023 Dec 4:trad084. 

 doi: 10.1093/trstmh/trad084. Online ahead of print. 

Impact of lamivudine treatment in late pregnancy on the development of the foetal 

immune response to hepatitis B virus: a meta-analysis in R with the metafor package 

Peng Zhao 1 2, Ying Zhao 3, Minmin Du 3, Xiuying Chen 3, Yongchao Lu 1 
Abstract 

Background: Hepatitis B virus (HBV) infection is a worldwide public health burden, 

especially in Asia and Africa. Concerns were raised that foetal exposure to HBV and 

antiretroviral therapy (ART) might suppress the innate immune response and reduce the 

production of hepatitis B surface antibody (HBsAb) in foetuses and infants. We therefore 

conducted the current study to evaluate the impact of ART on the development of the 

immune response to HBV in foetuses and infants. 
Methods: We selected lamivudine instead of telbivudine or tenofovir as the intervention 

measurement because it was the oldest and most widely used ART during pregnancy and its 

safety data have been sufficiently documented. A comprehensive search was conducted in 

eight electronic databases, including four Chinese and four English databases. Studies that 

met the following eligibility criteria were included: human randomized controlled trials 

(RCTs); participants in the treatment group were exclusively exposed to lamivudine; 

participants in the control group were exposed to placebo, no treatment or hepatitis B 
immunoglobulin; all participants were HBV-positive pregnant women with a high viral load 

and the main outcome of interest was neonatal HBsAb seropositivity. Data were tabulated 

and analysed using R software. 

Results: Nine RCTs were included and analysed. Compared with controls, lamivudine 

significantly decreased HBsAb seronegativity in the newborn within 24 h after birth 

(indicating the foetal immune response to HBV). Similar results were noted in infants within 

6-7 months after birth and infants within 12 months (indicating the neonatal immune 
response to HBV vaccine). 

Conclusions: Lamivudine treatment in late pregnancy boosted the foetal immune response 

to HBV in utero and enhanced the neonatal immune response to hepatitis B vaccine after 

birth. 

 

 

 
J Pediatr Gastroenterol Nutr. 2024 Feb;78(2):350-359. 

 doi: 10.1002/jpn3.12077. Epub 2023 Dec 11. 

Midodrine reduces new-onset acute kidney injury and hyponatremia in children with 

cirrhosis and ascites awaiting liver transplantation: Results from an open -label RCT 

A Ashritha  1, Bikrant B Lal 1, Rajeev Khanna  1, Vikrant Sood 1, Arun K Sood 1, Seema Alam 1 

Abstract 

Objectives: Midodrine, an oral α-1-adrenergic receptor agonist, counters arterial 
hypovolemia and reduces complications in adult patients with cirrhosis. This randomized 

controlled trial (RCT) aimed to assess the efficacy and safety of midodrine in preventing 

complications and improving survival in children with cirrhosis and ascites who are awaiting 

liver transplantation (LT). 

Methods: This open-label RCT conducted from January 2022 to May 2023 included children 

under 18 years with cirrhosis and ascites. Patients were randomized to receive either 

https://pubmed.ncbi.nlm.nih.gov/38048279/
https://pubmed.ncbi.nlm.nih.gov/38048279/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhao+P&cauthor_id=38048279
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=192#search-result-192-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=192#search-result-192-4-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhao+Y&cauthor_id=38048279
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=192#search-result-192-4-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Du+M&cauthor_id=38048279
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=192#search-result-192-4-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chen+X&cauthor_id=38048279
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=192#search-result-192-4-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lu+Y&cauthor_id=38048279
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=192#search-result-192-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/38374552/
https://pubmed.ncbi.nlm.nih.gov/38374552/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ashritha+A&cauthor_id=38374552
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=254#search-result-254-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lal+BB&cauthor_id=38374552
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=254#search-result-254-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Khanna+R&cauthor_id=38374552
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=254#search-result-254-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sood+V&cauthor_id=38374552
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=254#search-result-254-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sood+AK&cauthor_id=38374552
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=254#search-result-254-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Alam+S&cauthor_id=38374552
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=254#search-result-254-1-full-view-affiliation-1


Randomised trials in child health in developing countries 2023-24 

179 
 

midodrine plus standard medical therapies (SMTs) or SMT alone. The primary outcome 

measure was the incidence of cirrhosis-related complications within 6 months. 

Results: Thirty-five subjects were enrolled and randomized. Patients in the midodrine arm 

had a lower incidence of new-onset acute kidney injury (AKI) compared with the SMT arm 

(11.1% vs. 41.2%). Patients in the midodrine arm showed a decline in serum creatinine and 

improvement in glomerular filtration rate, whereas no changes were observed in the SMT 
arm. There was a lower incidence of new-onset hyponatremia in the midodrine arm (20% vs. 

56%). Midodrine led to reduction in plasma rennin activity (PRA) and improvement in 

systemic hemodynamics. There was no difference in the rate of resolution of ascites, 

recurrence of ascites, requirement of therapeutic paracentesis, cumulative albumin infusion 

requirement, episodes of spontaneous bacterial peritonitis, and hepatic encephalopathy 

between the two arms. 

Conclusion: Midodrine, when added to SMT, was effective in reducing the incidence of new-
onset AKI and hyponatremia in pediatric cirrhotics awaiting LT. It also improved systemic 

hemodynamics and showed a trend towards reducing PRA. 

 

 

Injury prevention 
 

Traffic Inj Prev. 2024 Feb 7:1-8. 

 doi: 10.1080/15389588.2024.2305426. Online ahead of print. 
Driver yield and safe child pedestrian crossing behavior promotion by a school traffic 

warden program at primary school crossings: A cluster-randomized trial 

Jimmy Osuret 1, Ashley Van Niekerk 2 3, Olive Kobusingye 1, Lynn Atuyambe 4, Victoria 

Nankabirwa  5 

Abstract 

Objective: To determine the effect of a school traffic warden program on increasing driver 

yield and safe child pedestrian crossing behavior in Kampala, Uganda.  
Methods: We designed and implemented a school traffic warden program in specific school 

zones in Kampala, Uganda. We randomly assigned 34 primary schools in Kampala, in a 1:1 

ratio, using a computer-generated randomization sequence, to control or intervention arms 

in a cluster randomized trial. Each school in the intervention group received one trained 

adult traffic warden stationed at roads adjacent to schools to help young children safely 

cross. The control schools continued with the standard of care. We extracted and coded 

outcome data from video recordings on driver yield and child crossing behavior (defined as 
waiting at the curb, looking both ways for oncoming vehicles, not running while crossing, 

and avoiding illegal crossing between vehicles) at baseline and after 6 months. Using a mixed 

effect modified Poisson regression model, we estimated the prevalence ratio to assess 

whether being in a school traffic warden program was associated with increased driver yield 

and safe crossing behavior. 

Results: A higher proportion of drivers yielded to child pedestrians at crossings with a school 

traffic warden (aPR 7.2; 95% CI 4.42-11.82). Children were 70% more likely to demonstrate 
safe crossing behavior in the intervention clusters than in control clusters (aPR 1.7; 95% CI 

1.04-2.85). A higher prevalence was recorded for walking while crossing (aPR 1.2; 95% CI 

1.08-1.25) in the intervention clusters. 
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Conclusion: The school traffic warden program is associated with increased driver yield and 

safe child pedestrian crossing behavior, i.e., stopping at the curb, walking while crossing, and 

not crossing between vehicles. Therefore, the school traffic warden program could be 

promoted to supplement other road safety measures, such as pedestrian safety road 

infrastructure, legislation, and enforcement that specifically protects children in school 

zones. 
 

 

Kidney disease 
 

Kidney Int. 2024 May;105(5):1113-1123. 

 doi: 10.1016/j.kint.2024.01.028. Epub 2024 Feb 13. 

An open label non-inferiority randomized controlled trial evaluated alternate day 

prednisolone given daily during infections vs. levamisole in frequently relapsing 

nephrotic syndrome 
Aditi Sinha  1, Kshetrimayum Ghanapriya Devi  1, Suprita Kalra  2, Kalaivani Mani  3, Pankaj 

Hari 1, Arvind Bagga  4 

Abstract 

Initial therapies for children with frequently relapsing nephrotic syndrome include alternate-

day prednisolone that is given daily during infections, or levamisole. In this open label, non-

inferiority trial, 160 patients, 2 to 18-years-old with frequent relapses, were randomly 
assigned to receive either prednisolone (0.5-0.7 mg/kg/alternate-day, given daily during 

infections), or levamisole (2-2.5 mg/kg/alternate-days) for one-year. Patients with relapses 

on alternate day prednisolone at over 1 mg/kg, prior use of potent steroid-sparing therapies, 

eGFR under 60 ml/min/1.73 m2 and significant steroid toxicity were excluded. Primary 

outcome was the proportion of patients with frequent relapses, defined as three-relapses in 

one-year, or two-relapses within six-months if associated with significant steroid toxicity or 

loss to follow up. Eighty patients each were randomized to receive prednisolone and 
levamisole. Baseline features showed preponderance of young patients presenting within 

two-years of disease onset. On intention-to-treat analysis, frequent relapses were more 

common in patients administered prednisolone (40% versus 22.5%; risk difference 17.5%; 

95% confidence interval 3.4-31.6%). Prednisolone was not non-inferior to levamisole in 

preventing frequent relapses. However, the two groups showed similar proportions of 

patients in sustained remission, comparable frequency of relapses, and low frequency of 

adverse events. The decline in steroid requirement from baseline was higher in the 
levamisole group. Per-protocol analysis showed similar results. These results have 

implications for choice of therapy for frequently relapsing nephrotic syndrome. Although 

therapy with alternate-day prednisolone was not non-inferior to levamisole in preventing 

frequent relapses, both therapies were effective in other outcome measures. Thus, 

levamisole was relatively steroid-sparing and may be preferred in patients at risk of steroid 

toxicity. 

 
 

Pediatr Nephrol. 2024 Jun 1. 

 doi: 10.1007/s00467-024-06402-9. Online ahead of print. 
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Daily compared with alternate-day levamisole in pediatric nephrotic syndrome: an 

open-label randomized controlled study 

Sushmita Banerjee 1, Jayati Sengupta  2, Rajiv Sinha  2, Suparna Chatterjee 3, Subhankar 

Sarkar 2, Shakil Akhtar 2, Rana Saha  2, Amitava Pahari  2 

Abstract 

Background: Levamisole is less expensive and has a better toxicity profile compared to 
other steroid sparing agents used in nephrotic syndrome. It has a plasma half-life of 2.0 to 5.6 

hours, but is conventionally administered on alternate days. We aimed to assess whether 

daily levamisole is safe and more effective than standard alternate-day therapy in 

maintaining remission in children with frequently relapsing or steroid-dependent nephrotic 

syndrome (FR/SDNS). 

Methods: An open-label randomized controlled trial was conducted in children with 

FR/SDNS. Group A received daily while Group B received alternate-day levamisole (2-3 
mg/kg/dose) for 12 months. Prednisolone was tapered off by 3 months. Patients were 

monitored for relapses, further steroid requirement, and adverse effects. 

Results: A total of 190 children with FR/SDNS (94 in Group A and 96 in Group B) were 

analyzed. Sustained remission for 12 months was observed in 36% of Group A and 27% of 

Group B patients (p = 0.18). Numbers completing 12 months in the study were 67% in Group 

A and 56% in Group B (p = 0.13). Time to first relapse, persistent FR/SDNS, and withdrawal 

due to poor compliance were statistically similar in both groups, while relapse rate and 
cumulative steroid dosage were significantly lower in Group A compared to Group B (p = 0.03 

and p = 0.02, respectively). The incidence of adverse effects was comparable in both groups, 

with reversible leucopenia and hepatic transaminitis being the commonest.  

Conclusions: Daily levamisole therapy was not superior to alternate-day therapy in 

maintaining sustained remission over 12 months. Nevertheless, relapse rate and cumulative 

steroid dosage were significantly lower without increased adverse effects.  

 
 

 

J Pediatr Urol. 2023 Dec;19(6):688-695. 

 doi: 10.1016/j.jpurol.2023.08.013. Epub 2023 Aug 22. 

Mini-versus standard percutaneous nephrolithotomy in pediatric population: A 

randomized controlled trial 

Naveen Kumar 1, Priyank Yadav 2, Vinay N Kaushik 3, Shitangsu Kakoti  4, Anwesa 
Chakraborty 5, Dinesh Kumar 6, M S Ansari 7 

Abstract 

Introduction: Mini PCNL has gained popularity in adult patients due to reduction in the 

complication rate with comparable stone free rate. There is paucity of level 1 evidence 

regarding the benefit of mini PCNL in the pediatric group. 

Objective: We performed a randomised study to compare mini PCNL (mPCNL) with standard 

PCNL (sPCNL) for the management of renal calculi in patients less than 18 years of age in 
terms of safety, efficacy, and stone-free rate (SFR). 

Materials and methods: A randomised controlled trial was performed on 50 children who 

underwent PCNL from June 2015 to March 2021, who were divided into two groups. Group I 

had 25 patients managed with mPCNL (sheath size 16.5 Fr) and Group II had 25 patients who 

underwent sPCNL (sheath size 26 Fr). Primary outcomes including stone free rates (SFR) and 

hemoglobin drop and secondary outcomes like operative time, complications, pain score, 
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need of analgesia, incidence of nephrostomy site leak, hospital stay in days were compared 

between the two groups. 

Results: The mean age of patients in groups I and II was 9.4 ± 2.6 and 10.4 ± 2.26 years, 

respectively (p = 0.15). The mean stone sizes in both groups I and II were 18.6 ± 2.56 and 20.2 

± 3.58 mm, respectively (p > 0.05). The stone free rate for group I was 88% and for group II, 

92% (p = 0.64). The average drop in hemoglobin was higher in group II compared to group I 
(1.1 ± 0.31 g/dl and 1.7 ± 0.23 g/dl respectively; p < 0.0001), however the mean blood 

transfusion rate was not significantly different in both groups. The operating time was 

shorter in group II compared to group I (p-value - 0.0030). The pain scores were lesser for the 

group I. Grade I complications were higher in group II as compared to group I (p-0.047); 

however, grade II complications were comparable in both groups. The mean hospital stay 

was not significantly different in both groups. 

Discussion: This study confirms the role of mini PCNL in pediatric patients with renal stones. 
The stone clearance rate of mini PCNL is equivalent to standard PCNL, with lesser blood loss 

and postoperative complications, however with longer operative time during mPCNL. The 

small number of the participants in both arms is a limitation of this study and may also 

reflect fewer children with urolithiasis being treated surgically even in a tertiary care referral 

centre. 

Conclusions: Mini-PCNL offers equivalent stone free outcome with lower complications rate 

compared to the standard PCNL for all types of renal stones. 
 

 

Leishmaniasis 
 

J Antimicrob Chemother. 2023 Sep 20:dkad286. 

 doi: 10.1093/jac/dkad286. Online ahead of print. 

Population pharmacokinetics of a combination of miltefosine and paromomycin in 

Eastern African children and adults with visceral leishmaniasis 
Luka Verrest 1, Ignace C Roseboom 1, Monique Wasunna  2, Jane Mbui 3, Simon Njenga  3, Ahmed 

M Musa 4, Joseph Olobo 5, Rezika Mohammed 6, Koert Ritmeijer 7, Wan-Yu Chu 1 8, Alwin D R 

Huitema 1 9 10, Alexandra Solomos 11, Fabiana Alves 11, Thomas P C Dorlo 1 8 

Abstract 

Objectives: To improve visceral leishmaniasis (VL) treatment in Eastern Africa, 14- and 28-

day combination regimens of paromomycin plus allometrically dosed miltefosine were 

evaluated. As the majority of patients affected by VL are children, adequate paediatric 
exposure to miltefosine and paromomycin is key to ensuring good treatment response. 

Methods: Pharmacokinetic data were collected in a multicentre randomized controlled trial 

in VL patients from Kenya, Sudan, Ethiopia and Uganda. Patients received paromomycin (20 

mg/kg/day for 14 days) plus miltefosine (allometric dose for 14 or 28 days). Population 

pharmacokinetic models were developed. Adequacy of exposure and target attainment of 

paromomycin and miltefosine were evaluated in children and adults. 

Results: Data from 265 patients (59% ≤12 years) were available for this pharmacokinetic 
analysis. Paromomycin exposure was lower in paediatric patients compared with adults 

[median (IQR) end-of-treatment AUC0-24h 187 (162-203) and 242 (217-328) µg·h/mL, 

respectively], but were both within the IQR of end-of-treatment exposure in Kenyan and 
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Sudanese adult patients from a previous study. Cumulative miltefosine end-of-treatment 

exposure in paediatric patients and adults [AUCD0-28 517 (464-552) and 524 (456-567) 

µg·day/mL, respectively] and target attainment [time above the in vitro susceptibility value 

EC90 27 (25-28) and 30 (28-32) days, respectively] were comparable to previously observed 

values in adults. 

Conclusions: Paromomycin and miltefosine exposure in this new combination regimen 
corresponded to the desirable levels of exposure, supporting the implementation of the 

shortened 14 day combination regimen. Moreover, the lack of a clear exposure-response and 

exposure-toxicity relationship indicated adequate exposure within the therapeutic range in 

the studied population, including paediatric patients. 
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A community based intervention to modify preventive behaviors of cutaneous 

leishmaniasis in children: a randomized controlled trial based on PRECEDE PROCEED 

model 

Hossein Jajarmi # 1, Seyedeh Belin Tavakoli Sani  # 2 3, Asma Pourtaheri 4, Mahdi Gholian-

Aval 5 3, Habibollah Esmaily 6 3, Seyed Hamid Hosseini  7, Rezvan Rajabzadeh 8, Hadi Tehrani 9 10 

Abstract 
Objectives: Iran ranks among the top six countries globally with a significant incidence of 

Cutaneous Leishmaniasis (CL). Using planning models is one community-based intervention 

to promote preventive behaviors. The purpose of our study was to evaluate the effectiveness 

of the PRECEDE-PROCEED model (PPM) in modifying preventive behaviors related to CL in 

children through mother training in a community intervention. 

Methods: A randomized controlled trial based on the PPM model was conducted on 168 

mothers (intervention (n = 84) and control group (n = 84) with 10 years old children in the 
rural areas of Iran. Mothers from 7 village areas were randomly allocated to the intervention 

(2 village) and control groups (5 village). The intervention group received a program 

comprising eight 90-minute training sessions and environmental interventions. In this study, 

we utilized the PPM as a framework to design the questionnaires on Leishmaniosis 

prevention behavior. Participants in both groups completed the questionnaires at baseline 

(before the intervention), immediately after the intervention, and at the 2-month follow-up. 

Analysis of the data was conducted utilizing SPSS20, with statistical significance set at p < 
0.05. 

Results: Compared to the control group, the intervention group showed significant 

increases in knowledge, enabling factors, reinforcing factors, attitude, and preventive 

behaviors related to Cutaneous Leishmaniasis over time from baseline to follow-up (P < 

0.001). No significant differences (P > 0.05) were observed in the alterations of the PPM 

construct, knowledge, and preventive behaviors within the control group from pre-

intervention to follow-up. 
Conclusions: Community (education and environmental) intervention based on PPM is 

feasible and acceptable to modify preventive behaviors of Cutaneous Leishmaniasis in 

children by increasing a mother's knowledge and attitude as well as changing enabling and 

reinforcing factors. 
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 doi: 10.1371/journal.pntd.0012242. eCollection 2024 Jun. 

A phase II, non-comparative randomised trial of two treatments involving liposomal 

amphotericin B and miltefosine for post-kala-azar dermal leishmaniasis in India and 

Bangladesh 

Shyam Sundar 1 2, Krishna Pandey 3, Dinesh Mondal 4, Major Madhukar 3, Roshan Kamal 
Topno 3, Ashish Kumar 3, Vinod Kumar 3, Deepak Kumar Verma  1, Jaya Chakravarty 2, Rahul 

Chaubey 1, Poonam Kumari 1, Md Utba Rashid 4, Shomik Maruf 4, Prakash Ghosh 4, Sheeraz 

Raja  5, Joelle Rode 6, Margriet den Boer 7, Pradeep Das 3, Jorge Alvar 8, Suman Rijal 5, Fabiana 

Alves 8 

Abstract 

Background: In Southeast Asia, treatment is recommended for all patients with post-kala-

azar dermal leishmaniasis (PKDL). Adherence to the first-line regimen, twelve weeks of 
miltefosine (MF), is low and ocular toxicity has been observed with this exposure period. We 

assessed the safety and efficacy of two shorter-course treatments: liposomal amphotericin B 

(LAmB) alone and combined with MF. 

Methodology/principal findings: An open-label, phase II, randomized, parallel-arm, non-

comparative trial was conducted in patients with parasitologically confirmed PKDL, 6 to ≤60 

years. Patients were assigned to 20 mg/kg LAmB (total dose, in five injections over 15 days) 

alone or combined with allometric MF (3 weeks). The primary endpoint was definitive cure at 
12 months, defined as complete resolution of papular and nodular lesions and >80% re-

pigmentation of macular lesions. Definitive cure at 24 months was a secondary efficacy 

endpoint. 118/126 patients completed the trial. Definitive cure at 12 months was observed in 

29% (18/63) patients receiving LAmB and 30% (19/63) receiving LAmB/MF (mITT), increasing 

to 58% and 66%, respectively, at 24 months. Most lesions had resolved/improved at 12 and 

24 months for patients receiving LAmB (90%, 83%) and LAmB/MF (85%, 88%) by qualitative 

assessment. One death, unrelated to study drugs, was reported; no study drug-related 
serious adverse events were observed. The most frequent adverse drug reactions were MF-

related vomiting and nausea, and LAmB-related hypokalaemia and infusion reactions. Most 

adverse events were mild; no ocular adverse events occurred. 
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Post-exposure prophylaxis in leprosy (PEOPLE): a cluster randomised trial 
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Abstract 

Background: Post-exposure prophylaxis (PEP) using single-dose rifampicin reduces 
progression from infection with Mycobacterium leprae to leprosy disease. We compared 

effectiveness of different administration modalities, using a higher (20 mg/kg) dose of 

rifampicin-single double-dose rifampicin (SDDR)-PEP. 

Methods: We did a cluster randomised study in 16 villages in Madagascar and 48 villages in 

Comoros. Villages were randomly assigned to four study arms and inhabitants were screened 

once a year for leprosy, for 4 consecutive years. All permanent residents (no age restriction) 

were eligible to participate and all identified patients with leprosy were treated with 
multidrug therapy (SDDR-PEP was provided to asymptomatic contacts aged ≥2 years). Arm 1 

was the comparator arm, in which no PEP was provided. In arm 2, SDDR-PEP was provided to 

household contacts of patients with leprosy, whereas arm 3 extended SDDR-PEP to anyone 

living within 100 m. In arm 4, SDDR-PEP was offered to household contacts and to anyone 

living within 100 m and testing positive to anti-phenolic glycolipid-I. The main outcome was 

the incidence rate ratio (IRR) of leprosy between the comparator arm and each of the 

intervention arms. We also assessed the individual protective effect of SDDR-PEP and 
explored spatial associations. This trial is registered with ClinicalTrials.gov,  NCT03662022, 

and is completed. 

Findings: Between Jan 11, 2019, and Jan 16, 2023, we enrolled 109 436 individuals, of whom 

95 762 had evaluable follow-up data. Our primary analysis showed a non-significant 

reduction in leprosy incidence in arm 2 (IRR 0·95), arm 3 (IRR 0·80), and arm 4 (IRR 0·58). After 

controlling for baseline prevalence, the reduction in arm 3 became stronger and significant 

(IRR 0·56, p=0·0030). At an individual level SDDR-PEP was also protective with an IRR of 0·55 
(p=0·0050). Risk of leprosy was two to four times higher for those living within 75 m of an 

index patient at baseline. 

Interpretation: SDDR-PEP appears to protect against leprosy but less than anticipated. 

Strong spatial associations were observed within 75 m of index patients. Targeted door-to-

door screening around index patients complemented by a blanket SDDR-PEP approach will 

probably have a substantial effect on transmission. 
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Effectiveness of long-lasting insecticidal nets with pyriproxyfen-pyrethroid, 

chlorfenapyr-pyrethroid, or piperonyl butoxide-pyrethroid versus pyrethroid only 

against malaria in Tanzania: final-year results of a four-arm, single-blind, cluster-

randomised trial 

Jacklin F Mosha  1, Nancy S Matowo 2, Manisha A Kulkarni  3, Louisa A Messenger 4, Eliud 

Lukole 1, Elizabeth Mallya  5, Tatu Aziz 1, Robert Kaaya  5, Boniface A Shirima  5, Gladness 
Isaya 5, Monica Taljaard 6, Ramadhan Hashim 1, Jacklin Martin 7, Alphaxard Manjurano 1, Immo 

Kleinschmidt 8, Franklin W Mosha  5, Mark Rowland 9, Natacha Protopopoff 9 

Abstract 

Background: New classes of long-lasting insecticidal nets (LLINs) containing two active 

ingredients have been recently recommended by WHO in areas where malaria vectors are 

resistant to pyrethroids. This policy was based on evidence generated by the first 2 years of 

our recently published trial in Tanzania. In this Article, we report the final third-year trial 
findings, which are necessary for assessing the long-term effectiveness of new classes of LLIN 

in the community and the replacement intervals required. 

Methods: A third year of follow-up of a four-arm, single-blind, cluster-randomised controlled 

trial of dual active ingredient LLINs was conducted between July 14, 2021, and Feb 10, 2022, 

in Misungwi, Tanzania. Restricted randomisation was used to assign 84 clusters to the four 

LLIN groups (1:1:1:1) to receive either standard pyrethroid (PY) LLINs (reference), 

chlorfenapyr-PY LLINs, pyriproxyfen-PY LLINs, or piperonyl butoxide (PBO)-PY LLINs. All 
households received one LLIN for every two people. Data collection was done in consenting 

households in the cluster core area with at least one child between 6 months and 15 years of 

age who permanently resided in the selected household. Exclusion criteria were 

householders absent during the visit, living in the cluster buffer area, no adult caregiver 

capable of giving informed consent, or eligible children who were severely ill. Field staff and 

study participants were masked to allocation, and those analysing data were not. The 

primary 24-month endpoint was reported previously; here, we present the secondary 
outcome, malaria infection prevalence in children at 36 months post LLIN distribution, 

reported in the intention-to-treat analysis. The trial was registered with ClinicalTrials.gov 

(NCT03554616) and is now complete. 

Findings: Overall usage of study nets was 1023 (22·3%) of 4587 people at 36 months post 

distribution. In the standard PY LLIN group, malaria infection was prevalent in 407 (37·4%) of 

1088 participants, compared with 261 (22·8%) of 1145 in the chlorfenapyr-PY LLIN group 

(odds ratio 0·57, 95% CI 0·38-0·86; p=0·0069), 338 (32·2%) of 1048 in the PBO-PY LLIN group 
(0·95, 0·64-1·42; p=0·80), and 302 (28·8%) of 1050 in the pyriproxyfen-PY LLIN group (0·82, 

0·55-1·23; p=0·34). None of the participants or caregivers reported side-effects. 

Interpretation: Despite low coverage, the protective efficacy against malaria offered by 

chlorfenapyr-PY LLINs was superior to that provided by standard PY LLINs over a 3-year LLIN 

lifespan. Appropriate LLIN replacement strategies to maintain adequate usage of nets will be 

necessary to maximise the full potential of these nets. 
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against malaria infection: third year results of a cluster, randomised controlled, two-

by-two factorial design trial in Tanzania 
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Abstract 
Background: After decades of success in reducing malaria through the scale-up of 

pyrethroid long-lasting insecticidal nets (LLINs), the decline in the malaria burden has 

stalled, coinciding with the rapid spread of pyrethroid resistance. In a previously reported 

study, nets treated with a pyrethroid and a synergist, piperonyl butoxide (PBO), 

demonstrated superior efficacy compared to standard pyrethroid LLINs (std-LLINs) against 

malaria. Evidence was used to support the public health recommendation of PBO-

Pyrethroid-LLIN by the World Health Organization in 2018. This study looks at the third year 
of rollout of these nets in Muleba district, Tanzania to inform whether policy guidelines need 

to be updated. 

Methods: A four-group cluster randomized trial (CRT) using a two-by-two factorial design 

was carried out between January 2014 and December 2017. A total of 48 clusters, were 

randomized in a 1:1:1:1 ratio to the following treatment groups, each intervention being 

provided once in 2015: 1/std-LLIN; 2/PBO-pyrethroid LLIN; 3/std-LLIN + Indoor Residual 

Spraying (IRS) and 4/PBO-Pyrethroid-LLIN + IRS. During the third year follow-up, malaria 
infection prevalence in 80 children per cluster, aged 6 months to 14 years, was measured at 

28- and 33-months post-intervention and analysed as intention-to-treat (ITT) and per 

protocol (PP). Mosquito collections were performed monthly in all clusters, using CDC light 

traps in 7 randomly selected houses per cluster. 

Results: At 28 and 33 months, study net usage among household participants was only 47% 

and 31%, respectively. In ITT analysis, after 28 months malaria infection prevalence among 

7471 children was 80.9% in the two std-LLIN groups compared to 69.3% in the two PBO-
Pyrethroid-LLIN (Odds Ratio: 0.45, 95% Confidence Interval: 0.21-0.95, p-value: 0.0364). After 

33 months the effect was weaker in the ITT analysis (prevalence 59.6% versus 49.9%, OR: 

0.60, 95%CI:0.32-1.13, p-value: 0.1131) but still evident in the PP analysis (57.2% versus 

44.2%, OR: 0.34, 95%CI: 0.16-0.71, p-value: 0.0051). Mean number of Anopheles per night 

collected per house was similar between PBO-Pyrethroid-LLIN groups (5.48) and std-LLIN 

groups (5.24) during the third year. 

Conclusions: Despite low usage of PBO- Pyrethroid LLIN, a small impact of those nets on 
malaria infection prevalence was still observed in the 3rd year with the most protection 

offered to children still using them. To maximize impact, it is essential that net re-

distribution cycles are aligned with this LLIN lifespan to maintain maximum coverage.  
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Effectiveness of pyriproxyfen-pyrethroid and chlorfenapyr-pyrethroid long-lasting 

insecticidal nets (LLINs) compared with pyrethroid-only LLINs for malaria control in the 

third year post-distribution: a secondary analysis of a cluster-randomised controlled 
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Abstract 
Background: Malaria continues to kill approximately 650 000 people each year. There is 

evidence that some second-generation insecticide-treated nets, which combine insecticide 

formulations with different modes of action, are protective against malaria while the nets are 

new; however, evidence for their impact over 3 years is scarce. In this study, we report the 

third-year results of a cluster-randomised controlled trial assessing the long-term 

effectiveness of dual-active ingredient long-lasting insecticidal nets (LLINs). 

Methods: This is a secondary analysis of a cluster-randomised controlled trial, carried out 
between May 23, 2019, and April 30, 2023, in southern Benin. Restricted randomisation was 

used to assign 60 clusters (villages or groups of villages with a minimum of 100 households) 

to the three study groups (1:1:1) to evaluate the efficacy of pyriproxyfen-pyrethroid LLINs 

and chlorfenapyr-pyrethroid LLINs compared with pyrethroid-only LLINs (reference) against 

malaria transmission. The study staff and communities were masked to the group allocation. 

The primary outcome was malaria incidence measured over the third year after LLIN 

distribution, in a cohort of children aged 6 months to 9 years at the time of enrolment, in the 
intention-to-treat population. Here, we present the data of the third year post-LLIN 

distribution. The trial was registered with ClinicalTrials.gov, NCT03931473. 

Findings: Study net use declined over the 3 years and was consistently lowest in the 

pyriproxyfen-pyrethroid LLIN group (at 36 months: 889 [39·4%] of 2257 participants vs 1278 

[52·2%] of 2450 participants for the chlorfenapyr-pyrethroid LLIN group and 1400 [57·6%] of 

2430 participants for the pyrethroid-only LLIN group). The cohort of children for the third 

year of follow-up (600 per group) were enrolled between April 9 and 30, 2022. Mean malaria 
incidence during the third year after distribution was 1·19 cases per child-year (95% CI 1·09-

1·29) in the pyrethroid-only LLIN reference group, 1·21 cases per child-year (1·12-1·31) in the 

pyriproxyfen-pyrethroid LLIN group (hazard ratio [HR] 1·02, 95% CI 0·71-1·44; p=0·92), and 

0·96 cases per child-year (0·88-1·05) in the chlorfenapyr-pyrethroid LLIN group (HR 0·80, 0·56-

1·17; p=0·25). No adverse events related to study nets were reported by participants.  

Interpretation: During the third year, as was also observed during the first 2 years, the 

pyriproxyfen-pyrethroid LLIN group did not have superior protection against malaria cases 
compared with the standard LLIN group. In the third year, people living in the chlorfenapyr-

pyrethroid LLIN group no longer benefited from greater protection against malaria cases and 

infections than those living in the pyrethroid-only LLIN group. This was probably influenced 

by lower study net use than previous years and the declining concentration of partner 

insecticides in the nets. 
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Effect of malaria prevention education on bed net utilization, incidence of malaria and 

treatment seeking among school-aged children in Southern Ethiopia; cluster 

randomized controlled trial 
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Abstract 

Background: School-aged children (SAC) have an increased risk to contract malaria and play 

a major role in its transmission dynamics. However, their malaria prevention experience is 
poor. Thus, the effect of malaria prevention education (MPE) on bed net utilization, 

treatment seeking from a health facility and cumulative incidence of malaria was evaluated 

in Southern Ethiopia. 

Methods: A two arm cluster randomized controlled trial was conducted by recruiting 2038 

SAC from 32 schools. Structured questionnaire was used to collect data on socio-

demographic, economic, bed net ownership, bed net utilization, whether the participated 

child suffered from malaria and has got treatment from a health facility. Generalized mixed 
effect logistic regression using school as random variable was used to assess the effect of the 

intervention on the outcome variables. 

Results: The ownership of bed net in households of the control and intervention schools was 

similar respectively with 84.6 and 88.6% (Crude Odds Ratio (COR): 1.5; 95%CI: 0.5-4.8). The 

percentage of SAC slept under the bed net the night before the survey was also similar 

(55.1% versus 54.0%); COR:1.04; 95%CI: 0.5-2.4). Bed net utilization was affected by 

household size to the bed net ratio ≤ 2 (Adjusted Odds Ratio (AOR) = 1.6; 95%CI:1.3-2.1), bed 
net utilization at baseline of the study (AOR = 2.3; 95%CI:1.5-3.6), and history of malaria 

attack in the last twelve months (AOR = 1.3; 95%CI:1.01-1.8). Reported cumulative incidence 

of malaria and treatment seeking from a health facility by SAC was similar between 

intervention and control arms: -2.1% (COR = 0.8; 95%CI: 0.5-1.5) and 9.6% (COR = 1.4; 95%CI: 

0.4-4.3) respectively. The reported incidence of malaria was affected by altitude (AOR = 0.5; 

95%CI: 0.3-0.8), low and medium wealth index (AOR = 0.7; 95%CI: 0.5-0.96 and AOR = 0.7; 

95%CI: 0.5-0.98), adequate bed net number for household members (AOR = 0.7; 95%CI:0.5-
0.9) and bed net utilization (AOR = 1.3; 95%CI:1.1-1.8). 

Conclusions: MPE had no significant effect on the use of malaria prevention measures 

considered, treatment seeking from a health facility and reported cumulative incidence of 

malaria though bed net use was associated with malaria incidence. Before organizing any 

health education program, sustainable implementation efforts have to be warranted 

especially in SAC, a neglected but relevant vulnerable and reservoirs.  

 
 

Intermittent preventative treatment and seasonal malaria 

prophylaxis 
 

 N Engl J Med. 2024 May 2;390(17):1549-1559. 

 doi: 10.1056/NEJMoa2312775. Epub 2024 Apr 26. 

Subcutaneous Administration of a Monoclonal Antibody to Prevent Malaria 
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Malaria mAb Trial Team 
Abstract 

Background: Subcutaneous administration of the monoclonal antibody L9LS protected 

adults against controlled Plasmodium falciparum infection in a phase 1 trial. Whether a 

monoclonal antibody administered subcutaneously can protect children from P. 

falciparum infection in a region where this organism is endemic is unclear. 

Methods: We conducted a phase 2 trial in Mali to assess the safety and efficacy of 

subcutaneous administration of L9LS in children 6 to 10 years of age over a 6-month malaria 
season. In part A of the trial, safety was assessed at three dose levels in adults, followed by 

assessment at two dose levels in children. In part B of the trial, children were randomly 

assigned, in a 1:1:1 ratio, to receive 150 mg of L9LS, 300 mg of L9LS, or placebo. The primary 

efficacy end point, assessed in a time-to-event analysis, was the first P. falciparum infection, 

as detected on blood smear performed at least every 2 weeks for 24 weeks. A secondary 

efficacy end point was the first episode of clinical malaria, as assessed in a time-to-event 

analysis. 
Results: No safety concerns were identified in the dose-escalation part of the trial (part A). In 

part B, 225 children underwent randomization, with 75 children assigned to each group. No 

safety concerns were identified in part B. P. falciparum infection occurred in 36 participants 

(48%) in the 150-mg group, in 30 (40%) in the 300-mg group, and in 61 (81%) in the placebo 

group. The efficacy of L9LS against P. falciparum infection, as compared with placebo, was 

66% (adjusted confidence interval [95% CI], 45 to 79) with the 150-mg dose and 70% 

(adjusted 95% CI, 50 to 82) with the 300-mg dose (P<0.001 for both comparisons). Efficacy 
against clinical malaria was 67% (adjusted 95% CI, 39 to 82) with the 150-mg dose and 77% 

(adjusted 95% CI, 55 to 89) with the 300-mg dose (P<0.001 for both comparisons). 

Conclusions: Subcutaneous administration of L9LS to children was protective against P. 

falciparum infection and clinical malaria over a period of 6 months. 

 

 

 
Lancet Glob Health. 2023 Aug;11(8):e1277-e1289. 

 doi: 10.1016/S2214-109X(23)00204-8. 

Effectiveness and safety of intermittent preventive treatment with dihydroartemisinin-

piperaquine or artesunate-amodiaquine for reducing malaria and related morbidities in 

schoolchildren in Tanzania: a randomised controlled trial 

Geofrey Makenga  1, Vito Baraka  2, Filbert Francis 2, Swabra Nakato 3, Samwel Gesase 2, George 

Mtove 2, Rashid Madebe 2, Edna Kyaruzi 4, Daniel T R Minja  2, John P A Lusingu 5, Jean-Pierre 
Van Geertruyden 3 

Abstract 

Background: In high transmission settings, most school-aged children harbour malaria 

parasites without showing symptoms, often leading to anaemia and possibly impaired 

psychomotor and cognitive abilities. We aimed to assess the effectiveness and safety of 
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intermittent preventive treatment for malaria in school-aged children (IPTsc) living in highly 

endemic areas. 

Methods: We did an open-label randomised controlled trial in seven primary schools in 

northeastern Tanzania. Schoolchildren aged 5-15 years were individually randomly assigned 

(1:1:1) to receive dihydroartemisinin-piperaquine, artesunate-amodiaquine, or standard of 

care (control) using a balanced block design. Drugs were administered by schoolteachers, 
with supervision from study nurses, at months 0 (baseline), 4, and 8, and were given in line 

with manufacturer's recommendations with dose based on the child's bodyweight. The 

primary endpoints were change from baseline in mean haemoglobin concentration at 

months 12 and 20, and clinical incidence of malaria and prevalence of parasitaemia at 

months 12 and 20 in the intervention groups versus the control group. The outcome data 

were collected through longitudinal surveys conducted every 4 months. Data were analysed 

on the basis of intention to treat (including all randomised participants) and per protocol 
(comprising children who completed the full 3-day regimen of all three IPTsc treatment 

rounds as assigned). This study is registered with ClinicalTrials.gov (NCT03640403). 

Findings: Of the 1797 children scheduled for clinical screening, 1566 were enrolled and 

randomly allocated (526 to receive dihydroartemisinin-piperaquine, 527 to receive 

artesunate-amodiaquine, and 513 to receive standard of care). Due to COVID-19-related 

school closures, only two schools were visited at month 12 (135 children in the 

dihydroartemisinin-piperaquine group, 131 in the artesunate-amodiaquine group, and 118 in 
the control group). At month 12, compared with the control group, the change from baseline 

in mean haemoglobin concentration was increased by 0·5 g/dL (95% CI 0·2 to 0·8; p<0·0001) 

in the dihydroartemisinin-piperaquine group and 0·5 g/dL (0·2 to 0·7; p=0·0020) in the 

artesunate-amodiaquine group in the intention-to-treat analysis (with similar findings in the 

per protocol analysis). In the same period, in the intention-to-treat analysis, the prevalence 

of malaria parasitaemia increased from 28·5% (138 of 485 participants) to 33·6% (39 of 116) 

in the control group, but decreased from 28·0% (139 of 497) to 12·0% (15 of 125) in the 
dihydroartemisinin-piperaquine group (-21·6 percentage points [95% CI -31·9 to -11·3], 

p=0·0001 vs control at month 12) and from 24·7% (124 of 502) to 16·0% (20 of 125) in the 

artesunate-amodiaquine group (-17·6 percentage points [-28·4 to -6·9], p=0·0015). The 

decrease for artesunate-amodiaquine was larger in the per protocol analysis (-25·3 

percentage points [-36·3 to -14·2], p<0·0001). The protective effect of IPTsc against malaria 

parasitaemia was 64% (95% CI 39 to 79; p<0·0001) for dihydroartemisinin-piperaquine and 

52% (23 to 70; p=0·0015) for artesunate-amodiaquine in the intention-to-treat analysis, and 
was slightly higher on per protocol analysis. The protective effect against clinical malaria at 

month 12 was 20% (95% CI 9 to 29; p=0·0002) for dihydroartemisinin-piperaquine and 19% (8 

to 28; p=0·0004) for artesunate-amodiaquine. No significant differences in any primary 

outcomes between the intervention and control groups were noted at month 20. 

Dihydroartemisinin-piperaquine and artesunate-amodiaquine were associated with a small 

number of mild adverse events, and there were no treatment-related serious adverse events 

or deaths. 
Interpretation: IPTsc with dihydroartemisinin-piperaquine or artesunate-amodiaquine is a 

safe and effective approach to reducing malaria parasitaemia, clinical malaria, and related 

morbidities, and is feasible to implement through programmes delivered by schoolteachers.  
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Enhanced effect of seasonal malaria chemoprevention when coupled with nutrients 

supplementation for preventing malaria in children under 5 years old in Burkina Faso: a 

randomized open label trial 

Paul Sondo 1, Bérenger Kaboré 2, Toussaint Rouamba  2, Eulalie Compaoré 2, Yssimini Nadège 

Guillène Tibiri 2, Hyacinthe Abd-El Latif Faïçal Kaboré 2, Karim Derra  2, Marc Christian 
Tahita 2, Hamidou Ilboudo 2, Gauthier Tougri 3, Ismaïla Bouda  2, Tikanou Dakyo 2, Hyacinthe 

Kafando 2, Florence Ouédraogo 2, Eli Rouamba  2, So-Vii Franck Hien 2, Adama 

Kazienga  2, Cheick Saïd Compaoré 4, Estelle Bambara  3, Macaire Nana  3, Prabin Dahal 5, Franck 

Garanet 2, William Kaboré 2, Thierry Léfèvre 6, Philippe Guerin 5, Halidou Tinto 2 

Abstract 

Background: In rural African settings, most of the children under the coverage of Seasonal 

Malaria Chemoprevention (SMC) are also undernourished at the time of SMC delivery, 
justifying the need for packaging malarial and nutritional interventions. This study aimed at 

assessing the impact of SMC by coupling the intervention with nutrients supplementation for 

preventing malaria in children less than 5 years old in Burkina Faso. 

Methods: A randomized trial was carried out between July 2020 and June 2021 in the health 

district of Nanoro, Burkina Faso. Children (n = 1059) under SMC coverage were randomly 

assigned to one of the three study arms SMC + Vitamin A (SMC-A, n = 353) or SMC + Vitamin A 

+ Zinc (SMC-AZc, n = 353) or SMC + Vitamin A + PlumpyDoz(tm) (SMC-APd, n = 353)-a medium 
quantity-lipid-based nutrient supplement (MQ-LNS). Children were followed up for one year 

that included an active follow-up period of 6 months with scheduled monthly home visits 

followed by 6 months passive follow-up. At each visit, capillary blood sample was collected 

for malaria diagnosis by rapid diagnosis test (RDT). 

Results: Adding nutritional supplements to SMC had an effect on the incidence of malaria. A 

reduction of 23% (adjusted IRR = 0.77 (95%CI 0.61-0.97) in the odds of having uncomplicated 

malaria in SMC-APd arm but not with SMC-AZc arm adjusted IRR = 0.82 (95%CI 0.65-1.04) 
compare to control arm was observed. A reduction of 52%, adjusted IRR = 0.48 (95%CI 0.23-

0.98) in the odds of having severe malaria was observed in SMC-APd arm compared to 

control arm. Besides the effect on malaria, this combined strategy had an effect on all-cause 

morbidity. More specifically, a reduction of morbidity odds of 24%, adjusted IRR = 0.76 

(95%CI 0.60-0.94) in SMC-APd arm compared to control arm was observed. Unlike clinical 

episodes, no effect of nutrient supplementation on cross sectional asymptomatic infections 

was observed. 
Conclusion: Adding nutritional supplements to SMC significantly increases the impact of this 

intervention for preventing children from malaria and other childhood infections.  
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Randomized Field Trial to Assess the Safety and Efficacy of Dihydroartemisinin -
Piperaquine for Seasonal Malaria Chemoprevention in School-Aged Children in 

Bandiagara, Mali 

Karim Traore 1, Drissa Coulibaly 1, Abdoulaye K Kone 1, Boureima Guindo 1, Souleymane 

Traore 1, Kindie Kouriba  1, Moussa Djimde 1, Mahamadou Ali Thera  1 
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Background: Owing to the increased cases of malaria in older children, the World Health 

Organization has recently recommended extending seasonal malaria chemoprevention 

(SMC) to children >5 years of age and using other effective drugs for malaria. In this study, we 

report the safety and efficacy of dihydroartemisinin-piperaquine (DHA-PQ) for SMC in school-

aged children in Mali. 

Method: This randomized, controlled trial included 345 participants aged 6-15 years 
randomized to receive DHA-PQ, sulfadoxine-pyrimethamine plus amodiaquine (SP-AQ), or no 

chemoprevention (albendazole) at a 1:1:1 ratio. Four rounds of SMC were conducted from 

September to December 2021. The participants were assessed 7 days after each round for 

safety and efficacy of the interventions. 

Results: Abdominal pain (11.8% vs 29.2%), headache (11.2% vs 19.2%), and vomiting (5.7% 

vs 15.2%) were frequently reported in the DHA-PQ and SP-AQ arms. On Day 120 of follow up, 

the incidence of clinical malaria was 0.01 episodes/person-month in the DHA-PQ and SP-AQ 
arms and 0.17 episodes/person-month in the control arm (P < .0001). Gametocytes were 

detected in 37 participants in all arms. 

Conclusions: Children in DHA-PQ arm reported less adverse events compared to the SP-AQ 

arm. Both drugs were effective against clinical malaria and infection. 

 

 

Sci Rep. 2024 Jan 25;14(1):2143. 
 doi: 10.1038/s41598-024-52706-z. 

Dihydroartemisinin-piperaquine effectiveness for seasonal malaria chemoprevention in 

settings with extended seasonal malaria transmission in Tanzania 

Richard Mwaiswelo # 1, Billy Ngasala  # 2, Frank Chaky 3, Fabrizio Molteni 4, Ally 

Mohamed 3, Samwel Lazaro 3, Bushukatale Samwel 2, Bruno P Mmbando 5 

Abstract 

Effectiveness of dihydroartemisinin-piperaquine (DP) as seasonal malaria chemoprevention 
(SMC) was assessed in Nanyumbu and Masasi Districts. Between March and June 2021, 

children aged 3-59 months were enrolled in a cluster randomized study. Children in the 

intervention clusters received a monthly, 3-days course of DP for three consecutive months 

regardless of malaria infection status, and those in the control clusters received no 

intervention. Malaria infection was assessed at before the first-round and at 7 weeks after the 

third-round of DP in both arms. Malaria prevalence after the third-round of DP 

administration was the primary outcome. Chi-square tests and logistic regression model 
were used to compare proportions and adjust for explanatory variables. Before the 

intervention, malaria prevalence was 13.7% (161/1171) and 18.2% (212/1169) in the 

intervention and control clusters, respectively, p < 004. Malaria prevalence declined to 5.8% 

(60/1036) in the intervention clusters after three rounds of DP, and in the control clusters it 

declined to 9.3% (97/1048), p = 0.003. Unadjusted and adjusted prevalence ratios between 

the intervention and control arms were 0.42 (95%CI 0.32-0.55, p < 0.001) and 0.77 (95%CI 

0.53-1.13, p = 0.189), respectively. SMC using DP was effective for control of malaria in the 
two Districts. 

 

 

 

 

Lancet Glob Health. 2024 Jan;12(1):e33-e44. 
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Post-discharge malaria chemoprevention in children admitted with severe anaemia in 

malaria-endemic settings in Africa: a systematic review and individual patient data 

meta-analysis of randomised controlled trials 

Kamija S Phiri 1, Carole Khairallah 2, Titus K Kwambai 3, Kalifa Bojang  4, Aggrey 

Dhabangi 5, Robert Opoka  6, Richard Idro 5, Kasia Stepniewska  7, Michael Boele van 
Hensbroek 8, Chandy C John 9, Bjarne Robberstad 10, Brian Greenwood 11, Feiko O Ter Kuile 12 

Abstract 

Background: Severe anaemia is associated with high in-hospital mortality among young 

children. In malaria-endemic areas, surviving children also have an increased risk of 

mortality or readmission after hospital discharge. We conducted a systematic review and 

individual patient data meta-analysis to determine the efficacy of monthly post-discharge 

malaria chemoprevention in children recovering from severe anaemia. 
Methods: This analysis was conducted according to PRISMA-IPD guidelines. We searched 

multiple databases on Aug 28, 2023, without date or language restrictions, for randomised 

controlled trials comparing monthly post-discharge malaria chemoprevention with placebo 

or standard of care among children (aged <15 years) admitted with severe anaemia in 

malaria-endemic Africa. Trials using daily or weekly malaria prophylaxis were not eligible. 

The investigators from all eligible trials shared pseudonymised datasets, which were 

standardised and merged for analysis. The primary outcome was all-cause mortality during 
the intervention period. Analyses were performed in the modified intention-to-treat 

population, including all randomly assigned participants who contributed to the endpoint. 

Fixed-effects two-stage meta-analysis of risk ratios (RRs) was used to generate pooled effect 

estimates for mortality. Recurrent time-to-event data (readmissions or clinic visits) were 

analysed using one-stage mixed-effects Prentice-Williams-Peterson total-time models to 

obtain hazard ratios (HRs). This study is registered with PROSPERO, CRD42022308791.  

Findings: Our search identified 91 articles, of which 78 were excluded by title and abstract, 
and a further ten did not meet eligibility criteria. Three double-blind, placebo-controlled 

trials, including 3663 children with severe anaemia, were included in the systematic review 

and meta-analysis; 3507 (95·7%) contributed to the modified intention-to-treat analysis. 

Participants received monthly sulfadoxine-pyrimethamine until the end of the malaria 

transmission season (mean 3·1 courses per child [range 1-6]; n=1085; The Gambia), monthly 

artemether-lumefantrine given at the end of weeks 4 and 8 post discharge (n=1373; Malawi), 

or monthly dihydroartemisinin-piperaquine given at the end of weeks 2, 6, and 10 post 
discharge (n=1049; Uganda and Kenya). During the intervention period, post-discharge 

malaria chemoprevention was associated with a 77% reduction in mortality (RR 0·23 [95% CI 

0·08-0·70], p=0·0094, I2=0%) and a 55% reduction in all-cause readmissions (HR 0·45 [95% CI 

0·36-0·56], p<0·0001) compared with placebo. The protective effect was restricted to the 

intervention period and was not sustained after the direct pharmacodynamic effect of the 

drugs had waned. The small number of trials limited our ability to assess heterogeneity, its 

sources, and publication bias. 
Interpretation: In malaria-endemic Africa, post-discharge malaria chemoprevention 

reduces mortality and readmissions in recently discharged children recovering from severe 

anaemia. Post-discharge malaria chemoprevention could be a valuable strategy for the 

management of this group at high risk. Future research should focus on methods of delivery, 

options to prolong the protection duration, other hospitalised groups at high risk, and 

interventions targeting non-malarial causes of post-discharge morbidity. 
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Treatment of uncomplicated malaria 
(also see Community child health) 

 

 
 BMC Med. 2024 Jun 10;22(1):231. 

 doi: 10.1186/s12916-024-03441-9. 

Expanding community case management of malaria to all ages can improve universal 

access to malaria diagnosis and treatment: results from a cluster randomized trial in 

Madagascar 

Andres Garchitorena  1 2, Aina Harimanana  3, Judickaelle Irinantenaina  3, Hobisoa Léa 

Razanadranaivo 3, Tsinjo Fehizoro Rasoanaivo 3, Dean Sayre 4, Julie R Gutman 5, Reziky 
Tiandraza Mangahasimbola  3, Masiarivony Ravaoarimanga  3, Oméga Raobela  6, Lala Yvette 

Razafimaharo 6, Nicolas Ralemary 7, Mahefa Andrianasolomanana  8, Julie Pontarollo 9, Aline 

Mukerabirori 10, Walter Ochieng  11, Catherine M Dentinger 12, Laurent Kapesa  13, Laura C 

Steinhardt 5 

Abstract 

Background: Global progress on malaria control has stalled recently, partly due to 
challenges in universal access to malaria diagnosis and treatment. Community health 

workers (CHWs) can play a key role in improving access to malaria care for children under 5 

years (CU5), but national policies rarely permit them to treat older individuals. We conducted 

a two-arm cluster randomized trial in rural Madagascar to assess the impact of expanding 

malaria community case management (mCCM) to all ages on health care access and use.  

Methods: Thirty health centers and their associated CHWs in Farafangana District were 

randomized 1:1 to mCCM for all ages (intervention) or mCCM for CU5 only (control). Both 
arms were supported with CHW trainings on malaria case management, community 

sensitization on free malaria care, monthly supervision of CHWs, and reinforcement of the 

malaria supply chain. Cross-sectional household surveys in approximately 1600 households 

were conducted at baseline (Nov-Dec 2019) and endline (Nov-Dec 2021). Monthly data were 

collected from health center and CHW registers for 36 months (2019-2021). Intervention 

impact was assessed via difference-in-differences analyses for survey data and interrupted 

time-series analyses for health system data. 
Results: Rates of care-seeking for fever and malaria diagnosis nearly tripled in both arms 

(from less than 25% to over 60%), driven mostly by increases in CHW care. Age-expanded 

mCCM yielded additional improvements for individuals over 5 years in the intervention arm 

(rate ratio for RDTs done in 6-13-year-olds, RRRDT6-13 years = 1.65; 95% CIs 1.45-1.87), but 

increases were significant only in health system data analyses. Age-expanded mCCM was 

associated with larger increases for populations living further from health centers (RR RDT6-13 

years = 1.21 per km; 95% CIs 1.19-1.23). 
Conclusions: Expanding mCCM to all ages can improve universal access to malaria diagnosis 

and treatment. In addition, strengthening supply chain systems can achieve significant 

improvements even in the absence of age-expanded mCCM. 
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Efficacy of artemether-lumefantrine and dihydroartemisinin-piperaquine and 

prevalence of molecular markers of anti-malarial drug resistance in children in Togo in 
2021 

Ameyo Monique Dorkenoo 1, Marian Warsame 2, Essoham Ataba  3, Manani Hemou 4, Kossi 

Yakpa 3, Efoe Sossou 5, M'badi Mitigmsagou 6, Carmel Diwaba Teou 6, Emmanuelle 

Caspar 7, Laurence Ma  8, Koffi Edem Djadou 6, Tinah Atcha-Oubou 3, Charlotte 

Rasmussen 9, Didier Menard 7 10 11 12 

Abstract 

Background: Artemether-lumefantrine (AL) and dihydroartemisinin-piperaquine (DP) are 
the currently recommended first- and second-line therapies for uncomplicated Plasmodium 

falciparum infections in Togo. This study assessed the efficacy of these combinations, the 

proportion of Day3-positive patients (D3 +), the proportion of molecular markers associated 

with P. falciparum resistance to anti-malarial drugs, and the variable performance of HRP2-

based malaria rapid diagnostic tests (RDTs). 

Methods: A single arm prospective study evaluating the efficacy of AL and DP was conducted 

at two sites (Kouvé and Anié) from September 2021 to January 2022. Eligible children were 
enrolled, randomly assigned to treatment at each site and followed up for 42 days after 

treatment initiation. The primary endpoint was polymerase chain reaction (PCR) adjusted 

adequate clinical and parasitological response (ACPR). At day 0, samples were analysed for 

mutations in the Pfkelch13, Pfcrt, Pfmdr-1, dhfr, dhps, and deletions in the hrp2/hrp3 genes. 

Results: A total of 179 and 178 children were included in the AL and DP groups, respectively. 

After PCR correction, cure rates of patients treated with AL were 97.5% (91.4-99.7) at day 28 

in Kouvé and 98.6% (92.4-100) in Anié, whereas 96.4% (CI 95%: 89.1-98.8) and 97.3% (CI 95%: 
89.5-99.3) were observed at day 42 in Kouvé and Anié, respectively. The cure rates of patients 

treated with DP at day 42 were 98.9% (CI 95%: 92.1-99.8) in Kouvé and 100% in Anié. The 

proportion of patients with parasites on day 3 (D3 +) was 8.5% in AL and 2.6% in DP groups in 

Anié and 4.3% in AL and 2.1% DP groups in Kouvé. Of the 357 day 0 samples, 99.2% carried 

the Pfkelch13 wild-type allele. Two isolates carried nonsynonymous mutations not known to 

be associated with artemisinin partial resistance (ART-R) (A578S and A557S). Most samples 

carried the Pfcrt wild-type allele (97.2%). The most common Pfmdr-1 allele was the single 
mutant 184F (75.6%). Among dhfr/dhps mutations, the quintuple mutant haplotype 

N51I/C59R/S108N + 437G/540E, which is responsible for SP treatment failure in adults and 

children, was not detected. Single deletions in hrp2 and hrp3 genes were detected in 1/357 

(0.3%) and 1/357 (0.3%), respectively. Dual hrp2/hrp3 deletions, which could affect the 

performances of HRP2-based RDTs, were not observed. 

Conclusion: The results of this study confirm that the AL and DP treatments are highly 

effective. The absence of the validated Pfkelch13 mutants in the study areas suggests the 
absence of ART -R, although a significant proportion of D3 + cases were found. The absence 

of dhfr/dhps quintuple or sextuple mutants (quintuple + 581G) supports the continued use of 

SP for IPTp during pregnancy and in combination with amodiaquine for seasonal malaria 

chemoprevention. 
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Persistent and multiclonal malaria parasite dynamics despite extended artemether -

lumefantrine treatment in children 

Justin Goodwin 1 2, Richard Kajubi  3, Kaicheng Wang  4, Fangyong Li 4, Martina Wade 1, Francis 

Orukan 3, Liusheng Huang  5, Meghan Whalen 5, Francesca T Aweeka  5, Norah Mwebaza  3 6, Sunil 
Parikh 7 8 

Abstract 

Standard diagnostics used in longitudinal antimalarial studies are unable to characterize the 

complexity of submicroscopic parasite dynamics, particularly in high transmission settings. 

We use molecular markers and amplicon sequencing to characterize post-treatment stage-

specific malaria parasite dynamics during a 42 day randomized trial of 3- versus 5 day 

artemether-lumefantrine in 303 children with and without HIV (ClinicalTrials.gov 
number NCT03453840). The prevalence of parasite-derived 18S rRNA is >70% in children 

throughout follow-up, and the ring-stage marker SBP1 is detectable in over 15% of children 

on day 14 despite effective treatment. We find that the extended regimen significantly lowers 

the risk of recurrent ring-stage parasitemia compared to the standard 3 day regimen, and 

that higher day 7 lumefantrine concentrations decrease the probability of ring-stage 

parasites in the early post-treatment period. Longitudinal amplicon sequencing reveals 

remarkably dynamic patterns of multiclonal infections that include new and persistent 
clones in both the early post-treatment and later time periods. Our data indicate that post-

treatment parasite dynamics are highly complex despite efficacious therapy, findings that 

will inform strategies to optimize regimens in the face of emerging partial artemisinin 

resistance in Africa. 

 

 

 
 

BMC Med. 2023 Oct 20;21(1):397. 

 doi: 10.1186/s12916-023-03105-0. 

Factors affecting haemoglobin dynamics in African children with acute uncomplicated 

Plasmodium falciparum malaria treated with single low-dose primaquine or placebo 

Marie A Onyamboko # 1, Peter Olupot-Olupot # 2 3, Winifred Were 3, Cate Namayanja  3, Peter 

Onyas 3, Harriet Titin 3, Joy Baseke 3, Rita Muhindo 3, Daddy K Kayembe 1, Pauline O 
Ndjowo 1, Benjamin B Basara  1, Charles B Okalebo 2, Thomas N Williams 4 5, Sophie 

Uyoga 4, Chiraporn Taya  6, Adeola Bamisaiye 7, Caterina Fanello 6 7, Kathryn 

Maitland 4 5, Nicholas P J Day 6 7, Walter R J Taylor # 8 9, Mavuto Mukaka  # 6 7 

Abstract 

Background: Single low-dose primaquine (SLDPQ) effectively blocks the transmission of 

Plasmodium falciparum malaria, but anxiety remains regarding its haemolytic potential in 

patients with glucose-6-phopshate dehydrogenase (G6PD) deficiency. We, therefore, 
examined the independent effects of several factors on haemoglobin (Hb) dynamics in 

falciparum-infected children with a particular interest in SLDPQ and G6PD status. 

Methods: This randomised, double-blind, placebo-controlled, safety trial was conducted in 

Congolese and Ugandan children aged 6 months-11 years with acute uncomplicated P. 

falciparum and day (D) 0 Hbs ≥ 6 g/dL who were treated with age-dosed SLDPQ/placebo and 

weight-dosed artemether lumefantrine (AL) or dihydroartemisinin piperaquine (DHAPP). 
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Genotyping defined G6PD (G6PD c.202T allele), haemoglobin S (HbS), and α-thalassaemia 

status. Multivariable linear and logistic regression assessed factor independence for 

continuous Hb parameters and Hb recovery (D42 Hb > D0 Hb), respectively.  

Results: One thousand one hundred thirty-seven children, whose median age was 5 years, 

were randomised to receive: AL + SLDPQ (n = 286), AL + placebo (286), DHAPP + SLDPQ (283), 

and DHAPP + placebo (282). By G6PD status, 284 were G6PD deficient (239 hemizygous 
males, 45 homozygous females), 119 were heterozygous females, 418 and 299 were normal 

males and females, respectively, and 17 were of unknown status. The mean D0 Hb was 10.6 

(SD 1.6) g/dL and was lower in younger children with longer illnesses, lower mid-upper arm 

circumferences, splenomegaly, and α-thalassaemia trait, who were either G6PDd or 

heterozygous females. The initial fractional fall in Hb was greater in younger children with 

higher D0 Hbs and D0 parasitaemias and longer illnesses but less in sickle cell trait. Older 

G6PDd children with lower starting Hbs and greater factional falls were more likely to 
achieve Hb recovery, whilst lower D42 Hb concentrations were associated with younger 

G6PD normal children with lower fractional falls, sickle cell disease, α-thalassaemia silent 

carrier and trait, and late treatment failures. Ten blood transfusions were given in the first 

week (5 SLDPQ, 5 placebo). 

Conclusions: In these falciparum-infected African children, posttreatment Hb changes were 

unaffected by SLDPQ, and G6PDd patients had favourable posttreatment Hb changes and a 

higher probability of Hb recovery. These reassuring findings support SLDPQ deployment 
without G6PD screening in Africa. 

 

 

Treatment of severe malaria 
 

Int J Infect Dis. 2024 Feb:139:34-40. 

 doi: 10.1016/j.ijid.2023.11.031. Epub 2023 Nov 25. 
Adjunctive rosiglitazone treatment for severe pediatric malaria: A randomized placebo-

controlled trial in Mozambican children 

Rosauro Varo 1, Valerie M Crowley 2, Humberto Mucasse 3, Antonio Sitoe 3, Justina 

Bramugy 3, Lena Serghides 4, Andrea M Weckman 2, Clara Erice 2, Rubao Bila  3, Pio 

Vitorino 3, Campos Mucasse 3, Marta Valente 5, Sara Ajanovic 5, Núria Balanza  6, Kathleen 

Zhong 2, Yiovanna Derpsch 7, Melissa Gladstone 8, Alfredo Mayor 9, Quique Bassat 10, Kevin C 

Kain 11 
Abstract 

Objectives: We tested the hypothesis that adjunctive rosiglitazone treatment would reduce 

levels of circulating angiopoietin-2 (Angpt-2) and improve outcomes of Mozambican children 

with severe malaria. 

Methods: A randomized, double-blind, placebo-controlled trial of rosiglitazone vs placebo as 

adjunctive treatment to artesunate in children with severe malaria was conducted. A 0.045 

mg/kg/dose of rosiglitazone or matching placebo were administered, in addition to standard 
of malaria care, twice a day for 4 days. The primary endpoint was the rate of decline of 

Angpt-2 over 96 hours. Secondary outcomes included the longitudinal dynamics of 

angiopoietin-1 (Angpt-1) and the Angpt-2/Angpt-1 ratio over 96 hours, parasite clearance 

kinetics, clinical outcomes, and safety metrics. 
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Results: Overall, 180 children were enrolled; 91 were assigned to rosiglitazone and 89 to 

placebo. Children who received rosiglitazone had a steeper rate of decline of Angpt-2 over 

the first 96 hours of hospitalization compared to children who received placebo; however, 

the trend was not significant (P = 0.28). A similar non-significant trend was observed for 

Angpt-1 (P = 0.65) and the Angpt-2/Angpt-1 ratio (P = 0.34). All other secondary and safety 

outcomes were similar between groups (P >0.05). 
Conclusion: Adjunctive rosiglitazone at this dosage was safe and well tolerated but did not 

significantly affect the longitudinal kinetics of circulating Angpt-2. 

 

 

 

 

 Int J Infect Dis. 2023 Sep;134:240-247. 
 doi: 10.1016/j.ijid.2023.06.022. Epub 2023 Jul 5. 

Prostration and the prognosis of death in African children with severe malaria 

Selidji T Agnandji  1, Mario Recker 2, Benjamin Mordmüller 3, Stephan Glöckner 4, Akim A 

Adegnika  1, Bertrand Lell 5, Lucas Otieno 6, Walter Otieno 6, Seth Owusu-Agyei 7, Kwaku P 

Asante 7, Tsiri Agbenyega  8, Daniel Ansong  8, Eusebio Macete 9, Pedro Aide 9, Hermann 

Sorgho 10, Halidou Tinto 10, Neema Mturi 11, John P A Lusingu 12, Samwel Gesase 12, Irving 

Hoffman 13, Nahya Salim Masoud 14, Charles R Newton 15, Kalifa Bojang  16, Gérard 
Krause 4, Peter Gottfried Kremsner 1 

Abstract 

Objectives: Malaria is still one of the main reasons for hospitalization in children living in 

sub-Saharan Africa. Rapid risk stratification at admission is essential for optimal medical 

care and improved prognosis. Whereas coma, deep breathing, and, to a lesser degree, severe 

anemia are established predictors of malaria-related death, the value of assessing 

prostration for risk stratification is less certain. 
Methods: Here we used a retrospective multi-center analysis comprising over 33,000 

hospitalized children from four large studies, including two observational studies from the 

Severe Malaria in African Children network, a randomized controlled treatment study, and 

the phase-3-clinical RTS,S-malaria vaccine trial, to evaluate known risk factors of mortality 

and with a specific emphasis on the role of prostration. 

Results: Despite comparable age profiles of the participants, we found significant inter- and 

intra-study variation in the incidence of fatal malaria as well as in the derived risk ratios 
associated with the four risk factors: coma, deep breathing, anemia, and prostration. Despite 

pronounced variations, prostration was significantly associated with an increased risk of 

mortality (P <0.001) and its consideration resulted in improved predictive performance, both 

in a multivariate model and a univariate model based on the Lambaréné Organ Dysfunction 

Score. 

Conclusion: Prostration is an important clinical criterion to determine severe pediatric 

malaria with possible fatal outcomes. 
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Malnutrition 
(Papers in past years listed in this section refer to the management of protein-energy 

malnutrition.  For other relevant studies of nutrition see also Nutrition, Vitamin A, Vitamin D, 

Zinc, Maternal health, Anaemia and iron deficiency) 

 

 

Clin Nutr. 2023 Aug 6;42(9):1778-1787. 

 doi: 10.1016/j.clnu.2023.08.003. Online ahead of print. 
Changes in polyunsaturated fatty acids during treatment of malnourished children may 

be insufficient to reach required essential fatty acid levels - A randomised controlled 

trial 

Sanne Sigh 1, Lotte Lauritzen 2, Frank T Wieringa  3, Arnaud Laillou 4, Chhoun Chamnan 5, Ken D 

Stark 6, Nanna Roos 7 

Abstract 

Background & aims: Severe acute malnutrition (SAM) is a global concern. Studies on the 
impact of ready-to-use therapeutic foods (RUTFs) on polyunsaturated fatty acids (PUFA) are 

almost non-existent. The aim was to investigate the change in whole-blood PUFA and 

nutrition and health markers among Cambodian children with SAM after treatment with 

RUTFs. 

Methods: The trial was an 8-week randomised clinical trial of the effectiveness of locally 

produced fish-based RUTF (L-RUTF) vs standard milk-based RUFT (S-RUTF). Whole-blood 
fatty acids were analysed using dried blood spots. Nutrition and health markers were 

assessed using anthropometric assessment and blood samples for markers of inflammation. 

The trial was conducted at the National Pediatric Hospital, Phnom Penh, Cambodia, with one 

hundred and twenty-one 6-59-month-old children in treatment for SAM. 

Results: L-RUTF had a higher content of n-3 PUFA and a higher content of arachidonic acid 

(AA) and docosahexaenoic acid (DHA), while S-RUTF had the highest content of n-6 PUFA. At 

baseline, the children presented with a Mead acid level in whole-blood of around 0.08% of 
total fatty acids (FA%) and an omega-3 index of ∼0.91 ± 0.44. After eight weeks of S-RUTF 

treatment, linoleic acid (LA), AA, n-6/n-3 PUFA ratio, and Mead acid levels were increased. 

The L-RUTF intervention did not change the whole-blood PUFAs from baseline. At discharge, 

the children in the L-RUTF group had a lower n-6/n-3 PUFA ratio than the children in the S-

RUTF group, driven by a lower alpha-linolenic acid (ALA) (0.20 vs 0.27 FA%, p = 0.004) and 

lower LA (15.77 vs 14.21 FA%, p = 0.018) with no significant differences in AA or DHA levels. 

Weight-for-height z-score at discharge was negatively associated with total PUFA (β -1.4 
FA%, 95%CI. -2.7; -0.1), n-6 LCPUFA (β -1.3 FA%, 95%CI. -1.3; -0.3), and AA (β -0.6 FA%, 95%CI. 

-1.0; -0.2). Age-adjusted height was negatively associated with the Mead acid:AA ratio (β -1.2 

FA%, 95%CI. -2.2; -0.2). No significant change was seen in inflammation markers within 

groups or between groups during treatment, and n-3 and n-6 PUFAs were not associated 

with markers of inflammation or haemoglobin status at discharge. 

Conclusion: The trial found that whole-blood markers of PUFA status were low in children at 

admission and discharge from SAM treatment, indicating that the currently recommended 
composition of RUTFs are not able to correct their compromised essential fatty acid status. 

The higher content of DHA and AA in L-RUTF did not give rise to any improvement in PUFA 

status. No changes in health markers or associations between PUFA and health markers were 

found. 
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Indian J Pediatr. 2023 Oct;90(10):994-999. 

 doi: 10.1007/s12098-023-04614-9. Epub 2023 Jun 1. 

A Randomized Controlled Trial on Comparison of Clinical Outcome in Uncomplicated 

SAM Managed with and without Antibiotics 
Yashwant Kumar Rao 1, Vaishnavi Baranwal 2, Tanu Midha  3, Arij Javed 2, Pragati Kumari  2 

Abstract 

Objectives: To assess the clinical outcome of management of uncomplicated severe acute 

malnutrition (SAM) at community level with antibiotics vs. without antibiotics.  

Methods: A randomized controlled trial was conducted on children aged 6 to 59 mo with 

uncomplicated SAM, selected randomly from rural areas of Kanpur. A total of 100 children 

were enroled and were randomized into two groups, the intervention group who were given 
antibiotics for a week and the control group who were not given antibiotics. Rest of the 

management was same. Demographic, clinical and anthropometric details of each child 

were taken. 

Results: Gender and socio-economic status was comparable in both the groups. 

Anthropometric parameters (mean weight for age, height for age and weight for height) in 

both the groups were not significantly different at the time of enrolment and also at two 

weeks follow-up. At 2 wk follow-up, weight/height Z score in the intervention and control 
group were -1.29±0.84 and -1.45±0.93, respectively (p value = 0.436). 

Conclusions: It was concluded that whether antibiotics were given or not in the 

management of children with uncomplicated SAM, improvement in clinical and 

anthropometric parameters was seen without any significant difference. 

 

 

Nutrients. 2023 Jul 17;15(14):3166. 
 doi: 10.3390/nu15143166. 

Ready-to-Use Therapeutic Foods (RUTFs) Based on Local Recipes Are as Efficacious and 

Have a Higher Acceptability than a Standard Peanut-Based RUTF: A Randomized 

Controlled Trial in Indonesia 

Asrinisa Rachmadewi  1, Damayanti D Soekarjo 1, Blandina Rosalina Bait 2, Julia 

Suryantan 2, Rivani Noor 3, Jee Hyun Rah 2, Frank T Wieringa  4 5 

Abstract 
To strengthen community-based treatment of severe acute malnutrition (SAM) in Indonesia, 

locally produced ready-to-use therapeutic foods (RUTFs) are needed, but data on their 

acceptability and effectiveness are lacking. We conducted an individually randomized 

controlled trial in 302 children (6-59 months old) with uncomplicated SAM receiving 8 weeks 

of a standard RUTF (CON) or one of four alternative RUTFs produced with locally available 

ingredients: soybean (SOY), mungbean (MUN1, MUN2) or peanuts (PEA). The main outcomes 

were weight gain and product acceptability. Children consumed on average 2.2 kg of 
standard RUTF, but up to 4.5 kg of the local products (MUN2, p < 0.05). Mean weight gain did 

not differ across the groups (p > 0.05). Controlled for consumption, children receiving either 

CON or SOY RUTF gained >2 g/kg body weight (BW)/day compared with 1.6 g/kg BW/day in 

children receiving the other RUTF products (p > 0.05). Overall drop-out was 29.1%, ranging 

from 21.3% (MUN2) to 38.3% (CON, p > 0.05). Mean time to drop out was 19 days in the CON 

group, significantly shorter than in the PEA group (33.6 days, p < 0.05). Thus, with no 
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difference in weight gain and better acceptance, the development of locally produced RUTFs 

in Indonesia is warranted to strengthen the community-based treatment of SAM. 

 

 

Matern Child Nutr. 2024 Apr;20(2):e13602. 

 doi: 10.1111/mcn.13602. Epub 2024 Jan 8. 
Efficacy of ready-to-use food supplement for treatment of moderate acute malnutrition 

among children aged 6 to 59 months 

Nyabasi Makori  1, Hope Masanja  1, Ray Masumo 1, Suleman Rashid 2, Theresia 

Jumbe 2, Meshack Tegeye 3, Debora Esau 3, Juliana Muiruri 3, Geofrey Mchau 1, Stanslaus H 

Mafung'a  1, Cypriana Moshi 1, Neema Shosho 3, Vera Kwara  3, Hoyce Mshida  1, Germana 

Leyna 1 4 

Abstract 
Moderate acute malnutrition (MAM) is a persistent public health problem in Tanzania. The 

current approach for its management is nutrition counselling. However, there has been no 

commercial production of ready-to-use supplementary foods for the management of MAM in 

the country but rather imported from companies outside the country. The objective of the 

study was to determine the ability of a ready-to-use food supplementation versus corn soya 

blend (CSB+) to manage MAM. The randomised controlled trial employed three parallel arm 

approach. The first arm received CSB+ and infant and young child feeding (IYCF) counselling, 
the second arm received ready-to-use food (RUF) and IYCF counselling and the third arm, a 

control group, received IYCF as standard care for three consecutive months. Results 

indicated that the overall proportion of children who recovered from MAM was 65.6%. There 

was a significant difference (p < 0.001) in the proportion of children who recovered from MAM 

between the three arms (CSB+, RUF and standard care). Results revealed further a high 

recovery rate of 83.7% in the RUF arm, followed by 71.9% in the CSB+ arm and 41% in the 

standard care arm. The risk differences for RUF compared with CSB+ and standard care were 
11.8% and 42.7%, respectively. RUFs can be used as an alternative supplement to 

conventional CSB+ for the management of MAM in children and, thus, has the potential to 

scale up its use to address the problem of MAM among 6 to 59 months' children. 

 

 

 

Nutr Rev. 2024 Feb 13:nuad177. 
 doi: 10.1093/nutrit/nuad177. Online ahead of print. 

Perspective on alternative therapeutic feeds to treat severe acute malnutrition in 

children aged between 6 and 59 months in sub-Saharan Africa: a narrative review 

Marie-Claire Charlotte Nitschke 1, Martin Smollich 2 

Abstract 

Worldwide, nearly 200 million children younger than 5 years old suffer from stunting and 

wasting, 2 different types of undernutrition. Moreover, 45% of deaths among children in that 
age group are associated with these conditions. Severe acute malnutrition (SAM) refers to 

children with a weight-for-height z score < -3, a midupper arm circumference < 115 mm, or 

the presence of bilateral edema, and is especially prevalent in low- and middle-income 

countries. Undernutrition in children can have a major impact on both their physical and 

cognitive development. It can lead to infections and death if it remains undetected or 

untreated. The use of therapeutic feeds is an important component in the management of 
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SAM, which remains a challenge in poorly resourced countries. The aim of this review was to 

assess the alternatives to the standard therapeutic foods used to treat SAM and to 

summarize their advantages and disadvantages, providing an overview of current research. A 

literature search was performed from September to November 2022 using PubMed, the Trip 

medical database, and the German Institute for Medical Documentation and Information 

(DIMDI). This review includes 13 randomized controlled trials testing alternatives to the 
standard therapeutic foods used to treat SAM by using alternative ingredients or a reduced 

dosage. The results show that, while a few alternative ready-to-use therapeutic food 

formulas lead to recovery rates similar to those seen with the standard protocol, many 

alternatives were less effective in the affected children. Thus, the evidence is not yet strong 

enough to change the World Health Organization's guidelines. The review identifies 

promising results of treatment alternatives related to treatment outcomes and costs. 

Additional research should focus on the interventions that positively impact the recovery 
process of severely malnourished children to facilitate the treatment and enable greater 

treatment coverage worldwide. 

 

 

Matern Child Nutr. 2024 May 27:e13670. 

 doi: 10.1111/mcn.13670. Online ahead of print. 

Effect of a simplified approach on recovery of children 6-59 months with wasting in 
Ethiopia: A noninferiority, cluster randomized controlled trial 

Yetayesh Maru 1, Dessalegn Tamiru 1, Kaleab Baye 2, Stanley Chitekwe 3, Arnaud Lailou 4, Hiwot 

Darsene 5, Rashid Abdulai  3, Mesfin Worku 3, Tefera Belachew 1 

Abstract 

Worldwide, nearly 45 million children under the age of 5 years were affected by wasting in 

2022. Ethiopia has been challenged by disasters increasing the caseload of children with 

wasting. This study aimed to determine the effect of a simplified approach on recovery of 
children with acute malnutrition as compared with the standard protocol. A cluster 

randomized, controlled, noninferiority trial was carried out in three regions of Ethiopia from 

December 4, 2021, to July 30, 2022. A total of 58 clusters (health posts) were randomized into 

intervention and control groups. Children with SAM in the intervention groups received two 

sachets of Ready-to-Use Therapeutic Food (RUTF), whereas children in the control groups 

received RUTF based on their body weight. Children with moderate acute malnutrition (MAM) 

received one sachet of RUTF and one sachet of Ready-to-Use Supplementary Food (RUSF) 
daily in the intervention and control groups, respectively. Per protocol (PP) and intention-to-

treat analysis were used to compare recovery at a noninferiority margin of 15%. Data were 

collected from 55 health posts and 1032 children. In the PP analysis, the recovery rate of 

children with wasting among the simplified group (97.8%) was noninferior to the standard 

protocol group (97.7%), p = 0.399. The RUTF cost per treatment of child with SAM was 56.55 

USD for the standard versus 42.78 USD for the simplified approach. The simplified approach 

is noninferior to the standard protocol in terms of recovery and has a lower cost of RUTF. 
Further study is recommended to assess the effectiveness of the simplified approach in 

emergency contexts. 
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Effectiveness of decentralizing outpatient acute malnutrition treatment with 

community health workers and a simplified combined protocol: a cluster randomized 

controlled trial in emergency settings of Mali 

Noemí López-Ejeda 1, Pilar Charle-Cuéllar 2, Salimata Samake 3, Abdias Ogobara 
Dougnon 4, Luis Javier Sánchez-Martínez 1, Mahamadou N'tji Samake 5, Aliou 

Bagayoko 5, Magloire Bunkembo 3, Fanta Touré 4, Antonio Vargas 2, Saul Guerrero 6 

Abstract 

Background: Outpatient treatment of acute malnutrition is usually centralized in health 

centers and separated into different programs according to case severity. This complicates 

case detection, care delivery, and supply chain management, making it difficult for families 

to access treatment. This study assessed the impact of treating severe and moderate cases in 
the same program using a simplified protocol and decentralizing treatment outside health 

centers through community health workers (CHWs). 

Methods: A three-armed cluster randomized controlled trial under a non-inferiority 

hypothesis was conducted in the Gao region of Mali involving 2,038 children between 6 and 

59 months of age with non-complicated acute malnutrition. The control arm consisted of 549 

children receiving standard treatment in health centers from nursing staff. The first 

intervention arm consisted of 800 children treated using the standard protocol with CHWs 
added as treatment providers. The second intervention arm consisted of 689 children treated 

by nurses and CHWs under the ComPAS simplified protocol, considering mid-upper arm 

circumference as the sole anthropometric criterion for admission and discharge and 

providing a fixed dose of therapeutic food for severe and moderate cases. Coverage was 

assessed through cross-sectional surveys using the sampling evaluation of access and 

coverage (SLEAC) methodology for a wide area involving several service delivery units.  

Results: The recovery rates were 76.3% in the control group, 81.8% in the group that 
included CHWs with the standard protocol, and 92.9% in the group that applied the 

simplified protocol, confirming non-inferiority and revealing a significant risk difference 

among the groups. No significant differences were found in the time to recovery (6 weeks) or 

in anthropometric gain, whereas the therapeutic food expenditure was significantly lower 

with the simplified combined program in severe cases (43 sachets fewer than the control). In 

moderate cases, an average of 35 sachets of therapeutic food were used. With the simplified 

protocol, the CHWs had 6% discharge errors compared with 19% with the standard protocol. 
The treatment coverage increased significantly with the simplified combined program (SAM 

+42.5%, MAM +13.8%). 

Implications: Implementing a simplified combined treatment program and adding CHWs as 

treatment providers can improve coverage while maintaining non-inferior effectiveness, 

reducing the expenditure on nutritional intrants, and ensuring the continuum of care for the 

most vulnerable children. 

 
 

Hum Resour Health. 2024 Mar 29;22(1):22. 
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Cost-effectiveness of severe acute malnutrition treatment delivered by community 

health workers in the district of Mayahi, Niger 
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Sanoussi 5, Nassirou Ousmane 5, Ramatoulaye Hamidou Lazoumar 6, Pilar Charle-Cuéllar 7 

Abstract 

Background: A non-randomized controlled trial, conducted from June 2018 to March 2019 in 

two rural communes in the health district of Mayahi in Niger, showed that including 

community health workers (CHWs) in the treatment of severe acute malnutrition (SAM) 
resulted in a better recovery rate (77.2% vs. 72.1%) compared with the standard treatment 

provided solely at the health centers. The present study aims to assess the cost and cost-

effectiveness of the CHWs led treatment of uncomplicated SAM in children 6-59 months 

compared to the standard national protocol. 

Methods: To account for all relevant costs, the cost analysis included activity-based costing 

and bottom-up approaches from a societal perspective and on a within-trial time horizon. 

The cost-effectiveness analysis was conducted through a decision analysis network built 
with OpenMarkov and evaluated under two approaches: (1) with recovery rate and cost per 

child admitted for treatment as measures of effectiveness and cost, respectively; and (2) 

assessing the total number of children recovered and the total cost incurred. In addition, a 

multivariate probabilistic sensitivity analysis was carried out to evaluate the effect of 

uncertainty around the base case input data. 

Results: For the base case data, the average cost per child recovered was 116.52 USD in the 

standard treatment and 107.22 USD in the CHWs-led treatment. Based on the first approach, 
the CHWs-led treatment was more cost-effective than the standard treatment with an 

average cost per child admitted for treatment of 82.81 USD vs. 84.01 USD. Based on the 

second approach, the incremental cost-effectiveness ratio of the transition from the 

standard to the CHWs-led treatment amounted to 98.01 USD per additional SAM case 

recovered. 

Conclusions: In the district of Mayahi in Niger, the CHWs-led SAM treatment was found to be 

cost-effective when compared to the standard protocol and provided additional advantages 
such as the reduction of costs for households. 
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The Impacts of Task Shifting on the Management and Treatment of Malnourished 

Children in Northern Kenya: A Cluster-Randomized Controlled Trial 
Hermann Pythagore Pierre Donfouet 1 2, Tewoldeberhan Daniel 3, Calistus Wilunda  2, Elizabeth 

Mwaniki 2, James Njiru 4, Emily Keane 5, Lily Schofield 5, Lucy Maina  6, Edward Kutondo 6, Olivia 

Agutu 6, Peter Okoth 6, Judith Raburu 6, Betty Samburu 6, Bonventure Mwangi  2, Taddese 

Alemu Zerfu 2 7, Jemimah Khamadi Wekhomba  8, Pilar Charle Cuellar 9, Daniel Kavoo 10, Lydia 

Karimurio 10, Charles Matanda  10, Alex Mutua  10, Grace Gichohi 10, Martin Chabi 11, Patrick 

Codjia  6, Saul Guerrero Oteyza  12, Elizabeth Kimani-Murage 2 

Abstract 
Treating children with acute malnutrition can be challenging, particularly regarding access 

to healthcare facilities during treatment. Task shifting, a strategy of transferring specific 

tasks to health workers with shorter training and fewer qualifications, is being considered as 

an effective approach to enhancing health outcomes in primary healthcare. This study aimed 

to assess the effectiveness of integrating the treatment of acute malnutrition by community 

health volunteers into integrated community case management in two sub-counties in 
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northern Kenya (Loima and Isiolo). We conducted a two-arm non-inferiority cluster-

randomized controlled trial across 20 community health units. Participants were children 

aged 6-59 months with uncomplicated acute malnutrition. In the intervention group, 

community health volunteers used simplified tools and protocols to identify and treat 

eligible children at home and provided the usual integrated community case management 

package. In the control group, community health volunteers provided the usual integrated 
community case management package only (screening and referral of the malnourished 

children to the health facilities). The primary outcome was recovery (MUAC ≥12.5 cm for two 

consecutive weeks). Results show that children in the intervention group were more likely to 

recover than those in the control group [73 vs. 50; risk difference (RD)=26% (95% CI 12 to 40) 

and risk ratio (RR)=2 (95% CI 1.2 to 1.9)]. The probability of defaulting was lower in the 

intervention group than in the control group: RD=-21% (95% CI -31 to -10) and RR=0.3 (95% CI 

0.2 to 0.5). The intervention reduced the length of stay by about 13 days, although this was 
not statistically significant and varied substantially by sub-county. Integrating the treatment 

of acute malnutrition by community health volunteers into the integrated community case 

management program led to better malnutrition treatment outcomes. There is a need to 

integrate acute malnutrition treatment into integrated community case management and 

review policies to allow community health volunteers to treat uncomplicated acute 

malnutrition. 

 
 

 

J Pediatr Gastroenterol Nutr. 2023 Oct 2. 

 doi: 10.1097/MPG.0000000000003953. Online ahead of print. 

Probiotic supplementation for promotion of growth in undernourished children: A 

systematic review and meta-analysis 

Aamer Imdad 1, Natasha G Pandit 2, Julie M Ehrlich 2, Joseph Catania  2, Muizz Zaman 2, Abigail 
Smith 3, Emily E Tanner-Smith 4, Joseph P Zackular 5, Zulfiqar A Bhutta  6 7 

Abstract 

Objectives: Probiotic supplementation has been proposed as a therapeutic intervention to 

improve growth outcomes in children with undernutrition. The objective of this review to 

synthesize the current evidence on probiotic supplementation for promotion of growth in 

undernourished children. 

Methods: We searched MEDLINE, Cochrane CENTRAL, CINAHL, Embase, LILACS, and Scopus 
for randomized controlled trials (RCTs) that administered probiotics or eligible comparators 

to undernourished children below 5 years of age. Our primary outcomes of interest were 

weight-for-age, height-for-age, and weight-for-height at the longest follow-up points 

reported. Random-effects meta-analysis was used to calculate standardized mean 

differences (SMD) for continuous outcomes and risk ratios (RR) for dichotomous outcomes. 

The Grading of Recommendations Assessment, Development and Evaluation (GRADE) 

criteria were used to assess certainty of the evidence. 
Results: Nine RCTs with 5,295 children in total were included. Durations of treatment ranged 

from 1 month to 1 year. Pooled analyses from seven studies showed that probiotics may 

have little to no effect on weight-for-age (SMD 0.05 standard deviation [SD], 95% CI -0.04 to 

0.13, n = 2115 children; low-certainty evidence) and height-for-age (SMD -0.04 SD, 95% CI -

0.14 to 0.07, n = 1357 children; low-certainty evidence). The evidence was very uncertain 

about the effect on weight-for-height. 
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Conclusions: Probiotics may have little to no effect on anthropometry in undernourished 

children, though there is considerable heterogeneity among the trials reviewed thus far. The 

interaction between gut microbiota and human nutrition is complex, and further research is 

needed to determine how the gut microbiome may contribute to undernutrition and how 

probiotics may affect growth in this vulnerable population. 
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 doi: 10.1136/bmjopen-2023-076805. 

Solutions to Enhance Health with Alternative Treatments (SEHAT) protocol: a double -

blinded randomised controlled trial for gut microbiota-targeted treatment of severe 

acute malnutrition using rice bran in ready-to-use therapeutic foods in Indonesia 
Annika M Weber 1, Silvia Barbazza  2, Moretta D Fauzi 2 3 4, Asrinisa Rachmadewi  5, Ririh 

Zuhrina  5, Fildzah K Putri 5, Maiza Campos Ponce 2, Marinka van der Hoeven 2, Rimbawan 

Rimbawan 6 7, Zuraidah Nasution 6 7, Puspo E Giriwono 6 8, Frank T Wieringa  3 9, Damayanti D 

Soekarjo 10, Elizabeth P Ryan 11 

Abstract 

Introduction: Current formulations of ready-to-use therapeutic foods (RUTFs) to treat 

severe acute malnutrition (SAM) in children focus on nutrient density and quantity. Less 
attention is given to foods targeting gut microbiota metabolism and mucosal barrier 

functions. Heat-stabilised rice bran contains essential nutrients, prebiotics, vitamins and 

unique phytochemicals that have demonstrated favourable bioactivity to modulate gut 

microbiota composition and mucosal immunity. This study seeks to examine the impact of 

RUTF with rice bran on the microbiota during SAM treatment, recovery and post-treatment 

growth outcomes in Jember, Indonesia. Findings are expected to provide insights into rice 

bran as a novel food ingredient to improve SAM treatment outcomes. 
Methods and analysis: A total of 200 children aged 6-59 months with uncomplicated SAM 

(weight-for-height z-scores (WHZ) <-3, or mid-upper arm circumference (MUAC) <115 mm or 

having bilateral pitting oedema +/++) or approaching SAM (WHZ<-2.5) will be enrolled in a 

double-blinded, randomised controlled trial. Children in the active control arm will receive a 

locally produced RUTF; those in the intervention arm will receive the local RUTF with 5% rice 

bran. Children will receive daily RUTF treatment for 8 weeks and be monitored for 8 weeks of 

follow-up. Primary outcomes include the effectiveness of RUTF as measured by changes in 
weight, WHO growth z-scores, MUAC and morbidity. Secondary outcomes include 

modulation of the gut microbiome and dried blood spot metabolome, the percentage of 

children recovered at weeks 8 and 12, and malnutrition relapse at week 16. An intention-to-

treat analysis will be conducted for each outcome. 
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Long-term outcomes after severe childhood malnutrition in adolescents in Malawi 

(LOSCM): a prospective observational cohort study 
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Abstract 

Background: Research on long-term outcomes of severe childhood malnutrition is scarce. 

Existing evidence suggests potential associations with cardiometabolic disease and impaired 
cognition. We aimed to assess outcomes in adolescents who were exposed to severe 

childhood malnutrition compared with peers not exposed to severe childhood malnutrition.  

Methods: In Long-term Outcomes after Severe Childhood Malnutrition (LOCSM), we followed 

up adolescents who had 15 years earlier received treatment for severe childhood 

malnutrition at Queen Elizabeth Central Hospital in Blantyre, Malawi. Adolescents with 

previous severe childhood malnutrition included in LOCSM had participated in an earlier 

follow-up study (ChroSAM) at 7 years after treatment for severe childhood malnutrition, 
where they were compared to siblings and age-matched children in the community without 

previous severe childhood malnutrition. We measured anthropometry, body composition, 

strength, glucose tolerance, cognition, behaviour, and mental health during follow-up visits 

between Sept 9, 2021, and July 22, 2022, comparing outcomes in adolescents exposed to 

previous severe childhood malnutrition with unexposed siblings and adolescents from the 

community assessed previously (for ChroSAM) and newly recruited during current follow-up. 

We used a linear regression model to adjust for age, sex, disability, HIV, and socioeconomic 
status. This study is registered with the International Standard Randomised Controlled Trial 

Number Registry (ISRCTN17238083). 

Findings: We followed up 168 previously malnourished adolescents (median age 17·1 years 

[IQR 16·5 to 18·0]), alongside 123 siblings (18·2 years [15·0 to 20·5]), and 89 community 

adolescents (17·1 years [16·3 to 18·1]). Since last measured 8 years previously, mean height-

for-age Z (HAZ) scores had improved in previously malnourished adolescents (difference 0·33 

[95% CI 0·20 to 0·46]) and siblings (0·32 [0·09 to 0·55]), but not in community adolescents 
(difference -0·01 [-0·24 to 0·23]). Previously malnourished adolescents had sustained lower 

HAZ scores compared with siblings (adjusted difference -0·32 [-0·58 to -0·05]) and community 

adolescents (-0·21 [-0·52 to 0·10]). The adjusted difference in hand-grip strength between 

previously malnourished adolescents and community adolescents was -2·0 kg (-4·2 to 0·3). 

For child behaviour checklist internalising symptom scores, the adjusted difference for 

previously malnourished adolescents was 2·8 (0·0 to 5·5) compared with siblings and 2·1 ( -0·1 

to 4·3) compared with community adolescents. No evidence of differences between 
previously malnourished adolescents and unexposed groups were found in any of the other 

variables measured. 

Interpretation: Catch-up growth into adolescence was modest compared with the rapid 

improvement seen in childhood, but provides optimism for ongoing recovery of height 

deficits. We found little evidence of heightened non-communicable disease risk in 

adolescents exposed to severe childhood malnutrition, although long-term health 

implications need to be monitored. Further investigation of associated home and 
environmental factors influencing long-term outcomes is needed to tailor preventive and 

treatment interventions. 

 

Editor’s note: this is not a randomised trial but gives us important long-term information about 

outcomes of severe malnutrition.   
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Maternal health 
(see also Malaria) 

 

Antenatal care 
 

JMIR Form Res. 2023 Jul 20;7:e44362. 

 doi: 10.2196/44362. 

A Mobile Clinical Decision Support System for High-Risk Pregnant Women in Rural India 
(SMARThealth Pregnancy): Pilot Cluster Randomized Controlled Trial 

Shobhana Nagraj  1 2 3 4, Stephen Kennedy 1, Vivekananda Jha  2 5 6 7, Robyn Norton 2 8, Lisa 

Hinton 9, Laurent Billot 8, Eldho Rajan 5, Ameer Mohammed Abdul 5, Anita Phalswal 5, Varun 

Arora 10, Devarsetty Praveen 5 6 7, Jane Hirst 1 2 

Abstract 

Background: Cardiovascular disease (CVD) is the leading cause of death in women in India. 

Early identification is crucial to reducing deaths. Hypertensive disorders of pregnancy (HDP) 
and gestational diabetes mellitus (GDM) carry independent risks for future CVD, and 

antenatal care is a window to screen and counsel high-risk women. In rural India, community 

health workers (CHWs) deliver antenatal and postnatal care. We developed a complex 

intervention (SMARThealth Pregnancy) involving mobile clinical decision support for CHWs 

and evaluated it in a pilot cluster randomized controlled trial (cRCT).  

Objective: The aim of the study is to co-design a theory-informed intervention for CHWs to 

screen, refer, and counsel pregnant women at high risk of future CVD in rural India and 
evaluate its feasibility and acceptability. 

Methods: In phase 1, we used qualitative methods to explore community priorities for high-

risk pregnant women in rural areas of 2 diverse states in India. In phase 2, informed by 

behavior change theory and human-centered design, we used these qualitative data to 

develop the intervention components and implementation strategies for SMARThealth 

Pregnancy in an iterative process with end users. In phase 3, using mixed methods, we 

evaluated the intervention in a cRCT with an embedded qualitative substudy across 4 
primary health centres: 2 in Jhajjar district, Haryana, and 2 in Guntur district, Andhra 

Pradesh. 

Results: SMARThealth Pregnancy embedded a total of 15 behavior change techniques and 

included (1) community awareness programs; (2) targeted training, including point-of-care 

blood pressure and hemoglobin measurement; and (3) mobile clinical decision support for 

CHWs to screen women in their homes. The intervention focused on 3 priority conditions: 
anemia, HDP, and GDM. The evaluation involved a total of 200 pregnant women, equally 

randomized to intervention or enhanced standard care (control). Recruitment was 

completed within 5 months, with minimal loss to follow-up (4/200, 2%) at 6 weeks 

postpartum. A total of 4 primary care doctors and 54 CHWs in the intervention clusters took 

part in the study. Fidelity to intervention practices was 100% prepandemic. Over half the 

study population was affected by moderate to severe anemia at baseline. The prevalence of 

HDP (2.5%) and GDM (2%) was low in our study population. Results suggest a possible 
improvement in mean hemoglobin (anemia) in the intervention group, although an 

adequately powered trial is needed. The model of home-based care was feasible and 
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acceptable for pregnant or postpartum women and CHWs, who perceived improvements in 

quality of care, self-efficacy, and professional recognition. 

Conclusions: SMARThealth Pregnancy is an innovative model of home-based care for high-

risk pregnant women during the transitions between antenatal and postnatal care and adult 

health services. The use of theory and co-design during intervention development facilitated 

acceptability of the intervention and implementation strategies. Our experience has 
informed the decision to initiate a larger-scale cRCT. 

 

 

Birth. 2024 Jun;51(2):319-325. 

 doi: 10.1111/birt.12788. Epub 2023 Oct 30. 

Promoting childbirth in a rural health facility: A quasi-experimental study in western 

Kenya 
Lydia Mwanzia  1, Joyce Baliddawa  2, Erika Biederman 3, Susan M Perkins 4, Victoria L 

Champion 5 

Abstract 

Background: The high maternal and neonatal mortality rate in sub-Saharan Africa could be 

reduced by using navigation by means of mobile devices to increase the number of women 

who choose to give birth in a health center (HC) with a skilled healthcare practitioner. 

Methods: A quasi-experimental design was used to test a midwife-delivered navigation by 
means of mobile phone. A total of 208 women were randomized to two groups (intervention 

and control). Women in the intervention group received up to three navigation calls from 

midwives. Women in the control group received usual antenatal education during prenatal 

visits. Data were collected using semistructured questionnaires. Childbirth location was 

determined through medical records. 

Results: Overall, 180 (87%) women gave birth in a HC with a 3% advantage for the 

intervention group. A total of 86% (88/102) of the control group gave birth in a HC versus 89% 
(92/103) for the intervention group (Χ2 = 0.44, p-value = 0.51), with an unadjusted odds ratio 

of 1.33 (95% CI: 0.57, 3.09). Among those with personal phones, 91% (138/152) had a birth in 

a HC versus 79% (42/53) in those without a personal phone (Χ2 = 4.89, p-value = 0.03). 

Conclusions: The results of this study indicate that it is feasible to deliver phone-based 

navigation to support birth in a HC; personal phone ownership may be a factor in the success 

of this strategy. 

 
 

 

Lancet Glob Health. 2024 Apr;12(4):e641-e651. 

 doi: 10.1016/S2214-109X(24)00004-4. 
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Rogerson 17, Suzanne M Garland 16, Rebecca J Guy 3, Rosanna W Peeling  18, William S 

Pomat 1, John M Kaldor 3, Andrew J B Vallely 19; WANTAIM study group 

Abstract 

Background: Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, and 

bacterial vaginosis have been associated with adverse maternal and perinatal outcomes, but 

there is conflicting evidence on the benefits of antenatal screening and treatment for these 
conditions. We aimed to determine the effect of antenatal point-of-care testing and 

immediate treatment of C trachomatis, N gonorrhoeae, T vaginalis, and bacterial vaginosis 

on preterm birth, low birthweight, and other adverse maternal and perinatal outcomes 

compared with current standard of care, which included symptom-based treatment without 

laboratory confirmation. 

Methods: In this pragmatic cluster randomised crossover trial, we enrolled women (aged ≥16 

years) attending an antenatal clinic at 26 weeks' gestation or earlier (confirmed by obstetric 
ultrasound), living within approximately 1 h drive of a study clinic, and able to provide 

reliable contact details at ten primary health facilities and their catchment communities 

(clusters) in Papua New Guinea. Clusters were randomly allocated 1:1 to receive either the 

intervention or control (standard care) in the first phase of the trial. Following an interval 

(washout period) of 2-3 months at the end of the first phase, each cluster crossed over to the 

other group. Randomisation was stratified by province. Individual participants were 

informed about trial group allocation only after completing informed consent procedures. 
The primary outcome was a composite of preterm birth (livebirth before 37 weeks' 

gestation), low birthweight (<2500 g), or both, analysed according to the intention-to-treat 

population. This study is registered with ISRCTN Registry, ISRCTN37134032, and is 

completed. 

Findings: Between July 26, 2017, and Aug 30, 2021, 4526 women were enrolled (2210 [63·3%] 

of 3492 women in the intervention group and 2316 [62·8%] of 3687 in the control group). 

Primary outcome data were available for 4297 (94·9%) newborn babies of 4526 women. The 
proportion of preterm birth, low birthweight, or both, in the intervention group, expressed as 

the mean of crude proportions across clusters, was 18·8% (SD 4·7%) compared with 17·8% in 

the control group (risk ratio [RR] 1·06, 95% CI 0·78-1·42; p=0·67). There were 1052 serious 

adverse events reported (566 in the intervention group and 486 in the control group) among 

929 trial participants, and no differences by trial group. 

Interpretation: Point-of-care testing and treatment of C trachomatis, N gonorrhoeae, T 

vaginalis, and bacterial vaginosis did not reduce preterm birth or low birthweight compared 
with standard care. Within the subgroup of women with N gonorrhoeae, there was a 

substantial reduction in the primary outcome. 
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Abstract 

Objective: To assess the effect of an integrated intervention package compared with routine 

government health services on the frequency of health facility births. 

Setting: Three subcounties of Lira district in Northern Uganda. 

Design: A cluster randomised controlled trial where a total of 30 clusters were randomised in 

a ratio of 1:1 to intervention or standard of care. 
Participants: Pregnant women at ≥28 weeks of gestation. 

Interventions: Participants in the intervention arm received an integrated intervention 

package of peer support, mobile phone messaging and birthing kits during pregnancy while 

those in the control arm received routine government health services ('standard of care').  

Primary and secondary outcome measures: The primary outcome was the proportion of 

women giving birth at a health facility in the intervention arm compared with the control 

arm. Secondary outcomes were perinatal and neonatal deaths. 
Results: In 2018-2019, 995 pregnant women were included in 15 intervention clusters and 

882 in 15 control clusters. The primary outcome was ascertained for all except one 

participant who died before childbirth. In the intervention arm, 754/994 participants (76%) 

gave birth at a health facility compared with 500/882 (57%) in the control arm. Participants in 

the intervention arm were 35% more likely to give birth at a health facility compared with 

participants in the control arm, (risk ratio 1.35 (95% CI 1.20 to 1.51)) and (risk difference 0.20 

(95% CI 0.13 to 0.27)). Adjusting for baseline differences generated similar results. There was 
no difference in secondary outcomes (perinatal or neonatal mortality or number of postnatal 

visits) between arms. 

Conclusion: The intervention was successful in increasing the proportion of facility-based 

births but did not reduce perinatal or neonatal mortality. 

 

 

 
 

Birth. 2023 Sep;50(3):587-595. 

 doi: 10.1111/birt.12681. Epub 2022 Oct 13. 

Effects of an educational intervention on Nigerian midwives' intention to provide 

planned home birth care 

Auwalu Muhammed 1, Sazlina Shariff-Ghazali 2, Salmiah Md Said 3, Mairo Hassan 4, Khuan Lee 5 

Abstract 
Background: The majority of women in Sokoto, Nigeria prefer homebirths, but midwives are 

reluctant to provide care in the home setting. As such, many women continue to give birth at 

home alone or assisted by untrained attendants, which is associated with an increased risk 

for maternal and neonatal morbidity and mortality. 

Methods: A randomized controlled trial was conducted among 226 midwives from 10 health 

care facilities. The intervention group received an educational program on home birth. A 

validated questionnaire that evaluated knowledge, attitudes, norms, perceived control, and 
intention to provide planned home birth care was given at baseline, immediately after the 

intervention, and at three-months follow-up. Data were analyzed using linear mixed-effect 

model statistics. 

Results: Following the intervention, the intervention group demonstrated higher knowledge 

and more positive attitudes, norms, perceived control, and intention to provide planned 
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home birth care compared with the control group (P < 0.05). No significant changes in the 

scores of the control group were observed during the study duration (P > 0.05).  

Discussion: Educating midwives on planned home birth increases their willingness to 

provide planned home birth care. Health system administrators, policymakers, and 

researchers may use similar interventions to promote skilled home birth attendance by 

midwives. Increasing the number of midwives who are willing to attend planned home births 
provides women at low risk for medical complications with safer options for labor, delivery, 

and postpartum care. 

 

 

 

 

BMC Public Health. 2023 Aug 4;23(1):1491. 
 doi: 10.1186/s12889-023-16376-2. 

Effects of a community-level intervention on maternal health care utilization in a 

resource-poor setting of Northern Ghana 

Alex Bapula Kassim 1, Sam Kofi Newton 2, William Dormechele 3, Beatrice Baah 

Rahinatu 4, Clement Tiimim Yanbom 5, Isaac Kofi Yankson 6, Easmon Otupiri 2 

Abstract 

Background: This study aimed to assess the effects of health education and community-
level participatory interventions at the community level and the use of community maternal 

health promoters on the utilization of maternal health care services in poor rural settings of 

northern Ghana. 

Methods: A randomized controlled survey design was conducted from June 2019 to July 

2020 in two rural districts of northern Ghana. A multistage cluster sampling technique was 

used to select the participants. Data were collected from a repeated cross-sectional 

household survey. Descriptive analysis, bivariate and covariates adjusted simple logistic 
regression analyses were performed using STATA version 16 statistical software. 

Results: At post-intervention, the two groups differed significantly in terms of ANC (p = 

0.001), skilled delivery (SD) (p = 0.003), and PNC (p < 0.0001). Women who received health 

education on obstetric danger signs had improved knowledge by 50% at the end of the 

study. Women who received the health education intervention (HEI) on practices related to 

ANC and skilled delivery had increased odds to utilize ANC (AOR = 4.18; 95% CI = 2.48-7.04) 

and SD (AOR = 3.90; 95% CI = 1.83-8.29) services. Institutional delivery and PNC attendance 
for at least four times significantly increased from 88.5 to 97.5% (p < 0.0001), and 77.3-96.7% 

(p < 0.0001) respectively at postintervention. Women who had received the HEI were 

significantly more likely to have good knowledge about obstetric danger signs (AOR = 10.17; 

95% CI = 6.59-15.69), and BPCR (AOR = 2.10; 95% CI = 1.36-3.24). Women who had obtained 

tertiary education were significantly more likely to make at least four visits to ANC (AOR = 

2.38; 95% CI = 0.09-1.67). 

Conclusions: This study suggests that the use of health education and participatory sessions 
led by community-based facilitators could be a potentially effective intervention to improve 

the knowledge of women about obstetric danger signs and encourage the uptake of 

maternity care services in resource-poor settings of Ghana. 
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JAMA Netw Open. 2024 Feb 5;7(2):e2356609. 

 doi: 10.1001/jamanetworkopen.2023.56609. 

Effect of Maternal and Newborn Care Service Package on Perinatal and Newborn 

Mortality: A Cluster Randomized Clinical Trial 

Shabina Ariff 1, Uswa Jiwani 2, Arjumand Rizvi 1, Sajid Muhammad 1, Amjad Hussain 2, Imran 

Ahmed 2, Masawar Hussain 2, Muhammad Usman 2, Junaid Iqbal 1, Zahid Memon 2, Sajid Bashir 
Soofi 1 2, Zulfiqar A Bhutta  2 3 

Abstract 

Importance: In resource-constrained settings where the neonatal mortality rate (NMR) is 

high due to preventable causes and health systems are underused, community-based 

interventions can increase newborn survival by improving health care practices.  

Objectives: To develop and evaluate the effectiveness of a community-based maternal and 

newborn care services package to reduce perinatal and neonatal mortality in rural Pakistan.  
Design, setting, and participants: This cluster randomized clinical trial was conducted 

between November 1, 2012, and December 31, 2013, in district Rahim Yar Khan in the 

province of Punjab. A cluster was defined as an administrative union council. Any consenting 

pregnant resident of the study area, regardless of gestational age, was enrolled. An ongoing 

pregnancy surveillance system identified 12 529 and 12 333 pregnancies in the intervention 

and control clusters, respectively; 9410 pregnancies were excluded from analysis due to 

continuation of pregnancy at the end of the study, loss to follow-up, or miscarriage. 
Participants were followed up until the 40th postpartum day. Statistical analysis was 

performed from January to May 2014. 

Intervention: A maternal and newborn health pack, training for community- and facility-

based health care professionals, and community mobilization through counseling and 

education sessions. 

Main outcomes and measures: The primary outcome was perinatal mortality, defined as 

stillbirths per 1000 births and neonatal death within 7 days per 1000 live births. The 
secondary outcome was neonatal mortality, defined as death within 28 days of life per 1000 

live births. Systematic random sampling was used to allocate 10 clusters each to 

intervention and control groups. Analysis was conducted on a modified intention-to-treat 

basis. 

Results: For the control group vs the intervention group, the total number of households 

was 33 188 vs 34 315, the median number of households per cluster was 3092 (IQR, 3018-

3467) vs 3469 (IQR, 3019-4075), the total population was 229 155 vs 234 674, the mean (SD) 
number of residents per household was 6.9 (9.5) vs 6.8 (9.6), the number of males per 100 

females (ie, the sex ratio) was 104.2 vs 103.7, and the mean (SD) number of children younger 

than 5 years per household was 1.0 (4.2) vs 1.0 (4.3). Altogether, 7598 births from conrol 

clusters and 8017 births from intervention clusters were analyzed. There was no significant 

difference in perinatal mortality between the intervention and control clusters (rate ratio, 

0.86; 95% CI, 0.69-1.08; P = .19). The NMR was lower among the intervention than the control 

clusters (39.2/1000 live births vs 52.2/1000 live births; rate ratio, 0.75; 95% CI, 0.58-0.95; P = 
.02). The frequencies of antenatal visits and facility births were similar between the 2 groups. 

However, clean delivery practices were higher among intervention clusters than control 

clusters (63.2% [2284 of 3616] vs 13.2% [455 of 3458]; P < .001). Chlorhexidine use was also 

more common among intervention clusters than control clusters (55.9% [4271 of 7642] vs 

0.3% [19 of 7203]; P < .001). 
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Conclusions and relevance: This pragmatic cluster randomized clinical trial demonstrated a 

reduction in NMR that occurred in the background of improved household intrapartum and 

newborn care practices. However, the effect of the intervention on antenatal visits, facility 

births, and perinatal mortality rates was inconclusive, highlighting areas requiring further 

research. Nevertheless, the improvement in NMR underscores the effectiveness of 

community-based programs in low-resource settings. 
 

 

BMC Womens Health. 2024 Mar 26;24(1):200. 

 doi: 10.1186/s12905-024-03009-y. 

Effect of behavior change communication through the health development army on 

birth weight of newborns in Ambo district, Ethiopia: a cluster randomized controlled 

community trial 
Mitsiwat Abebe Gebremichael 1 2, Tefera Belachew Lema  3 

Abstract 

Background: Poor behavior change communication on maternal nutrition and health 

throughout pregnancy is thought to be to blame for Ethiopia's high rate of low birthweight 

babies, and this has implications for neonatal morbidity and mortality. The effect of behavior 

change communication on birth weight in the study district was not examined. This study 

was to determine whether improving neonatal birthweight using nutrition and health 
behavior change communication (NHBCC) interventions was successful.  

Methods: A cluster randomized controlled trial was conducted in the Ambo district of 

Ethiopia from May 5, 2018-January 30, 2019. At the beginning of the study, 385 women in the 

24 intervention groups and 385 women in the 24 control groups were recruited. In the 

intervention group, health development armies delivered the NHBCC core message every 

two weeks for four months by grouping pregnant women in specific clusters. Pregnant 

women in the control group received the routine treatment offered by the healthcare system 
during their ANC visits. Within 24 h of birth, the birthweights of 302 and 292 neonates in the 

intervention and control groups, respectively, were measured at the end point of the study. A 

binary generalized linear model analysis was employed. 

Result: The control group had a larger absolute risk of neonates with low birthweight (0.188 

vs. 0.079, p < 0.001) than the intervention group. Pregnant women in the intervention group 

had an absolute risk difference of 10.9% for low birthweight. Pregnant women who received 

the intervention were 62% less likely to have low-risk birthweight compared to pregnant 
women who were in the control group (ARR = 0.381, 95% CI: 0.271-0.737). 

Conclusion: Nutrition and health behavior change Communication by health development 

armies improves birthweight. The findings demonstrated that to improve birthweight, 

NHBCC must be administered to pregnant women in groups via health development armies 

in their communities. 
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Improving health literacy through group antenatal care: results from a cluster 

randomized controlled trial in Ghana 
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Jody R Lori 1, Vida Ami Kukula  2, Liya Liu 3, Veronica E A Apetorgbor 2, Bidisha 

Ghosh 3, Elizabeth Awini 2, Nancy Lockhart 3, Georgina Amankwah 2, Ruth Zielinski 3, Cheryl A 

Moyer 4, John Williams 2 

Abstract 

Background: Although the majority of Ghanaian women receive antenatal care (ANC), many 

exhibit low health literacy by misinterpreting and incorrectly operationalizing ANC messages, 
leading to poor maternal and newborn health outcomes. Prior research in low-resource 

settings has found group antenatal care (G-ANC) feasible for women and providers. This 

study aims to determine the effect of G-ANC on increasing maternal health literacy. We 

hypothesized that pregnant women randomized into G-ANC would exhibit a greater increase 

in maternal health literacy than women in routine, individual ANC. 

Methods: A 5-year cluster randomized controlled trial was conducted in 14 rural and peri-

urban health facilities in the Eastern Region of Ghana. Facilities were paired based on patient 
volume and average gestational age at ANC enrollment and then randomized into 

intervention (G-ANC) vs. control (routine, individual ANC); 1761 pregnant women were 

recruited. Data collection occurred at baseline (T0) and post-birth (T2) using the Maternal 

Health Literacy scale, a 12-item composite scale to assess maternal health literacy. Logistic 

regression compared changes in health literacy from T0 to T2. 

Results: Overall, women in both the intervention and control groups improved their health 

literacy scores over time (p < 0.0001). Women in the intervention group scored significantly 
higher on 3 individual items and on overall composite scores (p < 0.0001) and were more 

likely to attend 8 or more ANC visits. 

Conclusion: While health literacy scores improved for all women attending ANC, women 

randomized into G-ANC exhibited greater improvement in overall health literacy post-birth 

compared to those receiving routine individual care. Life-saving information provided during 

ANC must be presented in an understandable format to prevent women and newborns from 

dying of preventable causes. 
 

 

 

PLOS Glob Public Health. 2024 Feb 27;4(2):e0002693. 

 doi: 10.1371/journal.pgph.0002693. eCollection 2024. 

Association of maternal, obstetric, fetal, and neonatal mortality outcomes with Lady 

Health Worker coverage from a cross-sectional survey of >10,000 households in Gilgit-
Baltistan, Pakistan 

Daniel S Farrar 1, Lisa G Pell 1, Yasin Muhammad 2, Sher Hafiz Khan 2, Zachary Tanner 1, Diego G 

Bassani 1 3 4, Imran Ahmed 5, Muhammad Karim 5, Falak Madhani 6 7, Shariq Paracha  6, Masood 

Ali Khan 2, Sajid B Soofi 5, Monica Taljaard 8 9, Rachel F Spitzer 10 11, Sarah M Abu 

Fadaleh 1, Zulfiqar A Bhutta  1 3 5 12, Shaun K Morris 1 3 4 13 

Abstract 

Pakistan has among the highest rates of maternal, perinatal, and neonatal mortality globally. 
Many of these deaths are potentially preventable with low-cost, scalable interventions 

delivered through community-based health worker programs to the most remote 

communities. We conducted a cross-sectional survey of 10,264 households during the 

baseline phase of a cluster randomized controlled trial (cRCT) in Gilgit-Baltistan, Pakistan 

from June-August 2021. The survey was conducted through a stratified, two-stage sampling 

design with the objective of estimating the neonatal mortality rate (NMR) within the study 
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catchment area, and informing implementation of the cRCT. Study outcomes were self-

reported and included neonatal death, stillbirth, health facility delivery, maternal death, 

postpartum hemorrhage (PPH), and Lady Health Worker (LHW) coverage. Summary statistics 

(proportions and rates) were weighted according to the sampling design, and mixed-effects 

Poisson regression was conducted to explore the relationship between LHW coverage and 

maternal/newborn outcomes. We identified 7,600 women who gave birth in the past five 
years, among whom 13% reported experiencing PPH. The maternal mortality ratio was 225 

maternal deaths per 100,000 live births (95% confidence interval [CI] 137-369). Among 12,376 

total births, the stillbirth rate was 41.4 per 1,000 births (95% CI 36.8-46.7) and the perinatal 

mortality rate was 53.0 per 1,000 births (95% CI 47.6-59.0). Among 11,863 live births, NMR 

was 16.2 per 1,000 live births (95% CI 13.6-19.3) and 65% were delivered at a health facility. 

LHW home visits were associated with declines in PPH (risk ratio [RR] 0.89 per each 

additional visit, 95% CI 0.83-0.96) and late neonatal mortality (RR 0.80, 95% CI 0.67-0.97). 
Intracluster correlation coefficients were also estimated to inform the planning of future 

trials. The high rates of maternal, perinatal, and neonatal death in Gilgit-Baltistan continue 

to fall behind targets of the 2030 Sustainable Development Goals. 

 

 

Maternal mental health 
 
 

 

J Affect Disord. 2023 Oct 15;339:82-88. 

 doi: 10.1016/j.jad.2023.07.047. Epub 2023 Jul 10. 

Antenatal depression and adverse birth outcomes among pregnant women living with 

HIV in Dar es Salaam, Tanzania 

Mathilda Regan 1, Alfa Muhihi 2, Arvin Saleh 3, Christopher P Duggan 4, Nzovu Ulenga  2, Fadhlun 
M Alwy Al-Beity 5, Said Aboud 6, Wafaie W Fawzi 7, Karim P Manji 8, Christopher R Sudfeld 9 

Abstract 

Background: Women who experience antenatal depression may be at increased risk of 

adverse birth outcomes. Few studies have examined this association among women living 

with HIV (WHIV). 

Methods: We conducted a prospective cohort study of 2298 pregnant WHIV on antiretroviral 

therapy (ART) in Dar es Salaam, Tanzania, who were participants in a randomized trial of 
vitamin D3 supplementation. Depressive symptoms were assessed at 12-27 weeks gestation 

using the Hopkins Symptoms Checklist (HSCL-25). Generalized estimating equations to 

account for twins were used to assess the relative risks of adverse birth outcomes. 

Results: Approximately 67 % of the women in our study population reported symptoms 

consistent with depression. We observed a 4.0 % prevalence of stillbirth and a 25.1 % 

prevalence of preterm birth. We found that low social support, higher education, and more 

recent initiation of ART were associated with a greater risk of antenatal depression. There 
was no association of antenatal depression with risk of fetal loss, stillbirth, low birth weight, 

birth weight, preterm birth, gestational age at delivery, or small-for-gestational age. 

Limitations: Depression was self-reported and only collected at one timepoint in pregnancy. 

Our findings may not be generalizable to all WHIV. 
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Conclusions: Our findings illustrate the high risk of both depression and adverse birth 

outcomes among WHIV and underscore the need for interventions to improve their mental 

health and the health of their infants; however, the relationship between depression and 

birth outcomes remains unclear. Further research on this topic is merited, particularly 

examining the chronicity and timing of depression in pregnancy. 
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Association between the continuum of care and postpartum depression among Angolan 

mothers 

Ai Aoki 1, Keiji Mochida  2, Olukunmi Omobolanle Balogun 2, Caroline Kaori Tomo 2, Lino 

Tchicondingosse 3, Pedro Sapalalo 3, Hirotsugu Aiga  4, Ketha Rubuz Francisco 5, Kenji 
Takehara  2 

Abstract 

Background: This study investigated the association between maternal and child health 

service utilization patterns and postpartum depression (PPD). 

Methods: This study analyzed a dataset of women who participated in a randomized 

controlled trial to examine the effectiveness of the Maternal and Child Health Handbook in 

Angola. We defined probable PPD as an Edinburgh Postpartum Depression Scale (EPDS) 
score ≥ 10. The EPDS was administered at approximately 6 months postpartum. Service 

utilization patterns were defined using numbers of antenatal care (ANC), facility delivery, and 

vaccination visits by 6 months postpartum. The association between service utilization 

patterns and PPD was examined using logistic regression analyses adjusting for 

socioeconomic factors and parity. The continuum of care (CoC) complete pattern (four 

ANC/facility delivery/four vaccination) was used as a reference. 

Results: The data of 7087 participants whose children were alive and aged 6 months or older 
at the endline survey were analyzed. Prevalence of PPD was 17.9 % in urban and 43.2 % in 

rural municipalities. In urban municipalities, dropouts from the CoC at delivery and after 

delivery had significantly higher odds of PPD (AOR = 1.45, 95 % CI = 1.00-2.10; AOR = 1.57, 95 

% CI = 1.24-1.99). In rural municipalities, dropouts from the CoC after delivery (AOR = 1.60, 95 

% CI = 1.12-2.28) had significantly higher odds of PPD. 

Limitations: The onset of depressive symptoms was not assessed. The EPDS was validated 

in some Portuguese speaking countries but not in Angola. 
Conclusion: PPD was associated with irregular service utilization patterns such as dropouts 

from the CoC. Therefore, CoC and mental health must be promoted simultaneously.  
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Development and content validation of yoga module for the mental health of NICU 

mothers 

Twinkle Dogra  1, Kavita Khoiwal 2, Jaya Chaturvedi 2, Vikas Upadhyay 3, Suresh Lal 

Barnwal 4, Ajeet Singh Bhadoria  5, Poonam Singh 6 

Abstract 

https://pubmed.ncbi.nlm.nih.gov/37442453/
https://pubmed.ncbi.nlm.nih.gov/37442453/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Aoki+A&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mochida+K&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Balogun+OO&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tomo+CK&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tchicondingosse+L&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tchicondingosse+L&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sapalalo+P&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Aiga+H&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Francisco+KR&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Takehara+K&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Takehara+K&cauthor_id=37442453
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=88#search-result-88-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/37956573/
https://pubmed.ncbi.nlm.nih.gov/37956573/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dogra+T&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Khoiwal+K&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chaturvedi+J&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Upadhyay+V&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Barnwal+SL&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Barnwal+SL&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bhadoria+AS&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Singh+P&cauthor_id=37956573
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=197#search-result-197-10-full-view-affiliation-6


Randomised trials in child health in developing countries 2023-24 

219 
 

Background: Postnatal yoga has been found to be effective for maternal mental health 

management. But a validated yoga module for the mental health of early postpartum 

mothers with infants admitted to the Neonatal Intensive Care Unit (NICU) is lacking.  

Aim: To design and validate a yoga module for the mental health of early postpartum 

mothers having infants admitted to the NICU. 

Materials and methods: First phase: A yoga module was designed through a review of 
published research articles and yogic texts for NICU mothers. Second phase: thirty-eight 

yoga experts validated the yoga module. Lawshe's formula was used to calculate each item's 

content validity ratio (CVR). The intra-class correlation coefficient was determined for the 

validated yoga module. Third phase: The validated yoga module was pilot-tested with a 

sample size of 20 NICU mothers. 

Results: Thirty-eight yoga experts validated the yoga module for NICU mothers. Thirteen 

practices included in the module indicated good content validity (cutoff value: 0.316). The 
module's content validity index (CVI) and intra-class correlation coefficient were 0.672 and 

0.924, respectively. Ten days of practicing the yoga module resulted in a significant reduction 

in maternal stress levels in the yoga group (p < 0.001) compared to the control group (p = 

0.427). 

Conclusion: The present study suggests good content validity of the yoga module for the 

mental health of NICU mothers. However, future randomized controlled trials must be 

carried out to determine both the feasibility and clinical efficacy of the Yoga Module for NICU 
mothers. 

 

Maternal malaria prevention 
 

Clin Infect Dis. 2023 Jul 5;77(1):127-134. 

 doi: 10.1093/cid/ciad128. 

Effectiveness of Intermittent Screening and Treatment of Malaria in Pregnancy on 
Maternal and Birth Outcomes in Selected Districts in Rwanda: A Cluster Randomized 

Controlled Trial 

Aline Uwimana  1, Reena Sethi 2, Monique Murindahabi  1, Celestin Ntirandeka  3, Emily 

Piercefield 4, Noella Umulisa  3, Andrew Abram 5, Erin Eckert 6, Kaendi Munguti 7, David 

Sullivan 8, Didier Uyizeye 1, Aimable Mbituyumuremyi 1, Julie R Gutman 9 

Abstract 

Background: Malaria during pregnancy can cause serious consequences including maternal 
anemia and low birthweight (LBW). Routine antenatal care (ANC) in Rwanda includes malaria 

symptom screening at each ANC visit. This cluster randomized controlled trial investigated 

whether adding intermittent screening with a malaria rapid diagnostic test at each routine 

ANC visit and treatment of positives during pregnancy (ISTp) is more effective than routine 

ANC for reducing malaria prevalence at delivery. 

Methods: Between September 2016 and June 2018, pregnant women initiating ANC at 14 

health centers in Rwanda were enrolled into ISTp or control arms. All women received an 
insecticide-treated bed net at enrollment. Hemoglobin concentration, placental and 

peripheral parasitemia, newborn outcome, birthweight, and prematurity were assessed at 

delivery. 
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Results: Nine hundred seventy-five women were enrolled in ISTp and 811 in the control 

group. Routine ANC plus ISTp did not significantly reduce polymerase chain reaction-

confirmed placental malaria compared to control (adjusted relative risk [aRR], 0.94 [95% 

confidence interval {CI}, .59-1.50]; P = .799). ISTp had no impact on anemia (aRR, 1.08 [95% 

CI, .57-2.04]; P = .821). The mean birthweight of singleton newborns was not significantly 

different between arms (3054 g vs 3096 g, P = .395); however, women in the ISTp arm had a 
higher proportion of LBW (aRR, 1.59 [95% CI, 1.02-2.49]; P = .042). 

Conclusions: This is the only study to compare ISTp to symptomatic screening at ANC in a 

setting where intermittent preventive treatment is not routinely provided. ISTp did not 

reduce the prevalence of malaria or anemia at delivery and was associated with an increased 

risk of LBW. 

 

 
Malar J. 2023 Oct 21;22(1):320. 

 doi: 10.1186/s12936-023-04757-2. 

Safety and tolerability of repeated doses of dihydroartemisinin -piperaquine for 

intermittent preventive treatment of malaria in pregnancy: a systematic review and an 

aggregated data meta-analysis of randomized controlled trials 

Esther Nthenya Muthoka  1 2, Kedir Usmael 3 4, Saba Mehari Embaye 3, Abigiya Abebe 3 5, Tigist 

Mesfin 3 6, Dorothy Kazembe 3 7, Mediha Ahmedin 3 8, Stella Namuganza  3, Monica 
Kahabuka  3 9, Mary Gorret Atim 10, Tsegahun Manyazewal 3 

Abstract 

Background: Malaria infection during pregnancy is an important cause of maternal and 

infant mortality and morbidity with the greatest effect being concentrated in sub-Saharan 

Africa. In areas of moderate to high malaria transmission, the World Health Organization 

(WHO) recommends the administration of intermittent preventive treatment of malaria in 

pregnancy (IPTp) using sulfadoxine-pyrimethamine (SP) to be given to all pregnant women 
at each scheduled antenatal care visit at monthly intervals. However, there is concern that 

increased resistance has compromised its effectiveness. This has led to a need for evaluation 

of alternatives to SP for IPTp with dihydroartemisinin-piperaquine (DP) emerging as a very 

promising candidate. Thus, this systematic review and aggregated data meta-analysis was 

conducted to establish the safety and tolerability of repeated doses with DP in IPTp.  

Methods: A systematic review and aggregated data meta-analysis of randomized controlled 

trials (RCTs) was performed by searching electronic databases of PubMed, Science Direct, 
ClinicalTrials.gov and Google Scholar. RCTs comparing IPTp DP versus recommended 

standard treatment for IPTp with these outcome measures were analyzed; change in QTc 

interval, serious adverse events (SAE), grade 3 or 4 adverse events possibly related to study 

drug and vomiting within 30 min after study drug administration. The search was performed 

up to 24th June 2023. Data was extracted from eligible studies and an aggregated data meta -

analysis was carried out with data pooled as risk ratio (RR) with a 95% confidence interval 

(CI), using RevMan software (5.4). This study is registered with PROSPERO, CRD42022310041.  
Results: Six RCTs involving 7969 participants were included in this systematic review and 

aggregated data meta-analysis. The pooled analysis showed that DP was associated with a 

change from baseline of the QTc interval although this change was not associated with 

cardiotoxicity. There was no statistically significant difference in the risk of occurrence of 

SAEs among participants in both treatment groups (RR = 0.80, 95% CI [0.52-1.24], P = 0.32). 

However, significant difference was observed in grade 3 or 4 AEs possibly related to study 
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drug where analysis showed that subjects on IPT DP were statistically significantly more 

likely to experience an AE possibly related to study drug than subjects on IPT SP (RR = 6.65, 

95% CI [1.18-37.54], P = 0.03) and in vomiting within 30 min after study drug administration 

where analysis showed that the risk of vomiting is statistically significantly higher in subjects 

receiving IPT DP than in subjects receiving IPT SP (RR = 1.77, 95% CI [1.02-3.07], P = 0.04). 

Conclusion: DP was associated with a higher risk of grade 3 or 4 AEs possibly related to study 
drug and a higher risk of vomiting within 30 min after study drug administration. However, 

these were experienced in a very small percentage of women and did not affect adherence to 

study drugs. DP was also better tolerated in these studies as compared to most alternatives 

that have been proposed to replace SP which have proved to be too poorly tolerated in IPTp 

use. 

 

 
 

Lancet. 2024 Jan 27;403(10424):365-378. 

 doi: 10.1016/S0140-6736(23)02631-4. Epub 2024 Jan 12. 

Chemoprevention for malaria with monthly intermittent preventive treatment with 

dihydroartemisinin-piperaquine in pregnant women living with HIV on daily co-

trimoxazole in Kenya and Malawi: a randomised, double-blind, placebo-controlled trial 

Hellen C Barsosio 1, Mwayiwawo Madanitsa  2, Everlyne D Ondieki 3, James Dodd 4, Eric D 
Onyango 3, Kephas Otieno 3, Duolao Wang  4, Jenny Hill 4, Victor Mwapasa  5, Kamija S 

Phiri 5, Kenneth Maleta  5, Miriam Taegtmeyer 4, Simon Kariuki 6, Christentze 

Schmiegelow 7, Julie R Gutman 8, Feiko O Ter Kuile 9 

Abstract 

Background: The efficacy of daily co-trimoxazole, an antifolate used for malaria 

chemoprevention in pregnant women living with HIV, is threatened by cross-resistance of 

Plasmodium falciparum to the antifolate sulfadoxine-pyrimethamine. We assessed whether 
addition of monthly dihydroartemisinin-piperaquine to daily co-trimoxazole is more 

effective at preventing malaria infection than monthly placebo plus daily co-trimoxazole in 

pregnant women living with HIV. 

Methods: We did an individually randomised, two-arm, placebo-controlled trial in areas with 

high-grade sulfadoxine-pyrimethamine resistance in Kenya and Malawi. Pregnant women 

living with HIV on dolutegravir-based combination antiretroviral therapy (cART) who had 

singleton pregnancies between 16 weeks' and 28 weeks' gestation were randomly assigned 
(1:1) by computer-generated block randomisation, stratified by site and HIV status (known 

positive vs newly diagnosed), to daily co-trimoxazole plus monthly dihydroartemisinin-

piperaquine (three tablets of 40 mg dihydroartemisinin and 320 mg piperaquine given daily 

for 3 days) or daily co-trimoxazole plus monthly placebo. Daily co-trimoxazole consisted of 

one tablet of 160 mg sulfamethoxazole and 800 mg trimethoprim. The primary endpoint was 

the incidence of Plasmodium infection detected in the peripheral (maternal) or placental 

(maternal) blood or tissue by PCR, microscopy, rapid diagnostic test, or placental histology 
(active infection) from 2 weeks after the first dose of dihydroartemisinin-piperaquine or 

placebo to delivery. Log-binomial regression was used for binary outcomes, and Poisson 

regression for count outcomes. The primary analysis was by modified intention to treat, 

consisting of all randomised eligible participants with primary endpoint data. The safety 

analysis included all women who received at least one dose of study drug. All investigators, 
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laboratory staff, data analysts, and participants were masked to treatment assignment. This 

trial is registered with ClinicalTrials.gov, NCT04158713. 

Findings: From Nov 11, 2019, to Aug 3, 2021, 904 women were enrolled and randomly 

assigned to co-trimoxazole plus dihydroartemisinin-piperaquine (n=448) or co-trimoxazole 

plus placebo (n=456), of whom 895 (99%) contributed to the primary analysis (co-

trimoxazole plus dihydroartemisinin-piperaquine, n=443; co-trimoxazole plus placebo, 
n=452). The cumulative risk of any malaria infection during pregnancy or delivery was lower 

in the co-trimoxazole plus dihydroartemisinin-piperaquine group than in the co-trimoxazole 

plus placebo group (31 [7%] of 443 women vs 70 [15%] of 452 women, risk ratio 0·45, 95% CI 

0·30-0·67; p=0·0001). The incidence of any malaria infection during pregnancy or delivery was 

25·4 per 100 person-years in the co-trimoxazole plus dihydroartemisinin-piperaquine group 

versus 77·3 per 100 person-years in the co-trimoxazole plus placebo group (incidence rate 

ratio 0·32, 95% CI 0·22-0·47, p<0·0001). The number needed to treat to avert one malaria 
infection per pregnancy was 7 (95% CI 5-10). The incidence of serious adverse events was 

similar between groups in mothers (17·7 per 100 person-years in the co-trimoxazole plus 

dihydroartemisinin-piperaquine group [23 events] vs 17·8 per 100 person-years in the co-

trimoxazole group [25 events]) and infants (45·4 per 100 person-years [23 events] vs 40·2 per 

100 person-years [21 events]). Nausea within the first 4 days after the start of treatment was 

reported by 29 (7%) of 446 women in the co-trimoxazole plus dihydroartemisinin-

piperaquine group versus 12 (3%) of 445 women in the co-trimoxazole plus placebo group. 
The risk of adverse pregnancy outcomes did not differ between groups. 

Interpretation: Addition of monthly intermittent preventive treatment with 

dihydroartemisinin-piperaquine to the standard of care with daily unsupervised co-

trimoxazole in areas of high antifolate resistance substantially improves malaria 

chemoprevention in pregnant women living with HIV on dolutegravir-based cART and should 

be considered for policy. 

 
 

Lancet Infect Dis. 2024 May;24(5):476-487. 

 doi: 10.1016/S1473-3099(23)00738-7. Epub 2024 Jan 12. 

Safety and efficacy of dihydroartemisinin-piperaquine for intermittent preventive 

treatment of malaria in pregnant women with HIV from Gabon and Mozambique: a 

randomised, double-blind, placebo-controlled trial 

Raquel González 1, Tacilta Nhampossa  2, Ghyslain Mombo-Ngoma 3, Johannes 
Mischlinger 4, Meral Esen 5, André-Marie Tchouatieu 6, Anete Mendes 7, Antía Figueroa-

Romero 8, Rella Zoleko-Manego 9, Bertrand Lell 10, Heimo Lagler 11, Linda Stoeger 8, Lia Betty 

Dimessa 9, Myriam El Gaaloul 6, Sergi Sanz 12, Susana Méndez 13, Mireia Piqueras 13, Esperança 

Sevene 14, Michael Ramharter 4, Francisco Saúte 7, Clara Menendez 15; MAMAH study group 

Abstract 

Background: The cornerstone of malaria prevention in pregnancy, intermittent preventive 

treatment (IPTp) with sulfadoxine-pyrimethamine, is contraindicated in women with HIV 
who are receiving co-trimoxazole prophylaxis. We assessed whether IPTp with 

dihydroartemisinin-piperaquine is safe and effective in reducing the risk of malaria infection 

in women with HIV receiving co-trimoxazole prophylaxis and antiretroviral drugs. 

Methods: For this randomised, double-blind, placebo-controlled clinical trial, women with 

HIV attending the first antenatal care clinic visit, resident in the study area, and with a 

gestational age up to 28 weeks were enrolled at five sites in Gabon and Mozambique. 
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Participants were randomly assigned (1:1) to receive either IPTp with dihydroartemisinin-

piperaquine at each scheduled antenatal care visit plus daily co-trimoxazole (intervention 

group) or placebo at each scheduled antenatal care visit plus daily co-trimoxazole (control 

group). Randomisation was done centrally via block randomisation (block sizes of eight), 

stratified by country. IPTp was given over 3 days under direct observation by masked study 

personnel. The number of daily IPTp tablets was based on bodyweight and according to the 
treatment guidelines set by WHO (target dose of 4 mg/kg per day [range 2-10 mg/kg per day] 

of dihydroartemisinin and 18 mg/kg per day [range 16-27 mg/kg per day] of piperaquine 

given once a day for 3 days). At enrolment, all participants received co-trimoxazole (fixed 

combination drug containing 800 mg trimethoprim and 160 mg sulfamethoxazole) for daily 

intake. The primary study outcome was prevalence of peripheral parasitaemia detected by 

microscopy at delivery. The modified intention-to-treat population included all randomly 

assigned women who had data for the primary outcome. Secondary outcomes included 
frequency of adverse events, incidence of clinical malaria during pregnancy, and frequency 

of poor pregnancy outcomes. All study personnel, investigators, outcome assessors, data 

analysts, and participants were masked to treatment assignment. This study is registered 

with ClinicalTrials.gov, NCT03671109. 

Findings: From Sept 18, 2019, to Nov 26, 2021, 666 women (mean age 28·5 years [SD 6·4]) 

were enrolled and randomly assigned to the intervention (n=332) and control (n=334) 

groups. 294 women in the intervention group and 308 women in the control group had 
peripheral blood samples taken at delivery and were included in the primary analysis. 

Peripheral parasitaemia at delivery was detected in one (<1%) of 294 women in the 

intervention group and none of 308 women in the control group. The incidence of clinical 

malaria during pregnancy was lower in the intervention group than in the control group (one 

episode in the intervention group vs six in the control group; relative risk [RR] 0·12, 95% CI 

0·03-0·52, p=0·045). In a post-hoc analysis, the composite outcome of overall malaria 

infection (detected by any diagnostic test during pregnancy or delivery) was lower in the 
intervention group than in the control group (14 [5%] of 311 women vs 31 [10%] of 320 

women; RR 0·48, 95% CI 0·27-0·84, p=0·010). The frequency of serious adverse events and 

poor pregnancy outcomes (such as miscarriages, stillbirths, premature births, and congenital 

malformations) did not differ between groups. The most frequently reported drug-related 

adverse events were gastrointestinal disorder (reported in less than 4% of participants) and 

headache (reported in less than 2% of participants), with no differences between study 

groups. 
Interpretation: In the context of low malaria transmission, the addition of IPTp with 

dihydroartemisinin-piperaquine to co-trimoxazole prophylaxis in pregnant women with HIV 

did not reduce peripheral parasitaemia at delivery. However, the intervention was safe and 

associated with a decreased risk of clinical malaria and overall Plasmodium falciparum 

infection, so it should be considered as a strategy to protect pregnant women with HIV from 

malaria. 
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Effect of implementation of the WHO intrapartum care model on maternal and neonatal 

outcomes: a randomized control trial 

Somayeh Abdolalipour 1, Shamsi Abbasalizadeh 2, Sakineh Mohammad-Alizadeh-

Charandabi  3, Fatemeh Abbasalizadeh 2, Shayesteh Jahanfar 4, Fatemeh Raphi 5, Mojgan 

Mirghafourvand 6 7 
Abstract 

Background: In 2018, the World Health Organization published a set of recommendations 

for further emphasis on the quality of intrapartum care to improve the childbirth experience. 

This study aimed to determine the effects of the WHO intrapartum care model on the 

childbirth experience, fear of childbirth, the quality of intrapartum care (primary outcomes), 

as well as post-traumatic stress disorder symptoms, postpartum depression, the duration of 

childbirth stages, the frequency of vaginal childbirth, Apgar score less than 7, desire for 
subsequent childbearing, and exclusive breastfeeding in the 4 to 6 weeks postpartum period 

(secondary outcomes). 

Methods: This study was a randomized controlled trial involving 108 pregnant women 

admitted to the maternity units of Al-Zahra and Taleghani hospitals in Tabriz-Iran. 

Participants were allocated to either the intervention group, which received care according 

to the ' 'intrapartum care model, or the control group, which received the' 'hospital's routine 

care, using the blocked randomization method. A Partograph chart was drawn for each 
participant during pregnancy. A delivery fear scale was completed by all participants both 

before the beginning of the active phase (pre-intervention) and during 7 to 8 cm dilation 

(post-intervention). Participants in both groups were followed up for 4 to 6 weeks after 

childbirth and were asked to complete questionnaires on childbirth experience, postpartum 

depression, and post-traumatic stress disorder symptoms, as well as the pregnancy and 

childbirth questionnaire and checklists on the desire to have children again and exclusive 

breastfeeding. The data were analyzed using independent T and Mann-Whitney U tests and 
analysis of covariance ANCOVA with adjustments for the parity variable and the baseline 

scores or childbirth fear. 

Results: The average score for the childbirth experience total was notably higher in the 

intervention group (Adjusted Mean Difference (AMD) (95% Confidence Interval (CI)): 7.0 (0.6 

to 0.8), p < 0.001). Similarly, the intrapartum care quality score exhibited a significant 

increase in the intervention group (AMD (95% CI): 7.0 (4.0 to 10), p < 0.001). Furthermore, the 

post-intervention fear of childbirth score demonstrated a substantial decrease in the 
intervention group (AMD (95% CI): -16.0 (-22.0 to -10.0), p < 0.001). No statistically significant 

differences were observed between the two groups in terms of mean scores for depression, 

PTSD symptoms, duration of childbirth stages, frequency of vaginal childbirth, Apgar score 

less than 7, and exclusive breastfeeding in the 4 to 6 weeks postpartum (p > 0.05).  

Conclusion: The intrapartum care model endorsed by the World Health Organization (WHO) 

has demonstrated effectiveness in enhancing childbirth experiences and increasing maternal 

satisfaction with the quality of obstetric care. Additionally, it contributes to the reduction of 
fear associated with labor and childbirth. Future research endeavors should explore 

strategies to prioritize and integrate respectful, high-quality care during labor and childbirth 

alongside clinical measures. 
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Improved obstetric management after implementation of a scaled-up quality 

improvement intervention: A nested before-after study in three public hospitals in 

Nepal 

Helena Litorp 1 2, Mats Målqvist 1, Avinash K Sunny 3, Abhishek Gurung  3, Rejina Gurung  3, Ashish 
Kc 1 4 

Abstract 

Background: We assessed the change in obstetric management after implementation of a 

quality improvement intervention, the Nepal Perinatal Quality Improvement Package 

(NePeriQIP). 

Methods: The Nepal Perinatal Quality Improvement Package was a stepped-wedge cluster-

randomized controlled trial conducted in 12 public hospitals in Nepal between April 2017 
and October 2018. In this study, three hospitals allocated at different time points to the 

intervention were selected for a nested before-after analysis. We used bivariate and 

multivariate analyses to compare obstetric management in the control vs intervention 

group. 

Results: There were 25 977 deliveries in the three hospitals during the study period: 10 207 

(39%) in the control and 15 770 (61%) in the intervention group. After adjusting for maternal 

age, ethnicity, education, gestational age, stage of labor at admission, complications during 
labor, and birthweight, the intervention group had a higher proportion of fetal heart rate 

monitoring performed as per protocol (adjusted odds ratio [aOR] 1.19, 95% confidence 

interval [CI] 1.12-1.27), shorter time intervals between each fetal heart rate monitoring (aOR 

2.09, 95% CI 1.96-2.23), a higher likelihood of abnormal fetal heart rate being detected (aOR 

1.53, 95% CI 1.25-1.68), progress of labor more often being recorded immediately after per 

vaginal examination (aOR 2.73, 95% CI 2.55-2.93), and partograph filled as per standards 

(aOR 3.18, 95% CI 2.98-3.50). The cesarean birth rate was 2.5% in the control group and 8.2% 
in the intervention group (aOR 3.12, 95% CI 2.64-3.68). 
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Efficacy of midwife-led role orientation of birth companions on maternal satisfaction 

and birth outcomes: a randomized control trial in Uganda 
Eva Wodeya Wanyenze 1, Gorrette K Nalwadda  2, Nazarius Mbona Tumwesigye 3, Josaphat K 

Byamugisha  4 

Abstract 

Background: The World Health Organization recommends birth companionship for all 

women in labor. There is insufficient evidence on birth companionship in low-income 

settings and it is not clear if role orientation impacts effectiveness. The aim of this study was 

to assess the efficacy of midwife-led role orientation of birth companions of on maternal 
satisfaction and birth outcomes in a sub-region in Uganda. 

Methods: A stepped wedge cluster randomized trial conducted (control n = 240), 

intervention n = 235) from 4 clusters. Women who had a birth companion, in spontaneously 

established labor and, expecting a vaginal delivery were eligible. The intervention was 

"midwife-provided orientation of birth companions". The admitting midwife provided an 

orientation session for the birth companion on supportive labor techniques. The primary 
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outcome was the chance of having a spontaneous vaginal delivery. Assessors were not 

blinded. Independent t-test and Chi-Square tests were used to assess the differences by 

study period. 

Results: Mean maternal satisfaction rate was significantly higher in the intervention period 

compared to the control period (P > 0.001). High maternal satisfaction levels were noted 

among the women who were; at the regional referral hospital, younger, first-time mothers, 
and unmarried (P < 0.001). Satisfaction with pain management was rated lowest across study 

periods. Satisfaction with humaneness was rated highest with a higher score in the 

intervention period (93%) than the control (79.5%). There were no statistically significant 

differences in the mode of delivery, need to augment labor, length of labor and Apgar scores.  

Conclusion: Midwife-led role orientation of birth companions increased maternal 

satisfaction. Nevertheless, no significant effect was noted in the mode of delivery, length of 

labor, Apgar score, and need to augment labor. Findings could inform the integration of birth 
companions in the admission process of the woman in labor in similar settings.  

 

 

BMC Health Serv Res. 2023 Oct 14;23(1):1100. 

 doi: 10.1186/s12913-023-10082-w. 

A clustered randomized control trial to assess feasibility, acceptability, and impact of 

implementing the birth companion intervention package in Ethiopia, Kenya, and 
Nigeria: study protocol 

Della Berhanu 1, Gadise Bekele 2, Hanna Melesse 2, Felagot Taddese 3, Patricia Owira  4, Griffins 

Manguro 4 5, Oluwatosin Laleye 6, Zubaida Farouk 6 7, Mobolanle Balogun 6 8, Anne 

Hyre 9, Samuel Mwaura  10, Osborn Koech Kiptoo 10, Valentino Muyundo Wabwile 10, Siraj 

Mohammed 11, Konjit Wolde 11, Dedefo Teno 11, Eberechukwu Chinedu Eke 12, Jennyfer 

Oluyemisi Don-Aki 12, Lisa Noguchi 9, Stephanie Suhowatsky 9, Elizabeth Doggett 9, Gayane 

Yenokyan 13, Alemayehu Worku 2 
Abstract 

Background: A birth companion is a simple and low-cost intervention that can improve both 

maternal and newborn health outcomes. The evidence that birth companionship improves 

labor outcomes and experiences of care has been available for many years. Global and 

national policies exist in support of birth companions. Many countries including Ethiopia, 

Kenya, and Nigeria have not yet incorporated birth companions into routine practice in 

health facilities. This paper presents the protocol for a trial that aims to assess if a package of 
interventions that addresses known barriers can increase the coverage of birth companions.  

Methods: This two parallel arm cluster randomized controlled trial will evaluate the impact 

of a targeted intervention package on scale-up of birth companionship at public sector 

health facilities in Ethiopia (five study sites encompassing 12 facilities), Kenya (two sites 

encompassing 12 facilities in Murang'a and 12 facilities in Machakos counties), and Nigeria 

(two sites encompassing 12 facilities in Kano and 12 facilities in Nasarawa states). Baseline 

and endline assessments at each site will include 744 women who have recently given birth 
in the quantitative component. We will interview a maximum of 16 birth companions, 48 

health care providers, and eight unit managers quarterly for the qualitative component in 

each country. 

Discussion: Ample evidence supports the contribution of birth companions to positive 

health outcomes for mothers and newborns. However, limited data are available on effective 

strategies to improve birth companion coverage and inform scale-up efforts. This trial tests a 
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birth companion intervention package in diverse clinical settings and cultures to identify 

possible barriers and considerations to increasing uptake of birth companions. Findings 

from this study may provide valuable evidence for scaling up birth companionship in similar 

settings. 

 

 
Reprod Health. 2023 Nov 18;20(1):169. 

 doi: 10.1186/s12978-023-01713-w. 

Evaluation of a community-based intervention package to improve knowledge of 

obstetric danger signs, birth preparedness, and institutional delivery care utilization in 

Arba Minch Zuria District, Ethiopia: a cluster-randomized trial 

Mekdes Kondale Gurara  1 2, Veerle Draulans 3, Yves Jacquemyn 4 5, Jean-Pierre Van 

Geertruyden 4 
Abstract 

Introduction: Maternal healthcare utilization, particularly the institutional delivery, is 

disproportionately low in rural Ethiopia. This study aimed to evaluate the effectiveness of an 

integrated package of community-based interventions on the improved knowledge of 

obstetric danger signs, birth preparedness, and institutional delivery services utilization in 

rural areas of Gamo zone, southern Ethiopia. 

Methods: We conducted cluster-randomized controlled trial (NCT05385380) from 2019 to 
2021 at the Arba Minch Health and Demographic Surveillance System site. We randomly 

assigned the 10 kebele clusters to intervention and control arm. We used a package of 

interventions, which included providing information on safe motherhood via video and/or 

audio with a birth preparedness card for pregnant women, training for community 

volunteers and health extension workers, and improving maternity waiting home services. 

Women in the control arm received routine services only. We used generalized mixed-effects 

logistic regression models to evaluate the effectiveness of the intervention on the outcome 
variables. 

Results: The study enrolled 727 pregnant women across the 10 clusters, with a 617 (84.9%) 

successful follow-up rate. The proportion of institutional delivery in the intervention arm was 

increased by 16.1% from 36.4% (174/478) at the baseline to 52.5% (224/427) at the endline 

(Adjusted odds ratio [AOR] for McNemar's Test = 1.5; 95% confidence interval [CI]: 1.1 to 2; p < 

0.001). In the control arm, however, there was a 10.3% fall in the proportion of institutional 

delivery (from 164/249 to 105/190). Pregnant women who received the intervention were 
significantly more likely to give birth in a health institution than those who did not (AOR 2.8; 

95% CI: 1.2, 6.4). 

Conclusion: The study demonstrates that an integrated community-based intervention 

package that included video-based storytelling and upgrading maternity waiting homes 

increased institutional delivery care utilization among rural women. We recommend that 

audio-visual storytelling, starting during pregnancy and continuing postpartum, be 

incorporated into routine maternal healthcare services to address access to care inequalities 
in rural settings. 
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Maternal nutrition and micronutrient supplementation 
 

Am J Clin Nutr. 2024 Mar;119(3):730-739. 

 doi: 10.1016/j.ajcnut.2023.07.023. Epub 2023 Nov 30. 

The effects of prenatal and postnatal high-dose vitamin B-12 supplementation on 

human milk vitamin B-12: a randomized, double-blind, placebo-controlled trial in 

Tanzania 
Dongqing Wang  1, Setareh Shahab-Ferdows 2, Omar N Lweno 3, Daniela Hampel 4, Balama 

Method 5, Cara A Yelverton 6, Christine H Nguyen 7, Said Aboud 5, Lindsay H Allen 2, Wafaie W 

Fawzi 8 

Abstract 

Background: Vitamin B-12 status in human milk (HM) has critical implications for infant 

growth and development. Few studies have separately evaluated the effects of prenatal and 

postnatal maternal high-dose vitamin B-12 supplementation on HM vitamin B-12 
concentration. 

Objectives: This randomized controlled trial aimed to assess the effects of prenatal and 

postnatal vitamin B-12 supplementation on HM vitamin B-12 at 6 wk and 7 mo postpartum. 

Methods: Pregnant women were enrolled in Dar es Salaam, Tanzania, between 2001 and 

2004. From recruitment (12-27 weeks of gestation) through 6 wk postpartum, participants 

were randomly assigned to daily oral multiple micronutrient supplementation or placebo. 
From 6 wk to 18 mo postpartum, a subset of participants was randomly assigned to a 

postnatal supplement or placebo. The supplement included 50 μg/d of vitamin B-12 and 

various other vitamins. HM vitamin B-12 concentrations were analyzed at 6 wk and 7 mo 

postpartum for 412 participants. 

Results: The prevalence of HM vitamin B-12 of <310 pmol/L was 73.3% and 68.4% at 6 wk 

and 7 mo postpartum, respectively. Prenatal supplementation increased HM vitamin B-12 

concentration (percent difference: 34.4; 95% CI: 17.0, 54.5; P < 0.001) at 6 wk; this effect was 
not present at 7 mo. Postnatal supplementation increased HM vitamin B-12 concentration 

(percent difference: 15.9; 95% CI: 1.91, 31.9; P = 0.025) at 7 mo. Effect modification between 

prenatal and postnatal supplementation on HM vitamin B-12 status at 7 mo was found, with 

the effects of prenatal and postnatal supplements more pronounced among those receiving 

control during the other period; the prenatal supplement had a greater effect with postnatal 

control, and the postnatal supplement had a greater effect with prenatal control.  

Conclusions: Prenatal maternal vitamin B-12 supplementation has benefits on short-term 
HM status, and postnatal maternal vitamin B-12 supplementation has benefits on long-term 

HM status 
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Two Randomized Trials of Low-Dose Calcium Supplementation in Pregnancy 
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Abstract 

Background: The World Health Organization recommends 1500 to 2000 mg of calcium daily 

as supplementation, divided into three doses, for pregnant persons in populations with low 

dietary calcium intake in order to reduce the risk of preeclampsia. The complexity of the 
dosing scheme, however, has led to implementation barriers. 

Methods: We conducted two independent randomized trials of calcium supplementation, in 

India and Tanzania, to assess the noninferiority of a 500-mg daily dose to a 1500-mg daily 

dose of calcium supplementation. In each trial, the two primary outcomes were 

preeclampsia and preterm birth, and the noninferiority margins for the relative risks were 

1.54 and 1.16, respectively. 

Results: A total of 11,000 nulliparous pregnant women were included in each trial. The 
cumulative incidence of preeclampsia was 3.0% in the 500-mg group and 3.6% in the 1500-

mg group in the India trial (relative risk, 0.84; 95% confidence interval [CI], 0.68 to 1.03) and 

3.0% and 2.7%, respectively, in the Tanzania trial (relative risk, 1.10; 95% CI, 0.88 to 1.36) - 

findings consistent with the noninferiority of the lower dose in both trials. The percentage of 

live births that were preterm was 11.4% in the 500-mg group and 12.8% in the 1500-mg 

group in the India trial (relative risk, 0.89; 95% CI, 0.80 to 0.98), which was within the 

noninferiority margin of 1.16; in the Tanzania trial, the respective percentages were 10.4% 
and 9.7% (relative risk, 1.07; 95% CI, 0.95 to 1.21), which exceeded the noninferiority margin.  

Conclusions: In these two trials, low-dose calcium supplementation was noninferior to high-

dose calcium supplementation with respect to the risk of preeclampsia. It was noninferior 

with respect to the risk of preterm live birth in the trial in India but not in the trial in 

Tanzania. 

 

 
 

PLoS Med. 2023 Jul 24;20(7):e1004242. 

 doi: 10.1371/journal.pmed.1004242. eCollection 2023 Jul. 

Effect of prenatal micronutrient-fortified balanced energy-protein supplementation on 

maternal and newborn body composition: A sub-study from the MISAME-III randomized 

controlled efficacy trial in rural Burkina Faso 

Alemayehu Argaw 1, Laeticia Celine Toe 1 2, Giles Hanley-Cook 1, Trenton Dailey-
Chwalibóg  1, Brenda de Kok 1, Lionel Ouédraogo 3, Anderson Compaoré 3, Moctar 

Ouédraogo 3, Amadi Sawadogo 3, Rasmané Ganaba  3, Katrien Vanslambrouck 1, Patrick 

Kolsteren 1, Carl Lachat 1, Lieven Huybregts 1 4 

Abstract 

Background: Micronutrient-fortified balanced energy-protein (BEP) supplements are 

promising interventions to prevent intrauterine growth retardation in low- and middle-

income countries. On the other hand, one concern with blanket prenatal supplementation 
programs using energy-dense supplements is that they could lead to more maternal and/or 

infant overweight. However, evidence is lacking on the potential effect of BEP on maternal 

and offspring body composition. This study evaluates the effects of micronutrient-fortified 

BEP supplementation during pregnancy on body composition of mothers and their 

newborns in rural Burkina Faso. 
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Methods and findings: The MISAME-III study is an open label individually randomized 

controlled trial where pregnant women (n = 1,897) of gestational age <21 weeks received 

either a combination of micronutrient-fortified BEP and iron-folic acid (IFA) tablets (i.e., 

intervention) or IFA alone (i.e., control). The prenatal phase of the MISAME-III study was 

conducted between the first enrollment in October 2019 and the last delivery in August 2021. 

In a sub-study nested under the MISAME-III trial, we evaluated anthropometry and body 
composition in newborns who were born starting from 17 November 2020 (n: control = 368 

and intervention = 352) and their mothers (n: control = 185 and intervention = 186). Primary 

study outcomes were newborn and maternal fat-free mass (FFMI) and fat-mass (FMI) indices. 

We used the deuterium dilution method to determine FFMI and FMI and %FFM and %FM of 

total body weight within 1 month postpartum. Our main analysis followed a modified 

intention-to-treat approach by analyzing all subjects with body composition data available. 

Univariable and multivariable linear regression models were fitted to compare the 
intervention and control arms, with adjusted models included baseline maternal age, height, 

arm fat index, hemoglobin concentration and primiparity, household size, wealth and food 

security indices, and newborn age (days). At study enrollment, the mean ± SD maternal age 

was 24.8 ± 6.13 years and body mass index (BMI) was 22.1 ± 3.02 kg/m2 with 7.05% of the 

mothers were underweight and 11.5% were overweight. Prenatal micronutrient-fortified BEP 

supplementation resulted in a significantly higher FFMI in mothers (MD (mean difference): 

0.45; 95% CI (confidence interval): 0.05, 0.84; P = 0.026) and newborns (MD: 0.28; 95% CI: 0.06, 
0.50; P = 0.012), whereas no statistically significant effects were found on FMI. The effect of 

micronutrient-fortified BEP on maternal FFMI was greater among mothers from food secure 

households and among those with a better nutritional status (BMI ≥21.0 kg/m2 or mid-upper 

arm circumference (MUAC) ≥23 cm). Key limitations of the study are the relatively high 

degree of missing data (approximately 18%), the lack of baseline maternal body composition 

values, and the lack of follow-up body composition measurements to evaluate any long-term 

effects. 
Conclusions: Micronutrient-fortified BEP supplementation during pregnancy can increase 

maternal and newborn FFMI, without significant effects on FMI. 

 

 

 

Curr Dev Nutr. 2023 Jul 4;7(8):101969. 

 doi: 10.1016/j.cdnut.2023.101969. eCollection 2023 Aug. 
Micronutrient status during pregnancy is associated with child immune status in rural 
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Background: Poor immune function increases children's risk of infection and mortality. 

Several maternal factors during pregnancy may affect infant immune function during the 

postnatal period. 

Objectives: We aimed to evaluate whether maternal micronutrients, stress, estriol, and 

immune status during the first or second trimester of pregnancy were associated with child 

immune status in the first two years after birth. 
Methods: We conducted observational analyses within the water, sanitation, and hygiene 

(WASH) Benefits Bangladesh randomized controlled trial. We measured biomarkers in 575 

pregnant women and postnatally in their children. Maternal biomarkers measured during 

the first and second trimester of pregnancy included nutrition status via vitamin D (25-

hydroxy-D [25(OH)D]), ferritin, soluble transferrin receptor (sTfR), and retinol-binding protein 

(RBP); cortisol; estriol. Immune markers were assessed in pregnant women at enrollment 

and their children at ages 14 and 28 mo, including C-reactive protein (CRP), alpha-1-acid 
glycoprotein (AGP), and 13 cytokines (including IFN-γ). We generated a standardized sum 

score of log-transformed cytokines. We analyzed IFN-γ individually because it is a critical 

immunoregulatory cytokine. All outcomes were prespecified. We used generalized additive 

models and reported the mean difference and 95% confidence intervals at the 25th and 75th 

percentiles of exposure distribution. 

Results: At child age 14 mo, concentrations of maternal RBP were inversely associated with 

the cytokine sum score in children (-0.34 adjusted difference between the 25th and 75th 
percentile [95% confidence interval -0.61, -0.07]), and maternal vitamin A deficiency was 

positively associated with the cytokine sum score in children (1.02 [0.13, 1.91]). At child age 

of 28 mo, maternal RBP was positively associated with IFN-γ in children (0.07 [0.01, 0.14]), 

whereas maternal vitamin A deficiency was negatively associated with child AGP ( -0.07 [-

0.13, -0.02]). Maternal iron deficiency was associated with higher AGP concentrations in 

children at age 14 mo (0.13 [0.04, 0.23]), and maternal sTfR concentrations were positively 

associated with child CRP concentrations at age 28 mo (0.18 [0, 0.36]).  
Conclusion: Maternal deficiencies in vitamin A or iron during the first 2 trimesters of 

pregnancy may shape the trajectory of a child's immune status. 

 

 

 

J Nutr. 2024 Jun;154(6):1917-1926. 

 doi: 10.1016/j.tjnut.2024.04.018. Epub 2024 Apr 16. 
Zinc Supplementation Initiated Prior to or During Pregnancy Modestly Impacted 

Maternal Status and High Prevalence of Hypozincemia in Pregnancy and Lactation: The 

Women First Preconception Maternal Nutrition Trial 

Jennifer F Kemp 1, K Michael Hambidge 1, Jamie L Westcott 1, Sumera Aziz Ali 2, Sarah 

Saleem 2, Ana Garcés 3, Lester Figueroa  3, Manjunath S Somannavar 4, Shivaprasad S 

Goudar 4, Julie M Long  1, Audrey E Hendricks 5, Nancy F Krebs 6; Women First Preconception 

Maternal Nutrition Trial Group 
Abstract 

Background: Data regarding effects of small-quantity-lipid-based nutrient supplements (SQ-

LNS) on maternal serum zinc concentrations (SZC) in pregnancy and lactation are limited.  

Objectives: The objectives of this study were to evaluate the effect of preconception 

compared with prenatal zinc supplementation (compared with control) on maternal SZC and 
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hypozincemia during pregnancy and early lactation in women in low-resource settings, and 

assess associations with birth anthropometry. 

Methods: From ∼100 women/arm at each of 3 sites (Guatemala, India, and Pakistan) of the 

Women First Preconception Maternal Nutrition trial, we compared SZC at 12- and 34-wk 

gestation (n = 651 and 838, respectively) and 3-mo postpartum (n = 742) in women randomly 

assigned to daily SQ-LNS containing 15 mg zinc from ≥3 mo before conception 
(preconception, arm 1), from ∼12 wk gestation through delivery (early pregnancy, arm 2) or 

not at all (control, arm 3). Birth anthropometry was examined for newborns with ultrasound-

determined gestational age. Statistical analyses were performed separately for each time 

point. 

Results: At 12-wk gestation and 3-mo postpartum, no statistical differences in mean SZC 

were observed among arms. At 34-wk, mean SZC for arms 1 and 2 were significantly higher 

than for arm 3 (50.3, 50.8, 47.8 μg/dL, respectively; P = 0.005). Results were not impacted by 
correction for inflammation or albumin concentrations. Prevalence of hypozincemia at 12-

wk (<56 μg/dL) was 23% in Guatemala, 26% in India, and 65% in Pakistan; at 34 wk (<50 

μg/dL), 36% in Guatemala, 48% in India, and 74% in Pakistan; and at 3-mo postpartum (<66 

μg/dL) 79% in Guatemala, 91% in India, and 92% in Pakistan. Maternal hypozincemia at 34-

wk was associated with lower birth length-for-age Z-scores (all sites P = 0.013, Pakistan P = 

0.008) and weight-for-age Z-scores (all sites P = 0.017, Pakistan P = 0.022). 

Conclusions: Despite daily zinc supplementation for ≥7 mo, high rates of maternal 
hypozincemia were observed. The association of hypozincemia with impaired fetal growth 

suggests widespread zinc deficiency in these settings 

 

 

 

 

 
Eur J Clin Nutr. 2023 Jul;77(7):710-730. 

 doi: 10.1038/s41430-022-01232-0. Epub 2022 Nov 9. 

Micronutrient supplementation interventions in preconception and pregnant women at 

increased risk of developing pre-eclampsia: a systematic review and meta-analysis 

Sowmiya Gunabalasingam 1, Daniele De Almeida Lima Slizys 1, Ola Quotah 1, Laura 

Magee 1, Sara L White 1, Jessica Rigutto-Farebrother 2, Lucilla Poston 1, Kathryn V 

Dalrymple # 3, Angela C Flynn # 4 
Abstract 

Background: Pre-eclampsia can lead to maternal and neonatal complications and is a 

common cause of maternal mortality worldwide. This review has examined the effect of 

micronutrient supplementation interventions in women identified as having a greater risk of 

developing pre-eclampsia. 

Methods: A systematic review was performed using the PRISMA guidelines. The electronic 

databases MEDLINE, EMBASE and the Cochrane Central Register of Controlled trials were 
searched for relevant literature and eligible studies identified according to a pre-specified 

criteria. A meta-analysis of randomised controlled trials (RCTs) was conducted to examine 

the effect of micronutrient supplementation on pre-eclampsia in high-risk women. 

Results: Twenty RCTs were identified and supplementation included vitamin C and E (n = 7), 

calcium (n = 5), vitamin D (n = 3), folic acid (n = 2), magnesium (n = 1) and multiple 

micronutrients (n = 2). Sample size and recruitment time point varied across studies and a 
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variety of predictive factors were used to identify participants, with a previous history of pre-

eclampsia being the most common. No studies utilised a validated prediction model. There 

was a reduction in pre-eclampsia with calcium (risk difference, -0.15 (-0.27, -0.03, I2 = 83.4%)), 

and vitamin D (risk difference, -0.09 (-0.17, -0.02, I2 = 0.0%)) supplementation. 

Conclusion: Our findings show a lower rate of pre-eclampsia with calcium and vitamin D, 

however, conclusions were limited by small sample sizes, methodological variability and 
heterogeneity between studies. Further higher quality, large-scale RCTs of calcium and 

vitamin D are warranted. Exploration of interventions at different time points before and 

during pregnancy as well as those which utilise prediction modelling methodology, would 

provide greater insight into the efficacy of micronutrient supplementation intervention in the 

prevention of pre-eclampsia in high-risk women. 
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Effects of intensive nutrition education and counseling on nutritional status of 

pregnant women in East Shoa Zone, Ethiopia 

Ermias Bekele Wakwoya  1, Tefera Belachew 1, Tsinuel Girma  2 
Abstract 

Background: Nutritional status is defined as an individual's health condition as it is 

influenced by the intake and utilization of nutrients. Maternal malnutrition is widespread 

throughout the world, with Sub-Saharan Africa and Asia bearing the brunt of the burden. The 

objective of this study was to evaluate the effect of intensive nutrition education and 

counseling on nutritional status during pregnancy. 

Methods and materials: The study was a one-year, two-arm parallel design cluster 
randomized controlled trial conducted in the East Shoa zone, Ethiopia, from January 1, 2021, 

to February 30, 2022. A total of 374 participants were enrolled in the intervention ( n = 185) 

and control (n = 189) groups. End-line data were collected from 163 women, from each 

group. The intervention package provided three counseling sessions by trained midwives, 

three-page take-home brochures prepared in local languages, and the delivery of 18 weekly 

serial short text messages. The women in the control group received routine nutrition 

education from the health facilities. After adjusting for potential confounders, a linear mixed-
effects model was employed to assess the intervention effect. 

Results: After the intervention, the mean mid-upper arm circumference in the intervention 

group increased by 1.8% (23.08 vs. 23.44, p < 0.01). Similarly, the proportion of 

undernutrition in the intervention group was 11% (25 vs. 36%, p = 0.02) lower compared to 

the control arm. At the end of the trial, women in the intervention arm had significantly 

better nutritional status than women in the control group (β = 0.47,  p < 0.01). 

Conclusion: The findings showed that intensive nutrition education and counseling using 
the health belief model was effective in improving nutritional status and reducing 

undernutrition among pregnant women. As a result, nutrition education and counseling 

using HBM constructs, as well as regular reminder messages, should be provided to pregnant 

women as part of the routine antenatal care service. 
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Telephonic intervention to combat non-adherence to oral iron-folic acid 

supplementation in pregnancy: A randomized controlled trial 

Sakshi Sharma  1 2, M V Smitha 1, Deepthy Balakrishnan 3 
Abstract 

Introduction: Iron deficiency anemia is a public health problem globally attributing to high 

incidences of maternal and infant mortality and morbidity. Iron and folic acid 

supplementation (IFAS) is essential and provided free of cost by the public health sectors, 

however, a systematic review shows that the national-level adherence to oral Iron-Folic Acid 

Supplementation (IFAS) is less than half in pregnant women, and the significant obstacles to 

non-adherence are fear of side effects and forgetfulness. This trial was designed to mitigate 
the side effects and tackle forgetfulness with telephonic intervention. The objectives were to 

investigate the effectiveness of the telephonic intervention on oral IFAS adherence and 

hemoglobin and the reasons for non-adherence to oral IFAS, to find out the proportion of 

anemia in the study population, and to assess the effectiveness of the intervention on 

maternal and neonatal outcomes. 

Methods: Hospital-based open-label multi-centric parallel-group randomized controlled 

trial, used block randomization and allocated treatment in a 1:1 ratio recruited 286 anemic 
pregnant women between 14 and 24 weeks of gestation with hemoglobin level < 11 g/dl 

having smartphones at a secondary hospital and a tertiary hospital in Eastern India. The 

experimental group received telephonic intervention for one month via structured text 

reminders, WhatsApp audio messages, and phone calls. The standard course of treatment 

was given to the control group. 

Results: 286 women (n1 =143, n2 =143) were randomized, 36 had attrition leaving 250 for 

analysis (n1 =123, n2 =127), the experimental group experienced a 44.9 % and the control 
group 13.8 % increase in adherence (P < 0.001). The leading reasons for non-adherence were 

forgetfulness (24 %), nausea and vomiting (23.2 %), and constipation (18.8 %). Hemoglobin 

level increased by 0.8 g/dl (P < 0.001) in the experimental group and 0.2 g/dl (P < 0.807) in the 

control group. 

Conclusion: In addition to improving adherence to oral IFAS, telephonic intervention 

mitigates side effects and enhances hemoglobin in anemic pregnant women. The increase in 

adherence was threefold in the experimental group compared to a marginal rise in the 
control group. This study recommends the implementation of a telephonic intervention to 

promote adherence to oral IFAS among anemic pregnant women. 
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Neurodevelopment, vision and auditory outcomes at age 2 years in offspring of 

participants in the 'Women First' maternal preconception nutrition randomised 

controlled trial 
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Derman 11, Jennifer F Kemp 4, Marion Koso-Thomas 12, Amaanti Sridhar 13, Elizabeth M 

McClure 13, K Michael Hambidge 4; Women First Preconception Nutrition Trial Study Group 

Abstract 

Background: Maternal nutrition in preconception and early pregnancy influences fetal 

growth. Evidence for effects of prenatal maternal nutrition on early child development (ECD) 

in low-income and middle-income countries is limited. 
Objectives: To examine impact of maternal nutrition supplementation initiated prior to or 

during pregnancy on ECD, and to examine potential association of postnatal growth with 

ECD domains. 

Design: Secondary analysis regarding the offspring of participants of a maternal 

multicountry, individually randomised trial. 

Setting: Rural Democratic Republic of the Congo, Guatemala, India and Pakistan. 

Participants: 667 offspring of Women First trial participants, aged 24 months. 
Intervention: Maternal lipid-based nutrient supplement initiated preconceptionally (arm 1, 

n=217), 12 weeks gestation (arm 2, n=230) or not (arm 3, n=220); intervention stopped at 

delivery. 

Main outcome measures: The INTERGROWTH-21st Neurodevelopment Assessment (INTER-

NDA) cognitive, language, gross motor, fine motor, positive and negative behaviour scores; 

visual acuity and contrast sensitivity scores and auditory evoked response potentials (ERP). 

Anthropometric z-scores, family care indicators (FCI) and sociodemographic variables were 
examined as covariates. 

Results: No significant differences were detected among the intervention arms for any 

INTER-NDA scores across domains, vision scores or ERP potentials. After adjusting for 

covariates, length-for-age z-score at 24 months (LAZ24), socio-economic status, maternal 

education and FCI significantly predicted vision and INTER-NDA scores (R2=0.11-0.38, p<0.01). 

Conclusions: Prenatal maternal nutrition supplementation was not associated with any 

neurodevelopmental outcomes at age 2 years. Maternal education, family environment and 
LAZ24 predicted ECD. Interventions addressing multiple components of the nurturing care 

model may offer greatest impact on children's developmental potential.  

 

 

 

BMJ Paediatr Open. 2023 Nov;7(1):e002229. 

 doi: 10.1136/bmjpo-2023-002229. 
Supplementation with fortified balanced energy-protein during pregnancy and 

lactation and its effects on birth outcomes and infant growth in southern Nepal: 

protocol of a 2×2 factorial randomised trial 

Daniel J Erchick 1, Tsering P Lama  2 3, Subarna K Khatry 3, Joanne Katz 2, Luke C 

Mullany 2, Eleonor Zavala  2, Steven C LeClerq 2 3, Parul Christian 2, James M Tielsch 4 

Abstract 

Introduction: Many women in low and middle-income countries enter pregnancy with low 
nutritional reserves with increased risk of fetal growth restriction and poor birth outcomes, 

including small-for-gestational-age (SGA) and preterm birth. Balanced energy-protein (BEP) 

supplements have shown reductions in risk of stillbirth and SGA, yet variations in 

intervention format and composition and limited evidence on the impact of BEP during 

lactation on growth outcomes warrant further study. This paper describes the protocol of the 

Maternal Infant Nutrition Trial (MINT) Study, which aims to evaluate the impact of a fortified 
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BEP supplement during pregnancy and lactation on birth outcomes and infant growth in 

rural Nepal. 

Methods and analysis: MINT is a 2×2 factorial, household randomised, unblinded, efficacy 

trial conducted in a subarea of Sarlahi District, Nepal. The study area covers six rural 

municipalities with about 27 000 households and a population of approximately 100 000. 

Married women (15-30 years) who become pregnant are eligible for participation in the trial 
and are randomly assigned at enrolment to supplementation with fortified BEP or not and at 

birth to fortified BEP supplementation or not until 6 months post partum. The primary 

pregnancy outcome is incidence of SGA, using the INTERGROWTH-21st standard, among live 

born infants with birth weight measured within 72 hours of delivery. The primary infant 

growth outcome is mean length-for-age z-score at 6 months using the WHO international 

growth reference. 

 
 

 

Family planning and birth spacing 
 

Contraception. 2023 Sep;125:110096. 

 doi: 10.1016/j.contraception.2023.110096. Epub 2023 Jun 22. 

A pilot quasi-experimental controlled trial of a community-based, multilevel family 
planning intervention for couples in rural Uganda: evidence of feasibility, acceptability, 

and effect on contraceptive uptake among those with an unmet need for family 

planning 

Katelyn M Sileo 1, Christine Muhumuza  2, Rhoda K Wanyenze 3, Trace S Kershaw 4, Samuel 

Sekamatte 5, Haruna Lule 6, Susan M Kiene 7 

Abstract 

Objectives: Effective interventions to reduce the unmet need for family planning in low-
income settings are limited. This study aimed to establish the feasibility, acceptability, and 

preliminary effects of Family Health=Family Wealth (FH=FW), a multilevel intervention aimed 

to increase high-efficacy contraceptive uptake among couples wanting to delay pregnancy. 

Study design: A pilot quasi-experimental controlled trial was conducted in rural Uganda, 

with 70 couples wanting to delay pregnancy but not using contraceptives (n = 140). Two 

matched clusters (communities) were randomly allocated to receive FH=FW or a comparator 

intervention via coin toss. FH=FW included health system strengthening elements and four 
facilitated group sessions. Interviewer-administered questionnaires were conducted at 

baseline and at ∼7-month and ∼10-month follow-up, and process data gathered 

feasibility/acceptability outcomes. 

Results: Of 121 households visited in the intervention community, 63 couples were 

screened, and 35 enrolled. In the comparator, 61 households were visited, 45 couples 

screened, and 35 enrolled. Intervention attendance was 99%, fidelity was 96%, and 100% of 

participants reported being satisfied with the intervention. From no use at baseline, there 
was 31% more high efficacy contraceptive uptake at 7 months and 40% more at 10 months in 

intervention versus comparator couples (adjusted odds ratio = 1.68, 95% confidence interval 

= 0.78-3.62, p = 0.19). A decline in fertility desires was observed in intervention versus 
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comparator participants from baseline (Wald χ2 = 9.87, p = 0.007; Cohen's d: 7 months, 0.06; 

10 months, 0.49). 

Conclusions: FH=FW is a feasible and acceptable intervention with strong promise in its 

effect on contraceptive uptake to be established in a future trial.  

Implications: The FH=FW intervention addresses multilevel family planning barriers through 

four group dialogs with couples paired with efforts to reduce health system barriers. A quasi-
experimental controlled trial provides preliminary support for its feasibility, acceptability, 

contraceptive uptake and fertility desire effects, and success in engaging both women and 

men. 

 

Meningitis and encephalitis 
 

Mental health and child psychiatry 
 

 

J Am Acad Child Adolesc Psychiatry. 2023 Jul;62(7):777-790. 
 doi: 10.1016/j.jaac.2022.12.028. Epub 2023 Mar 8. 

Short-Term Impact of "Amaka Amasanyufu" Multiple Family Group Intervention on 

Mental Health Functioning of Children With Disruptive Behavior Disorders in Uganda 

Rachel Brathwaite 1, Ozge Sensoy Bahar 1, Massy Mutumba  2, William Byansi 3, Phionah 

Namatovu 4, Flavia Namuwonge 1, Torsten B Neilands 5, Mary M McKay 1, Kimberly Eaton 

Hoagwood 6, Fred M Ssewamala  7 

Abstract 
Objective: We evaluate the mid-intervention (8 weeks) and short-term (16 weeks) impact of 

a culturally adapted multiple family group (MFG) intervention, "Amaka Amasanyufu," on the 

mental health of children with disruptive behavior disorders (DBDs) and primary caregivers 

in Uganda. 

Method: We analyzed data from the Strengthening mental health and research training in 

Sub-Saharan Africa (SMART) Africa-Uganda study. Schools were randomized to the following: 

a control group; an MFG facilitated by parent peers (MFG-PP); or an MFG facilitated by 
community health workers (MFG:CHW). All participants were blinded to interventions 

provided to other participants and study hypotheses. At 8 weeks and 16 weeks, we evaluated 

differences in depressive symptoms and self-concept among children and in mental health 

and caregiving-related stress among caregivers. Three-level linear mixed-effects models 

were fitted. Pairwise comparisons of post-baseline group means were performed using the 

Sidak adjustment for multiple comparisons and standardized mean differences. Data from 
636 children with DBDs and caregivers (controls: n = 243, n = 10 schools; MFG-PP: n = 194, n = 

8 schools; MFG-CHW: n = 199, n = 8 schools) were analyzed. 

Results: There were significant group-by-time interactions for all outcomes, and differences 

were observed mid-intervention, with short-term effects at 16 weeks (end-intervention). 

MFG-PP and MFG-CHW children had significantly lower depressive symptoms and higher self-

concept, whereas caregivers had significantly lower caregiving-related stress and fewer 

mental health problems, than controls. There was no difference between intervention 
groups. 
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Conclusion: Amaka Amasanyufu MFG intervention is effective for reducing depressive 

symptoms and improving self-concept among children with DBDs while reducing parental 

stress and mental health problems among caregivers. Given the paucity of culturally adapted 

mental health interventions, this provides support for adaptation and scale-up in Uganda 

and other low-resource settings. 

 
 

J Child Psychol Psychiatry. 2023 Oct 2. 

 doi: 10.1111/jcpp.13891. Online ahead of print. 

Research Review: Psychological and psychosocial interventions for children and 

adolescents with depression, anxiety, and post-traumatic stress disorder in low- and 

middle-income countries - a systematic review and meta-analysis 

Cansu Alozkan-Sever 1, Jana R Uppendahl 2, Pim Cuijpers 1, Ralph de Vries 3, Atif 
Rahman 4, Ellenor Mittendorfer-Rutz 5, Aemal Akhtar 5, Zhuoli Zheng  6, Marit Sijbrandij 1 

Abstract 

Background: The incidence of depression, anxiety, and post-traumatic stress disorder 

(PTSD) among children and adolescents residing in low- and middle-income countries 

(LMICs) poses a significant public health concern. However, there is variation in the evidence 

of effective psychological interventions. This meta-analysis aims to provide a complete 

overview of the current body of evidence in this rapidly evolving field. 
Methods: We conducted searches on PubMed, Embase.com, and EBSCO/APA PsycInfo 

databases up to June 23, 2022, identify randomized controlled trials (RCTs) investigating the 

effectiveness of psychological interventions in LMICs that targeted children and adolescents 

with elevated symptoms above a cut-off score for depression, anxiety, and PTSD, comparing 

a psychological or psychosocial intervention with other control conditions. We conducted 

random effects meta-analyses for depression, anxiety, and PTSD symptoms. Sensitivity 

analysis for outliers and high-risk studies, and analyses for the publication bias were carried 
out. Subgroup analyses investigated how the intervention type, intervention format, the 

facilitator, study design, and age group of the participant predicted effect sizes.  

Results: Thirty-one RCTs (6,123 participants) were included. We found a moderate effect of 

interventions on depression outcomes compared to the control conditions (g = 0.53; 95% CI: 

0.06-0.99; NNT = 6.09) with a broad prediction interval (PI) (-1.8 to 2.86). We found a 

moderate to large effect for interventions on anxiety outcomes (g = 0.88; 95% CI: -0.03 to 

1.79; NNT = 3.32) with a broad PI (-3.14 to 4.9). Additionally, a moderate effect was observed 
on PTSD outcomes (g = 0.54; 95% CI: 0.19-0.9; NNT = 5.86) with a broad PI (-0.64 to 1.72). 

Conclusions: Psychological and psychosocial interventions aimed at addressing depression, 

anxiety, and PTSD among children and adolescents in LMICs have demonstrated promising 

results. However, future studies should consider the variation in evidence and incorporate 

long-term outcomes to better understand the effectiveness of these interventions. 
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 doi: 10.1007/s10461-023-04179-w. Online ahead of print. 

Effectiveness of trauma-focused cognitive behavioral therapy compared to 

psychosocial counseling in reducing HIV risk behaviors, substance use, and mental 

health problems among orphans and vulnerable children in Zambia: a community-

based randomized controlled trial 
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Abstract 

Orphans and vulnerable children (OVC) in sub-Saharan Africa are at high risk for HIV infection 
and transmission. HIV prevention and treatment efforts with OVC are hindered by mental 

health and substance use problems. This randomized controlled trial compared a mental 

health intervention, Trauma Focused Cognitive Behavioral Therapy (TF-CBT), to an enhanced 

version of an existing HIV Psychosocial Counseling (PC+) program among 610 adolescents 

who met PEPFAR criteria for OVC and had HIV risk behaviors in Lusaka, Zambia. Outcomes 

included HIV risk behaviors (e.g., risky sexual behaviors), mental health (internalizing 

symptoms, externalizing behaviors, PTSD) and substance use. At 12-month follow-up, there 
were significant within group reductions in both groups for all outcomes, with the only 

significant between group difference being for substance use, in which OVC who received TF-

CBT had significantly greater reductions than OVC who received PC+. In a subgroup analysis 

of OVC with high levels of PTSD symptoms, TF-CBT was superior to PC + in reducing 

internalizing symptoms, functional impairment, and substance use. Findings support TF-CBT 

for reducing substance use among OVC. Subgroup analysis results suggest that a robust 

intervention such as TF-CBT is warranted for OVC with significant mental and behavioral 
health comorbidities. The similar performance of TF-CBT and PC + in the overall sample for 

risky sexual behavior and mild mental health problems indicates that enhancing existing 

psychosocial programs, such as PC, with standard implementation factors like having a 

defined training and supervision schedule (as was done to create PC+) may improve the 

efficacy of HIV risk reduction efforts. 
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Caregiver engagement interventions on reducing the anxiety and depression of children 

with chronic health conditions and their caregivers: A meta-analysis of randomized 

controlled trials 

Nan Sheng  1, Na Ouyang  2, Ping Zhou 1, Binqian Ge 1, Fangman Cheng  1, Han Lv 1 
Abstract 

Background: Anxiety and depression are common debilitating mental health issues in 

families of children with chronic health conditions. It is essential to consider the mediating 

role of caregivers between children and healthcare workers. Previous research has evaluated 

the effectiveness of caregiver engagement interventions in reducing anxiety and depression 

in chronically ill children and their caregivers, but their overall impact awaits a synthesis of 

the available evidence. 
Methods: We performed a comprehensive search using PubMed, Embase, Web of Science, 

Cochrane Library, Ovid, PsycINFO, APA PsycArticles, and Cumulative Index of Nursing and 

Allied Health Literature (CINAHL). 

Results: Twenty-nine studies were included. The results demonstrated that caregiver 

engagement interventions significantly decreased anxiety (standardized mean difference 

[SMD] = -0.49; 95% confidence interval [CI], -0.77 to -0.22; P < 0.001) and depression (SMD = -
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0.37; 95% CI, -0.55 to -0.18; P < 0.001) among caregivers, particularly in developing countries. 

However, no improvements in the anxiety (SMD = 0.00; 95% CI, -0.46 to 0.46; P = 0.99) and 

depression (SMD = -0.14; 95% CI, -0.32 to 0.04; P = 0.14) of children were observed. 

Conclusions: Significant evidence exists regarding the positive effects of caregiver 

engagement interventions on caregivers' anxiety and depression. Further recommendations 

for future research should focus on engagement interventions that reduce the anxiety and 
depression for children with chronic conditions. 

Implications: Clinicians should concentrate on the mental health of chronically ill children 

and their caregivers and extend caregiver engagement therapies to improve anxiety and 

depression resulting from managing the disease. 
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Systematic Review and Meta-analysis: Group-Based Interventions for Treating 

Posttraumatic Stress Symptoms in Children and Adolescents 

Rebecca S Davis 1, Richard Meiser-Stedman 2, Nimrah Afzal 1, John Devaney 3, Sarah L 

Halligan 4, Katie Lofthouse 2, Patrick Smith 5, Paul Stallard 1, Siyan Ye 1, Rachel M Hiller 6 

Affiliations collapse 
Abstract 

Objective: Trauma exposure in childhood is common and can lead to a range of negative 

mental health outcomes, including posttraumatic stress disorder (PTSD). In many settings, 

resources to address this distress are scarce. Group-based interventions require minimal 

resources and training, can be delivered by non-mental health specialists, and target larger 

numbers of children and adolescents. This meta-analysis sought to establish whether such 

an approach is an effective method for targeting PTSD symptoms and to identify potential 
moderators of effectiveness. 

Method: PubMed, PsycNET, and PTSDPubs were searched for randomized controlled trials 

that used a group-based PTSD intervention with children and adolescents aged 6 to 18 years. 

Data were extracted for PTSD symptoms and depression symptoms. A random-effects meta-

analysis was conducted to obtain between-group pooled effect size estimates. This study 

was registered on PROSPERO (CRD42020187214). 

Results: The initial search identified 9,650 studies, of which 42 were eligible for inclusion (N = 
5,998). Children randomized to a group-based intervention had significantly lower PTSD 

symptoms after treatment compared with a control group, with a medium pooled effect (g = 

-0.55, 95% CI [-0.76, -0.35]). Group interventions were superior when compared with either 

active or passive controls, at follow-up, and for depression symptoms. There was a large 

amount of heterogeneity, but no evidence that this was explained by whether the 

intervention was delivered in a low- and middle-income or high-income country, included 

caregivers, or was universal or targeted. 
Conclusion: Group PTSD interventions, particularly cognitive-behavioral therapy-based 

interventions, are effective at targeting posttrauma distress in children and adolescents. 

There was evidence of effectiveness when delivered in highly complex and resource-scarce 

settings and to a range of trauma-exposed groups, including groups exposed to war/conflict, 

natural disasters, and abuse. 
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Medicine (Baltimore). 2023 Jul 7;102(27):e34168. 

 doi: 10.1097/MD.0000000000034168. 

Raising the self-esteem and reducing irrational beliefs of schoolchildren: The 

moderating and main effect study 
Moses Onyemaechi Ede 1, Chinedu Ifedi Okeke 1, Joy Obiageli Oneli 2 

Abstract 

Background: Several systematic reviews and meta-analyses studies have called for 

moderators of treatment outcomes and their main effect with regard to disadvantaged 

populations. In view of that, this study investigated the impacts and moderators of rational 

emotive behavior therapy (REBT) on the self-esteem and irrational beliefs of Schoolchildren 

in Ebonyi State Nigeria. 
Methods: A group randomized controlled design was utilized to assign 55 schoolchildren to 

the treatment group and 55 schoolchildren to waitlisted control group. Two self-report 

measures (Self-Esteem Scale and Children Adolescent Scale of Irrationality) were used to 

assess the participants. There were pretest, posttest, and follow-up tests given at different 

intervals to ascertain the baseline, main effect, and long-term effects of the treatment. The 

data collected were analyzed using a 2-way analysis of covariance statistic. 

Results: The results of the 2-way analysis of covariance demonstrated a difference between 
participants in the waitlisted control group at the pretest, posttest, and follow-up test and a 

positive improvement in schoolchildren with illogical beliefs as a result of exposure to REBT 

intervention. It was discovered that the REBT intervention changed schoolchildren's self-

esteem and irrational views into rational ones. A later test result supported the intervention's 

consistent and significant effects in lowering illogical beliefs and raising students' self-

esteem. The results also showed that there is no connection between gender and group 

membership. 
Conclusion: This study suggests that REBT is a significant treatment strategy that reduces 

irrational beliefs and improves the self-esteem of primary school children. Based on these 

outcomes, further studies should replicate the study in other cultures with such a 

disadvantaged group. 

 

 

Mobile phones and Apps 
 
Front Public Health. 2024 Feb 8:12:1175262. 

 doi: 10.3389/fpubh.2024.1175262. eCollection 2024. 

Using the health beliefs model to implement mobile puberty health education in Iranian 

adolescent boys: a randomized controlled trial 

Arash Salahshouri  # 1, Parvaneh Raisi-Philabadi # 1, Saeed Ghanbari 2, Lar Stein 3 4 5, Marzieh 

Araban # 6 

Abstract 
Introduction: Given boys' low health knowledge and their unhealthy behavior during 

puberty, which can cause many physical, mental, and psychological problems, it is important 

to prevent these complications. This study was therefore aimed to determine the efficacy of 
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a mobile health educational intervention based on the Health Beliefs Model (HBM) on Iranian 

adolescent boys. 

Materials and methods: This randomized controlled trial involved junior high school boys 

(n = 148) in Iran studying during the 2020-2021 school year. Educational content concerning 

healthy behaviors during puberty (e.g., the importance of bathing) was developed based on 

HBM and sent to the intervention group via mobile phone. HBM addresses multiple factors 
(e.g., perceived disease risk) that explain health behaviors. The intervention was delivered in 

five sessions over four weeks using real-time Internet communication and texting. The 

control group did not receive any intervention. One school was randomly selected from each 

of the four districts of the study site. The schools were then randomized into intervention 

and control groups. The boys were then randomly selected from each school to participate in 

the study. Data collected at baseline and 2-month follow-up assessments included 

demographic information, health knowledge (e.g., physical changes during puberty), health 
behaviors (e.g., bathing), and HBM constructs (e.g., self-efficacy to perform healthy 

behaviors). Data analysis was done using the chi-square, independent and paired t-tests, and 

analysis of covariance (ANCOVA). 

Results: The two groups did not differ in terms of demographic characteristics. Before the 

intervention, the two groups were slightly different in terms of knowledge, health behavior, 

and HBM constructs. Following the intervention, the scores of the intervention group 

improved significantly (p < 0.05). After adjusting for pre-intervention knowledge, HBM, and 
health behavior scores, the intervention group remained superior to the control group in 

terms of improvement of knowledge, HBM constructs, and healthy behaviors (p < 0.05). 

Effect sizes ranged from medium to large (0.25-0.86). 

Conclusion: Mobile phone education based on the HBM is efficacious in encouraging healthy 

behavior in boys during puberty. Organizations interested in encouraging healthy behaviors 

in boys should consider the use of such a program. 

 
 

BMC Public Health. 2024 Mar 7;24(1):737. 

 doi: 10.1186/s12889-024-18241-2. 

Efficacy of a facial-aging web app on sun protection behaviors among primary school 

students in Iran: a randomized controlled trial 

Hassan Okati-Aliabad 1, Esmat-Sadat Hosseini 2, Mohammad Ali Morowati Sharifabad 3, Mahdi 

Mohammadi 1, Mohamad Ebrahimzadeh Ardakani  4, Amir Hossein Talebrouhi  5 
Abstract 

Background: Skin cancers resulting from excessive exposure to solar ultraviolet (UV) 

radiation are on the rise. This study aims to investigate the impact of facial-aging app 

intervention on promoting safe and healthy behaviors and its influence on reducing 

students' UV exposure. 

Method: Utilizing a Pretest-Posttest repeated-measures design, we developed a theory-

guided web app on the WhatsApp platform, named the Sunshine and Skin Health app. This 
app allows users to visualize their altered faces in three stages of adolescence, middle age, 

and old age based on sun protection behavior. The intervention continued within WhatsApp, 

incorporating 27 health messages grounded in the PMT theory, eight educational files, and a 

skin cancer video clip. The primary outcome is the change in sun protection behavior 

between the two groups (intervention and control) immediately after the intervention (T2) 

and the secondary outcome is the change in sun protection behavior between the two 
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groups at 3 months follow-up (T3). The data are analyzed in SPSS 22 and a significance level 

of 0.05 is considered. 

Results: The results revealed no significant difference between the two groups before the 

intervention. However, in the intervention group, there were significant differences in the 

utilization of sunglasses, hats, and sunscreen in the last month, as well as sunscreen 

reapplication after washing their hands and face, both immediately after the intervention 
and at the 3-month follow-up, compared to the control group (P = 0.001). Furthermore, a 

significant intervention effect, time effect, and interaction effect between group and time 

were observed in behaviors related to using sunscreen in the last month and sunscreen 

reapplication after washing hands and face (P = 0.001). Specifically, the intervention group 

exhibited a significant difference from Time 1 to 2 and from Time 1 to 3 (p = 0.001), but no 

significant difference from Time 2 to 3. In contrast, the control group did not show any 

significant differences over time. 
Conclusions: This study indicated that the Facial-Aging web app can effectively encourage 

safe behaviors in sunlight. To ensure the maintenance and sustainability of these behaviors 

over the long term, it is crucial to consider implementing booster sessions. 

 

 

Mortality – post discharge 
 

Neurology 
 

 Indian J Pediatr. 2023 Sep;90(9):867-872. 
 doi: 10.1007/s12098-022-04327-5. Epub 2022 Sep 1. 

A Randomized, Controlled, Noninferiority Trial Comparing Vitamin B12 Monotherapy 

Versus Combination Multinutrient Therapy with Vitamin B12 for Efficacy in Treatment 

of Infantile Tremor Syndrome 

Shivan Kesavan 1, Naveen Sankhyan 2, Savita Verma  3, Prateek Bhatia  4, Prahbhjot 

Malhi 5, Lokesh Saini 1, Arushi Gahlot Saini  1, Renu Suthar 1, Jitendra Kumar Sahu 1 

Abstract 
Objectives: To compare the mean Likert (caregiver impression of change) and CAPUTE 

scores in children with ITS treated with daily injectable vitamin B12 alone versus injectable 

vitamin B12 with other multinutrients at 1 wk and 1 mo of therapy. 

Methods: This was an open-label, active-controlled, assessor-blinded, noninferiority, 

randomized clinical trial. The participants included children aged 3 mo to 2 y with infantile 

tremor syndrome. Children were randomized to receive either 1 mg of daily injectable 
vitamin B12 or 1 mg of daily injectable vitamin B12 with other multinutrients (B12 + MV). 

Primary outcome measure was the mean Likert score in the two arms at 1 wk. Secondary 

outcome measures were mean change in CAPUTE scores at 1 wk of therapy; and mean 

change in CAPUTE and Vineland Social Maturity Scale (VSMS) scores after 1 mo of treatment.  

Results: Seventy-two (N = 72) of the 160 screened were enrolled and randomized. The mean 

(SD) Likert score in the B12 group (n = 38) was 16.1 (3.7) and in the B12 + MV group (n = 34) 

was 14.9 (3.7); p = 0.237. Mean (SD) change in CAPUTE (CAT/CLAMS) at 1 mo in the groups 
was not statistically different. The mean (SD) change in social quotient in the B12 
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monotherapy group, 35.0 (20.7) was significantly higher than the B12 + multinutrient group 

23.5 (15.4); p=0.01. 

Conclusion: Injectable vitamin B12 monotherapy in ITS resulted in an improvement that was 

noninferior to combination multinutrient therapy, strongly supporting vitamin B12 

deficiency as the cause of infantile tremor syndrome. 

 
 

 

Cephalalgia. 2024 Apr;44(4):3331024241230963. 

 doi: 10.1177/03331024241230963. 

A comparative study on prophylactic efficacy of cinnarizine and amitriptyline in 

childhood migraine: a randomized double-blind clinical trial 

Mehrnaz Olfat 1, Sareh Hosseinpour 2, Safdar Masoumi 3, Reena Gogia Rastogi  4, Eric Vance 
Hastriter 4, Kara Stuart Lewis 4, Robert Little 4, Kavitha T Karnik 4, Carolyn Hickman 4, Morteza 

Heidari 2, Reza Shervin Badv 2, Mahmoud Mohammadi 2, Gholam Reza Zamani  2, Masoud 

Mohammadpour 1, Mahmoud Reza Ashrafi  2, Ali Reza Tavasoli  2 4 

Abstract 

Background: Pediatric migraine prophylaxis is indicated when headaches are frequent 

and/or disabling. We aimed to conduct a study to compare the efficacy of cinnarizine and 

amitriptyline in pediatric migraine prophylaxis. 
Methods: In a randomized, double-blind trial, patients aged 4-17 years with migraine who 

were eligible for prophylaxis enrolled. The primary outcome was a reduction response rate of 

≥50% with p < 0.005 with respect to headache characteristics. The secondary outcome was 

migraine disability assessment. We evaluated patients every four weeks for three months: T1: 

week 4, T2: week 8 and T3: week 12. The safety profile was also assessed. 

Results: Thirty patients were randomly assigned to each group. However, 43 patients 

completed the trial. Headache frequency decreased in amitriptyline group more effectively 
in T1 (p = 0.004). Amitriptyline was more successful in reducing the headache duration in all 

three periods (p < 0.005). There was no significant difference in severity improvement and 

reducing disability score between the two groups (p > 0.005). No serious adverse events were 

observed. 

Conclusions: Both medications are effective in ameliorating migraine headaches and related 

disabilities. However, amitriptyline appears be a preferable option over cinnarizine, given its 

faster onset of action, efficacy in reducing headache duration and longer-lasting effects. 
 

 

 

 Lancet Glob Health. 2024 Jul;12(7):e1149-e1158. 

 doi: 10.1016/S2214-109X(24)00102-5. Epub 2024 May 13. 

Doxycycline for the treatment of nodding syndrome: a randomised, placebo-controlled, 

phase 2 trial 
Richard Idro 1, Rodney Ogwang  2, Ronald Anguzu 2, Pamela Akun 2, Albert Ningwa  2, Catherine 

Abbo 3, Maria P Giannoccaro 4, Joseph Kubofcik 5, Amos D Mwaka 3, Phellister 

Nakamya  6, Bernard Opar 6, Mark Taylor 7, Thomas B Nutman 5, Alison Elliott 8, Angela 

Vincent 9, Charles R Newton 10, Kevin Marsh 11 

Abstract 
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Background: Nodding syndrome is a poorly understood neurological disorder that 

predominantly occurs in Africa. We hypothesised that nodding syndrome is a 

neuroinflammatory disorder, induced by antibodies to Onchocerca volvulus or its Wolbachia 

symbiont, cross-reacting with host neuronal proteins (HNPs), and that doxycycline can be 

used as treatment. 

Methods: In this randomised, double-blind, placebo-controlled, phase 2 trial, we recruited 
participants from districts affected by nodding syndrome in northern Uganda. We included 

children and adolescents aged 8-18 years with nodding syndrome, as defined by WHO 

consensus criteria. Participants were randomly assigned (1:1) to receive either 100 mg 

doxycycline daily or placebo for 6 weeks via a computer-generated schedule stratified by 

skin microscopy results, and all parties were masked to group assignment. Diagnoses of O 

volvulus and antibodies to HNPs were made using luciferase immunoprecipitation system 

assays and immunohistochemistry. The primary outcome was change in the proportion with 
antibodies to HNPs, assessed at 24 months. All participants were included in safety analyses, 

and surviving participants (those with samples at 24 months) were included in primary 

analyses. Secondary outcomes were: change in concentrations of antibodies to HNPs at 24 

months compared with baseline; proportion of participants testing positive for antibodies to 

O volvulus-specific proteins and concentrations of Ov16 or OVOC3261 antibodies at 24 

months compared with baseline; change in seizure burden, proportion achieving seizure 

freedom, and the proportions with interictal epileptiform discharges on the diagnostic EEG; 
overall quality of life; disease severity at 24 months; and incidence of all-cause adverse 

events, serious adverse events, and seizure-related mortality by 24 months. This trial is 

registered with ClinicalTrials.gov, NCT02850913. 

Findings: Between Sept 1, 2016, and Aug 31, 2018, 329 children and adolescents were 

screened, of whom 240 were included in the study. 140 (58%) participants were boys and 100 

(42%) were girls. 120 (50%) participants were allocated to receive doxycycline and 120 (50%) 

to receive placebo. At recruitment, the median duration of symptoms was 9 years (IQR 6-10); 
232 (97%) participants had O volvulus-specific antibodies and 157 (65%) had autoantibodies 

to HNPs. The most common plasma autoantibodies were to human protein deglycase DJ-1 

(85 [35%] participants) and leiomodin-1 (77 [32%] participants) and, in cerebrospinal fluid 

(CSF), to human DJ-1 (27 [11%] participants) and leiomodin-1 (14 [6%] participants). On 

immunohistochemistry, 46 (19%) participants had CSF autoantibodies to HNPs, including 

leiomodin-1 (26 [11%]), γ-aminobutyric acid B receptors (two [<1%]), CASPR2 (one [<1%]), or 

unknown targets (28 [12%]). At 24 months, 161 (72%) of 225 participants had antibodies to 
HNPs compared with 157 (65%) of 240 at baseline. 6 weeks of doxycycline did not affect the 

concentration of autoantibodies to HNPs, seizure control, disease severity, or quality of life 

at the 24-month follow-up but substantially decreased Ov16 antibody concentrations; the 

median plasma signal-to-noise Ov16 ratio was 16·4 (95% CI 6·4-38·4), compared with 27·9 

(8·2-65·8; p=0·033) for placebo. 14 (6%) participants died and, other than one traffic death, all 

deaths were seizure-related. Acute seizure-related hospitalisations (rate ratio [RR] 0·43 [95% 

CI 0·20-0·94], p=0·028) and deaths (RR 0·46 [0·24-0·89], p=0·028) were significantly lower in 
the doxycycline group. At 24 months, 96 (84%) of 114 participants who received doxycycline 

tested positive for antibodies to Ov16, compared with 97 (87%) of 111 on placebo (p=0·50), 

and 74 (65%) participants on doxycycline tested positive for antibodies to OVOC3261, 

compared with 57 (51%) on placebo (p=0·039). Doxycycline was safe; there was no difference 

in the incidence of grade 3-5 adverse events across the two groups. 

http://clinicaltrials.gov/show/NCT02850913
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Interpretation: Nodding syndrome is strongly associated with O volvulus and the 

pathogenesis is probably mediated through an O volvulus induced autoantibody response to 

multiple proteins. Although it did not reverse disease symptoms, doxycycline or another 

prophylactic antibiotic could be considered as adjunct therapy to antiseizure medication, as 

it might reduce fatal complications from acute seizures and status epilepticus induced by 

febrile infections. 
 

 

 

Neurodevelopmental conditions and cerebral palsy 
 

Autism 
 

Explore (NY). 2023 Jul-Aug;19(4):594-599. 

 doi: 10.1016/j.explore.2022.12.004. Epub 2022 Dec 25. 
Effect of yoga on the social responsiveness and problem behaviors of children with ASD 

in special schools: A randomized controlled trial 

Sindhu Shanker 1, Balaram Pradhan 2 

Abstract 

Context: Autism spectrum disorder (ASD) is the most common neurodevelopmental 

disorder and is increasingly reported among school-age children in India. Many children with 

ASD attend special schools which extend support for learning basic functional and academic 
skills. Problem behaviors and lack of social responsiveness are frequently associated with 

children with ASD in a school environment. Many evidence-based studies have explored 

various interventions in mitigating the lack of social responsiveness and problem behaviors 

in children. Few studies have examined the impact of yoga on social responsiveness and 

problem behaviors in special schools. 

Objective: The objective of the study was to highlight the effect of school-based yoga on the 

social responsiveness and problem behaviors of children with ASD in special schools. Forty-
three children with ASD from four special schools participated in the study. 

Design: A randomized controlled trial (RCT) design was employed for the study. Children 

with ASD (n = 43) from four special schools were assessed by their teachers for social 

responsiveness and problem behaviors with the Social Responsiveness Scale-2 (SRS-2) and 

Aberrant Behavior Checklist-2 (ABC-2) at the baseline and after the yoga intervention. 

Intervention: Structured yoga of 45 min for 12 weeks was conducted across four special 
schools with simple yoga practices conducive to children with ASD. 

Results: Significant changes were observed post-intervention in the mean scores of the 

social communication aspect in social responsiveness (p = .021), irritability (p = .041), and 

social withdrawal (p = .047) aspects of problem behaviors. 
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 doi: 10.1016/j.ajp.2024.104052. Online ahead of print. 
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Comparative efficacy of family mediated intervention versus early intensive 

behavioural intervention on symptom domains in children with autism spectrum 

disorder: A randomized controlled trial 

Rajeev Ranjan 1, Meha Jain 2, Muskan Sinha  3, Pankaj Kumar 4, Shamshad Ahmad 5, Vikas 

Maharshi 6 

Abstract 
Background: Family Mediated Intervention (FMI) and Early Intensive Behavioural 

Intervention (EIBI) are found to be standard of care for children with Autism Spectrum 

Disorder (ASD). Comparison of their efficacy were assessed using ISAA as primary outcome 

measure. 

Methods: This study was a parallel arm, open label, randomized active- controlled non-

inferiority clinical trial. 50 Children diagnosed with ASD were randomized into FMI and EIBI 

groups. Clinical status was checked by using Indian scale for assessment of autism (ISAA), 
Oro- motor and sensory profile at baseline, after three and six months. 

Results: Difference between change in mean ISAA score between FMI and EIBI group at the 

end of 6 months as per protocol (PP) analysis was -7.23 (CI=-18.41, 3.94), which was within 

pre-defined clinically relevant non-inferiority (NI) margin of - 24. FMI was found to be non-

inferior to EIBI at the end of 6 months as the lower bound of 95% CI (-18.41) for ISAA score 

was higher than NI margin. ISAA scores were found to be statistically lower in both FMI and 

EIBI groups at the end point compared to baseline which indicated improvement in 
symptom severity. 

Conclusion: FMI was non-inferior to EIBI as therapy for children with ASD at the end of six 

months. Finding also indicated longer duration of treatment is required for FMI to be 

superior. FMI can be recommended for children with ASD in view of improved ISAA scores 

reported in our study. 

 

 
 

BMC Pediatr. 2024 Apr 25;24(1):270. 

 doi: 10.1186/s12887-024-04752-9. 

Comparison of the efficacy of parent-mediated NDBIs on developmental skills in 

children with ASD and fidelity in parents: a systematic review and network meta-

analysis 

Yuling Ouyang  1 2, Junyan Feng  1, Tiantian Wang  1, Yang Xue 1, Zakaria Ahmed 
Mohamed 1, Feiyong Jia  3 

Abstract 

Background: Recently, studies on behavioral interventions for autism have gained 

popularity. Naturalistic Developmental Behavior Interventions (NDBIs) are among the most 

effective, evidence-based, and widely used behavior interventions for autism. However, no 

research has been conducted on which of the several NDBI methods is most effective for 

parents and children with autism spectrum disorders. Therefore, we conducted a network 
meta-analysis to compare the specific effects of each type of parental-mediated NDBI on 

children's developmental skills and parent fidelity. 

Methods: PubMed, Embase, Cochrane Library, Medline, Web of Science, China National 

Knowledge Infrastructure (CNKI), CINAHL, and Wanfang databases were searched from 

inception to August 30, 2023. A total of 32 randomized controlled trial studies that examined 

the efficacy of different NDBIs were included. 
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Results: Parents of children with ASD who received Pivotal Response Treatment (PRT) 

reported significant improvements in their children's social skills (SUCRA, 74.1%), language 

skills (SUCRA, 88.3%), and parenting fidelity (SUCRA, 99.5%). Moreover, parents who received 

Early Start Denver Model (ESDM) reported significant improvements in their children's 

language (SMD = 0.41, 95% CI: 0.04, 0.79) and motor skills (SMD = 0.44, 95% CI: 0.09, 0.79). In 

terms of the efficacy of improving parent fidelity, the results showed that the Improving 
Parents as Communication Teachers (ImPACT) intervention significantly improved parent 

fidelity when compared with the treatment-as-usual group (TAU) (SMD = 0.90, 95% CI: 0.39, 

1.42) and the parental education intervention (PEI) (SMD = 1.10, 95% CI:0.28, 1.91).There was 

a difference in parent fidelity among parents who received PRT(SMD = 3.53, 95% CI: 2.26, 

4.79) or ESDM(SMD = 1.42, 95% CI: 0.76, 2.09) training compared with PEI. 

Conclusion: In conclusion, this study revealed that parents can achieve high fidelity with the 

ImPACT intervention, and it can serve as an early first step for children newly diagnosed with 
ASD. It also showed that parent-mediated ESDM is effective in improving language and 

motor skills for children with ASD and can be used as part of the second stage of parent 

training. Parent-mediated PRT can also be used as a third stage of parent training with 

sufficient training intensity to further improve language, social, and motor skills.  

 

 

Ital J Pediatr. 2024 Jun 21;50(1):120. 
 doi: 10.1186/s13052-024-01692-z. 

Effect of probiotics on children with autism spectrum disorders: a meta-analysis 

Ping Zeng  1 2 3, Cheng-Zhi Zhang  1 2 3, Zhi-Xing Fan 1 2 3, Chao-Jun Yang 1 2 3, Wan-Yin Cai 1 2 3, Yi-Fan 

Huang  1 2 3, Zu-Jin Xiang  1 2 3, Jing-Yi Wu 1 2 3, Jing Zhang  4 5 6, Jian Yang  7 8 9 

Abstract 

Background: Researches have found that alteration of intestinal flora may be closely related 

to the development of autism spectrum disorder (ASD). However, whether probiotics 
supplementation has a protective effect on ASD remains controversial. This meta-analysis 

aimed to analyze the outcome of probiotics in the treatment of ASD children. 

Methods: The Pubmed, Cochrane Library, Web of Science and Embase were searched until 

Sep 2022. Randomized controlled trials (RCTs) relevant to the probiotics and placebo 

treatment on ASD children were screened. Quality assessment of the included RCTs was 

evaluated by the Cochrane collaboration's tool. The primary outcomes were ASD assessment 

scales, including ABC (aberrant behavior checklist) and CBCL (child behavior checklist) for 
evaluating the behavior improvement, SRS (social responsiveness scale) for social 

assessment, DQ (developmental quotient) for physical and mental development and CGI-I 

(clinical global impression improvement) for overall improvement. The secondary outcome 

was total 6-GSI (gastrointestinal severity index). 

Results: In total, 6 RCTs from 6 studies with 302 children were included in the systemic 

review. Total 6-GSI (MD=-0.59, 95%CI [-1.02,-0.17], P < 0.05) decreased significantly after oral 

administration of probiotics. Whereas, there was no statistical difference in ABC, CBCL, SRS, 
DQ and CGI-I between probiotics and placebo groups in ASD children. 

Conclusion: Probiotics treatment could improve gastrointestinal symptoms, but there was 

no significant improvement in ASD. 
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Cerebral palsy 
 

Pediatrics. 2024 Apr 1;153(4):e2023063854. 

 doi: 10.1542/peds.2023-063854. 

Efficacy of Early Intervention for Infants With Cerebral Palsy in an LMIC: An RCT 

Katherine A Benfer 1, Koa Whittingham 1, Robert S Ware 2, Asis Kumar Ghosh 3, Sayak 

Chowdhury 3 4, Golam Moula  5, Sandip Samanta  6, Naila Zaman Khan 7, Kristie L Bell 8, Stina 
Oftedal 1, Sasaka Bandaranayake 9, Alison T Salt 10, Anjan Bhattacharya  11, Pradip 

Maiti 6, Santanu K Tripathi  12, Cathy Morgan 13, Iona Novak 13, Roslyn N Boyd 1 

Abstract 

Objective: To test efficacy of a parent-delivered multidomain early intervention (Learning 

through Everyday Activities with Parents [LEAP-CP]) for infants with cerebral palsy (CP) 

compared with equal-dose of health advice (HA), on (1) infant development; and (2) 

caregiver mental health. It was hypothesized that infants receiving LEAP -CP would have 
better motor function, and caregivers better mental health. 

Methods: This was a multisite single-blind randomized control trial of infants aged 12 to 40 

weeks corrected age (CA) at risk for CP (General Movements or Hammersmith Infant 

Neurologic Examination). Both LEAP-CP and HA groups received 15 fortnightly home-visits 

by a peer trainer. LEAP-CP is a multidomain active goal-directed intervention. HA is based on 

Key Family Practices, World Health Organization. Primary outcomes: (1) infants at 18 months 
CA: Pediatric Evaluation of Disability Inventory-Computer Adaptive Test (PEDI-CAT mobility); 

and (2) caregiver: Depression Anxiety and Stress Scale. 

Results: Of eligible infants, 153 of 165 (92.7%) were recruited (86 males, mean age 7.1±2.7 

months CA, Gross Motor Function Classification System at 18 m CA: I = 12, II = 25, III = 9, IV = 

18, V = 32). Final data were available for 118 (77.1%). Primary (PEDI-CAT mobility mean 

difference = 0.8 (95% CI -1.9 to 3.6) P = .54) and secondary outcomes were similar between-

groups. Modified-Intention-To-Treat analysis on n = 96 infants with confirmed CP showed 
Gross Motor Function Classification System I and IIs allocated to LEAP-CP had significantly 

better scores on PEDI-CAT mobility domain (mean difference 4.0 (95% CI = 1.4 to 6.5), P = 

.003) compared with HA. 

Conclusions: Although there was no overall effect of LEAP-CP compared with dose-matched 

HA, LEAP-CP lead to superior improvements in motor skills in ambulant children with CP, 

consistent with what is known about targeted goal-directed training. 

 
 

 

Dev Med Child Neurol. 2024 Jun 25. 

 doi: 10.1111/dmcn.16007. Online ahead of print. 

Functioning and activity outcomes of the Akwenda Intervention Program for children 

and young adults with cerebral palsy in Uganda: A cluster-randomized trial 

Elizabeth Asige 1, Gillian Saloojee 2, Carin Andrews 3 4, Lukia H Namaganda  5, Angelina 
Kakooza-Mwesige 1 3, Diane L Damiano 6, Hans Forssberg  3 7 

Abstract 

Aim: To evaluate the efficacy of the Akwenda Intervention Program on motor, self-care, and 

social function of children and young people with cerebral palsy (CP).  

https://pubmed.ncbi.nlm.nih.gov/38516717/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Benfer+KA&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Whittingham+K&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ware+RS&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ghosh+AK&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chowdhury+S&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chowdhury+S&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Moula+G&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Samanta+S&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Khan+NZ&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bell+KL&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Oftedal+S&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Oftedal+S&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bandaranayake+S&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Salt+AT&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bhattacharya+A&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Maiti+P&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Maiti+P&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tripathi+SK&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Morgan+C&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Novak+I&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Boyd+RN&cauthor_id=38516717
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=318#search-result-318-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/38922854/
https://pubmed.ncbi.nlm.nih.gov/38922854/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Asige+E&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Saloojee+G&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Andrews+C&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Namaganda+LH&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kakooza-Mwesige+A&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kakooza-Mwesige+A&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Damiano+DL&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Forssberg+H&cauthor_id=38922854
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=428#search-result-428-9-full-view-affiliation-7


Randomised trials in child health in developing countries 2023-24 

250 
 

Method: This was a cluster-randomized, controlled, single-blinded, intervention study of 100 

participants with CP (2-23 years; 52 males) in rural eastern Uganda. Half were allocated to 

the intervention program, the remainder served as waitlist controls. Gross Motor Function 

Measure-66 (GMFM-66) and the Ugandan version of Pediatric Evaluation of Disability 

Inventory (PEDI-UG) were collected before group allocation and after intervention. General 

linear models and t-tests were used to compare changes within and between groups. 
Cohen's d estimated the effect size of group differences. Change scores were evaluated by 

age and mobility subgroups. 

Results: Significant group by time interactions were found for GMFM-66 (p =0.003) and PEDI-

UG outcomes (p <0.001), except mobility, with the intervention group demonstrating greater 

changes. Both groups increased their scores on the GMFM-66 and child PEDI-UG, while only 

the intervention group had significant increases in caregiver assistance scores and across all 

age and mobility subgroups. Cohen's d showed large effect sizes (d >0.8) of differences for 
PEDI-UG outcomes except mobility. 

Interpretation: The Akwenda Intervention Program had a large positive impact on 

functioning and activity across age and mobility levels. 

 

 

 

Indian J Pediatr. 2023 Sep;90(9):873-879. 
 doi: 10.1007/s12098-022-04265-2. Epub 2022 Jul 22. 

Gabapentin as Add-on Therapy to Trihexyphenidyl in Children with Dyskinetic Cerebral 

Palsy: A Randomized, Controlled Trial 

Sonu Kumar 1, Jaya Shankar Kaushik 2, Savita Verma  3, Surekha Dabla  4 

Abstract 

Objective: To compare the efficacy of gabapentin as add-on therapy to trihexyphenidyl in 

the treatment of children with dyskinetic cerebral palsy (CP). 
Methods: An open-labelled, randomized, controlled trial was conducted among children 

aged 3-9 y with dyskinetic CP [Gross Motor Functional Classification System (GMFCS) 4-5]. 

Participants were assigned into two groups: gabapentin with trihexyphenidyl (n = 30) and 

trihexyphenidyl alone (n = 30). Dyskinesia Impairment Scale (DIS), Dystonia Severity 

Assessment Plan (DSAP), and International Classification of Functioning, Disability, and 

Health-Children and Youth Version (ICF-CY) were measured at baseline, 4 and 12 wk. 

Results: There was significant reduction in baseline dystonia in both the groups (DIS: p < 
0.001; DSAP: p = 0.007; ICF-CY: p < 0.001) but when data were compared between the groups, 

there was no significant difference in the severity of dystonia at 4 wk and at 12 wk (DIS: p = 

0.09; DSAP: p = 0.49; ICF-CY: p = 0.25). Constipation was the commonest side effect observed 

in both the groups [3 (11.5%) vs. 4 (14.3%)]. 

Conclusion: Trihexyphenidyl alone is as effective as combination of gabapentin with 

trihexyphenidyl in decreasing the severity of dystonia at 12 wk. Hence, there is no added 

benefit of gabapentin as add-on therapy for dystonia among children with dyskinetic CP. 
 

 

 

 

Ther Clin Risk Manag. 2024 Feb 14:20:95-109. 

 doi: 10.2147/TCRM.S432249. eCollection 2024. 
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Effectivity of Virtual Reality to Improve Balance, Motor Function, Activities of Daily 

Living, and Upper Limb Function in Children with Cerebral Palsy: A Systematic Review 

and Meta-Analysis 

Maria Komariah # 1, Shakira Amirah # 2, Muhammad Fahd Abdurrahman 2, Mohammad Farrel 

Shaquille Handimulya  2, Hesti Platini 3, Sidik Maulana  4, Annisa Dewi Nugrahani  5, Aep Maulid 

Mulyana  4, Shurouq Ghalib Qadous 6, Henny Suzana Mediani  7, Arpit Mago 8 
Abstract 

Background: Cerebral palsy (CP) is the most common motor disorder in childhood. CP limits 

movement, which can interfere with children's daily activities. As a technology that provides 

intensive mass practice to children, virtual reality (VR) can create an interactive and 

motivating environment. With the intensity set by the therapist and feedback that can be 

used to produce individualized therapy, VR has great potential to improve CP patients' 

quality of life, especially in a safe, enjoyable, and playful environment. 
Purpose: This systematic review and meta-analysis sought to determine the effectiveness of 

VR for children with CP. 

Methods: We conducted a comprehensive literature search based on the PRISMA guidelines 

through PubMed, Scopus, Embase, Wiley, and ProQuest to assess the efficacy of VR in 

managing children with CP up to 15 September 2022. Risk assessment of bias was performed 

using Cochrane RoB 2. 

Results: Nineteen randomized controlled trials with 467 and 427 patients with CP were 
included in the intervention and control groups in qualitative and quantitative analyses. 

Participants consisted of cerebral palsy with hemiplegia (n=7), diplegia (n=2), a combination 

of both (n=4), and undefined (n=13). From all studies conducted, VR showed significant 

results where VR could improve balance (MD: 2.71[1.95, 3.48]; p < 0.00001), motor function 

(MD: 3.73 [1.67, 5.79]; p = 0.0004), and activity daily living (MD: 10.05 [2.89, 17.22]. However, 

VR showed not effective in improving upper limb function. 

Conclusion: With its advantages and excellent effectiveness, VR may improve functional 
mobility and the quality of life of children with CP. 

 

Spina bifida 
 

Am J Obstet Gynecol MFM. 2023 Aug;5(8):100983. 

 doi: 10.1016/j.ajogmf.2023.100983. Epub 2023 Apr 24. 

Prenatal predictors of need for cerebrospinal fluid diversion in infants following 
prenatal repair of open spina bifida; systematic review and meta-analysis 

Hiba J Mustafa  1, Kholoud Arab 2, Ali Javinani 3, Shreya Garg  4, Sadia Nawab 5, Mounira 

Habli 6, Asma Khalil 7 

Abstract 

Objective: This study aimed to investigate prenatal predictors of the need for cerebrospinal 

fluid diversion in infants following prenatal repair of open spina bifida.  

Data sources: A systematic search was performed to identify relevant studies published 
from inception until June 2022 in the English language using the databases PubMed, Scopus, 

and Web of Science. 

Study eligibility criteria: We included retrospective and prospective cohort studies and 

randomized controlled trials reporting on prenatal repair of open spina bifida.  
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Methods: The random-effects model was used to pool the mean differences or odds ratios 

and the corresponding 95% confidence intervals. Heterogeneity was assessed using the 

I2 value. 

Results: A total of 9 studies including 948 pregnancies undergoing prenatal repair of open 

spina bifida were included in the final analysis. Prenatal factors that were significantly 

associated with the need for postnatal cerebrospinal fluid diversion were gestational age at 
surgery ≥25 weeks (odds ratio, 4.2; 95% confidence interval, 1.8-9.9; I2=54%; P=.001), 

myeloschisis (odds ratio, 2.2; 95% confidence interval, 1.1-4.1; I2=0.0%; P=.02), preoperative 

lateral ventricle width ≥15 mm (odds ratio, 4.5; 95% confidence interval, 2.9-6.9; I2=0.0%; 

P<.0001), predelivery lateral ventricle width (mm) (mean difference, 8.3; 95% confidence 

interval, 6.4-10.2; I2=0.0%; P<.0001), and preoperative lesion level at T12-L2 (odds ratio, 2.5; 

95% confidence interval, 1.03-6.3; I2=68%; P=.04). Factors that significantly reduced the need 

for postnatal shunt placement were gestational age at surgery <25 weeks (odds ratio, 0.3; 
95% confidence interval, 0.15-0.6; I2=67%; P=.001) and preoperative lateral ventricle width 

<15 mm (odds ratio, 0.3; 95% confidence interval, 0.2-0.4; I2=0.0%; P<.0001). 

Conclusion: This study demonstrated that among fetuses that underwent surgical repair of 

open spina bifida, having gestational age at surgery of ≥25 weeks, preoperative lateral 

ventricle width of ≥15 mm, myeloschisis lesion type, and preoperative lesion level above L3 

was predictive of the need for cerebrospinal fluid diversion during the first year of life.  

 
 

Neuro-rehabilitation medicine 
 

Assist Technol. 2023 Oct 5:1-8. 

 doi: 10.1080/10400435.2023.2267626. Online ahead of print. 

Application of remodeled glove puppetry for children with developmental disabilities: a 

randomized controlled trial 
Chia Ching Lai  1, Hsieh-Chun Hsieh 2, Wai-Keung Lee 3, Chien-Heng Lin 4, Hung-Yu Lin 5 

Abstract 

This study aimed to improve hand performance and play behavior in children with 

developmental disabilities (DD) using a remodeled glove puppetry approach. Overall, 62 

children with DD were randomly assigned to experimental and control groups (n = 31 each). 

The experimental group underwent a 12-week rehabilitation program by playing with the 

remodeled glove puppetry, while the children in the control group played with non-
remodeled glove puppetry. The Chinese puppet was remodeled using a Lego EV3® robot. 

Hand kinematics were analyzed through the Siliconcoach® Pro 7 software, which measured 

the force produced by the baseline ® hydraulic pinch gauge. Play behavior was measured 

using the Knox Preschool Play Scale-revised (KPPS-r). The experimental group exhibited 

significant improvements compared to the control group in hand kinematics (wrist range of 

motion [ROM], p < .05; metacarpophalangeal ROM, p < .05; proximal interphalangeal 

ROM, p < .05) and KPPS-r scores (space management, p < .05; material management, p < .05; 
pretense-symbolic, p < .05; participation, p < .05). After the 12-week rehabilitation with the 

remodeled glove puppetry, the experimental group exhibited significant improvement in 

kinematics and KPPS-r scores. 
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J Spinal Cord Med. 2023 Nov;46(6):964-974. 

 doi: 10.1080/10790268.2021.2012053. Epub 2021 Dec 22. 

Effectiveness of immersive virtual reality training to improve sitting balance control 

among individuals with acute and sub-acute paraplegia: A randomized clinical trial 

Tanya Goel 1, Nidhi Sharma  1, Ajay Gehlot 2 3, Adarsh Kumar Srivastav 4 

Abstract 
Objectives: Spinal cord injury (SCI) is a disabling condition with physical, psychological, and 

financial consequences. The study's goal is to compare the effectiveness of immersive virtual 

reality (VR) training in balance among individuals with incomplete paraplegia to that of 

functional electrical stimulation (FES). 

Design: Two groups, randomized clinical trial. 

Setting: Neurological Physiotherapy Out Patient Department, Tertiary Care Hospital.  

Participants: Eighteen people aged 18-60 years with incomplete SCI. 
Interventions: VR training along with conventional physical therapy (CPT) and FES for 

Rectus Abdominis and Erector Spinae with CPT five times a week for 4 weeks. 

Outcome measures: The outcome measures were Modified Functional Reach Test (mFRT) 

and Function in Sitting Test (FIST) to assess sitting balance and Spinal Cord Independence 

Measure III (SCIM III) for the level of independence. Assessments were taken before initiating 

treatment and at the end of the 2 and 4 weeks after treatment. Within-group analyses for the 

mFRT values were performed using Repeated Measures ANOVA test, and between-group 
analyses were performed using the independent t-test test. Friedman and Mann-Whitney U-

tests were used for analyzing FIST and SCIM III. 

Results: All variables (mFRT and FIST) improved significantly in both groups (P < 0.05), with 

the VR + CPT group showing a more significant result than the FES + CPT group (P value < 

0.05), except for SCIM III. 

Conclusion: VR as an adjunct to CPT demonstrated proved to be an effective treatment to 

improve balance among individuals with incomplete paraplegia. 
 

 

 

 

Newborn care 
 

Essential newborn care 
 
Avoiding hypothermia 

 

 

Int Breastfeed J. 2024 May 3;19(1):31. 

 doi: 10.1186/s13006-024-00635-y. 

Implementation of early essential neonatal care for newborns delivered by cesarean 

section in Jiaxing: a single-center prospective randomized controlled trial 
Jianping Xu 1, Min Zhang  2, Yi Li 3, Shuiqin Gu 4 

Abstract 
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Background: As an essential part of Early Essential Newborn Care, 90 minutes of mother-

infant skin-to-skin contact is significant in improving maternal and infant outcomes. 

However, due to human resource constraints and the consideration of maternal and infant 

safety, it is difficult to achieve continuous uninterrupted skin-to-skin contact for at least 90 

minutes during and after cesarean delivery. The aim of this study was to investigate the 

efficacy and safety of the continuous uninterrupted skin-to-skin contact for at least 90 
minutes during and after cesarean section for exclusive breastfeeding rate during 

hospitalization and maternal and infant health indicators during and after cesarean delivery.  

Methods: This is a single-center, prospective randomized controlled trial conducted in one 

tertiary care hospital in China. We selected 280 cases of elective cesarean delivery in a 

tertiary maternal and child specialty hospital in Zhejiang Province from September 2018 to 

August 2022, which were randomly divided into two groups: in the conventional group, 

doulas performed at least 30 minutes for early continuous SSC within 10-30 minutes during 
and after cesarean delivery. In the EENC group, with immediate continuous SSC within 5-10 

minutes of neonatal delivery until surgery is completed and continued SSC after returning to 

the ward. Exclusive breastfeeding rate during hospitalization and maternal and infant health 

indicators were compared between the groups. 

Results: A total of 258 cases were analyzed. Compared with the control group, the EENC 

group had earlier first breastfeeding initiation (13.7 ± 3.6 vs 62.8 ± 6.5 minutes, P < 0.001), 

longer duration of first breastfeeding (42.6 ± 9.0 vs 17.9 ± 7.5 minutes, P < 0.001), earlier onset 
of lactogenesis II (73.7 ± 3.6 vs 82.5 ± 7.4 hours, P < 0.001), higher breastfeeding self-efficacy 

score (128.6 ± 8.9 vs 104.4 ± 8.5, P < 0.001), higher Exclusive breastfeeding rate during 

hospitalization (88% vs 81%, P = 0.018), higher maternal satisfaction scores (18.9 ± 1.1 vs 14.0 

± 2.7, P < 0.001). Meanwhile the EENC group showed lower incidence of neonatal 

hypothermia (0% vs 4.6%, P = 0.014), lower neonatal hypoglycemia (0% vs 5.4%, P = 0.007) 

and less cumulative blood loss within 24 hours postpartum (254.2 ± 43.6 vs 282.8 ± 63.8 ml, P 

< 0.001). 
Conclusion: The implementation of EENC up to 90 minutes by caesarean doula company 

nurses is feasible and beneficial to maternal and infant health. 

 

 

 

Lancet. 2024 May 13:S0140-6736(24)00064-3. 

 doi: 10.1016/S0140-6736(24)00064-3. Online ahead of print. 
Effectiveness of kangaroo mother care before clinical stabilisation versus standard care 

among neonates at five hospitals in Uganda (OMWaNA): a parallel-group, individually 

randomised controlled trial and economic evaluation 

Victor Tumukunde 1, Melissa M Medvedev 2, Cally J Tann 3, Ivan Mambule 4, Catherine 

Pitt 5, Charles Opondo 6, Ayoub Kakande 4, Ruth Canter 6, Yiga Haroon 4, Charity Kirabo-

Nagemi 4, Andrew Abaasa  4, Wilson Okot 4, Fredrick Katongole 4, Raymond Ssenyonga  4, Natalia 

Niombi 4, Carol Nanyunja  4, Diana Elbourne 6, Giulia Greco 7, Elizabeth Ekirapa-
Kiracho 8, Moffat Nyirenda  4, Elizabeth Allen 6, Peter Waiswa  9, Joy E Lawn 10; OMWaNA 

Collaborative Authorship Group 

Abstract 

Background: Preterm birth is the leading cause of death in children younger than 5 years 

worldwide. WHO recommends kangaroo mother care (KMC); however, its effects on mortality 

in sub-Saharan Africa and its relative costs remain unclear. We aimed to compare the 
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effectiveness, safety, costs, and cost-effectiveness of KMC initiated before clinical 

stabilisation versus standard care in neonates weighing up to 2000 g.  

Methods: We conducted a parallel-group, individually randomised controlled trial in five 

hospitals across Uganda. Singleton or twin neonates aged younger than 48 h weighing 700-

2000 g without life-threatening clinical instability were eligible for inclusion. We randomly 

assigned (1:1) neonates to either KMC initiated before stabilisation (intervention group) or 
standard care (control group) via a computer-generated random allocation sequence with 

permuted blocks of varying sizes, stratified by birthweight and recruitment site. Parents, 

caregivers, and health-care workers were unmasked to treatment allocation; however, the 

independent statistician who conducted the analyses was masked. After randomisation, 

neonates in the intervention group were placed prone and skin-to-skin on the caregiver's 

chest, secured with a KMC wrap. Neonates in the control group were cared for in an 

incubator or radiant heater, as per hospital practice; KMC was not initiated until stability 
criteria were met. The primary outcome was all-cause neonatal mortality at 7 days, analysed 

by intention to treat. The economic evaluation assessed incremental costs and cost-

effectiveness from a disaggregated societal perspective. This trial is registered with 

ClinicalTrials.gov, NCT02811432. 

Findings: Between Oct 9, 2019, and July 31, 2022, 2221 neonates were randomly assigned: 

1110 (50·0%) neonates to the intervention group and 1111 (50·0%) neonates to the control 

group. From randomisation to age 7 days, 81 (7·5%) of 1083 neonates in the intervention 
group and 83 (7·5%) of 1102 neonates in the control group died (adjusted relative risk [RR] 

0·97 [95% CI 0·74-1·28]; p=0·85). From randomisation to 28 days, 119 (11·3%) of 1051 

neonates in the intervention group and 134 (12·8%) of 1049 neonates in the control group 

died (RR 0·88 [0·71-1·09]; p=0·23). Even if policy makers place no value on averting neonatal 

deaths, the intervention would have 97% probability from the provider perspective and 84% 

probability from the societal perspective of being more cost-effective than standard care. 

Interpretation: KMC initiated before stabilisation did not reduce early neonatal mortality; 
however, it was cost-effective from the societal and provider perspectives compared with 

standard care. Additional investment in neonatal care is needed for increased impact, 

particularly in sub-Saharan Africa. 

 

 

 

Resuscitation. 2023 Aug;189:109840. 
 doi: 10.1016/j.resuscitation.2023.109840. Epub 2023 May 15. 

Immediate skin-to-skin contact versus care under radiant warmer at birth in moderate 

to late preterm neonates - A randomized controlled trial 

Kuldeep Singh 1, Deepak Chawla  2, Suksham Jain 1, Supreet Khurana  1, Navneet Takkar 3 

Abstract 

Objective: To compare the effect of immediate care at birth in skin-to-skin contact (SSC) or 

under a radiant warmer on cardiorespiratory stability at 60 minutes of age in moderate-to-
late preterm neonates. 

Methods: In this open-label, parallel-group, randomized controlled trial, neonates born at 

330/7 to 366/7 weeks of gestation by vaginal delivery and breathing or crying were randomized 

to receive care at birth in SSC (n = 50) or under a radiant warmer (n = 50). In the SSC group, 

immediate care at birth including drying and clearing of the airway was provided in SSC over 

the mother's abdomen. SSC was maintained for an observational period of 60 minutes after 
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birth. In the radiant warmer group, care at birth and post-birth observation was performed 

under an overhead radiant warmer. The primary outcome of the study was the stability of 

the cardio-respiratory system in late preterm infants (SCRIP) score at 60 minutes of age. 

Results: Baseline variables were similar in the two study groups. The SCRIP score at 60 

minutes of age was similar in the two study groups (median: 5.0, IQR: 5-6 vs. 5.0, 5-6). The 

mean axillary temperature at 60 minutes of age was significantly lower in the SSC group (°C; 
36.4 ± 0.4 vs. 36.6 ± 0.4, P = 0.004). 

Conclusion: It was feasible to provide immediate care at birth in moderate and late preterm 

neonates while being positioned in SSC with the mother. However, in comparison to care 

under a radiant warmer, this did not lead to better cardiorespiratory stability at 60 minutes 

of age. 

 

 
 

Acta Paediatr. 2023 Oct 31. 

 doi: 10.1111/apa.17021. Online ahead of print. 

90 versus 60 min of early skin-to-skin contact on exclusive breastfeeding rate in healthy 

infants' ≥35 weeks: A randomised controlled trial 

Shalini Raj Kumawat 1, Himanshu Vyas 1, Remiya Mohan 1, Rohit Sasidharan 2, Bharti 

Yadav 2, Neeraj Gupta  2 
Abstract 

Aim: To compare the effect of 90 versus 60 min of early skin-to-skin contact (SSC) among 

vaginally born healthy infants ≥35 weeks of gestation on their exclusive breastfeeding rates 

and breastfeeding behaviour. 

Methods: This parallel-group, open-label, randomised controlled trial enrolled healthy term 

and late preterm infants born vaginally. Infants in the intervention group received early SSC 

for 90 min compared to 60 min in the control group. The primary outcome was the 
proportion of infants on exclusive breastfeeding at 60 ± 12 h. 

Results: One hundred ninety-eight mother-infant dyads were randomised (99 in each group). 

The infants in the 90-min SSC group were more likely to be exclusively breastfed at 60 ± 12 h 

as compared to the 60-min SSC group (RR, 95% CI-1.44, [1.15-1.79], p < 0.01). The modified 

infant breastfeeding assessment tool score at 60 ± 12 h was significantly higher in the 90-min 

SSC group (median [IQR]-9, [8, 10] versus 8 [7, 10], p = 0.03]. The proportion of infants on 

exclusive breastfeeding at 6, 10, and 14 weeks of age was also significantly higher in the 90-
min SSC group (RR, 95% CI-1.39 [1.11-1.74], 1.36 [1.08-1.07], and 1.38 [1.08-1.75], 

respectively). 

Conclusion: Increasing the duration of early SSC showed a dose-response benefit on 

exclusive breastfeeding rates and breastfeeding behaviour. 

 

 

 
Am J Obstet Gynecol MFM. 2023 Aug;5(8):101033. 

 doi: 10.1016/j.ajogmf.2023.101033. Epub 2023 May 26. 

Association of duration of skin-to-skin contact after cesarean delivery in China: a 

superiority, multicentric randomized controlled trial 
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Xiaosong Zhang  1, Xueyin Wang  1, Juan Juan 1, Huixia Yang  2, Howard Lawrence Sobel 3, Zhao 

Li 4, Anuradha Narayan 5, Xiaona Huang  5, Xiaobo Tian 5, Lin Zhang  6, Yinli Cao 7, Ling Tan 8, Yan 

Gao 8, Yinping Qiu 9, Jun Liu 1 

Abstract 

Background: In China, the rates of early initiation and exclusive breastfeeding are low. The 

high cesarean delivery rates further contribute to low breastfeeding outcomes. Skin-to-skin 
contact, a key component of early essential newborn care, is known to be associated with 

improved breastfeeding initiation and exclusivity; however, the necessary duration has not 

been subjected to a randomized control trial. 

Objective: This study aimed to determine the association of the duration of skin-to-skin 

contact after cesarean delivery with breastfeeding outcomes and maternal and neonatal 

health outcomes in China. 

Study design: This was a multicentric randomized controlled trial that was conducted at 4 
hospitals in China. A total of 720 participants at ≥37 gestational weeks with a singleton 

pregnancy and who received an elective cesarean delivery with epidural anesthesia or spinal 

anesthesia or combined spinal-epidural anesthesia were randomly divided into 4 groups at a 

ratio of 1:1:1:1. The control group received routine care. Intervention group 1 (G1), 2 (G2), 

and 3 (G3) received 30, 60, and 90 minutes of skin-to-skin contact immediately after the 

cesarean delivery, respectively. 

Results: Between January 3 and October 14, 2021, 659 participants were recruited, including 
173 in the control group, 176 in G1, 146 in G2, and 164 in G3. Among G1, G2, and G3, the rate 

of early initiation of breastfeeding within 60 minutes of birth was 56%, 71%, and 72%, 

respectively, compared with 22% in the control group (P<.001). The exclusive breastfeeding 

rate at discharge was 69%, 62%, and 71%, respectively, compared with 57% in the control 

group (P=.003). Early essential newborn care practices were associated with a reduction in 

postpartum blood loss and neonatal intensive care unit or neonatal ward admission (P<.001; 

P=.022) . 
Conclusion: Our findings highlight that prolonged skin-to-skin contact after a cesarean 

delivery was associated with higher initiation and exclusive breastfeeding at discharge rates. 

It also found associations with reduced postpartum blood loss and neonatal intensive care 

unit or neonatal ward admission. 

 

 

 
Resuscitation. 2023 Aug 17;109934. 

 doi: 10.1016/j.resuscitation.2023.109934. Online ahead of print. 

Maintaining normothermia immediately after birth in preterm infants < 34 weeks' 

gestation: A Systematic review and meta-analysis 

V V Ramaswamy 1, J A Dawson 2, M F de Almeida  3, D Trevisanuto 4, F L Nakwa  5, Cof Kamlin 2, J 

Trang 6, M H Wyckoff 7, G M Weiner 8, H G Liley 9; International Liaison Committee on 

Resuscitation Neonatal Life Support Task Force 
Abstract 

Aim: To evaluate delivery room (DR) interventions to prevent hypothermia and improve 

outcomes in preterm newborn infants < 34 weeks' gestation. 

Methods: Medline, Embase, CINAHL and CENTRAL were searched till 22nd July 2022. 

Randomized controlled trials (RCTs), non-RCTs and quality improvement studies were 

https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhang+X&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wang+X&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Juan+J&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Yang+H&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sobel+HL&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Li+Z&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Li+Z&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Narayan+A&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Huang+X&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tian+X&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhang+L&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Cao+Y&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tan+L&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gao+Y&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gao+Y&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Qiu+Y&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Liu+J&cauthor_id=37244638
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=40#search-result-40-4-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/37597649/
https://pubmed.ncbi.nlm.nih.gov/37597649/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ramaswamy+VV&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dawson+JA&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=de+Almeida+MF&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Trevisanuto+D&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nakwa+FL&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kamlin+C&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Trang+J&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Trang+J&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wyckoff+MH&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Weiner+GM&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Liley+HG&cauthor_id=37597649
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=56#search-result-56-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=International+Liaison+Committee+on+Resuscitation+Neonatal+Life+Support+Task+Force%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=International+Liaison+Committee+on+Resuscitation+Neonatal+Life+Support+Task+Force%5BCorporate+Author%5D


Randomised trials in child health in developing countries 2023-24 

258 
 

considered. A random effects meta-analysis was performed, and the certainty of evidence 

was evaluated using GRADE guidelines. 

Results: DR temperature of ≥ 23°C compared to standard care improved temperature 

outcomes without an increased risk of hyperthermia (low certainty), whereas radiant warmer 

in servo mode compared to manual mode decreased mean body temperature (MBT) 

(moderate certainty). Use of a plastic bag or wrap (PBW) improved normothermia (low 
certainty), but with an increased risk of hyperthermia (moderate certainty). Plastic cap 

improved normothermia (moderate certainty) and when combined with PBW improved MBT 

(low certainty). Use of a cloth cap decreased moderate hypothermia (low certainty). Though 

thermal mattress (TM) improved MBT, it increased risk of hyperthermia (low certainty). 

Heated-humidified gases (HHG) for resuscitation decreased the risk of moderate 

hypothermia and severe intraventricular hemorrhage (very low to low certainty). None of the 

interventions was shown to improve survival, but sample sizes were insufficient.  
Conclusions: DR temperature of ≥ 23°C, radiant warmer in manual mode, use of a PBW and a 

head covering is suggested for preterm newborn infants < 34 weeks' gestation. HHG and TM 

could be considered in addition to PBW provided resources allow, in settings where 

hypothermia incidence is high. Careful monitoring to avoid hyperthermia is needed. 

 

 

 
Pediatr Res. 2024 Mar 5. 

 doi: 10.1038/s41390-024-03115-5. Online ahead of print. 

Temperature probe placement in very preterm infants during delivery room 

stabilization: an open-label randomized trial 

Pranav R Jani # 1 2, Rajesh Maheshwari  # 3 4, Hannah Skelton 3 5, Patricia Viola  3, Sheela 

Thomas 3, Lynette Ryder 6, Mihaela Culcer 3 4, Umesh Mishra  3 4, Swapnil Shah 3 4, Jane 

Baird 3, James Elhindi 4 7, Ann-Maree Padernia  3, Traci-Anne Goyen 3, Daphne D'Cruz 3, Melissa 
Luig 3, Dharmesh Shah 3 4 

Abstract 

Background: Variation in practice exists for temperature probe positioning during 

stabilization of very preterm infants (<32 weeks gestation). We explored the influence of 

temperature probe sites on thermoregulation. 

Methods: An open-label, stratified, balanced, parallel, randomized trial was conducted. 

Inborn infants were randomly assigned temperature probe to the axilla or to the upper back. 
The primary outcome was normothermia (local range: 36.8-37.3 °C and World Health 

Organization (WHO) range: 36.5-37.5 °C) at admission to the neonatal intensive care unit. 

Results: Between 1 November 2018 and 4 July 2022, 178 infants were randomly assigned to 

one of the two sites (n = 89 each), 175 included in the final analysis. Normothermia (local 

range) was achieved for 39/87 infants (44.8%) assigned to the upper back compared to 28/88 

infants (31.8%) assigned to the axilla [risk difference:13%; 95% CI -1.3-27.3]. Normothermia 

(WHO range) was achieved for 78/87 infants (89.7%) assigned to the upper back compared to 
70/88 infants (79.6%) assigned to the axilla [risk difference:10.1%; 95% CI -0.5-20.7]. No infant 

recorded temperatures >38 °C or developed skin injury. 

Conclusions: In very preterm infants, upper back site was equally effective as the axilla in 

maintaining normothermia, with no increase in adverse events. 
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Avoiding hypoglycaemia 

 

Neonatology. 2024 Jan 9:1-16. 

 doi: 10.1159/000535503. Online ahead of print. 
Early Feeding for the Prevention of Neonatal Hypoglycaemia: A Systematic Review and 

Meta-Analysis 

Lily F Roberts 1, Jane E Harding  2, Caroline A Crowther 2, Estelle Watson 2, Zeke Wang 2, Luling 

Lin 2 

Abstract 

Background: Poor feeding, among other factors, predisposes neonates to hypoglycaemia. 

Early feeding is widely recommended to prevent hypoglycaemia in those at risk, but the 
effectiveness of this is uncertain. This review aimed to summarise and analyse the evidence 

on the effectiveness of early feeding for prevention of neonatal hypoglycaemia.  

Methods: Four databases and three clinical trial registries were searched from inception to 

May 24, 2023. Published and unpublished randomised controlled trials (RCTs), quasi-RCTs, 

cluster randomised trials, non-randomised studies of interventions, and observational 

studies with comparison groups were considered for inclusion with no language or 

publication date restrictions. We included studies of neonates who were fed early (within 60 
min of birth or study defined) versus delayed. Study quality was assessed using the Cochrane 

Risk of Bias 1 tool or Effective Public Health Practice Project Quality Assessment tool. 

Certainty of evidence was assessed using the Grading of Recommendations Assessment, 

Development and Evaluation approach. RevMan 5.4.1 or R was used to synthesise results in 

random-effects meta-analyses. This review was registered prospectively with PROSPERO 

(CRD42022378904). 

Results: A total of 175,392 participants were included across 19 studies, of which two were 
RCTs, 14 cohort studies, two cross-sectional studies, and one a case-control study. Most 

studies (13/19) were conducted in low- or lower-middle-income countries. Early feeding may 

be associated with reduced neonatal hypoglycaemia (four cohort studies, 744 infants, odds 

ratio [OR] 0.19 (95% CI: 0.10-0.35), p &lt; 0.00001, I2 = 44%) and slightly reduced duration of 

initial hospital stay (one cohort study, 1,673 infants, mean difference: -0.20 days [95% CI: -

0.31 to -0.09], p = 0.0003), but the evidence is very uncertain. One RCT found early feeding 

had little or no effect on the risk of neonatal mortality, but three cohort studies found early 
feeding may be associated with reduced risk (136,468 infants, OR 0.51 [95% CI: 0.37-0.72]; 

low certainty evidence; p &lt;0.0001; I2 = 54%). 

Conclusion: We found that early feeding may reduce the incidence of neonatal 

hypoglycaemia, but the evidence is very uncertain. Given its many other benefits, early 

feeding should continue to be recommended. 

 

 
Indian J Pediatr. 2024 May 23. 

 doi: 10.1007/s12098-024-05138-6. Online ahead of print. 

Does the 3C (Counselling, Checking and Certification) Initiative Prevent Hypoglycemia 

Among At-Risk Stable Late Preterm and Term Neonates? - A Randomized Controlled 

Trial 

Abhinavya Egala  1, Sindhu Sivanandan 1, Adhisivam Bethou 2 
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Abstract 

Objective: To evaluate whether the 3C (Counselling, Checking, Certification) initiative helps 

in preventing hypoglycemia among at-risk neonates compared to standard care. 

Methods: This randomised controlled trial included 222 mother-newborn dyads with risk 

factors for neonatal hypoglycemia-Small for gestational age (SGA) babies, infants of diabetic 

mothers (IDM), large for gestational age (LGA) babies and late preterm infants (LPI). They 
were randomized to two groups. Group A received standard care while mothers in group B 

were administered 3C intervention. Early initiation of breastfeeding, incidence of neonatal 

hypoglycemia within 24 h, and exclusive breastfeeding rate at 6 mo were evaluated. 

Results: Early initiation of breastfeeding was higher in the 3C group compared to standard 

care group (94.6% vs. 55.9% p <0.001). The incidence of hypoglycemia within 24 h was lower 

in the intervention group compared to standard care (3.6% vs. 15.3%, p <0.05). However, 

there was no significant difference in exclusive breastfeeding rates at 6 mo between the two 
groups (61% and 66% in group A and B respectively). 

Conclusions: The 3C intervention decreases the incidence of hypoglycemia among at-risk 

neonates. Early initiation of breast-feeding is higher among mothers who receive the 3C 

intervention. 

 

 

 
 

Acta Paediatr. 2024 Feb;113(2):183-190. 

 doi: 10.1111/apa.17026. Epub 2023 Nov 5. 

Maternal ethnicity and gestational age at birth predict hypoglycaemia among neonates 

of mothers with gestational diabetes 

Oluwatoyin Ibukun Oladimeji  1, Jane Harding  1, Greg Gamble 1, Caroline Crowther 1, Luling Lin 1 

Abstract 
Aim: Hypoglycaemia is common in neonates born to mothers with gestational diabetes 

mellitus (GDM). We aimed to determine predictors of hypoglycaemia among neonates of 

women with GDM and association with short-term outcomes. 

Methods: We conducted a secondary cohort analysis of data from a multi-centre randomised 

trial (the TARGET trial) conducted across ten maternity hospitals in New Zealand between 

May 2015 and November 2017. Data were analysed using univariate analysis and 

multivariable forward stepwise logistic regression. 
Results: Among 1085 neonates, those born to Asian mothers had reduced odds of 

hypoglycaemia (OR [95% CI]: 0.54 [0.38, 0.75], p = 0.001), as did those born at higher 

gestational ages (0.76 [0.68, 0.85], p < 0.001). Neonates born to Pacific mothers had increased 

odds of hypoglycaemia (OR [95% CI]: 1.57 [1.04, 2.39], p = 0.034). Neonates who experienced 

hypoglycaemia were more likely to experience neonatal intensive care unit admission (8.3% 

vs. 2.1%; p ≤ 0.001), hyperbilirubinaemia (8.6% vs. 3.3%; p ≤ 0.001) and receive respiratory 

support (11.4% vs. 4.8%; p ≤ 0.001) and less likely to be breastfed at discharge (92.4% vs. 
96.2%; p = 0.009). 

Conclusion: Among neonates of women with GDM, maternal ethnicity and gestation at birth 

are independent predictors of hypoglycaemia, and hypoglycaemia is associated with short-

term comorbidities. Additional surveillance may be appropriate for neonates in these high-

risk groups. 
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* Although not from a low-medium income country, this study has widespread relevance to a 

common neonatal problem, and highlights some ethnic differences in the risk of 

hypoglycaemia. 

 

 

Cord management 
 

Eur J Pediatr. 2023 Jul 13. 

 doi: 10.1007/s00431-023-05105-x. Online ahead of print. 

Effects of umbilical cord milking versus delayed cord clamping on systemic blood flow 

in intrauterine growth-restricted neonates: A randomized controlled trial 

Chaitra Angadi  1, Poonam Singh 2, Yash Shrivastava  3, Mayank Priyadarshi  1, Suman 

Chaurasia  1, Jaya Chaturvedi  4, Sriparna Basu 1 
Abstract 

Recommendations for umbilical cord management in intrauterine growth-restricted (IUGR) 

neonates are lacking. The present randomized controlled trial compared hemodynamic 

effects of umbilical cord milking (UCM) with delayed cord clamping (DCC) in IUGR neonates > 

28 weeks of gestation, not requiring resuscitation. One hundred seventy IUGR neonates were 

randomly allocated to intact UCM (4 times squeezing of 20 cm intact cord; n = 85) or DCC 

(cord clamping after 60 s; n = 85) immediately after delivery. The primary outcome variable 
was superior vena cava (SVC) blood flow at 24 ± 2 h. Secondary outcomes assessed were 

anterior cerebral artery (ACA) and superior mesenteric artery (SMA) blood flow indices, right 

ventricular output (RVO), regional cerebral oxygen saturation (CrSO2) and venous hematocrit 

at 24 ± 2 h, peak total serum bilirubin (TSB), incidences of in-hospital complications, need 

and duration of respiratory support, and hospital stay. SVC flow was significantly higher in 

UCM compared to DCC (111.95 ± 33.54 and 99.49 ± 31.96 mL/kg/min, in UCM and DCC groups, 

respectively; p < 0.05). RVO and ACA/SMA blood flow indices were comparable whereas 
CrSO2 was significantly higher in UCM group. Incidences of polycythemia and jaundice 

requiring phototherapy were similar despite significantly higher venous hematocrit and peak 

TSB in UCM group. The need for non-invasive respiratory support was significantly higher in 

UCM group though the need and duration of mechanical ventilation and other outcomes 

were comparable. 

Conclusions: UCM significantly increases SVC flow, venous hematocrit, and CrSO2 compared 

to DCC in IUGR neonates without any difference in other hemodynamic parameters and 
incidences of polycythemia and jaundice requiring phototherapy; however, the need for non-

invasive respiratory support was higher with UCM. 

 

 

 

Eur J Pediatr. 2024 Jun;183(6):2791-2796. 

 doi: 10.1007/s00431-024-05550-2. Epub 2024 Apr 6. 
A randomised controlled trial comparing umbilical cord milking to delayed cord 

clamping at birth in preterm infants 28-36 weeks gestational age 

Nitin Narayan Rao 1, Kulkarni Poornima Prakash 2, Anita Nyamagoudar 3 

Abstract 

Delayed cord clamping (DCC) is an established practice in perinatology with multiple 

benefits. However, in instances where the implementation of DCC is not viable, it needs 
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alternatives, especially during caesarean deliveries. A non-inferiority randomized, non-

blinded, trial was conducted at a tertiary care referral unit in South India among the preterm 

newborns (28-36 weeks) randomized to DCC as opposed to intact-umbilical cord milking 

(UCM). The primary objective was to compare the mean haemoglobin values between the 

two groups, and the secondary outcome was to compare death and/or major IVH (> Grade II). 

Of the 132 eligible newborn infants, 99 were randomized to two study groups. Of the 59 and 
40 randomised to UCM and DCC, 54 and 36 received the allocated intervention respectively. 

Preterm infants who underwent UCM had significantly higher haemoglobin (19.97 ± 1.44) as 

compared to DCC group (18.62 ± 0.98) p-0.0001. The rates of mortality and/or major IVH were 

comparable between the two groups. 

Conclusion: UCM may be a feasible alternative to DCC especially in settings where the latter 

is not achievable, without increasing the risk of adverse effects to the preterm infants, this 

finding needing further confirmation with larger sample. 
 

 

 

 J Pediatr Surg. 2023 Sep;58(9):1843-1848. 

 doi: 10.1016/j.jpedsurg.2023.03.007. Epub 2023 Mar 15. 

Treatment of Umbilical Granuloma in Infants With Topical Application of Common Salt: 

A Scoping Review 
Arka Banerjee 1, Gayatri Munghate 2, Minnie Bodhanwala  1, Pradnya S Bendre 1 

Abstract 

Background: Common salt is a safe, effective and cheap home-made remedy for umbilical 

granuloma. The aim of this scoping review is to identify and summarize the available 

evidence and examine the research conducted on salt treatment for umbilical granuloma.  

Methods: A literature search was performed in the second week of September, 2022 using 

Google scholar, PubMed, MEDLINE and EMBASE databases using the keywords 'umbilical 
granuloma' and 'salt treatment' to identify all English articles pertaining to salt treatment for 

umbilical granuloma. Tables were made to summarize the methodological characteristics, 

results and the dosage regimens of salt used by different authors. The Cochrane 

Collaboration's tool was used for assessing risk of bias in RCTs. The indexing statuses of the 

journals publishing these studies were also noted. The overall efficacy with the use of 

common salt was calculated by adding the success rates mentioned in each study. 

Results: Twenty-four articles (2 systematic reviews, 6 Randomized Controlled Trials, 11 
prospective cohort studies, 1 case control study, 3 retrospective case series and 1 case 

report) were included. An overall 93.91% success rate (1033/1100) was seen with common 

salt application, without any reports of complications/recurrences. 

Conclusion: Topical application of common salt for umbilical granulomas is simple, effective 

and inexpensive. This scoping review provides a broader outlook at the existing level of 

evidence and may help in planning interventional comparative studies, so that 

recommendations can be formulated. It also highlights a lack of properly designed 
randomized controlled trials on this topic. 

 

 

 

Eur J Pediatr. 2024 Apr 6. 

 doi: 10.1007/s00431-024-05550-2. Online ahead of print. 
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A randomised controlled trial comparing umbilical cord milking to delayed cord 

clamping at birth in preterm infants 28-36 weeks gestational age 

Nitin Narayan Rao 1, Kulkarni Poornima Prakash 2, Anita Nyamagoudar 3 

Abstract 

Delayed cord clamping (DCC) is an established practice in perinatology with multiple 

benefits. However, in instances where the implementation of DCC is not viable, it needs 
alternatives, especially during caesarean deliveries. A non-inferiority randomized, non-

blinded, trial was conducted at a tertiary care referral unit in South India among the preterm 

newborns (28-36 weeks) randomized to DCC as opposed to intact-umbilical cord milking 

(UCM). The primary objective was to compare the mean haemoglobin values between the 

two groups, and the secondary outcome was to compare death and/or major IVH (> Grade II). 

Of the 132 eligible newborn infants, 99 were randomized to two study groups. Of the 59 and 

40 randomised to UCM and DCC, 54 and 36 received the allocated intervention respectively. 
Preterm infants who underwent UCM had significantly higher haemoglobin (19.97 ± 1.44) as 

compared to DCC group (18.62 ± 0.98) p-0.0001. The rates of mortality and/or major IVH were 

comparable between the two groups. 

Conclusion: UCM may be a feasible alternative to DCC especially in settings where the latter 

is not achievable, without increasing the risk of adverse effects to the preterm infants, this 

finding needing further confirmation with larger sample. 

 
 

 

 Lancet. 2023 Nov 14:S0140-6736(23)02468-6. 

 doi: 10.1016/S0140-6736(23)02468-6. Online ahead of print. 

Deferred cord clamping, cord milking, and immediate cord clamping at preterm birth: a 

systematic review and individual participant data meta-analysis 

Anna Lene Seidler 1, Mason Aberoumand 2, Kylie E Hunter 2, Angie Barba  2, Sol 
Libesman 2, Jonathan G Williams 2, Nipun Shrestha  2, Jannik Aagerup 2, James X 

Sotiropoulos 2, Alan A Montgomery 3, Gillian M L Gyte 4, Lelia Duley 3, Lisa M Askie 2; iCOMP 

Collaborators 

Abstract 

Background: Umbilical cord clamping strategies at preterm birth have the potential to affect 

important health outcomes. The aim of this study was to compare the effectiveness of 

deferred cord clamping, umbilical cord milking, and immediate cord clamping in reducing 
neonatal mortality and morbidity at preterm birth. 

Methods: We conducted a systematic review and individual participant data meta-analysis. 

We searched medical databases and trial registries (from database inception until Feb 24, 

2022; updated June 6, 2023) for randomised controlled trials comparing deferred (also 

known as delayed) cord clamping, cord milking, and immediate cord clamping for preterm 

births (<37 weeks' gestation). Quasi-randomised or cluster-randomised trials were excluded. 

Authors of eligible studies were invited to join the iCOMP collaboration and share individual 
participant data. All data were checked, harmonised, re-coded, and assessed for risk of bias 

following prespecified criteria. The primary outcome was death before hospital discharge. 

We performed intention-to-treat one-stage individual participant data meta-analyses 

accounting for heterogeneity to examine treatment effects overall and in prespecified 

subgroup analyses. Certainty of evidence was assessed with Grading of Recommendations 
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Assessment, Development, and Evaluation. This study is registered with PROSPERO, 

CRD42019136640. 

Findings: We identified 2369 records, of which 48 randomised trials provided individual 

participant data and were eligible for our primary analysis. We included individual 

participant data on 6367 infants (3303 [55%] male, 2667 [45%] female, two intersex, and 395 

missing data). Deferred cord clamping, compared with immediate cord clamping, reduced 
death before discharge (odds ratio [OR] 0·68 [95% CI 0·51-0·91], high-certainty evidence, 20 

studies, n=3260, 232 deaths). For umbilical cord milking compared with immediate cord 

clamping, no clear evidence was found of a difference in death before discharge (OR 0·73 

[0·44-1·20], low certainty, 18 studies, n=1561, 74 deaths). Similarly, for umbilical cord milking 

compared with deferred cord clamping, no clear evidence was found of a difference in death 

before discharge (0·95 [0·59-1·53], low certainty, 12 studies, n=1303, 93 deaths). We found no 

evidence of subgroup differences for the primary outcome, including by gestational age, type 
of delivery, multiple birth, study year, and perinatal mortality. 

Interpretation: This study provides high-certainty evidence that deferred cord clamping, 

compared with immediate cord clamping, reduces death before discharge in preterm 

infants. This effect appears to be consistent across several participant-level and trial-level 

subgroups. These results will inform international treatment recommendations. 

 

 
 

J Neonatal Perinatal Med. 2023 Nov 22. 

 doi: 10.3233/NPM-230069. Online ahead of print. 

Delayed cord clamping versus cord milking in vigorous neonates ≥35 weeks gestation 

born via cesarean: A Randomized clinical trial 

Mithuna Murali 1, Giridhar Sethuraman 2, Jaishree Vasudevan 1, L Umadevi 1, Usha Devi 3 

Abstract 
Background: Delayed cord clamping (DCC) is the recommended strategy in neonates not 

requiring resuscitation, but umbilical cord milking (UCM) can also be used in term babies. 

DCC has been found to offer advantages more than just placental transfusion.  

Objective: To compare the neonatal outcomes of DCC and UCM at birth in vigorous neonates 

≥35 weeks born via cesarean section. 

Methods: We included all vigorous neonates born ≥35 weeks of gestation through the 

cesarean section in this open-label randomized controlled trial. They were randomized into 
Group-A (DCC-cord was clamped 60 s after birth) or Group B(UCM). For neonates in Group B, 

the intact cord was milked at 25 cm from the stump 3 times towards the neonate and then 

clamped. The primary outcome was hematocrit at 72 h of life. Secondary outcomes were 

serum ferritin between 6 and 10 weeks of life, serum bilirubin at 72 h of life, need and 

duration of phototherapy, respiratory distress, hypoglycemia, hypotension, and sepsis.  

Results: Baseline characteristics were similar in both the groups. The mean hematocrit at 72 

h was more in the DCC group compared to the UCM group [(55.60±4.50) vs (53.89±4.44), MD 
(95% CI) = 1.71 (0.26, 3.16); p = 0.021]. There was no significant difference in median serum 

ferritin between the groups [102.88(84.67-173.24) vs 137.93(85.15-230.40); p = 0.173]. There 

was no significant difference in clinical outcomes. 

Conclusion: In neonates born via cesarean section, DCC resulted in improved hematocrit 

levels by 72 hours compared to UCM. DCC results in better placental transfusion.  
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Analgesia in newborn care 
 

Indian J Pediatr. 2023 Nov 22. 

 doi: 10.1007/s12098-023-04900-6. Online ahead of print. 

Comparison of Sucrose vs. Swaddling in Pain Management during Birth Dose of 

Hepatitis B Vaccine: A Randomized Control Trial 

Somashekhar M Nimbalkar 1, Fenil A Thakkar 2, Jigar P Thacker 2, Ajay G Phatak 3, Mayur K 
Shinde 3 

Abstract 

Objectives: To evaluate the efficacy of pain management of 1 ml of 24% sucrose given orally 

compared to routine care given one minute before vaccination for reduction of pain.  

Methods: This double-blind randomized controlled trial included term neonates visiting 

Pediatric OPD for immunization. Neonates were randomly assigned into two groups (Group 

A- Sucrose, Group B- Swaddling). Commercially available sucrose solution (StayHappi 
solution 24%) was given in a dose of 1 ml to the neonates. Video recording of the neonate's 

facial expression was done during the procedure. Duration of cry, latency of onset of cry as 

well Modified Neonatal Facial Coding Score (MFCS) were the outcome variables.  

Results: The mean (SD) of birth weight and gestational age was 2729 (321.6) g and 38.24 

(0.84) d, respectively. Analysis showed significant difference in total MFCS across the groups 

(P <0.001). Total MFCS was significantly lower in sucrose group [4.88 (1.07) vs. 7.17 (0.95)]. 
The duration of cry (in seconds) was also found to be significantly lower in sucrose group.  

 

Neonatal sepsis 
 

Acta Paediatr. 2023 Sep 13. 

 doi: 10.1111/apa.16972. Online ahead of print. 

Short course of intravenous antibiotics in the treatment of uncomplicated proven 

neonatal bacterial sepsis: A systematic review 
Alanoud Aljarbou 1 2, Carlos Cuello 1 3, Ana Teresa Figueiredo Stochero Leslie 1 

Abstract 

Aim: To evaluate the efficacy and harms of a short (7-10 days) compared with a standard (10-

14 days) duration of antibiotics in culture-proven neonatal sepsis for reducing all-cause 

mortality, treatment failure and duration of hospitalisation. 

Methods: Medline, EMBASE and Cochrane CENTRAL were searched for randomised trials.  
Results: We included five studies, all conducted in India (447 infants with a gestational age 

greater than 32 weeks). Except for one study, all studies were at high risk of bias. All-cause 

mortality was reported in three studies with only one death reported in the standard 

duration regimen arm (243 patients, very low certainty). A meta-analysis showed no evidence 

of the effect on treatment failure (RR of 1.47 [95% CI 0.48-4.50], 440 patients, five studies, 

very low certainty) of short-term antibiotics. Short-term antibiotic regimen shortened the 

duration of hospitalisation by 4 days (mean difference of -4.04 days [95% CI -5.47 to -2.61]; 4 
studies; 371 patients; very low certainty). 

Conclusion: Among studies focused on infants born with a gestational age greater than 32 

weeks, short-term administration of antibiotics may shorten the duration of hospitalisation, 
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but the evidence is very uncertain. The evidence on other predefined outcomes is very 

uncertain to draw definite conclusions. 

 

 

J Trop Pediatr. 2024 Feb 7;70(2):fmae002. 

 doi: 10.1093/tropej/fmae002. 
Efficacy and safety of short- vs. standard-course antibiotics for culture-negative 

neonatal sepsis: a systematic review and meta-analysis 

Risha Devi 1, Mayank Priyadarshi  1, Poonam Singh 1, Suman Chaurasia  1, Sriparna Basu 1 

Abstract 

Objectives: To conduct a systematic review and meta-analysis of evidence from randomized 

controlled trials (RCTs) comparing a short course of antibiotics (2-4 days), to a standard 

course (5-7 days), for the treatment of culture-negative neonatal sepsis. 
Methods: Relevant databases were searched for RCTs comparing short- vs. standard-course 

of antibiotics for culture-negative sepsis. The primary outcomes were mortality and 

treatment failure, defined as the reappearance of clinical signs suggestive of sepsis within 7 

days of stoppage of antibiotics. Secondary outcomes included neurological impairment, 

duration of hospital stay, need for oxygen, respiratory support and double-volume exchange 

transfusion (DVET). 

Results: Seven RCTs were included in the review with 729 neonates >30 weeks gestational 
age at birth. No mortality occurred in either of the groups (2 studies; 276 neonates). 

Treatment failure rates were similar in the short- and standard-course antibiotic groups [7 

studies; 729 neonates; risk ratio (RR) = 1.01; 95% confidence interval (CI), 0.55 to 1.86; very 

low certainty]. The short course of antibiotics resulted in a shorter hospital stay [3 studies; 

293 neonates; mean difference (MD), -2.46 days; 95% CI, -3.16 to -1.75]. There was no 

difference in the need for oxygen supplementation (2 studies; 258 neonates; RR, 1.40; 95% CI, 

0.40 to 4.91), any respiratory support (2 studies; 258 neonates; RR, 1.04; 95% CI, 0.92 to 1.17) 
or DVET (2 studies; 258 neonates; RR, 1.29; 95% CI, 0.56 to 2.95). 

Conclusion: Very-low certainty evidence suggests that a short antibiotic course, compared 

to a standard course, does not affect treatment failure rates in culture-negative neonatal 

sepsis. There is a need for well-designed RCTs powered enough to assess critical outcomes 

such as mortality and neurological sequelae to generate stronger evidence and inform 

guidelines. 

 
 

 

BMJ Glob Health. 2024 Feb 29;9(2):e013691. 

 doi: 10.1136/bmjgh-2023-013691. 

Impact of topical applications of sunflower seed oil on neonatal mortality and 

morbidity in southern Nepal: a community-based, cluster-randomised trial 

Joanne Katz 1, Subarna K Khatry 2, Laxman Shrestha  3, Aimee Summers 4, Marty O 
Visscher 5, Jeevan B Sherchand 6, James M Tielsch 7, Seema Subedi 4, Steven C LeClerq 4 2, Luke 

C Mullany 4 

Abstract 

Introduction: Hospital-based studies have demonstrated topical applications of sunflower 

seed oil (SSO) to skin of preterm infants can reduce nosocomial infections and improve 

survival. In South Asia, replacing traditional mustard with SSO might have similar benefits.  
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Methods: 340 communities in Sarlahi, Nepal were randomised to use mustard oil (MO) or 

SSO for community practice of daily newborn massage. Women were provided oil in late 

pregnancy and the first month post partum, and visited daily through the first week of life to 

encourage massage practice. A separate data collection team visited on days 1, 3, 7, 10, 14, 

21 and 28 to record vital status and assess serious bacterial infection. 

Results: Between November 2010 and January 2017, we enrolled 39 479 pregnancies. 32 114 
live births were analysed. Neonatal mortality rates (NMRs) were 31.8/1000 (520 deaths, 16 

327 births) and 30.5/1000 (478 deaths, 15 676 births) in control and intervention, respectively 

(relative risk (RR)=0.95, 95% CI: 0.84, 1.08). Among preterm births, NMR was 90.4/1000 (229 

deaths, 2533 births) and 79.2/1000 (188 deaths, 2373 births) in control and intervention, 

respectively (RR=0.88; 95% CI: 0.74, 1.05). Among preterm births <34 weeks, the RR was 0.83 

(95% CI: 0.67, 1.02). No statistically significant differences were observed in incidence of 

serious bacterial infection. 
Conclusions: We did not find any neonatal mortality or morbidity benefit of using SSO 

instead of MO as emollient therapy in the early neonatal period. Further studies examining 

whether very preterm babies may benefit are warranted. 

 

 

 

 

Low birth weight and prematurity 
(also see Ophthalmology – Retinopathy of Prematurity)  
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A mixed-methods study to investigate feasibility and acceptability of an early warning 
score for preterm infants in neonatal units in Kenya: results of the NEWS-K study : 

Neonatal early warning scores in Kenya 

Eleanor J Mitchell 1, Jalemba Aluvaala  2, Lucy Bradshaw 3, Jane P Daniels 3, Caren 

Emadau 4, Bernadine Muthumbi 5, Helen Nabwera  6, Ednah Ojee 2, Jacqueline Opira  7, Phoebe 

Pallotti 8, Zahida Qureshi 9, Mark Sigei 9, Yuanfei Su 3, Richard Swinden 3, Fredrick 

Were 2, Shalini Ojha  10 

Abstract 
Preterm birth (< 37 weeks gestation) complications are the leading cause of neonatal 

mortality. Early-warning scores (EWS) are charts where vital signs (e.g., temperature, heart 

rate, respiratory rate) are recorded, triggering action. To evaluate whether a neonatal EWS 

improves clinical outcomes in low-middle income countries, a randomised trial is needed. 

Determining whether the use of a neonatal EWS is feasible and acceptable in newborn units, 

is a prerequisite to conducting a trial. We implemented a neonatal EWS in three newborn 

units in Kenya. Staff were asked to record infants' vital signs on the EWS during the study, 
triggering additional interventions as per existing local guidelines. No other aspects of care 

were altered. Feasibility criteria were pre-specified. We also interviewed health professionals 

(n = 28) and parents/family members (n = 42) to hear their opinions of the EWS. Data were 

collected on 465 preterm and/or low birthweight (< 2.5 kg) infants. In addition to qualitative 

https://pubmed.ncbi.nlm.nih.gov/38734617/
https://pubmed.ncbi.nlm.nih.gov/38734617/
https://pubmed.ncbi.nlm.nih.gov/38734617/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mitchell+EJ&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Aluvaala+J&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bradshaw+L&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Daniels+JP&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Emadau+C&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Emadau+C&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Muthumbi+B&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nabwera+H&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ojee+E&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Opira+J&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Pallotti+P&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Pallotti+P&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Qureshi+Z&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sigei+M&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Su+Y&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Swinden+R&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Were+F&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Were+F&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ojha+S&cauthor_id=38734617
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=366#search-result-366-1-full-view-affiliation-10


Randomised trials in child health in developing countries 2023-24 

268 
 

study participants, 45 health professionals in participating hospitals also completed an 

online survey to share their views on the EWS. 94% of infants had the EWS completed at least 

once during their newborn unit admission. EWS completion was highest on the day of 

admission (93%). Completion rates were similar across shifts. 15% of vital signs triggered 

escalation to a more senior member of staff. Health professionals reported liking the EWS, 

though recognised the biggest barrier to implementation was poor staffing. Newborn unit 
infant to staff ratios varied between 10 and 53 staff per 1 infant, depending upon time of shift 

and staff type. A randomised trial of neonatal EWS in Kenya is possible and acceptable, 

though adaptations are required to the form before implementation. 
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 Epub 2024 Mar 5. 
Nurse-Guided Maternal Interventional Package for Neonatal Stress - A Randomized 

Controlled Trial 

- Sanjoli 1, Anupama Choudhary 1, Kanya Mukhopadhyay 2, Seema Chopra  3 

Abstract 

Objective: To assess the role of nurse-guided maternal interventional package for reducing 

stress behaviour among preterm neonates admitted in neonatal intensive care unit (NICU). 

Methods: A randomized controlled trial was conducted among 100 mothers and their 
newborns delivered preterm and admitted consecutively in the NICU over 4 months. Mothers 

in the intervention group (n = 50) received education and demonstration regarding the use of 

maternal touch, facilitated tucking, kangaroo mother care (KMC), non-nutritive sucking 

(NNS), nesting and maternal voice alongwith a handout in local language for five consecutive 

days, while those in the control group (n = 50) received routine care including KMC and NNS 

for five consecutive days. Neonates were assessed before and five days after enrolment or 

intervention by using modified Infant Positioning Assessment Tool (IPAT), Neonatal Stress 
Scale and Preterm Neonate's Behaviour Assessment Scale. 

Results: The mean (SD) score of positioning was significantly higher in the intervention 

group as compared to control group [9.62 (1.17) vs 6.58 (1.72), P < 0.001]. The median (IQR) 

score of stress was significantly lower in the intervention group compared to the control 

group [7 (7,10) vs 11(8,12.75), P = 0.004]. The mean (SD) scores for the autonomic and visceral 

subsystem behavioral response were significantly higher in the intervention group [5.28 (1.4) 

vs 3.25 (1.0), P < 0.001]. Mean (SD) attention interaction subsystem behavioral response score 
in the intervention group was significantly higher compared to the control group [2.96 (1.2) 

vs 1.85 (0.9), P = 0.001]. 

Conclusion: Mothers can be guided by nurses on neonatal stress behaviour and how to 

handle neonates in NICU, which significantly improves positioning and behavioral scores and 

reduces stress scores. 

 

 
Indian J Pediatr. 2024 Feb 28. 

 doi: 10.1007/s12098-024-05066-5. Online ahead of print. 

Does Early Fortification of Human Milk Decrease Time to Regain Birth Weight as 

Compared to Late Fortification Among Preterm Infants? - A Randomized Controlled Trial 

Gaurav Gupta  1, A Murugesan 1, S Thanigainathan 1, B Adhisivam 2 

Abstract 
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Objectives: To compare the duration required to regain birth weight following early 

fortification of human milk vs. late fortification among preterm infants. 

Methods: This randomized controlled trial included hemodynamically stable 120 preterm 

infants (≤32 wk of gestation). The intervention and comparator groups received standard 

fortification with human milk fortifier when enteral feeds reached 30 ml/kg/d (early 

fortification) and 80 ml/kg/d (late fortification) respectively. Neonates in both the groups 
received feed increments as per standard NICU protocol. Anthropometric measurements 

(weight, length, and head circumference) at birth and during postnatal follow-up were done 

following standard precautions and plotted on the sex-specific Fenton growth charts. 

Primary outcome was the mean duration required to regain birth weight. Secondary 

outcomes included weight gain velocity, linear growth, increase in head circumference and 

occurrence of sepsis, feed intolerance and necrotizing enterocolitis.  

Results: Preterm neonates who received early fortification regained birth weight earlier 
compared to those in the late fortification group (10.13 ± 2.90 vs. 11.26 ± 3.06, p <0.05). The 

weight gain velocity, linear growth and increase in head circumference were better in the 

early fortification group. There was no increased risk of culture proven sepsis, feed 

intolerance and necrotizing enterocolitis in the early fortification group compared to late 

fortification. 

Conclusions: Standard fortification with human milk fortifier when enteral feeds reach 30 

ml/kg/d helps preterm neonates regain birth weight earlier. Early fortification is well 
tolerated and safe for the population studied. 

 

 

 

Indian J Pediatr. 2024 Jan 11. 

 doi: 10.1007/s12098-023-04989-9. Online ahead of print. 

Comparative Growth Outcomes in Very Low Birth Weight Infants: Evaluating Different 
Feeding Strategies 

Mounika Pedaveeti  1, Faiza Iqbal 1, Jayashree Purkayastha  1, Shruthi K Bharadwaj  2, Anand 

Kumar Patil 2, Leslie Edward S Lewis 3 

Abstract 

Objectives: To assess the growth pattern of preterm, very low birth weight (VLBW) 

appropriate for gestational age (AGA) infants on three different feeding regimens.  

Methods: This prospective open label three-arm parallel randomized controlled trial was 
conducted at neonatal intensive care unit, Kasturba Hospital, Manipal. One hundred twenty 

VLBW (weight between 1000-1500 g and gestational age 28-32 wk) preterm AGA infants 

admitted from April 2021 through September 2022 were included. Three feeding regimens 

were compared: Expressed breast milk (EBM); EBM supplemented with Human milk fortifier 

(HMF); EBM supplemented with Preterm formula feed (PTF). Primary outcome measure was 

assessing the growth parameters such as weight, length, head circumference on three 

different feeding regimens at birth 2, 3, 4, 5 and 6 wk/discharge. Secondary outcomes 
included incidence of co-morbidities and cost-effectiveness. 

Results: Of 112 infants analyzed, Group 2 supplemented with HMF showed superior growth 

outcomes by 6th wk/discharge of intervention, with mean weight of 2053±251 g, mean length 

of 44.6±1.9 cm, and mean head circumference of 32.9±1.4 cm. However, infants in Group 3, 

supplemented with PTF, registered mean weight of 1968±203 g, mean length of 43.6±2.0 cm, 

and mean head circumference of 32.0±1.6 cm. Infants exclusively on EBM presented with 
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mean weight of 1873±256 g, mean length of 43.0±2.0 cm and mean head circumference of 

31.4±1.6 cm. 

Conclusions: Addition of 1 g of HMF to 25 ml of EBM in neonates weighing 1000-1500 g 

showed better weight gain and head circumference at 6 wk/discharge, which was 

statistically significant. However, no significant differences in these parameters were 

observed at postnatal or 2, 3, 4, and 5 wk. 
 

 

Front Nutr. 2024 Feb 26:11:1348225. 
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Growth patterns of preterm and small for gestational age children during the first 10 

years of life 

Phuong Thi Nguyen 1, Phuong Hong Nguyen 1 2, Lan Mai Tran 3, Long Quynh Khuong  4, Son Van 
Nguyen 1, Melissa F Young  3, Usha Ramakrishnan 3 

Abstract 

Background: Preterm and small for gestational age (SGA) remain significant public health 

concerns worldwide. Yet limited evidence exists on their growth patterns during childhood 

from low-or middle-income countries. 

Objectives: We investigated the postnatal growth patterns of preterm and SGA compared to 

term appropriate for gestational age (AGA) children from birth to 10-11y, and examined the 
impact of birth status on child nutritional status during the school age years.  

Methods: Children born to women who participated in a double-blinded randomized 

controlled trial of preconception micronutrient supplementation in Vietnam were classified 

into three groups: preterm AGA (n = 130), full-term SGA (n = 165) and full-term AGA (n = 1,072). 

Anthropometric data (weight and height) were collected prospectively at birth, 3, 6, 12, 18, 24 

months and at 6-7 and 10-11y. We used ANOVA and multiple regression models to examine 

the differences in growth patterns from birth to 10-11y as well as child undernutrition and 
overnutrition by birth status. 

Results: Children who were born preterm exhibited rapid postnatal growth, but still had 

lower HAZ at 1y and 2y and showed catch up to the AGA group at 6y. Compared to those born 

AGA, SGA infants had higher risk of thinness (BMIZ < -2) at 2y and 6y (adjusted Odds Ratio, 

AOR [95% CI] 2.5 [1.0, 6.1] and 2.6 [1.4, 4.6], respectively); this risk reduced at 10-11y (1.6 [0.9, 

2.8]). The risk of stunting (HAZ < -2) was also 2.4 [1.5, 3.8] and 2.3 times [1.2, 4.1] higher in 

SGA than AGA group at ages 2y and 6-7y, respectively, with no differences at 10y. Although 
preterm children had higher rates of thinness and stunting at 2y compared to AGA children, 

these differences were not statistically significant. No associations were found between 

preterm or SGA and overweight /obesity at age 10-11y. 

Conclusion: Children who were born term-SGA continued to demonstrate deficits in weight 

and height during childhood whereas those born preterm showed catch-up growth by age 6-

7y. Additional efforts to reduce the burden of these conditions are needed, particularly 

during school-age and early adolescents when children are exposed to challenging 
environments and have higher demands for nutrition. 

 

 

 

BMJ Open 2023 Aug 31;13(8):e064678. 

 doi: 10.1136/bmjopen-2022-064678. 

https://pubmed.ncbi.nlm.nih.gov/38468696/
https://pubmed.ncbi.nlm.nih.gov/38468696/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nguyen+PT&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nguyen+PH&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tran+LM&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Khuong+LQ&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nguyen+SV&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nguyen+SV&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Young+MF&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ramakrishnan+U&cauthor_id=38468696
https://pubmed.ncbi.nlm.nih.gov/?term=longqueryb4d6f5dfe4c58b2dd59b&page=274&sort=pubdate&sort_order=asc&format=abstract#search-result-274-7-full-view-affiliation-3


Randomised trials in child health in developing countries 2023-24 

271 
 

Growth and neurodevelopmental outcomes of preterm and low birth weight infants in 

rural Kenya: a cross-sectional study 

Susanne P Martin-Herz # 1, Phelgona Otieno # 2, Grace M Laanoi 3 4, Vincent Moshi 2, Geofrey 

Olieng'o Okoth 2, Nicole Santos 5, Dilys Walker 5 6 

Abstract 

Objective: Data on long-term outcomes of preterm (PT) and low birth weight (LBW) infants 
in countries with high rates of neonatal mortality and childhood stunting are limited, 

especially from community settings. The current study sought to explore growth and 

neurodevelopmental outcomes of PT/LBW infants from a rural community-based setting of 

Kenya up to 18 months adjusted age. 

Design: Cross-sectional study. 

Setting: Migori County, Kenya. 

Participants: Three hundred and eighty-two PT/LBW infants (50.2% of those identified as 
eligible) from a cluster randomised control trial evaluating a package of facility-based 

intrapartum quality of care interventions for newborn survival consented for follow-up. 

Outcome measures: Caregiver interviews and infant health, growth and 

neurodevelopmental assessments were completed at 6, 12 or 18 months±2 weeks. Data 

included sociodemographic information, medical history, growth measurements and 

neurodevelopmental assessment using the Ten Questions Questionnaire, Malawi 

Developmental Assessment Tool and Hammersmith Infant Neurological Examination. 
Analyses were descriptive and univariate regression models. No alterations were made to 

planned data collection. 

Results: The final sample included 362 PT/LBW infants, of which 56.6% were moderate to 

late PT infants and 64.4% were LBW. Fewer than 2% of parents identified their child as 

currently malnourished, but direct measurement revealed higher proportions of stunting 

and underweight than in national demographic and health survey reports. Overall, 22.7% of 

caregivers expressed concern about their child's neurodevelopmental status. 
Neurodevelopmental delays were identified in 8.6% of infants based on one or more 

standardised tools, and 1.9% showed neurological findings indicative of cerebral palsy.  

Conclusions: Malnutrition and neurodevelopmental delays are common among PT/LBW 

infants in this setting. Close monitoring and access to early intervention programmes are 

needed to help these vulnerable infants thrive. 
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Fetal growth and birth weight are independently reduced by malaria infection and 

curable sexually transmitted and reproductive tract infections in Kenya, Tanzania, and 

Malawi: A pregnancy cohort study 
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Objectives: Malaria and sexually transmitted and reproductive tract infections (STIs/RTIs) 

are highly prevalent in sub-Saharan Africa and associated with poor pregnancy outcomes. 

We investigated the individual and combined effects of malaria and curable STIs/RTIs on 

fetal growth in Kenya, Tanzania, and Malawi. 

Methods: This study was nested within a randomized trial comparing monthly intermittent 

preventive treatment for malaria in pregnancy with sulfadoxine-pyrimethamine vs 
dihydroartemisinin-piperaquine, alone or combined with azithromycin. Fetal weight gain 

was assessed by serial prenatal ultrasound. Malaria was assessed monthly, and Treponema 

pallidum, Neisseria gonorrhoeae, Trichomonas vaginalis, Chlamydia trachomatis, and 

bacterial vaginosis at enrollment and in the third trimester. The effect of malaria and 

STIs/RTIs on fetal weight/birthweight Z-scores was evaluated using mixed-effects linear 

regression. 

Results: In total, 1435 pregnant women had fetal/birth weight assessed 3950 times. 
Compared to women without malaria or STIs/RTIs (n = 399), malaria-only (n = 267), STIs/RTIs 

only (n = 410) or both (n = 353) were associated with reduced fetal growth (adjusted mean 

difference in fetal/birth weight Z-score [95% confidence interval]: malaria = -0.18 [-0.31,-

0.04], P = 0.01; STIs/RTIs = -0.14 [-0.26,-0.03], P = 0.01; both = -0.20 [-0.33,-0.07], P = 0.003). 

Paucigravidae experienced the greatest impact. 

Conclusion: Malaria and STIs/RTIs are associated with poor fetal growth especially among 

paucigravidae women with dual infections. Integrated antenatal interventions are needed to 
reduce the burden of both malaria and STIs/RTIs. 
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Rates of bronchopulmonary dysplasia in very low birth weight neonates: a systematic 

review and meta-analysis 
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Abstract 

Importance: Large-scale estimates of bronchopulmonary dysplasia (BPD) are warranted for 

adequate prevention and treatment. However, systematic approaches to ascertain rates of 
BPD are lacking. 

Objective: To conduct a systematic review and meta-analysis to assess the prevalence of 

BPD in very low birth weight (≤ 1,500 g) or very low gestational age (< 32 weeks) neonates.  

Data sources: A search of MEDLINE from January 1990 until September 2019 using search 

terms related to BPD and prevalence was performed. 

Study selection: Randomized controlled trials and observational studies evaluating rates of 

BPD in very low birth weight or very low gestational age infants were eligible. Included 
studies defined BPD as positive pressure ventilation or oxygen requirement at 28 days 

(BPD28) or at 36 weeks postmenstrual age (BPD36). 

Data extraction and synthesis: Two reviewers independently conducted all stages of the 

review. Random-effects meta-analysis was used to calculate the pooled prevalence. 

Subgroup analyses included gestational age group, birth weight group, setting, study period, 
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continent, and gross domestic product. Sensitivity analyses were performed to reduce study 

heterogeneity. 

Main outcomes and measures: Prevalence of BPD defined as BPD28, BPD36, and by 

subgroups. 

Results: A total of 105 articles or databases and 780,936 patients were included in this 

review. The pooled prevalence was 35% (95% CI, 28-42%) for BPD28 (n = 26 datasets, 132,247 
neonates), and 21% (95% CI, 19-24%) for BPD36 (n = 70 studies, 672,769 neonates). In 

subgroup meta-analyses, birth weight category, gestational age category, and continent 

were strong drivers of the pooled prevalence of BPD. 

Conclusions and relevance: This study provides a global estimation of BPD prevalence in 

very low birth weight/low gestation neonates. 

 

 
 

 

 

PLoS One. 2024 May 14;19(5):e0302969. 

 doi: 10.1371/journal.pone.0302969. eCollection 2024. 

Effect of topical emollient oil application on weight of preterm newborns: A systematic 

review and meta-analysis 
Fekadeselassie Belege Getaneh 1, Anissa Mohammed 1, Alemu Gedefie Belete 1, Amare 

Muche 1, Aznamariyam Ayres 1, Yibeltal Asmamaw 1, Zemen Mengesha  1, Asrat 

Dimtse 2, Natnael Moges Misganaw  3, Dires Birhanu Mihretie 4, Zebenay Workneh 

Bitew 5, Meaza Mengstu 1, Asressie Molla  1 

Abstract 

Background: Synthesizing current evidence on interventions to improve survival outcomes 

in preterm infants is crucial for informing programs and policies. The objective of this study 
is to investigate the impact of topical emollient oil application on the weight of preterm 

infants. 

Methods: A systematic review and meta-analysis of randomized controlled trials (RCTs) was 

conducted. To identify relevant studies, comprehensive searches were conducted across 

multiple databases, including PubMed, Cochrane, Scopus, Clinical trials, ProQuest Central, 

Epistemonikos, and gray literature sources. The inclusion criteria were based on the PICO 

(Population, Intervention, Comparison, and Outcomes) format. Study quality was assessed 
using the Cochrane risk of bias tool for randomized trials (RoB 2.0). Data analysis was 

performed using StataCrop MP V.17 software, which included evaluating heterogeneity, 

conducting subgroup analysis, sensitivity analysis, and meta-regression. The findings were 

reported in accordance with the PRISMA checklist, and the review was registered with 

PROSPERO (CRD42023413770). 

Results: Out of the initial pool of 2734 articles, a total of 18 studies involving 1454 preterm 

neonates were included in the final analysis. Fourteen of these studies provided data that 
contributed to the calculation of the pooled difference in mean weight gain in preterm 

neonates. The random effects meta-analysis revealed a significant pooled difference in mean 

weight gain of 52.15 grams (95% CI: 45.96, 58.35), albeit with high heterogeneity (I2 > 93.24%, 

p 0.000). Subgroup analyses were conducted, revealing that preterm infants who received 

massages three times daily with either sunflower oil or coconut oil exhibited greater mean 

differences in weight gain. Meta-regression analysis indicated that the type of emollient oil, 
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duration of therapy, and frequency of application significantly contributed to the observed 

heterogeneity. A sensitivity analysis was performed, excluding two outlier studies, resulting 

in a pooled mean weight difference of 78.57grams (95% CI: 52.46, 104.68). Among the nine 

studies that reported adverse events, only two mentioned occurrences of rash and 

accidental slippage in the intervention groups. 

Conclusion: The available evidence suggests that the application of topical emollient oil in 
preterm neonates is likely to be effective in promoting weight gain, with a moderate-to-high 

level of certainty. Based on these findings, it is recommended that local policymakers and 

health planners prioritize the routine use of emollient oils in newborn care for preterm 

infants. By incorporating emollient oils into standard care protocols, healthcare providers 

can provide additional support to promote optimal growth and development in preterm 

infants. 

 
 

 

Indian Pediatr. 2024 Jan 9:S097475591600579. 

Mustard Seed Pillow for Prevention of Deformational Plagiocephaly in ≤ 32 Weeks' 

Gestational Age Infants: An Open Label Randomized Controlled Trial 

Christina Felcy Saji  1, Hima B John 2, Reethajanetsureka Stephen 1, Reka 

Karuppusami 3, Manish Kumar 4 
Abstract 

Objectives: To assess the effectiveness of using mustard seed filled pillows in preventing 

deformational plagiocephaly (DP) in premature infants. 

Methods: A prospective open label randomized trial was conducted in a tertiary care 

hospital in south India. Eligible preterm infants born at ≤32 weeks and <1500 g admitted in 

the neonatal intensive care unit (NICU) were randomly allocated to the intervention and 

control groups. In addition to standard nesting, the intervention group was positioned using 
a mustard pillow, while the control group was positioned using nesting alone. Plagiocephaly 

was assessed using the Cranial Index (CI), Cranial Vault Asymmetry Index (CVAI) and Argenta 

classification within the first week and at 4 weeks postnatal age. 

Results: Twenty-eight infants, each in the control and intervention groups, were included for 

analysis. At 4 weeks postnatal age, the intervention group had lower mean (SD) CVAI scores 

when compared to the control group [3.16 (1.89 vs 7.85 (2.63)] with adjusted odds ratio, aOR 

(95% CI) of 28.2 (3.8, 210.01), P < 0.01. More number of infants in the control group had 
plagiocephaly measured using Argenta classification [aOR (95% CI) 25.70 (2.80, 235.67), P < 

0.01]. There were no differences in the Cranial Index scores in the intervention and control 

groups [aOR (95% CI) 0.41 (0.11, 1.52), P = 0.184]. 

Conclusion: A mustard seed pillow is an easily available and a cost-effective intervention for 

preventing plagiocephaly in hospitalized preterm infants. 

 

 
 

Neonatal intensive care 
 

Cochrane Database Syst Rev. 2023 Oct 31;10(10):CD013830. 
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Methylxanthine for the prevention and treatment of apnea in preterm infants  

Keri A Marques 1, Matteo Bruschettini  2 3, Charles C Roehr 4 5 6, Peter G Davis 7, Michelle 

Fiander 8, Roger Soll 9 

Abstract 

Background: Very preterm infants often require respiratory support and are therefore 
exposed to an increased risk of chronic lung disease and later neurodevelopmental 

disability. Although methylxanthines are widely used to prevent and treat apnea associated 

with prematurity and to facilitate extubation, there is uncertainty about the benefits and 

harms of different types of methylxanthines. 

Objectives: To assess the effects of methylxanthines on the incidence of apnea, death, 

neurodevelopmental disability, and other longer-term outcomes in preterm infants (1) at risk 

for or with apnea, or (2) undergoing extubation. 
Search methods: We searched CENTRAL, MEDLINE, Embase, two other databases, and three 

trial registers (November 2022). 

Selection criteria: We included randomized trials in preterm infants, in which 

methylxanthines (aminophylline, caffeine, or theophylline) were compared to placebo or no 

treatment for any indication (i.e. prevention of apnea, treatment of apnea, or prevention of 

re-intubation). 

Data collection and analysis: We used standard Cochrane methods and GRADE to assess 
the certainty of evidence. 

Main results: We included 18 studies (2705 infants), evaluating the use of methylxanthine in 

preterm infants for: any indication (one study); prevention of apnea (six studies); treatment 

of apnea (five studies); and to prevent re-intubation (six studies). Death or major 

neurodevelopmental disability (DMND) at 18 to 24 months. Only the Caffeine for Apnea of 

Prematurity (CAP) study (enrolling 2006 infants) reported on this outcome. Overall, caffeine 

probably reduced the risk of DMND in preterm infants treated with caffeine for any indication 
(risk ratio (RR) 0.87, 95% confidence interval (CI) 0.78 to 0.97; risk difference (RD) -0.06, 95% 

CI -0.10 to -0.02; number needed to treat for an additional beneficial outcome (NNTB) 16, 

95% CI 10 to 50; 1 study, 1869 infants; moderate-certainty evidence). No other trials reported 

DMND. Results from the CAP trial regarding DMND at 18 to 24 months are less precise when 

analyzed based on treatment indication. Caffeine probably results in little or no difference in 

DMND in infants treated for prevention of apnea (RR 1.00, 95% CI 0.80 to 1.24; RD -0.00, 95% 

CI -0.10 to 0.09; 1 study, 423 infants; moderate-certainty evidence) and probably results in a 
slight reduction in DMND in infants treated for apnea of prematurity (RR 0.85, 95% CI 0.71 to 

1.01; RD -0.06, 95% CI -0.13 to 0.00; NNTB 16, 95% CI 7 to > 1000; 1 study, 767 infants; 

moderate-certainty evidence) or to prevent re-intubation (RR 0.85, 95% CI 0.73 to 0.99; RD -

0.08, 95% CI -0.15 to -0.00; NNTB 12, 95% CI 6 to >1000; 1 study, 676 infants; moderate-

certainty evidence). Death. In the overall analysis of any methylxanthine treatment for any 

indication, methylxanthine used for any indication probably results in little or no difference 

in death at hospital discharge (RR 0.99, 95% CI 0.71 to 1.37; I2 = 0%; RD -0.00, 95% CI -0.02 to 
0.02; I2 = 5%; 7 studies, 2289 infants; moderate-certainty evidence). Major 

neurodevelopmental disability at 18 to 24 months. In the CAP trial, caffeine probably 

reduced the risk of major neurodevelopmental disability at 18 to 24 months (RR 0.85, 95% CI 

0.76 to 0.96; RD -0.06, 95% CI -0.10 to -0.02; NNTB 16, 95% CI 10 to 50; 1 study, 1869 infants; 

moderate-certainty evidence), including a reduction in the risk of cerebral palsy or gross 

motor disability (RR 0.60, 95% CI 0.41 to 0.88; RD -0.03, 95% CI -0.05 to -0.01; NNTB 33, 95% CI 

https://pubmed.ncbi.nlm.nih.gov/37905735/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Marques+KA&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bruschettini+M&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Roehr+CC&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Davis+PG&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Fiander+M&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Fiander+M&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Soll+R&cauthor_id=37905735
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=141#search-result-141-1-full-view-affiliation-9


Randomised trials in child health in developing countries 2023-24 

276 
 

20 to 100; 1 study, 1810 infants; moderate-certainty evidence) and a marginal reduction in 

the risk of developmental delay (RR 0.88, 95% CI 0.78 to 1.00; RD -0.05, 95% CI -0.09 to -0.00; 

NNTB 20, 95% CI 11 to > 1000; 1 study, 1725 infants; moderate-certainty evidence). Any 

apneic episodes, failed apnea reduction after two to seven days (< 50% reduction in apnea) 

(for infants treated with apnea), and need for positive-pressure ventilation after institution of 

treatment. Methylxanthine used for any indication probably reduces the occurrence of any 
apneic episodes (RR 0.31, 95% CI 0.18 to 0.52; I2 = 47%; RD -0.38, 95% CI -0.51 to -0.25; I2 = 

49%; NNTB 3, 95% CI 2 to 4; 4 studies, 167 infants; moderate-certainty evidence), failed 

apnea reduction after two to seven days (RR 0.48, 95% CI 0.33 to 0.70; I2 = 0%; RD -0.31, 95% 

CI -0.44 to -0.17; I2 = 53%; NNTB 3, 95% CI 2 to 6; 4 studies, 174 infants; moderate-certainty 

evidence), and may reduce receipt of positive-pressure ventilation after institution of 

treatment (RR 0.61, 95% CI 0.39 to 0.96; I2 = 0%; RD -0.06, 95% CI -0.11 to -0.01; I2 = 49%; NNTB 

16, 95% CI 9 to 100; 9 studies, 373 infants; low-certainty evidence). Chronic lung disease. 
Methylxanthine used for any indication reduces chronic lung disease (defined as the use of 

supplemental oxygen at 36 weeks' postmenstrual age) (RR 0.77, 95% CI 0.69 to 0.85; I2 = 0%; 

RD -0.10, 95% CI -0.14 to -0.06; I2 = 18%; NNTB 10, 95% CI 7 to 16; 4 studies, 2142 infants; high-

certainty evidence). Failure to extubate or the need for re-intubation within one week after 

initiation of therapy. Methylxanthine used for the prevention of re-intubation probably 

results in a large reduction in failed extubation compared with no treatment (RR 0.48, 95% CI 

0.32 to 0.71; I2 = 0%; RD -0.27, 95% CI -0.39 to -0.15; I2 = 69%; NNTB 4, 95% CI 2 to 6; 6 studies, 
197 infants; moderate-certainty evidence). 

Authors' conclusions: Caffeine probably reduces the risk of death, major 

neurodevelopmental disability at 18 to 24 months, and the composite outcome DMND at 18 

to 24 months. Administration of any methylxanthine to preterm infants for any indication 

probably leads to a reduction in the risk of any apneic episodes, failed apnea reduction after 

two to seven days, cerebral palsy, developmental delay, and may reduce receipt of positive-

pressure ventilation after institution of treatment. Methylxanthine used for any indication 
reduces chronic lung disease (defined as the use of supplemental oxygen at 36 weeks' 

postmenstrual age). 

 

 

 

BMC Pediatr. 2023 Dec 1;23(1):608. 

 doi: 10.1186/s12887-023-04406-2. 
Comparison of the efficacy of two natural surfactants (BERAKSURF and BLES) in the 

treatment of respiratory distress syndrome among preterm neonates  

Fatemeh Sabzevari 1, Mahdie Eslamian 2, Fatemeh Karami Robati  3, Bahareh 

Bahmanbijari 1, Zahra Daei Parizi  3, Zahra Jamali 1 

Abstract 

Background: The benefit of surfactant replacement therapy for respiratory distress 

syndrome (RDS) has been demonstrated. However, some surfactants are expensive and 
usually inaccessible. Consequently, the Iranian Survanta was produced, but its effect on 

complications and mortality of RDS is unknown. This study aimed to compare the 

therapeutic outcomes of Iranian surfactant (beraksurf) and BLES (bovine lipid extract 

surfactant) on RDS treatment among preterm neonates. 

Methods: This triple blinded randomized controlled trial study was performed on 128 

eligible neonates diagnosed with RDS in Afzalipour hospital in Kerman, Iran. Diagnosis of 
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RDS, gestational age of 28-34 weeks and weight ≥ 1 kg were considered as inclusion criteria. 

Congenital anomalies such as congenital cyanotic heart diseases, digestive system 

anomalies and chromosome abnormalities were the exclusion criteria Neonates were 

randomly assigned into two equal groups: (1) those treated with BLES (n = 64) and (2) those 

treated with beraksurf (n = 64). Complications including patent ductus arteriosus (PDA), 

sepsis, intraventricular hemorrhage (IVH), pneumothorax, pulmonary hemorrhage, 
mortality, and also, the number of days required for invasive mechanical ventilation (using 

ventilator) and non-invasive continuous positive airway pressure (CPAP) were evaluated for 

all neonates. The risk ratio (RR) was calculated at 95% of confidence intervals (CI).  

Results: Compared with BLES group, the RR estimate among neonates in beraksurf group 

was 0.89 (0.66-1.20) for PDA, 0.71 (0.23-2.13) for IVH, 0.44 (0.14-1.36) for sepsis, 0.35 (0.13-

0.93) for pneumothorax, 0.33 (0.12-0.86) for pulmonary hemorrhage, and 0.55 (0.28-1.05) for 

mortality. 
Conclusions: Despite advances in the use of exogenous surfactants for the treatment of 

neonatal respiratory distress syndrome; There are still some controversial topics in this field. 

The results obtained in the present study showed that the two types of surfactant 

(BERAKSURF and BLES) have similar efficacy for the treatment and short-term outcomes in 

preterm infants with respiratory distress syndrome. Therefore, due to the cost-effectiveness 

of BRAKSURF compared to BLES, We recommend choosing BERAKSURF in terms of 

treatment. 
 

 

Paediatr Anaesth. 2024 Feb 2. 

 doi: 10.1111/pan.14845. Online ahead of print. 

Randomized controlled trial to evaluate the rate of successful neonatal endotracheal 

intubation performed with a stylet versus without a stylet 

Shailesh Solanki 1, Shivani Dogra  1, Pramod K Gupta  1, Nitin J Peters 1, Muneer A Malik 1, J K 
Mahajan 1 

Abstract 

Introduction: Neonates in intensive care units often require endotracheal intubation and 

mechanical ventilation. During this intubation procedure, a stylet is frequently used along 

with an endotracheal tube. Despite the widespread use of a stylet, it is still not known 

whether its use increases the intubation success rate. This study examined the association 

between stylet use and the intubation success rate in surgical neonates.  
Methodology: This single-center study was conducted between December 2021 and 

December 2022 in the Neonatal surgical intensive care unit of a tertiary care center in 

Northern India. Infants were randomized to have the endotracheal intubation procedure 

performed using either an endotracheal tube alone or with a stylet. The primary outcome of 

the study was to assess the successful first-attempt neonatal endotracheal intubation rate 

with and without using a stylet. Apart from the rate of successful intubation, the duration of 

the intubation and complications during the intubation procedures as measured by 
bradycardia, desaturation episodes, and local trauma were also recorded. Both groups were 

thus compared on above mentioned outcomes. 

Results: The total number of neonates enrolled were 200, and the overall success rate (81% 

in the stylet group vs. 73% in the non-stylet group) was not statistically significant. 

Intubation time was however less, when stylet was used (16.2 ± 4.3 vs. 17.5 ± 5.0 s, p = .046). 

When the endotracheal tube size was 3 or less, the success rate was substantially higher in 
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the stylet group (80%) than the non-stylet group (63%), p = .03. No statistical difference was 

recorded for bleeding and local trauma, though the esophageal intubation rate was higher 

when intubation was attempted without the stylet. 

Conclusion: Endotracheal intubation using a stylet did not significantly improve the success 

rate of the procedure, however, intubation time significantly varied between groups and in 

different conditions. The rigidity and curvature provided by the stylet may facilitate the 
process of intubation when smaller caliber endotracheal tubes are used. 

 

 

 

 

Indian J Pediatr. 2023 Aug 14. 

 doi: 10.1007/s12098-023-04756-w. Online ahead of print. 
Functional Duration of Peripheral Intravenous Cannula in Neonates with or without 

Splint: A Randomized Controlled Trial 

Nadella Lakshmi Thushara  1 2, Poonam Singh 3, Mayank Priyadarshi  1, Suman 

Chaurasia  1, Nowneet Kumar Bhat 2, Sriparna Basu 1 

Abstract 

Objectives: To determine the effect of splint on the functional duration of peripheral 

intravenous cannula (PIVC) in neonates. 
Methods: The trial was prospectively registered with the Clinical Trial Registry of India 

(CTRI/2021/09/036337). One-hundred-fifty cannulations in 71 neonates were randomized to 

splint (n = 75) and no-splint (n = 75) groups, respectively. The median (interquartile range, 

IQR) functional duration of PIVC was calculated from the time of PIVC insertion till removal 

due to the development of signs of PIVC failure or treatment completion. Kaplan-Meier 

survival analysis was used to compute the time to complication of PIVC. Complications 

related to PIVC were noted and multivariate Cox-proportion hazard analysis was done to find 
the predictors associated with PIVC failure. 

Results: Median (IQR) functional duration of PIVC in the splint and the no-splint group was 

28 (23-48) and 30 (25-48) h, respectively (p = 0.477). PIVC duration was higher in the splint 

group in term neonates and the no-splint group in preterm neonates; however, the 

differences were not statistically significant. No difference was observed in continuous vs. 

intermittent infusion subgroups. Time to complication development was also comparable 

between the groups. 
Conclusions: Splint application did not affect functional PIVC duration and its related 

complications in neonates. 

 

 

J Pediatr. 2024 Mar 4:114002. 

 doi: 10.1016/j.jpeds.2024.114002. Online ahead of print. 

Effect of minimization of early blood sampling losses among extremely premature 
neonates- A randomized clinical trial 

Haribalakrishna Balasubramanian 1, Mayuri Bhanushali  2, Vimmi Tripathi 2, Lakshmi 

Srinivasan 3, Sachin Sakharkar 2, Anish Pillai 2, Nandkishore S Kabra  2 

Abstract 

Objective: To evaluate the effect of blood sampling stewardship on transfusion 

requirements among infants born extremely preterm. 
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Study design: In this single-center, randomized controlled trial, infants born at <28 weeks of 

gestation and birth weight of <1000 g were randomized at 24 hours of age to two different 

blood sampling approaches: restricted sampling versus conventional sampling. The 

stewardship intervention in the restricted sampling group included targeted reduction in 

blood sampling volume and frequency and point of care testing methods in the first six 

weeks after birth. Both groups received early recombinant erythropoietin from day three of 
age. Primary outcome was the rate of early red blood cell (RBC) transfusions in the first six 

postnatal weeks. 

Results: A total of 102 infants (mean gestational age: 26 weeks; birth weight: 756 g) were 

enrolled. Fidelity to the sampling protocol was achieved in 95% of the infants. Sampling 

losses in the first six weeks were significantly lower in the restricted sampling group (16.8 

ml/kg vs 23.6 ml/kg, P<0.001). The restricted sampling group had a significantly lower rate of 

early postnatal RBC transfusion (41% versus 73%, RR: 0.56 [0.39-0.81], P=0.001). The hazard 
of needing a transfusion during NICU stay was reduced by 55% by restricted sampling. 

Mortality and neonatal morbidities were similar between the two groups. 

Conclusion: Minimization of blood sampling losses by approximately one third in the first six 

weeks after birth leads to substantial reduction in the early RBC transfusion rate in infants 

born extremely preterm who weighed <1000 g at birth. 

 

 
 

Biomed Hub. 2024 Jan 3;9(1):1-8. 

 doi: 10.1159/000535096. eCollection 2024 Jan-Dec. 

Comparison of Ultrasound-Guided Umbilical Venous Catheter Insertion with Blind 

Method: A Randomized Controlled Trial 

Purbasha Mishra  1, Pankaj Kumar Mohanty 2, Tapas Kumar Som 1, Tanushree Sahoo 1, Usha 

Devi 1, Nerbadyswari Deep Bag  3 
Abstract 

Introduction: Ultrasonography (USG) can be used in neonates to manipulate and place the 

umbilical catheter in the correct position. Although chest radiograph (CXR) is the gold 

standard, a noninvasive method like USG without radiation exposure may be an alternative 

bedside armamentarium to the clinician. The purpose of the study was to evaluate whether 

USG-guided umbilical venous catheter (UVC) insertion is superior to the conventional 

method for the successful insertion of UVC. 
Method: The neonates born between 25 and 42 weeks of gestation requiring parenteral 

fluids and admission to neonatal intensive care unit (NICU) between September 2020 and 

November 2022 were randomized in two weight-based strata: ≤1,200 and >1,200 g. USG-

guided UVC insertion was done in the intervention group and blind UVC insertion was done 

in the control group. 

Results: Out of 112 enrolled neonates, 58 were in the USG-guided group and 54 in the blind 

group. There was no significant difference in the failure rate between the intervention and 
control groups (20% versus 29% [RR: 0.69, 95% CI: 0.36-1.33]). The sensitivity and specificity 

of USG in locating tip position were 97 and 46.8%, respectively. The mean procedure time in 

USG and blind groups was 8.9 and 8.3 min, respectively (p value 0.56). 

Conclusion: USG does not reduce the failure rates during the insertion of umbilical 

catheters. However, being a safe, noninvasive procedure, it can be considered a rescue 

modality to CXR in NICUs equipped with portable USG for guiding UVC insertion.  
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EClinicalMedicine. 2023 Jul 20;62:102097. 

 doi: 10.1016/j.eclinm.2023.102097. eCollection 2023 Aug. 
Clinical decision thresholds for surfactant administration in preterm infants: a 

systematic review and network meta-analysis 

Viraraghavan Vadakkencherry Ramaswamy  1, Tapas Bandyopadhyay 2, Thangaraj 

Abiramalatha  3, Abdul Kareem Pullattayil S 4, Tomasz Szczapa  5, Clyde J Wright 6, Charles 

Christoph Roehr 7 8 9 

Abstract 

Background: The ideal threshold at which surfactant administration in preterm neonates 
with respiratory distress syndrome (RDS) is most beneficial is contentious. The aim of this 

systematic review was to determine the optimal clinical criteria to guide surfactant 

administration in preterm neonates with RDS. 

Methods: The systematic review was registered in PROSPERO (CRD42022309433). Medline, 

Embase, CENTRAL and CINAHL were searched from inception till 16th May 2023. Only 

randomized controlled trials (RCTs) were included. A Bayesian random effects network meta -

analysis (NMA) evaluating 33 interventions was performed. The primary outcome was 
requirement of invasive mechanical ventilation (IMV) within 7 days of life.  

Findings: 58 RCTs were included. In preterm neonates ≤30 weeks after adjusting for the 

confounding factor of modality of surfactant administration, an arterial alveolar oxygen 

tension ratio (aAO2) <0.36 (FiO2: 37-55%) was ranked the best threshold for decreasing the 

risk of IMV, very low certainty. Further, surfactant administration at an FiO2 40-45% possibly 

decreased mortality compared to rescue treatment when respiratory failure was diagnosed, 

certainty very low. The reasonable inference that could be drawn from these findings is that 
surfactant administration may be considered in preterm neonates of ≤30 weeks' with RDS 

requiring an FiO2 ≥ 40%. There was insufficient evidence for the comparison of 

FiO2 thresholds: 30% vs. 40%. The evidence was sparse for surfactant administration guided 

by lung ultrasound. For the sub-group >30 weeks, nebulized surfactant administration at an 

FiO2 < 30% possibly increased the risk of IMV compared to Intubate-Surfactant-Extubate at 

FiO2 < 30% and 40%, and less invasive surfactant administration at FiO2 40%, certainty very 

low. 
Interpretation: Surfactant administration may be considered in preterm neonates of ≤30 

weeks' with RDS if the FiO2 requirement is ≥40%. Future trials are required comparing lower 

FiO2 thresholds of 30% vs. 40% and that guided by lung ultrasound. 

 

 

Pediatr Pulmonol. 2023 Aug 2. 

 doi: 10.1002/ppul.26624. Online ahead of print. 
Nonsynchronized nasal intermittent positive pressure ventilation versus continuous 

positive airway pressure as a primary mode of respiratory support in neonates (26-40 

weeks) admitted in a tertiary care center: A randomized controlled trial 

Rakesh Dey 1, Syamal Kumar Sardar 1, Anindya Kumar Saha  1, Suchandra Mukherjee 1 

Abstract 
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Introduction: Continuous positive airway pressure (CPAP) is a standard respiratory care for 

neonates for last few decades but it too has a high failure rate. Nasal intermittent positive 

pressure ventilation (NIPPV) is proven to be superior to CPAP in maintaining higher mean 

airway pressure in neonates with Respiratory Distress Syndrome. The main objective of this 

study was to compare failure within 72 h of initiation of primary respiratory support between 

nonsynchronized NIPPV and CPAP in all causes of respiratory distress in newborn infants. 
Secondarily feed intolerance, Necrotizing enterocolitis (NEC > stage II), hemodynamically 

significant patent ductus arteriosus, intraventricular hemorrhage (IVH > gradeIII), 

retinopathy of prematurity (ROP), bronchopulmonary dysplasia (BPD), duration of support 

and mortality were also compared. 

Methods: This was a single center randomized controlled trial. Stratified randomization was 

done for 216 neonates, based on the gestational age in two subgroups 26-33 weeks and 34-

40 weeks whopresented with respiratory distress within 5 days of birth, to receive either 
NIPPV or CPAP. Primary and secondary outcomes were documented. 

Results: Statisticalsignificant difference was noted for primary outcome (RR 0.48 

[confidence interval = 0.301-0.786], p = 0.003) but not for other secondary outcomes. NIPPV 

appeared superior in respect to noninvasiveventilation days, BPD occurrence and 

hospitalization duration. 

Conclusion: As a primary mode, nonsynchronized NIPPV was more efficacious than CPAP in 

preventing intubation within 72 h of initiation of respiratory support. Further multicenter 
studies are warranted to explore the benefits of this respiratory support.  

 

 

 

Cochrane Database Syst Rev. 2023 Oct 12;10(10):CD012642. 

 doi: 10.1002/14651858.CD012642.pub2. 

Higher versus lower sodium intake for preterm infants 
Natasha Diller 1, David A Osborn 2, Pita Birch 3 

Abstract 

Background: Infants born preterm are at increased risk of early hypernatraemia (above-

normal blood sodium levels) and late hyponatraemia (below-normal blood sodium levels). 

There are concerns that imbalances of sodium intake may impact neonatal morbidities, 

growth and developmental outcomes. 

Objectives: To determine the effects of higher versus lower sodium supplementation in 
preterm infants. 

Search methods: We searched CENTRAL in February 2023; and MEDLINE, Embase and trials 

registries in March and April 2022. We checked reference lists of included studies and 

systematic reviews where subject matter related to the intervention or population examined 

in this review. We compared early (< 7 days following birth), late (≥ 7 days following birth), 

and early and late sodium supplementation, separately. 

Selection criteria: We included randomised, quasi-randomised or cluster-randomised 
controlled trials that compared nutritional supplementation that included higher versus 

lower sodium supplementation in parenteral or enteral intake, or both. Eligible participants 

were preterm infants born before 37 weeks' gestational age or with a birth weight less than 

2500 grams, or both. We excluded studies that had prespecified differential water intakes 

between groups. 
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Data collection and analysis: Two review authors independently assessed eligibility and 

risk of bias, and extracted data. We used the GRADE approach to assess the certainty of 

evidence. 

Main results: We included nine studies in total. However, we were unable to extract data 

from one study (20 infants); some studies contributed to more than one comparison. Eight 

studies (241 infants) were available for quantitative meta-analysis. Four studies (103 infants) 
compared early higher versus lower sodium intake, and four studies (138 infants) compared 

late higher versus lower sodium intake. Two studies (103 infants) compared intermediate 

sodium supplementation (≥ 3 mmol/kg/day to < 5 mmol/kg/day) versus no supplementation, 

and two studies (52 infants) compared higher sodium supplementation (≥ 5 mmol/kg/day) 

versus no supplementation. We assessed only two studies (63 infants) as low risk of bias. 

Early (less than seven days following birth) higher versus lower sodium intake Early higher 

versus lower sodium intake may not affect mortality (risk ratio (RR) 1.02, 95% confidence 
interval (CI) 0.38 to 2.72; I2 = 0%; 3 studies, 83 infants; low-certainty evidence). 

Neurodevelopmental follow-up was not reported. Early higher versus lower sodium intake 

may lead to a similar incidence of hyponatraemia < 130 mmol/L (RR 0.68, 95% CI 0.40 to 1.13; 

I2 = 0%; 3 studies, 83 infants; low-certainty evidence) but an increased incidence of 

hypernatraemia ≥ 150 mmol/L (RR 1.62, 95% CI 1.00 to 2.65; I2 = 0%; 4 studies, 103 infants; 

risk difference (RD) 0.17, 95% CI 0.01 to 0.34; number needed to treat for an additional 

harmful outcome 6, 95% CI 3 to 100; low-certainty evidence). Postnatal growth failure was 
not reported. The evidence is uncertain for an effect on necrotising enterocolitis (RR 4.60, 

95% CI 0.23 to 90.84; 1 study, 46 infants; very low-certainty evidence). Chronic lung disease at 

36 weeks was not reported. Late (seven days or more following birth) higher versus lower 

sodium intake Late higher versus lower sodium intake may not affect mortality (RR 0.13, 95% 

CI 0.01 to 2.20; 1 study, 49 infants; very low-certainty evidence). Neurodevelopmental follow-

up was not reported. Late higher versus lower sodium intake may reduce the incidence of 

hyponatraemia < 130 mmol/L (RR 0.13, 95% CI 0.03 to 0.50; I2 = 0%; 2 studies, 69 infants; RD -
0.42, 95% CI -0.59 to -0.24; number needed to treat for an additional beneficial outcome 2, 

95% CI 2 to 4; low-certainty evidence). The evidence is uncertain for an effect on 

hypernatraemia ≥ 150 mmol/L (RR 7.88, 95% CI 0.43 to 144.81; I2 = 0%; 2 studies, 69 infants; 

very low-certainty evidence). A single small study reported that later higher versus lower 

sodium intake may reduce the incidence of postnatal growth failure (RR 0.25, 95% CI 0.09 to 

0.69; 1 study; 29 infants; low-certainty evidence). The evidence is uncertain for an effect on 

necrotising enterocolitis (RR 0.07, 95% CI 0.00 to 1.25; 1 study, 49 infants; very low-certainty 
evidence) and chronic lung disease (RR 2.03, 95% CI 0.80 to 5.20; 1 study, 49 infants; very low-

certainty evidence). Early and late (day 1 to 28 after birth) higher versus lower sodium intake 

for preterm infants Early and late higher versus lower sodium intake may not have an effect 

on hypernatraemia ≥ 150 mmol/L (RR 2.50, 95% CI 0.63 to 10.00; 1 study, 20 infants; very low-

certainty evidence). No other outcomes were reported. 

Authors' conclusions: Early (< 7 days following birth) higher sodium supplementation may 

result in an increased incidence of hypernatraemia and may result in a similar incidence of 
hyponatraemia compared to lower supplementation. We are uncertain if there are any 

effects on mortality or neonatal morbidity. Growth and longer-term development outcomes 

were largely unreported in trials of early sodium supplementation. Late (≥ 7 days following 

birth) higher sodium supplementation may reduce the incidence of hyponatraemia. We are 

uncertain if late higher intake affects the incidence of hypernatraemia compared to lower 

supplementation. Late higher sodium intake may reduce postnatal growth failure. We are 
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uncertain if late higher sodium intake affects mortality, other neonatal morbidities or longer-

term development. We are uncertain if early and late higher versus lower sodium 

supplementation affects outcomes. 

 

 

BMC Pediatr. 2024 Jan 12;24(1):35. 
 doi: 10.1186/s12887-023-04516-x. 

Continuous versus intermittent bolus infusion of calcium in preterm infants receiving 

total parenteral nutrition: a randomized blind clinical trial 

Siamak Shiva  # 1, Khatereh Rezazadeh # 1, Asmar Amiraslanzadeh 1, Bahareh 

Mehramuz 2, Sadollah Yeganehdoost 1, Majid Mahallei 3 

Abstract 

Background: Premature neonates need adequate nutritional support to provide sufficient 
essential nutrients for optimal growth. Calcium (Ca) is one of the important nutrients in 

parental nutrition support of premature infants. This study aimed to compare the effect of 

continuous and intermittent bolus infusion of Ca on the incidence of metabolic bone disease 

(MBD) in preterm infants. 

Methods: This randomized double-blind clinical trial was conducted on ninety preterm 

infants in the NICU of Al-Zahra Hospital in Tabriz, Iran. The preterm infants were randomly 

allocated to either a continuous infusion group (received 4-5 ml/kg/day of Ca gluconate 10% 
by PN solution in a 24-h period) or an intermittent bolus administration group (received 1-2 

ml/kg/day Ca gluconate 10% three to four times per day). Serial serum levels of Ca, 

phosphorous, alkaline phosphatase (ALP), vitamin D and parathyroid hormone (PTH) were 

assessed on the 7th day, 30th day and 45th day of life. 

Results: A total of 78 infants completed the study. The serum ALP level on the 45th day after 

birth was 753.28 ± 304.59 IU/L and 988.2 ± 341.3 IU/L in the continuous infusion and 

intermittent bolus administration groups, respectively (P < 0.05). MBD in preterm infants 
with ALP levels above 900 IU/L on the 45th day of life was significantly lower in the 

continuous infusion group than in the intermittent bolus administration group (p < 0.05). The 

mean serum levels of calcium, phosphorus, vitamin D and PTH in 45-day-old infants were not 

significantly different between the two groups. 

Conclusion: The MBD in preterm infants who received continuous infusion of Ca was lower 

than that in preterm infants who received intermittent bolus administration of Ca.  

 
 

 

 

Indian Pediatr. 2023 Nov 15;60(11):893-898. 

 Epub 2023 Jun 21. 

Neonatal Pain Response to Various Heel Prick Devices: A Randomized Controlled Trial 

Risha Devi 1, Mayank Priyadarshi  1, Poonam Singh 1, Suman Chaurasia  1, Sriparna Basu 2 
Abstract 

Background: Heel prick is a commonly performed painful intervention in neonates. Though 

different devices are available, there is a need to compare the procedural pain response 

elicited by them. 

Objective: To compare the neonatal pain response to three different heel prick devices; 

automatic lancet, manual lancet, and 26-gauge (G) hypodermic needle. 
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Design: Parallel-group three-arm randomized controlled trial. 

Participants: Clinically stable neonates of gestational age >28 weeks and birth weight >800 g 

undergoing heel prick for estimation of random blood sugar. 

Methods: One hundred and eighty neonates were randomized to automatic lancet (n=59), 

manual lancet (n=59), or needle (n=62) groups between March, 2021 and August, 2022. The 

primary outcome was the premature infant pain profile-revised (PIPP-R) score. Secondary 
outcomes were post-intervention cerebral regional oxygen saturation (CrSO2), changes in 

CrSO2 (DCrSO2), the time for CrSO2 normalization using near-infrared spectroscopy, 

duration of audible cry, and the number of squeezes and pricks needed. Intention-to-treat 

analysis was done. 

Results: Median (IQR) of PIPP-R scores were comparable in the automatic lancet [6 (4, 7.5)], 

manual lancet [5.5 (3.5, 8)], and needle [6 (3-9.6)] groups; P=0.59. No difference was observed 

in post-intervention CrSO2, DCrSO2, and the number of pricks. However, the time required 
for CrSO2 normalization and the number of squeezes were significantly higher with the 

needle. 

Conclusion: All three devices induced similar pain responses to heel prick in neonates; 

though, the number of squeezes needed was higher with the needle. 

 

 

Neonatal nutrition 
 

Cochrane Database Syst Rev. 2024 Jan 26;1(1):CD008771. 

 doi: 10.1002/14651858.CD008771.pub3. 

Early versus late administration of amino acids in preterm infants receiving parenteral 

nutrition 

Amit Trivedi 1 2, Vishal Jatana  3, John Kh Sinn 4 

Abstract 
Background: Observational studies in preterm newborns suggest that delay in 

administering amino acids (AA) could result in a protein catabolic state and impact on 

growth and development. 

Objectives: The objective of this review was to compare the efficacy and safety of early 

versus late administration of intravenous AA in neonates born at < 37 weeks of gestation.  

Search methods: We searched CENTRAL, MEDLINE, Embase, and trial registries in March 

2023. We checked the reference lists of included studies and studies/systematic reviews 
where subject matter related to the intervention or population examined in this review. 

Selection criteria: We included randomised controlled trials (RCTs) comparing early 

administration of AA with late administration in premature newborn infants. We defined 

early administration of AA solution as the administration of AA in isolation or with total 

parenteral nutrition within the first 24 hours of birth, and late administration as the 

administration of AA in isolation or with total parenteral nutrition after the first 24 hours of 

birth. 
Data collection and analysis: We used standard Cochrane methodological procedures. We 

used the GRADE approach to assess the certainty of the evidence. 

Main results: Nine studies (383 participants) were eligible for inclusion in the review. All 

study participants were born at < 37 weeks of gestation and were inpatients in neonatal 
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intensive care units. No studies reported growth during the first months of life as assessed by 

difference in weight. Early administration of AA may have little or no effect on growth in the 

first month of life as measured by length (mean difference (MD) 0.00, 95% confidence interval 

(CI) -0.41 to 0.41; 1 study; 21 participants; low-certainty evidence) and head circumference 

(MD 0.05, 95% CI -0.03 to 0.14; 2 studies; 87 participants; low-certainty evidence). No studies 

reported the discharge weight outcome. Early administration of AA may result in little to no 
difference in neurodevelopmental outcome assessed by Mental Developmental Index (MDI) 

of < 70 at two years of age (odds ratio 0.83, 95% CI 0.21 to 3.28; 1 study; 111 participants; low-

certainty evidence). No studies reported all-cause mortality at 28 days and before discharge. 

Early administration of AA may result in a large increase in positive nitrogen balance in the 

first three days of life (MD 250.42, 95% CI 224.91 to 275.93; 4 studies; 93 participants; low-

certainty evidence). 

Authors' conclusions: Low-certainty evidence suggests that there may be little to no 
difference between early and late administration of AA in growth (measured by length and 

head circumference during the first month after birth) and neurodevelopmental outcome 

(assessed by MDI of < 70). No RCTs reported on weight in the first month of life, mortality (all-

cause mortality at 28 days and before discharge), or discharge weight. Low-certainty 

evidence suggests a large increase in positive nitrogen balance in preterm infants who 

received AA within 24 hours of birth. The clinical relevance of this observation is unknown. 

The number of infants in the RCTs included in the review was small, and there was clinical 
heterogeneity amongst trials. Adequately powered trials in infants < 37 weeks' gestation are 

required to determine optimal timing of initiation of AA. We identified two ongoing studies. 

Both studies will be recruiting infants ≥ 34 weeks of gestation and may or may not add to the 

outcome data for this review. 

 

 

Fundam Clin Pharmacol. 2024 Feb 11. 
 doi: 10.1111/fcp.12993. Online ahead of print. 

Ursodeoxycholic acid for preventing parenteral nutrition-associated cholestasis in 

neonates: A systematic review and meta-analysis 

Rajendra Prasad Anne 1, Srikanth Puttaiah Kadyada  2, Abhishek Somasekhara Aradhya  3, Tejo 

Pratap Oleti 4 

Abstract 

Background: While ursodeoxycholic acid is used in treating parenteral nutrition-associated 
cholestasis (PNAC) in neonates, its role in prevention is unclear. 

Objectives: In this systematic review and meta-analysis, we attempted to determine the role 

of ursodeoxycholic acid in preventing PNAC in neonates. 

Methods: PubMed, Embase, Cochrane Library, Scopus, and CINAHL databases were 

searched on September 16, 2023, for interventional studies comparing ursodeoxycholic acid 

with placebo. 

Results: Of the 6180 unique records identified, five studies were eligible for inclusion (three 
randomised and two nonrandomised). Evidence from randomised trials showed that 

ursodeoxycholic acid prophylaxis did not reduce cholestasis, mortality, sepsis, and 

necrotising enterocolitis. Ursodeoxycholic acid prophylaxis reduced feed intolerance (RR 

0.23 (0.09, 0.64); 1 RCT, 102 neonates), peak conjugated bilirubin levels (MD -0.13 (-0.22, -

0.04) mg/dL; 1 RCT, 102 neonates), and time to full enteral feeds (MD -2.7 (-5.09, -0.31) days; 2 

RCTs, 76 neonates). There was no decrease in hospital stay and parenteral nutrition 
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duration. Data from nonrandomised studies did not show benefit in any of the outcomes. 

The certainty of the evidence was low to very low. 

Conclusion: Because of the very low-quality evidence and lack of evidence on critical 

outcomes, definitive conclusions could not be made on using ursodeoxycholic acid to 

prevent parenteral nutrition-associated cholestasis in neonates. 

 
 

PLoS One. 2024 Apr 16;19(4):e0302267. 

 doi: 10.1371/journal.pone.0302267. eCollection 2024. 

Effects of implementing non-nutritive sucking on oral feeding progression and 

outcomes in preterm infants: A systematic review and meta-analysis 

Shuliang Zhao 1 2, Huimin Jiang  2, Yiqun Miao 3, Wenwen Liu 4, Yanan Li 2, Yuanyuan 

Zhang 2, Aihua Wang  2, Xinghui Cui 1 
Abstract 

Background: Preterm infants have imperfect neurological development, uncoordinated 

sucking-swallowing-breathing, which makes it difficult to realize effective oral feeding after 

birth. How to help preterm infants achieve complete oral feeding as soon as possible has 

become an important issue in the management of preterm infants. Non-nutritive sucking 

(NNS), as a useful oral stimulation, can improve the effect of oral feeding in preterm infants. 

This review aimed to explore the effect of NNS on oral feeding progression through a meta -
analysis. 

Methods: We systematically searched PubMed, CINHAL, Web of Science, Embase, Cochrane 

databases, China's National Knowledge Infrastructure (CNKI), Wanfang and VIP database 

from inception to January 20, 2024. Search terms included 'non-nutritive sucking' 'oral 

feeding' and 'premature.' Eligibility criteria involved randomized controlled studies in 

English or Chinese. Studies were excluded if they were reviews, case reports, or 

observational studies from which valid data could not be extracted or outcome indicators 
were poorly defined. The meta-analysis will utilize Review Manager 5.3 software, employing 

either random-effects or fixed-effects models based on observed heterogeneity. We 

calculated the mean difference (MD) and 95% confidence interval (CI) for continuous data, 

and estimated pooled odds ratios (ORs) for dichotomous data. Sensitivity and publication 

bias analyses were conducted to ensure robust and reliable findings. We evaluated the 

methodological quality of randomized controlled trials (RCTs) utilizing the assessment tool 

provided by the Cochrane Collaboration. 
Results: A total of 23 randomized controlled trials with 1461 preterm infants were included. 

The results of the meta-analysis showed that NNS significantly shortened time taken to 

achieve exclusive oral feeding (MD = -5.37,95%CI = -7.48 to-3.26, p<0.001), length of hospital 

stay(MD = -4.92, 95% CI = -6.76 to -3.09, p<0.001), time to start oral feeding(MD = -1.41, 95% CI 

= -2.36 to -0.45, p = 0.004), time to return to birth weight(MD = -1.72, 95% CI = -2.54 to -0.91, 

p<0.001). Compared to the NNS group, the control group had significant weight gain in 

preterm infants, including weight of discharge (MD = -61.10, 95% CI = -94.97 to -27.23, p = 
0.0004), weight at full oral feeding (MD = -86.21, 95% CI = -134.37 to -38.05, p = 0.0005). In 

addition, NNS reduced the incidence of feeding intolerance (OR = 0.22, 95% CI = 0.14 to 0.35, 

p<0.001) in preterm infants. 

Conclusion: NNS improves oral feeding outcomes in preterm infants and reduces the time to 

reach full oral feeding and hospitalization length. However, this study was limited by the 

relatively small sample size of included studies and did not account for potential 
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confounding factors. There was some heterogeneity and bias between studies. More studies 

are needed in the future to validate the effects on weight gain and growth in preterm infants. 

Nevertheless, our meta-analysis provides valuable insights, updating existing evidence on 

NNS for improving oral feeding in preterm infants and promoting evidence-based feeding 

practices in this population. 

 
 

 

JAMA Netw Open. 2024 Apr 1;7(4):e247145. 

 doi: 10.1001/jamanetworkopen.2024.7145. 

Breast Milk Enema and Meconium Evacuation Among Preterm Infants: A Randomized 

Clinical Trial 

Liqiang Zheng  1 2 3, Li Gai 4 5, Yani Wu 3, Chaonan Kong  4 5, Fangli Sun 4 5, Jinyue Gao 6, Wei 
Yuan 6, Min Liu 6, Hong Jiang  4 5, Nan Tuo 1, Fan Yang 4 5 

Abstract 

Importance: Delayed meconium evacuation and delayed achievement of full enteral feeding 

among premature infants are associated with poor short- and long-term outcomes. 

Identifying a more effective and safer enema for meconium evacuation is imperative for 

improving neonatal care. 

Objective: To examine whether breast milk enemas can shorten the time to complete 
meconium evacuation and achievement of full enteral feeding for preterm infants.  

Design, setting, and participants: This randomized, open-label, parallel-group, single-

center clinical trial was conducted from September 1, 2019, to September 30, 2022, among 

286 preterm infants with a gestational age of 23 to 30 weeks in the neonatal ward of the 

Shengjing Hospital of China Medical University in Shenyang. 

Interventions: Preterm infants were randomly assigned to receive either breast milk 

enemas or normal saline enemas 48 hours after birth. 
Main outcome and measures: The primary outcomes were time to complete meconium 

evacuation and time to achieve full enteral feeding. Secondary outcomes were duration of 

hospitalization, weight at discharge, and duration of total parenteral nutrition. Intention-to-

treat and per-protocol analyses were conducted. 

Results: In total, 286 preterm infants (mean [SD] gestational age, 198.8 [7.9] days; 166 boys 

[58.0%]) were eligible and included in this study. A total of 145 infants were randomized to 

the normal saline group, and 141 were randomized to the breast milk group. The time to 
achieve complete meconium evacuation was significantly shorter in the breast milk group 

than in the normal saline group (-2.2 days; 95% CI, -3.2 to -1.2 days). The time to achieve full 

enteral feeding was also significantly shorter in the breast milk group than in the normal 

saline group (-4.6 days; 95% CI, -8.0 to -1.2 days). The duration of total parenteral nutrition 

was significantly shorter in the breast milk group than in the normal saline group ( -4.6 days; 

95% CI, -8.6 to -1.0 days). There were no clinically notable differences in any other secondary 

or safety outcomes between the 2 groups. 
Conclusions and relevance: In this randomized clinical trial testing the effects of breast milk 

enema on meconium evacuation, breast milk reduced the time to achieve complete 

meconium evacuation and achieve full enteral feeding for preterm infants with a gestational 

age of 23 to 30 weeks. Subgroup analyses highlight the need for tailored interventions based 

on gestational age considerations. 
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Asia Pac J Clin Nutr. 2024 Jun;33(2):194-199. 

 doi: 10.6133/apjcn.202406_33(2).0006. 

Phentolamine and B vitamins for feeding intolerance in late preterm infants: a 

randomised trial 

Yuan-Yuan Lv 1, Ning Gao 2, Xin He 2, Jing Fu 2, Yue Shen 1, Ming-Yue Li 1, Qian Zhang  1, Hong-Ya 
Li 3 

Abstract 

Background and objectives: Feeding intolerance (FI) is a common problem in late preterm 

infants (34 weeks ≤ gestational age < 37 weeks). This study aimed to evaluate the efficacy 

and safety of phentolamine combined with B vitamins in treating FI in late preterm infants 

and to explore its effects on gastrointestinal symptoms, inflammation and complications.  

Methods and study design: We randomly assigned 118 late preterm infants with FI to a 
treatment group (n = 56) or a control group (n = 62). The treatment group received 

intravenous phentolamine and intramuscular B vitamins, whereas the control group 

received basic treatment only. We measured the time of disappearance of gastrointestinal 

symptoms, the time of basal at-tainment, the time of hospitalisation, the incidence of 

complications, the concentrations of inflammatory markers and the overall effective rate of 

treatment. 

Results: The treatment group had a shorter duration of gastrointestinal symptoms than did 
the control group (p < 0.01). The treatment group also had lower concentrations of 

inflammatory markers and a higher overall effective rate than did the control group (p < 

0.05). There was no difference between the two groups in the time of hospitalisation, basal 

attainment, weight re-covery and the incidence of complications (p > 0.05). 

Conclusions: Phentolamine and B vitamins can reduce gastrointestinal symptoms and 

inflammation in late preterm infants with FI but do not affect the occurrence of 

complications. 
 

 

Neonatal respiratory distress syndrome 
 

Am J Obstet Gynecol. 2023 Jul 11:S0002-9378(23)00454-4. 

 doi: 10.1016/j.ajog.2023.07.006. Online ahead of print. 

A comparison of 2 doses of antenatal dexamethasone for the prevention of respiratory 
distress syndrome: an open-label, noninferiority, pragmatic randomized trial 

Saifon Chawanpaiboon 1, Ronnakorn Chukaew 2, Julaporn Pooliam 3 

Abstract 

Background: Antenatal corticosteroids have been used for the prevention of respiratory 

complications, intraventricular hemorrhage, necrotizing enterocolitis, and other adverse 

neonatal outcomes for over 50 years, with limited evidence about their optimal doses. 

Higher steroid doses or frequencies of antenatal corticosteroids in preterm newborns pose 
adverse effects such as prolonged adrenal suppression, negative effects on fetal 

programming and metabolism, and increased risks of neurodevelopmental and 

neuropsychological impairments. Conversely, lower doses of antenatal corticosteroids may 

be an effective alternative to induce fetal lung maturation with less risk to the fetus. Late 
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preterm births represent the largest population of all preterm neonates, with a respiratory 

distress syndrome risk of 8.83%. Therefore, determining the optimal antenatal corticosteroid 

dosage is of particular importance for this population. 

Objective: This study aimed to compare the efficacy of 5-mg and 6-mg dexamethasone in 

preventing neonatal respiratory distress syndrome in women with preterm births at 320 to 

366 weeks of gestation. 
Study design: This was an open-label, randomized, controlled, noninferiority trial. Singleton 

pregnant women (n=370) at 320 to 366 weeks of gestation with spontaneous preterm labor or 

preterm premature rupture of membranes were enrolled. They were randomly assigned (1:1) 

to a 5-mg or 6-mg dexamethasone group. Dexamethasone was administered intramuscularly 

every 12 hours for 4 doses or until delivery. The primary outcome was the reduction in 

neonatal respiratory distress syndrome cases, whereas the secondary outcomes were any 

adverse maternal or neonatal events. 
Results: Between December 2020 and April 2022, 370 eligible women, anticipating deliveries 

within the gestational range of 32 0/7 to 36 6/7 weeks, willingly participated in the study. 

They were evenly split, with 185 women assigned to the 5-mg group and 185 to the 6-mg 

group. The study revealed that the demographic profiles of the participants in the 2 groups 

were remarkably similar, with no statistically significant disparities (P>.05). It is noteworthy 

that most of these women gave birth after 34 weeks of gestation. Despite a substantial 

proportion not completing the full course of steroid treatment, the 5-mg dose exhibited 
noninferiority compared with the 6-mg dose of dexamethasone, as indicated by a modest 

proportional difference of 0.5% (95% confidence interval, -2.8 to 43.9). Neonatal respiratory 

distress syndrome occurred in a relatively low percentage of newborns in both groups, 

affecting 2.2% in the 5-mg group and 1.6% in the 6-mg group. Notably, the risk difference of 

0.6% fell comfortably within the predefined noninferiority threshold of 10%. 

Conclusion: Our study suggests that a 5-mg dexamethasone dose is noninferior to a 

standard 6-mg dose in preventing neonatal respiratory distress syndrome in preterm births.  
 

 

Obstet Gynecol. 2024 Feb 8. 

 doi: 10.1097/AOG.0000000000005520. Online ahead of print. 

Late Preterm Antenatal Steroids for Reduction of Neonatal Respiratory Complications: 

A Randomized Controlled Trial 

Hilda Yenuberi 1, Benjamin Ross, Richa Sasmita Tirkey, Santosh Joseph Benjamin, Swati 
Rathore, Reka Karuppusami, Aadarsh Lal, Niranjan Thomas, Jiji Elizabeth Mathew 

Abstract 

Objective: To evaluate the efficacy of antenatal corticosteroids in reducing neonatal 

respiratory complications when administered to those at risk of preterm delivery between 34 

and 36 6/7 weeks of gestation. 

Methods: This was a single-center, triple-blind, randomized, placebo-controlled trial in 

southern India enrolling pregnant participants at risk of preterm delivery between 34 and 36 
6/7 weeks of gestation. Computer-generated block randomization was used with 

participants randomized to either one course of intramuscular betamethasone or placebo. 

The primary outcome was a composite of treatment for respiratory distress in the neonate, 

defined as need for oxygen or continuous positive airway pressure or mechanical ventilation 

for at least 2 hours in the first 72 hours of life. Neonatal secondary outcomes were transient 

tachypnea of the newborn, respiratory distress syndrome, necrotizing enterocolitis, sepsis, 
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hyperbilirubinemia, hypoglycemia, stillbirth, and early neonatal death; maternal secondary 

outcomes were chorioamnionitis, postpartum hemorrhage, puerperal fever, and length of 

hospitalization. All analyses were based on intention to treat. A sample size of 1,200 was 

planned with 80% power to detect a 30% reduction in rates of respiratory distress. After a 

planned interim analysis, enrollment was stopped for futility. 

Results: From March 2020 to August 2022, 847 participants were recruited, with 423 
participants randomized to betamethasone and 424 participants randomized to placebo. 

There were 22 individuals lost to follow-up. There was no statistically significant difference in 

the primary outcome (betamethasone 4.9% vs placebo 4.8%, relative risk 1.03, 95% CI, 0.57-

1.84, number needed to treat 786). There were no statistically significant differences in 

secondary neonatal or maternal outcomes. 

Conclusion: Betamethasone administered in the late preterm period to those at risk for 

preterm delivery did not reduce the need for treatment of neonatal respiratory distress.  
 

 

 

J Perinatol. 2024 Apr 12. 

 doi: 10.1038/s41372-024-01962-y. Online ahead of print. 

Comparison of efficacy between beractant and poractant alfa in respiratory distress 

syndrome among preterm infants (28-33+6 weeks gestational age) using the less 
invasive surfactant administration (LISA) technique: A randomized controlled trial 

Ashadur Zamal 1, Md Habibullah Sk 1, Bijan Saha  2, Avijit Hazra  3 

Abstract 

Objective: Exogenous surfactant therapy is vital in managing respiratory distress syndrome 

(RDS) in preterm infants, with less invasive surfactant administration (LISA) gaining 

popularity. This study aimed to assess the efficacy and short-term outcomes of LISA using 

beractant and poractant alfa. 
Study design: In a randomized controlled trial, we enrolled preterm infants (28-33+6 weeks) 

with RDS requiring surfactant. LISA was employed, with beractant at 100 mg/kg or poractant-

alfa at 200 mg/kg. Primary outcome was the need for intubation within 72 hours. 

Results: Among 120 infants, 3.3% in both groups required intubation within 72 hours (p 

value 1.00, 95% CI 0.14-6.86). No significant differences in secondary outcomes were noted. 

However, beractant was significantly more economical than poractant-alfa, with a 

significantly lower surfactant cost and total care cost for infant hospital stays.  
Conclusion: Beractant and poractant-alfa exhibit similar efficacy in LISA for preterm infants 

with RDS. Economic considerations, especially in LMICs, favour beractant.  
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 doi: 10.1186/s12887-024-04736-9. 
The impact of combined administration of surfactant and intratracheal budesonide 

compared to surfactant alone on bronchopulmonary dysplasia (BPD) and mortality rate 

in preterm infants with respiratory distress syndrome: a single-blind randomized 

clinical trial 

Asghar Marzban 1, Samira Mokhtari 1, Pouria Tavakkolian 2, Reza Mansouri 3, Nahid 

Jafari 1, Azam Maleki 4 
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Abstract 

Background: Respiratory distress syndrome (RDS) is one of the most important and 

common disorders among premature infants. 

Objective: This study aimed to compare the effect of the combination of surfactant and 

budesonide with surfactant alone on Bronchopulmonary dysplasia (BPD) and mortality rate 

among premature infants with RDS. 
Method: An outcome assessor-blind randomized clinical trial was conducted on 134 

premature infants with RDS who were born in Ayatollah Mousavi Hospital, Zanjan, Iran in 

2021. The covariate adaptive randomization method was utilized to allocate participants 

into two groups (surfactant alone and a combination of surfactant and budesonide). The 

primary outcomes were BPD and Mortality rate from admission to hospital discharge. The 

data in this study were analyzed using SPSS software version 18. 

Results: Overall the comparison of mortality rate and BPD between the two groups did not 
show a significant difference(p > 0.05). The subgroup results showed that administering 

surfactant with budesonide to infants under 30 weeks of age significantly reduced the 

number of deaths compared to using surfactant alone (5 vs. 17). Similar positive effects were 

observed for the occurrence of Pulmonary Hemorrhage, the need for a second dose of 

surfactant, oxygen index, mean blood pressure and mean arterial pressure (MAP) in infants 

under 34 weeks of age compared to more than 34 weeks (p < 0.05). 

Conclusion: These findings suggest that the combination therapy of surfactant and 
budesonide may be beneficial, particularly in preterm infants with less than 34 weeks 

gestational age and 1500 birth weight. However, further studies with larger sample sizes and 

longer follow-up periods are needed to confirm these results and assess long-term 

outcomes. 
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 doi: 10.2174/0115733963279420240402083916. Online ahead of print. 

Effects of Vitamin D and E Supplementation on Prevention of Bronchopulmonary 

Dysplasia (BPD) in Premature Neonates: A Systematic Review and Meta-Analysis 

Nazanin Farahbakhsh 1, Deepak Sharma  2, Somaye Fatahi 3, Mobina Fathi 4 5, Kimia 

Vakili 4 5, Niloofar Deravi 4 5, Zohreh Tutunchian 4 5, Elahe Ahsan 4 5, Shirin 

Yaghoobpoor 4 5, Seyed Ahmad Tabatabaii  1 
Abstract 

Background: Bronchopulmonary Dysplasia (BPD) has a multifactorial etiology. Vitamin E 

and vitamin D play an important role in lung development and can potentially be beneficial 

in the prevention of BPD. 

Objective: The study aimed to compare the risk of BPD occurrence in preterm neonates 

supplemented with vitamin D or E versus those who did not get supplementation. 

Methods: The literature search was conducted for this systematic review by searching the 
PubMed, Scopus, and Web of Science databases up to December 2022. Randomized 

controlled trials involved administering vitamin D or E to preterm neonates and examining 

the occurrence of BPD. We excluded non-English articles, and articles with non-relevant and 

insufficient data. We used the Critical Appraisal Skills Programme (CASP) checklist to assess 

the quality of the included studies. We used Egger's test to evaluate the risk of bias among 

the included studies. Heterogeneity was also assessed through Q-test and I2. We applied the 
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random effect model for analysis. A P-value less than 0.05 was considered as significant. All 

the statistical analysis in the current study was performed using STATA 14. The Relative Risk 

(RR) was calculated as the effect size with 95% Confidence Interval (CI).  

Results: Three eligible studies seeking the role of vitamin D in the prevention of BPD were 

analysed. Meta-analysis revealed that receiving vitamin D supplementation can significantly 

reduce the risk of BPD in preterm infants (RR = 0.357, 95% CI: 0.189-0.675, I2 = 0.0%; p = 
0.002). Similarly, for assessing the role of Vitamin E in the prevention of BPD, three eligible 

studies were analysed. Vitamin E supplementation was not found to play a significant role in 

the reduction of BPD (RR = 0.659, 95%CI = 0.243-1.786, I2 = 38.7%; p = 0.412). 

Conclusion: Vitamin D supplementation could be beneficial in preventing BPD in preterm 

infants. However, evidence is not enough regarding vitamin E's role in reducing the incidence 

of BPD in preterm infants. 

 
 

Neonatal resuscitation 
 

Eur J Pediatr. 2023 Oct 4. 

 doi: 10.1007/s00431-023-05230-7. Online ahead of print. 

T-Piece resuscitator versus self-inflating bag for delivery room resuscitation in preterm 

neonates: a randomized controlled trial 
Bhrajishna Pallapothu 1, Mayank Priyadarshi  1, Poonam Singh 1, Sourabh Kumar 1, Suman 

Chaurasia  1, Sriparna Basu 2 

Abstract 

The establishment of adequate ventilation is the cornerstone of neonatal resuscitation in the 

delivery room (DR). This parallel-group, accessor-blinded randomized controlled trial 

compared the changes in peripheral oxygen saturation (SpO2), heart rate (HR), and cerebral 

regional oxygen saturation (crSO2) with the use of a T-piece resuscitator (TPR) versus self-
inflating bag (SIB) as a mode of providing positive pressure ventilation (PPV) during DR 

resuscitation in preterm neonates. Seventy-two preterm neonates were randomly allocated 

to receive PPV with TPR (n = 36) or SIB (n = 36). The primary outcome was SpO2 (%) at 5 min. 

The secondary outcomes included the time to achieve a SpO2 ≥ 80% and > 85%, HR > 

100/min, fractional-inspired oxygen (FiO2) requirement, minute-specific SpO2, HR and 

FiO2 trends for the first 5 min of life, need for DR-intubation, crSO2, need and duration of 

respiratory support, and other in-hospital morbidities. Mean SpO2 at 5 min was 74.5 ± 17.8% 
and 69.4 ± 22.4%, in TPR and SIB groups, respectively [Mean difference, 95% Confidence 

Interval 5.08 (-4.41, 14.58); p = 0.289]. No difference was observed in the time to achieve a 

SpO2 ≥ 80% and > 85%, HR > 100/min, the requirement of FiO2, DR-intubation, and the need 

and duration of respiratory support. There was no significant difference in the minute-

specific SpO2, HR, and FiO2 requirements for the first 5 min. CrSO2 (%) at one hour was lower 

by 5% in the TPR group compared to SIB; p = 0.03. Other complications were comparable.  

Conclusions: TPR and SIB resulted in comparable SpO2 at 5 min along with similar minute-
specific SpO2, HR, and FiO2 trends. 
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 doi: 10.1055/a-1933-7235. Online ahead of print. 

Providing Positive End-Expiratory Pressure during Neonatal Resuscitation: A Meta-

analysis 

Ioannis Bellos 1, Anish Pillai 2, Aakash Pandita  3 

Abstract 

Our objective was to conduct a systematic review and meta-analysis evaluating the effects of 
administering positive end-expiratory pressure (PEEP) during neonatal resuscitation at birth. 

Medline, Web of Science, Scopus, Cochrane Central Register of Controlled Trials, and 

Clinicaltrials.gov databases were systematically searched from inception to 15 December 

2020. Randomized controlled trials and cohort studies were held eligible. Studies were 

included if they compared the administration of PEEP using either a T-piece resuscitator or a 

self-inflating bag with a PEEP valve versus resuscitation via a self-inflating bag without a 

PEEP valve. Data were extracted by two reviewers independently. The credibility of evidence 
was appraised with the Grading of Recommendations, Assessment, Development, and 

Evaluations approach. Random-effects models were fitted to provide pooled estimates of 

risk ratio (RR) and 95% confidence intervals (CIs). Overall, 10 studies were included, 

comprising 4,268 neonates. This included five randomized controlled trials, one quasi-

randomized trial, and four cohort studies. The administration of PEEP was associated with 

significantly lower rates of mortality till discharge (odds ratio [OR]: 0.60, 95% CI: 0.49-0.74, 

moderate quality of evidence). The association was significant in preterm (OR: 0.57, 95% CI: 
0.46-0.69) but not in term (OR: 1.03, 95% CI: 0.52-2.02) neonates. Low-to-moderate quality 

evidence suggests that providing PEEP during neonatal resuscitation is associated with 

lower rates of mortality in preterm neonates. Evidence regarding term neonates is limited 

and inconclusive. Future research is needed to determine the optimal device and shed more 

light on the long-term effects of PEEP administration during neonatal resuscitation. 
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 doi: 10.3390/children10111782. 

Impact of an Educational Clinical Video Combined with Standard Helping Babies 

Breathe Training on Acquisition and Retention of Knowledge and Skills among 

Ethiopian Midwives 

Amara J Heard Stittum 1, Erika M Edwards 1 2 3, Mahlet Abayneh 4, Asrat Demtse 
Gebremedhin 5, Delia Horn 1, Sara K Berkelhamer 6, Danielle E Y Ehret 1 3 

Abstract 

Helping Babies Breathe (HBB) is an evidence-based neonatal resuscitation program designed 

for implementation in low-resource settings. While HBB reduces rates of early neonatal 

mortality and stillbirth, maintenance of knowledge and skills remains a challenge. The 

extent to which the inclusion of educational clinical videos impacts learners' knowledge and 

skills acquisition, and retention is largely unknown. We conducted a cluster-randomized 
controlled trial at two public teaching hospitals in Addis Ababa, Ethiopia. We randomized 

small training group clusters of 84 midwives to standard HBB vs. standard HBB training 

supplemented with exposure to an educational clinical video on newborn resuscitation. 

Midwives were followed over a 7-month time period and assessed on their knowledge and 

skills using standard HBB tools. When comparing the intervention to the control group, there 

was no difference in outcomes across all assessments, indicating that the addition of the 
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video did not influence skill retention. Pass rates for both the control and intervention group 

on bag and mask skills remained low at 7 months despite frequent assessments. There is 

more to learn about the use of educational videos along with low-dose, high-frequency 

training and how it relates to retention of knowledge and skills in learners.  

 

 
 

Indian Pediatr. 2023 Sep 15;60(9):719-725. 

 Epub 2023 Mar 20. 

Impact of Delivery Room Gastric Lavage on Exclusive Breastfeeding Rates Among 

Neonates Born Through Meconium-Stained Amniotic Fluid: A Randomized Controlled 

Trial 

Rahul Kumar Chaudhary 1, Suman Chaurasia  2, Poonam Singh 2, Mayank 
Priyadarshi 2, Nowneet Kumar Bhat 3, Jaya Chaturvedi  4, Sriparna Basu 5 

Abstract 

Background: Delivery-room gastric lavage reduces feeding intolerance and respiratory 

distress in neonates born through meconium-stained amniotic fluid (MSAF). 

Objectives: To evaluate the effects of gastric lavage on exclusive breastfeeding and skin-to-

skin contact in neonates delivered through MSAF. 

Design: Randomized controlled trial. 
Participants: 110 late preterm and term neonates delivered through MSAF not requiring 

resuscitation beyond initial steps. 

Methods: Participants randomized into gastric lavage (GL) (n=55) and no-GL (n=55) groups. 

The primary outcome was the rate of exclusive breastfeeding at 72±12 hours of life. 

Secondary outcomes were time to initiate breastfeeding and establish exclusive 

breastfeeding, rate of exclusive breastfeeding at discharge, time to initiate skin-to-skin 

contact and its duration, rates of respiratory distress, feeding intolerance, and the 
procedure-related complications of gastric lavage monitored by pulse oximetry and 

videography. 

Results: Both the groups were similar in baseline characteristics. 49 (89.1%) neonates in GL 

group could achieve exclusive breast-feeding at 72 hours compared to 48 (87.3%) in no-GL 

group [RR (95% CI) 1.02 (0.89-1.17); P=0.768]. Initiation of skin-to-skin contact was 

significantly delayed and the total duration was significantly less in GL group compared to 

no-GL group. No difference in respi-ratory distress and feeding intolerance was observed. 
Procedure-related complications included retching, vomiting, and mild desaturation. 

Conclusion: Gastric lavage did not help to establish exclusive breastfeeding, delayed the 

initiation of skin-to-skin contact in delivery room and reduced its total duration. Moreover, 

the procedure of gastric lavage was associated with neonatal discomfort.  

 

Perinatal asphyxia 
 
J Pediatr. 2023 Jul 17;113610. 

 doi: 10.1016/j.jpeds.2023.113610. Online ahead of print. 

Outcomes of Neonates with Hypoxic-ischemic Encephalopathy Treated with Magnesium 

Sulfate: A Systematic Review with Meta-Analysis 
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Bhanu B Gowda  1, Chandra Rath 2, Saravanan Muthusamy 3, Lakshmi Nagarajan 1, Shripada 

Rao 4 

Abstract 

Objective: To assess magnesium sulfate (MgSO4) as a neuroprotective agent in hypoxic-

ischemic encephalopathy. 

Study design: For this systematic review, PubMed, EMBASE, Cochrane Library, EMCARE. and 
MedNar were searched in November 2022 for randomized controlled trials (RCTs). Meta -

analysis was conducted using Stata 16.0 and RevMan 5.3. 

Results: Twenty RCTs with a total sample size of 1485) were included, of which 16 were from 

settings where therapeutic hypothermia (TH) was not offered. Regarding MgSO4 in settings 

where TH was not offered, only one study evaluated composite outcome of "death or 

disability" at ≥18 months and reported such poor outcome in 8 out of 14 control infants and 

4 out of 8 in the MgSO4 group. MgSO4 was not associated with mortality (RR: 0.86, CI: 0.72-
1.03, 13RCTs) or hypotension (RR:1.02, CI:0.88-1.18, 5RCTs). Thirteen studies reported that 

MgSO4 improved in-hospital outcomes, such as reduced seizure burden, and improved 

neurological status at discharge. MgSO4 reduced the risk of poor suck feeds (RR: 0.52, 95%CI: 

0.40-0.68, 6RCTs) and abnormal EEG (RR: 0.64, CI: 0.45-0.93, 5RCTs). Certainty of Evidence 

(COE) was "moderate" for mortality and "low/very low" for other outcomes. For studies with 

MgSO4 as an adjunct to TH, none reported on "death or neurodevelopmental disability" at 

≥18 months. MgSO4 was not associated with mortality (RR 0.65, CI: 0.34-1.27, 3RCTs) or 
hypotension (RR: 1.0, CI: 0.71-1.40, 3RCTs). 

Conclusions: Evidence around long-term outcomes of MgSO4 when used with or without TH 

was scant. MgSO4 therapy may improve in-hospital neurological outcomes without affecting 

mortality in settings where TH is not offered. Well-designed RCTs for neuroprotection are 

needed, especially in low-resource settings. 

 

 
 

Obstet Gynecol. 2024 Jun 3. 

 doi: 10.1097/AOG.0000000000005644. Online ahead of print. 

Magnesium Sulfate Before Preterm Birth for Neuroprotection: An Updated Cochrane 

Systematic Review 

Emily S Shepherd 1, Shona Goldsmith, Lex W Doyle, Philippa Middleton, Stéphane 

Marret, Dwight J Rouse, Peter Pryde, Hanne T Wolf, Caroline A Crowther 
Abstract 

Objective: To systematically review the evidence for the effectiveness and safety of 

magnesium sulfate as a fetal neuroprotective agent when given to individuals at risk of 

preterm birth. 

Data sources: We searched Cochrane Pregnancy and Childbirth's Trials Register, 

ClinicalTrials.gov, the World Health Organization International Clinical Trials Registry 

Platform (through March 17, 2023), and reference lists of relevant studies. 
Methods of study selection: Randomized controlled trials (RCTs) assessing magnesium 

sulfate for fetal neuroprotection in pregnant participants at risk of imminent preterm birth 

were eligible. Two authors assessed RCTs for inclusion, extracted data, and evaluated risk of 

bias, trustworthiness, and evidence certainty (GRADE [Grading of Recommendations 

Assessment, Development and Evaluation]). 
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Tabulation, integration, and results: We included six RCTs (5,917 pregnant participants 

and 6,759 fetuses at less than 34 weeks of gestation at randomization). They were conducted 

in high-income countries (two in the United States, two across Australia and New Zealand, 

and one each in Denmark and France) and commenced between 1995 and 2018. Primary 

outcomes: up to 2 years of corrected age, magnesium sulfate compared with placebo 

reduced the risk of cerebral palsy (risk ratio [RR] 0.71, 95% CI, 0.57-0.89; six RCTs, 6,107 
children) and death or cerebral palsy (RR 0.87, 95% CI, 0.77-0.98; six RCTs, 6,481 children) 

(high-certainty evidence). Magnesium sulfate had little or no effect on death up to 2 years of 

corrected age (moderate-certainty evidence) or these outcomes at school age (low-certainty 

evidence). Although there was little or no effect on death or cardiac or respiratory arrest for 

pregnant individuals (low-certainty evidence), magnesium sulfate increased adverse effects 

severe enough to stop treatment (RR 3.21, 95% CI, 1.88-5.48; three RCTs, 4,736 participants; 

moderate-certainty evidence). Secondary outcome: magnesium sulfate reduced the risk of 
severe neonatal intraventricular hemorrhage (moderate-certainty evidence). 

Conclusion: Magnesium sulfate for preterm fetal neuroprotection reduces cerebral palsy 

and death or cerebral palsy for children. Further research is required on longer-term benefits 

and harms for children, effect variation by participant and treatment characteristics, and the 

generalizability of findings to low- and middle-income countries. 

 

 
 

 

Arch Dis Child Fetal Neonatal Ed. 2024 May 10:fetalneonatal-2024-327107. 

 doi: 10.1136/archdischild-2024-327107. Online ahead of print. 

Early and extended erythropoietin monotherapy after hypoxic ischaemic 

encephalopathy: a multicentre double-blind pilot randomised controlled trial 

Reema Garegrat 1, Atul Londhe 2, Swati Manerkar 3, Sudhindrashayana Fattepur 4, Laxmikant 
Deshmukh 2, Amol Joshi 2, Savitha Chandriah 5, Mallesh Kariyappa  6, Sahana 

Devadas 6, Theranirajan Ethirajan 7, Kalaivani Srivasan 7, Chinnathambi 

Kamalarathnam 7, Anitha Balachandran 7, Elango Krishnan 7, Deepthy Sahayaraj  7, Prathik 

Bandiya  8, Niranjan Shivanna  9, Constance Burgod 10, Ashwini Thayyil 11, Annie 

Alocious 10, Marianna Lanza  10, Pallavi Muraleedharan 10, Stuti Pant 10, Harini 

Venkateswaran 12, Maria Moreno Morales 10, Paolo Montaldo 10, Vaisakh Krishnan 10, Thaslima 

Kalathingal 13, Anagha Rajeev Joshi  13, Ajay Vare 2, G C Patil 14, Babu Peter Satyanathan 7, Pavan 
Hapat 12, Abhishek Deshmukh 12, Indramma Shivarudhrappa  12, Manjesh Kurupalya 

Annayappa  5, Mythili Baburaj 12, Christina Muradi 12, Esprance Fernandes 12, Nishad 

Thale 12, Ismat Jahan 15, Mohammed Shahidullah 15, Sadeka Moni Choudhury 15, Sanjoy Kumer 

Dey 15, Sutapa B Neogi 16, Rupsa Banerjee 16, Vanessa Rameh 17, Farah Alobeidi 18, Ellen 

Grant 17, Sandra E Juul 19, Martin Wilson 20, Enrico De Vita  21, Ronit Pressler 11, Paul 

Bassett 22, Seetha Shankaran 23, Sudhin Thayyil 10 

Abstract 
Objective: To examine the feasibility of early and extended erythropoietin monotherapy 

after hypoxic ischaemic encephalopathy (HIE). 

Design: Double-blind pilot randomised controlled trial. 

Setting: Eight neonatal units in South Asia. 

Patients: Neonates (≥36 weeks) with moderate or severe HIE admitted between 31 

December 2022 and 3 May 2023. 
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Interventions: Erythropoietin (500 U/kg daily) or to the placebo (sham injections using a 

screen) within 6 hours of birth and continued for 9 days. MRI at 2 weeks of age. 

Main outcomes and measures: Feasibility of randomisation, drug administration and 

assessment of brain injury using MRI. 

Results: Of the 154 neonates screened, 56 were eligible; 6 declined consent and 50 were 

recruited; 43 (86%) were inborn. Mean (SD) age at first dose was 4.4 (1.2) hours in 
erythropoietin and 4.1 (1.0) hours in placebo. Overall mortality at hospital discharge 

occurred in 5 (19%) vs 11 (46%) (p=0.06), and 3 (13%) vs 9 (40.9%) (p=0.04) among those with 

moderate encephalopathy in the erythropoietin and placebo groups. Moderate or severe 

injury to basal ganglia, white matter and cortex occurred in 5 (25%) vs 5 (38.5%); 14 (70%) vs 

11 (85%); and 6 (30%) vs 2 (15.4%) in the erythropoietin and placebo group, respectively. 

Sinus venous thrombosis was seen in two (10%) neonates in the erythropoietin group and 

none in the control group. 
Conclusions: Brain injury and mortality after moderate or severe HIE are high in South Asia. 

Evaluation of erythropoietin monotherapy using MRI to examine treatment effects is feasible 

in these settings. 

 

 

 

 
BMC Pediatr. 2024 Jan 15;24(1):46. 

 doi: 10.1186/s12887-024-04523-6. 

Biochemical profiles and organ dysfunction in neonates with hypoxic-ischemic 

encephalopathy post-hoc analysis of the THIN trial 

Karen Haugvik Francke 1, Ragnhild Støen 2 3, Niranjan Thomas 4 5, Karoline Aker 3 6 

Abstract 

Background: Therapeutic hypothermia for infants with moderate to severe hypoxic-
ischemic encephalopathy is well established as standard of care in high-income countries. 

Trials from low- and middle-income countries have shown contradictory results, and 

variations in the level of intensive care provided may partly explain these differences. We 

wished to evaluate biochemical profiles and clinical markers of organ dysfunction in cooled 

and non-cooled infants with moderate/severe hypoxic-ischemic encephalopathy. 

Methods: This secondary analysis of the THIN (Therapeutic Hypothermia in India) study, a 

single center randomized controlled trial, included 50 infants with moderate to severe 
hypoxic-ischemic encephalopathy randomized to therapeutic hypothermia (n = 25) or 

standard care with normothermia (n = 25) between September 2013 and October 2015. Data 

were collected prospectively and compared by randomization groups. Main outcomes were 

metabolic acidosis, coagulopathies, renal function, and supportive treatments during the 

intervention. 

Results: Cooled infants had lower pH than non-cooled infants at 6-12 h (median (IQR) 7.28 

(7.20-7.32) vs 7.36 (7.31-7.40), respectively, p = 0.003) and 12-24 h (median (IQR) 7.30 (7.24-
7.35) vs 7.41 (7.37-7.43), respectively, p < 0.001). Thrombocytopenia (< 100 000) was, though 

not statistically significant, twice as common in cooled compared to non-cooled infants 

(4/25 (16%) and 2/25 (8%), respectively, p = 0.67). No significant difference was found in the 

use of vasopressors (14/25 (56%) and 17/25 (68%), p = 0.38), intravenous bicarbonate (5/25 

(20%) and 3/25 (12%), p = 0.70) or treatment with fresh frozen plasma (10/25 (40%) and 8/25 

(32%), p = 0.56)) in cooled and non-cooled infants, respectively. Urine output < 1 ml/kg/h was 
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less common in cooled infants compared to non-cooled infants at 0-24 h (7/25 (28%) vs. 

16/23 (70%) respectively, p = 0.004). 

Conclusions: This post hoc analysis of the THIN study support that cooling of infants with 

hypoxic-ischemic encephalopathy in a level III neonatal intensive care unit in India was safe. 

Cooled infants had slightly lower pH, but better renal function during the first day compared 

to non-cooled infants. More research is needed to identify the necessary level of intensive 
care during cooling to guide further implementation of this neuroprotective treatment in 

low-resource settings. 

 

 

 

 

Pediatr Res. 2024 May 20. 
 doi: 10.1038/s41390-024-03261-w. Online ahead of print. 

Prevalence of hearing impairment in neonatal encephalopathy due to hypoxia-

ischemia: a systematic review and meta-analysis 

Dinesh Pawale 1, Anurag Fursule 1, Jason Tan 1 2, Deepika Wagh 1 2, Sanjay Patole 2 3, Shripada 

Rao 4 5 

Abstract 

Background: This systematic review was undertaken to estimate the overall prevalence of 
hearing impairment in survivors of neonatal HIE. 

Methods: PubMed, EMBASE, CINAHL, EMCARE and Cochrane databases, mednar (gray 

literature) were searched till January 2023. Randomized controlled trials and observational 

studies were included. The main outcome was estimation of overall prevalence of hearing 

impairment in survivors of HIE. 

Results: A total of 71 studies (5821 infants assessed for hearing impairment) were included 

of which 56 were from high income countries (HIC) and 15 from low- or middle-income 
countries (LMIC). Overall prevalence rate of hearing impairment in cooled infants was 5% 

(95% CI: 3-6%, n = 4868) and 3% (95% CI: 1-6%, n = 953) in non-cooled HIE infants. The 

prevalence rate in cooled HIE infants in LMICs was 7% (95% CI: 2-15%) and in HICs was 4% 

(95% CI: 3-5%). The prevalence rate in non-cooled HIE infants in LMICs was 8% (95% CI: 2-

17%) and HICs was 2% (95% CI: 0-4%). 

Conclusions: These results would be useful for counseling parents, and in acting as 

benchmark when comparing institutional data, and while monitoring future RCTs testing 
new interventions in HIE. There is a need for more data from LMICs and standardization of 

reporting hearing impairment. 

Impact: The overall prevalence rate of hearing impairment in cooled infants with HIE was 5% 

(95% CI: 3-6%) and 3% (95% CI: 1-6%) in the non-cooled infants. The prevalence rate in 

cooled HIE infants in LMICs was 7% (95% CI: 2-15%) and in HICs was 4% (95% CI: 3-5%). The 

prevalence rate in non-cooled HIE infants in LMICs was 8% (95% CI: 2-17%) and HICs was 2% 

(95% CI: 0-4%). These results would be useful for counseling parents, and in acting as 
benchmark when comparing institutional data, and while monitoring future RCTs testing 

new interventions in HIE. 
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Neonatal seizures 
 

Cochrane Database Syst Rev. 2023 Oct 24;10(10):CD014967. 

 doi: 10.1002/14651858.CD014967.pub2. 

Anti-seizure medications for neonates with seizures 

Thangaraj Abiramalatha  1 2, Sivam Thanigainathan 3, Viraraghavan Vadakkencherry 

Ramaswamy 4, Ronit Pressler 5 6 7, Francesco Brigo 8 9, Hans Hartmann 10 
Abstract 

Background: Newborn infants are more prone to seizures than older children and adults. 

The neuronal injury caused by seizures in neonates often results in long-term 

neurodevelopmental sequelae. There are several options for anti-seizure medications (ASMs) 

in neonates. However, the ideal choice of first-, second- and third-line ASM is still unclear. 

Further, many other aspects of seizure management such as whether ASMs should be 

initiated for only-electrographic seizures and how long to continue the ASM once seizure 
control is achieved are elusive. 

Objectives: 1. To assess whether any ASM is more or less effective than an alternative ASM 

(both ASMs used as first-, second- or third-line treatment) in achieving seizure control and 

improving neurodevelopmental outcomes in neonates with seizures. We analysed EEG-

confirmed seizures and clinically-diagnosed seizures separately. 2. To assess maintenance 

therapy with ASM versus no maintenance therapy after achieving seizure control. We 
analysed EEG-confirmed seizures and clinically-diagnosed seizures separately. 3. To assess 

treatment of both clinical and electrographic seizures versus treatment of clinical seizures 

alone in neonates. 

Search methods: We searched MEDLINE, Embase, CENTRAL, Epistemonikos and three 

databases in May 2022 and June 2023. These searches were not limited other than by study 

design to trials. 

Selection criteria: We included randomised controlled trials (RCTs) that included neonates 
with EEG-confirmed or clinically diagnosed seizures and compared (1) any ASM versus an 

alternative ASM, (2) maintenance therapy with ASM versus no maintenance therapy, and (3) 

treatment of clinical or EEG seizures versus treatment of clinical seizures alone.  

Data collection and analysis: Two review authors assessed trial eligibility, risk of bias and 

independently extracted data. We analysed treatment effects in individual trials and 

reported risk ratio (RR) for dichotomous data, and mean difference (MD) for continuous data, 

with respective 95% confidence interval (CI). We used GRADE to assess the certainty of 
evidence. 

Main results: We included 18 trials (1342 infants) in this review. Phenobarbital versus 

levetiracetam as first-line ASM in EEG-confirmed neonatal seizures (one trial) Phenobarbital 

is probably more effective than levetiracetam in achieving seizure control after first loading 

dose (RR 2.32, 95% CI 1.63 to 3.30; 106 participants; moderate-certainty evidence), and after 

maximal loading dose (RR 2.83, 95% CI 1.78 to 4.50; 106 participants; moderate-certainty 

evidence). However, we are uncertain about the effect of phenobarbital when compared to 
levetiracetam on mortality before discharge (RR 0.30, 95% CI 0.04 to 2.52; 106 participants; 

very low-certainty evidence), requirement of mechanical ventilation (RR 1.21, 95% CI 0.76 to 

1.91; 106 participants; very low-certainty evidence), sedation/drowsiness (RR 1.74, 95% CI 

0.68 to 4.44; 106 participants; very low-certainty evidence) and epilepsy post-discharge (RR 

0.92, 95% CI 0.48 to 1.76; 106 participants; very low-certainty evidence). The trial did not 
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report on mortality or neurodevelopmental disability at 18 to 24 months. Phenobarbital 

versus phenytoin as first-line ASM in EEG-confirmed neonatal seizures (one trial) We are 

uncertain about the effect of phenobarbital versus phenytoin on achieving seizure control 

after maximal loading dose of ASM (RR 0.97, 95% CI 0.54 to 1.72; 59 participants; very low-

certainty evidence). The trial did not report on mortality or neurodevelopmental disability at 

18 to 24 months. Maintenance therapy with ASM versus no maintenance therapy in clinically 
diagnosed neonatal seizures (two trials) We are uncertain about the effect of short-term 

maintenance therapy with ASM versus no maintenance therapy during the hospital stay (but 

discontinued before discharge) on the risk of repeat seizures before hospital discharge (RR 

0.76, 95% CI 0.56 to 1.01; 373 participants; very low-certainty evidence). Maintenance 

therapy with ASM compared to no maintenance therapy may have little or no effect on 

mortality before discharge (RR 0.69, 95% CI 0.39 to 1.22; 373 participants; low-certainty 

evidence), mortality at 18 to 24 months (RR 0.94, 95% CI 0.34 to 2.61; 111 participants; low-
certainty evidence), neurodevelopmental disability at 18 to 24 months (RR 0.89, 95% CI 0.13 

to 6.12; 108 participants; low-certainty evidence) and epilepsy post-discharge (RR 3.18, 95% 

CI 0.69 to 14.72; 126 participants; low-certainty evidence). Treatment of both clinical and 

electrographic seizures versus treatment of clinical seizures alone in neonates (two trials) 

Treatment of both clinical and electrographic seizures when compared to treating clinical 

seizures alone may have little or no effect on seizure burden during hospitalisation (MD -

1871.16, 95% CI -4525.05 to 782.73; 68 participants; low-certainty evidence), mortality before 
discharge (RR 0.59, 95% CI 0.28 to 1.27; 68 participants; low-certainty evidence) and epilepsy 

post-discharge (RR 0.75, 95% CI 0.12 to 4.73; 35 participants; low-certainty evidence). The 

trials did not report on mortality or neurodevelopmental disability at 18 to 24 months. We 

report data from the most important comparisons here; readers are directed to Results and 

Summary of Findings tables for all comparisons. 

Authors' conclusions: Phenobarbital as a first-line ASM is probably more effective than 

levetiracetam in achieving seizure control after the first loading dose and after the maximal 
loading dose of ASM (moderate-certainty evidence). Phenobarbital + bumetanide may have 

little or no difference in achieving seizure control when compared to phenobarbital alone 

(low-certainty evidence). Limited data and very low-certainty evidence preclude us from 

drawing any reasonable conclusion on the effect of using one ASM versus another on other 

short- and long-term outcomes. In neonates who achieve seizure control after the first 

loading dose of phenobarbital, maintenance therapy compared to no maintenance ASM may 

have little or no effect on all-cause mortality before discharge, mortality by 18 to 24 months, 
neurodevelopmental disability by 18 to 24 months and epilepsy post-discharge (low-

certainty evidence). In neonates with hypoxic-ischaemic encephalopathy, treatment of both 

clinical and electrographic seizures when compared to treating clinical seizures alone may 

have little or no effect on seizure burden during hospitalisation, all-cause mortality before 

discharge and epilepsy post-discharge (low-certainty evidence). All findings of this review 

apply only to term and late preterm neonates. We need well-designed RCTs for each of the 

three objectives of this review to improve the precision of the results. These RCTs should use 
EEG to diagnose seizures and should be adequately powered to assess long-term 

neurodevelopmental outcomes. We need separate RCTs evaluating the choice of ASM in 

preterm infants. 
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Indian J Pediatr. 2023 Nov 8. 

 doi: 10.1007/s12098-023-04905-1. Online ahead of print. 

Levetiracetam versus Phenobarbitone for Management of Neonatal Seizures: A 

Systematic Review and Meta-analysis 

Jogender Kumar # 1, Bharti Yadav # 2, Jitendra Meena  3, Jaivinder Yadav 1, Jitendra Kumar 

Sahu 4 
Abstract 

Objectives: To review whether levetiracetam is non-inferior to phenobarbitone as the first-

choice antiseizure medication (ASM). 

Methods: The authors searched Medline, Embase, Web of Science, Scopus, and Cochrane 

Library for randomized controlled trials (RCTs) published until May 31, 2023. RCTs comparing 

the efficacy and safety of levetiracetam and phenobarbitone as first-line ASM in neonatal 

seizures were included. Random effects meta-analysis was performed, and the Risk of Bias 
version 2 tool was used for quality assessment. 

Results: Eleven RCTs enrolling 821 neonates [mostly term, with hypoxic-ischemic 

encephalopathy (HIE)] were included. There was no significant difference in seizure control 

between levetiracetam and phenobarbitone (10 RCTs, 786 participants; relative risk RR: 1.11; 

95% CI: 0.79, 1.54; I2- 88%). Neonates in the levetiracetam group had a significantly lower 

incidence of hypotension (RR: 0.28; 95% CI: 0.09, 0.86), respiratory depression (RR: 0.36, 95% 

CI: 0.19, 0.66), and depressed sensorium (RR: 0.52, 95% CI: 0.27, 1.00). Three studies 
compared neurodevelopmental outcomes; however two of them were cross-over trials 

where infants received both drugs. Only one RCT enrolled pure cohorts and showed better 

neurodevelopment in the levetiracetam group at one month of age. 

Conclusions: With the limitation of very-low certainty evidence, the results of this systematic 

review suggest that levetiracetam may be non-inferior to phenobarbitone for managing 

neonatal seizures. Considering a better safety profile and marginally better 

neurodevelopment in the short term, levetiracetam may be considered an initial choice for 
managing neonatal seizures. 

 

 

Neonatal sepsis 
 

J Trop Pediatr. 2023 Oct 5;69(6):fmad036. 

 doi: 10.1093/tropej/fmad036. 
Ten- vs. 14-day antibiotic therapy for culture-positive neonatal sepsis 

Kamirul Islam 1, Nazima Khatun 2, Kuntalkanti Das 1, Sudipto Paul 1, Taraknath 

Ghosh 1, Kaustav Nayek 1 

Abstract 

Background: Neonatal sepsis is a major determinant of neonatal mortality. There is a 

scarcity of evidence-based guidelines for the duration of antibiotics in culture-positive 

sepsis. 
Objectives: The aim of this study was to compare the efficacy of 10- and 14-day antibiotic 

therapies in the management of culture-positive neonatal sepsis. 

Methods: This randomized controlled trial was conducted in the neonatal intensive care unit 

of a tertiary care center among the neonates suffering from culture-positive sepsis (with 
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signs of clinical remission on day 9 of antibiotic) between January 2023 and May 2023. 

Newborns with major congenital anomaly, deep-seated infections, multi-organ dysfunction, 

associated fungal infections/infection by multiple organisms and severe birth asphyxia were 

excluded. Two hundred and thirty-four newborns were randomized into two groups-study 

(received 10 days of antibiotics) and control (received 14 days of antibiotics). Treatment 

failure, hospital stay and adverse effects were compared between the two groups. p < 0.05 
was taken as the limit of statistical significance. 

Results: Median [interquartile range (IQR)] birth weight and gestational age of the study 

population (53.8% boys) were 2.424 kg (IQR: 2.183-2.695) and 37.3 weeks (IQR: 35.5-38.1), 

respectively. Acinetobacter was the most commonly isolated species (56, 23.9%). The 

baseline characteristics of both groups were almost similar. Treatment failure was similar in 

the study and control groups (3.8% vs. 1.7%, p = 0.40), with a shorter hospital stay [median 

(IQR): 14 (13-16) vs. 18 (17-19) days, p < 0.001]. 
Conclusion: Ten-day antibiotic therapy was comparable with 14-day antibiotic therapy in 

efficacy, with a shorter duration of hospital stay and without any significant increase in 

adverse effects. 

 

Jaundice 
 

Cochrane Database Syst Rev. 2024 May 28;5(5):CD011060. 
 doi: 10.1002/14651858.CD011060.pub2. 

Transcutaneous bilirubinometry for detecting jaundice in term or late preterm 

neonates 

Charles I Okwundu 1, Vinod K Bhutani 2, Olalekan A Uthman 3, Johan Smith 4, Abiola 

Olowoyeye 5, Michelle Fiander 6, Charles S Wiysonge 7 

Abstract 

Background: The American Academy of Pediatrics and the Canadian Paediatric Society both 
advise that all newborns should undergo bilirubin screening before leaving the hospital, and 

this has become the standard practice in both countries. However, the US Preventive Task 

Force has found no strong evidence to suggest that this practice of universal screening for 

bilirubin reduces the occurrence of significant outcomes such as bilirubin-induced 

neurologic dysfunction or kernicterus. 

Objectives: To evaluate the effectiveness of transcutaneous screening compared to visual 

inspection for hyperbilirubinemia to prevent the readmission of newborns (infants greater 
than 35 weeks' gestation) for phototherapy. 

Search methods: We searched CENTRAL, MEDLINE, Embase, CINAHL, ClinicalTrials.gov, 

ICTRP, and ISRCTN in June 2023. We also searched conference proceedings, and the 

reference lists of included studies. 

Selection criteria: We included randomized controlled trials (RCTs), quasi-randomized, 

cluster-randomized, or prospective cohort studies with control arm that evaluated the use of 

transcutaneous bilirubin (TcB) screening for hyperbilirubinemia in newborns before hospital 
discharge. 

Data collection and analysis: We used standard methodologic procedures expected by 

Cochrane. We evaluated treatment effects using a fixed-effect model with risk ratio (RR) and 

95% confidence intervals (CI) for categorical data and mean, standard deviation (SD), and 
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mean difference (MD) for continuous data. We used the GRADE approach to evaluate the 

certainty of evidence. 

Main results: We identified one RCT (1858 participants) that met our inclusion criteria. The 

study included 1858 African newborns at 35 weeks' gestation or greater who were receiving 

routine care at a well-baby nursery, and were randomly recruited prior to discharge to 

undergo TcB screening. The study had good methodologic quality. TcB screening versus 
visual assessment of hyperbilirubinemia in newborns: - may reduce readmission to the 

hospital for hyperbilirubinemia (RR 0.25, 95% CI 0.14 to 0.46; P < 0.0001; moderate-certainty 

evidence); - probably has little or no effect on the rate of exchange transfusion (RR 0.20, 95% 

CI 0.01 to 14.16; low-certainty evidence); - may increase the number of newborns who 

require phototherapy prior to discharge (RR 2.67, 95% CI 1.56 to 4.55; moderate-certainty 

evidence). - probably has little or no effect on the rate of acute bilirubin encephalopathy (RR 

0.33, 95% CI 0.01 to 8.18; low-certainty evidence). The study did not evaluate or report cost of 
care. 

Authors' conclusions: Moderate-certainty evidence suggests that TcB screening may reduce 

readmission for hyperbilirubinemia compared to visual inspection. Low-certainty evidence 

also suggests that TcB screening probably has little or no effect on the rate of exchange 

transfusion compared to visual inspection. However, moderate-certainty evidence suggests 

that TcB screening may increase the number of newborns that require phototherapy before 

discharge compared to visual inspection. Low-certainty evidence suggests that TcB 
screening probably has little or no effect on the rate of acute bilirubin encephalopathy 

compared to visual inspection. Given that we have only identified one RCT, further studies 

are necessary to determine whether TcB screening can help to reduce readmission and 

complications related to neonatal hyperbilirubinemia. In settings with limited newborn 

follow-up after hospital discharge, identifying newborns at risk of severe hyperbilirubinemia 

before hospital discharge will be important to plan targeted follow-up of these infants. 

 

Nutrition 
(see also Anaemia and iron deficiency, Zinc, Maternal nutrition, Vitamin A, Tuberculosis, 

Helminths and other gastrointestinal infections, HIV case management)  

 

 

Growth monitoring 
 

Cochrane Database Syst Rev. 2023 Oct 12;10(10):CD014785. 
 doi: 10.1002/14651858.CD014785.pub2. 

The impact of growth monitoring and promotion on health indicators in children under 

five years of age in low- and middle-income countries 

Melissa Taylor 1, Janet Tapkigen 2, Israa Ali 3, Qin Liu 4, Qian Long  5, Helen Nabwera  1 

Abstract 

Background: Undernutrition in the critical first 1000 days of life is the most common form of 

childhood malnutrition, and a significant problem in low- and middle-income countries 
(LMICs). The effects of undernutrition in children aged under five years are wide-ranging and 

include increased susceptibility to and severity of infections; impaired physical and cognitive 
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development, which diminishes school and work performance later in life; and death. 

Growth monitoring and promotion (GMP) is a complex intervention that comprises regular 

measurement and charting of growth combined with promotion activities. Policymakers, 

particularly in international aid agencies, have differing and changeable interpretations and 

perceptions of the purpose of GMP. The effectiveness of GMP as an approach to preventing 

malnutrition remains a subject of debate, particularly regarding the added value of growth 
monitoring compared with promotion alone. 

Objectives: To evaluate the effectiveness of child growth monitoring and promotion for 

identifying and addressing faltering growth, improving infant and child feeding practices, 

and promoting contact with and use of health services in children under five years of age in 

low- and middle-income countries. 

Search methods: We used standard, extensive Cochrane search methods. The latest search 

date was 3 November 2022. 
Selection criteria: We included randomised controlled trials (RCTs), cohort studies, and 

controlled before-after studies that compared GMP with standard care or nutrition education 

alone in non-hospitalised children aged under five years. 

Data collection and analysis: We used standard Cochrane methods to conduct a narrative 

synthesis. Our primary outcomes were anthropometric indicators, infant and child feeding 

practices, and health service usage. Secondary outcomes were frequency and severity of 

childhood illnesses, and mortality. We used GRADE to assess the certainty of evidence for 
each primary outcome. 

Main results: We included six studies reported in eight publications. We grouped the 

findings according to intervention. Community-based growth monitoring and promotion 

(without supplementary feeding) versus standard care We are unsure if GMP compared to 

standard care improves infant and child feeding practices, as measured at 24 months by the 

proportion of infants who have fluids other than breast milk introduced early (49.7% versus 

70.5%; 1 study; 4296 observations; very low-certainty evidence). We are unsure if GMP 
improves health service usage, as measured at 24 months by the proportion of children who 

receive vitamin A (72.5% versus 62.9%; 1 study; 4296 observations; very low-certainty 

evidence) and the proportion of children who receive deworming (29.2% versus 14.6%; 1 

study; 4296 observations; very low-certainty evidence). No studies reported selected 

anthropometric indicators (weight-for-age z-score or height-for-age z-score) at 12 or 24 

months, infant and child feeding practices at 12 months, or health service usage at 12 

months. Community-based growth monitoring and promotion (with supplementary feeding) 
versus standard care Two studies (with 569 participants) reported the mean weight-for-age 

z-score at 12 months, providing very low-certainty evidence: in one study, there was little or 

no difference between GMP and standard care (mean difference (MD) -0.07, 95% confidence 

interval (CI) -0.19 to 0.06); in the other study, mean weight-for-age z-score worsened in both 

groups, but we were unable to calculate a relative effect. GMP versus standard care may 

make little to no difference to the mean height-for-age z-score at 12 months (MD -0.15, 95% 

CI -0.34 to 0.04; 1 study, 337 participants; low-certainty evidence). Two studies (with 564 
participants) reported a range of outcome measures related to infant and child feeding 

practices at 12 months, showing little or no difference between the groups (very low-

certainty evidence). No studies reported health service usage at 12 or 24 months, feeding 

practices at 24 months, or selected anthropometric indicators at 24 months. 

Authors' conclusions: There is limited uncertain evidence on the effectiveness of GMP for 

identifying and addressing faltering growth, improving infant and child feeding practices, 
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and promoting contact with and use of health services in children aged under five years in 

LMICs. Future studies should explore the reasons for the apparent limited impact of GMP on 

key child health indicators. Reporting of GMP interventions and important outcomes must be 

transparent and consistent. 

 

 

Nutritional education 
 

PLoS One. 2024 Mar 15;19(3):e0300334. 

 doi: 10.1371/journal.pone.0300334. eCollection 2024. 

Care groups in an integrated nutrition education intervention improved infant growth 

among South Sudanese refugees in Uganda's West Nile post-emergency settlements: A 

cluster randomized trial 

Joel J Komakech 1, Sam R Emerson 2, Ki L Cole 3, Christine N Walters 2, Hasina 
Rakotomanana  2, Margaret K Kabahenda  4, Deana A Hildebrand 2, Barbara J Stoecker 2 

Abstract 

Objective: This study examined the effects of a peer-led integrated nutrition education 

intervention with maternal social support using Care Groups on infant growth among South 

Sudanese refugees in Uganda. 

Methods: A community-based cluster-randomized trial (RCT) was conducted among 390 

pregnant women (third trimester). Two intervention study arms were Mothers-only(n = 131) 
and Parents-combined (n = 142) with a Control (n = 117). WHO infant growth standards 

defined length-for-age z-scores (LAZ) for stunting, weight-for-age z-scores (WAZ) for 

underweight and weight-for-length z-scores (WLZ) for wasting. The Medical Outcomes Study 

(MOS) social support index was a proxy measure for social support. A split-plot ANOVA tested 

the interaction effects of social support, intervention, and time on infant growth after 

adjusting for covariates. Further, pairwise comparisons explained mean differences in infant 

growth among the study arms. 
Results: The mean infant birth weight was 3.1 ± 0.5 kg. Over the study period, infant stunting 

was most prevalent in the Control (≥ 14%) compared to Mothers-only (< 9.5%) and Parents-

combined (< 7.4%) arms. There were significant interaction effects of the Care Group 

intervention and social support by time on infant mean LAZ (F (6, 560) = 28.91, p < 0.001), 

WAZ (F (5.8, 539.4) = 12.70, p = < 0.001) and WLZ (F (5.3, 492.5) = 3.38, p = 0.004). Simple main 

effects by the end of the study showed that the intervention improved infant mean LAZ 
(Mothers-only vs. Control (mean difference, MD) = 2.05, p < 0.001; Parents-combined vs. 

Control, MD = 2.00, p < 0.001) and WAZ (Mothers-only vs. Control, MD = 1.27, p < 0.001; 

Parents-combined vs. Control, MD = 1.28, p < 0.001). 

Conclusion: Maternal social support with an integrated nutrition education intervention 

significantly improved infant stunting and underweight. Nutrition-sensitive approaches 

focused on reducing child undernutrition among post-emergency refugees may benefit from 

using Care Groups in programs. 
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Front Public Health. 2023 Nov 13:11:1277471. 

 doi: 10.3389/fpubh.2023.1277471. eCollection 2023. 

Effectiveness of a positive deviance approach to improve mother's nutritional 

knowledge, attitude, self-efficacy, and child's nutritional status in Maji District, West 

Omo Zone, South West region, Ethiopia: a cluster randomized control trial 

Abraham Tamirat Gizaw 1, Pradeep Sopory 2, Morankar Sudhakar 1 
Abstract 

Background: Achieving appropriate feeding for infants and young children continues to be a 

struggle. These impediments are not only due to limited food availability but also 

inadequate knowledge, unfavorable attitudes, and low self-efficacy. A positive deviant 

approach (PDA) addressing positive and possible solutions inherent in a community focusing 

on problems is applied in Africa and particularly to Ethiopia. Therefore, this trial is aimed at 

evaluating the effectiveness of PDA in improving mothers' nutritional knowledge, attitudes, 
self-efficacy, and children's nutritional status. 

Method: This was a cluster randomized control trial in which 516 mothers were randomly 

assigned to either an intervention or control group after collecting baseline data. The trial 

participants in the intervention cluster received a positive deviant intervention for 6 months, 

whereas those in the control group received only the usual care. Trained positive deviant 

mothers (PDM) delivered the intervention. A pretested, structured, interviewer-administered 

questionnaire was used for data collection. Generalized estimating equation regression 
analysis adjusted for baseline covariates and clustering was used to test the intervention 

effect. 

Result: The results showed that PDA improved breastfeeding outcomes in the intervention 

groups compared to their counterparts. A mean difference (MD) of breastfeeding (BF) 

knowledge (MD = 6.47; 95% CI: 6.45-6.49), BF attitude (MD = 12.68; 95% CI: 11.96-13.40), and 

BF self-efficacy (MD = 3.13; 95% CI: 3.05-3.21) was observed favoring the intervention. The 

intervention group showed better improvement in complementary feeding (CF) knowledge, 
attitude, and self-efficacy among mothers compared to the control group. A mean difference 

in CF knowledge (MD = 4.53, 95% CI: 4.31-4.75), CF attitude (MD = 9.14, 95% CI: 8.52-9.75), 

and CF self-efficacy (MD = 11.64, 95% CI: 11.16-12.12) were observed favoring the 

intervention. At the end of the 6-month follow-up, children in the intervention group showed 

a lower prevalence of underweight (18.23%) (95% CI: 4.55, 22.54%; p = 0.004) compared with 

the control group. 

Conclusion: PDA was effective in improving mothers' nutritional knowledge, attitude, and 
self-efficacy and reducing children's underweight in the intervention area 

 

Micronutients, multivitamins, and food fortification 
(See also Vitamin A) 

 

Br J Nutr. 2023 Oct 5:1-13. 

 doi: 10.1017/S0007114523002234. Online ahead of print. 
Ten2Twenty-Ghana: a randomised controlled trial on the efficacy of multiple 

micronutrient-fortified biscuits on the micronutrient status of adolescent girls  

Fusta Azupogo 1 2, Abdul-Razak Abizari # 3, Edith J M Feskens 4, Hans Verhoef 4, Inge D Brouwer 4 
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Adolescent girls are an important target group for micronutrient interventions particularly in 

Sub-Saharan Africa where adolescent pregnancy and micronutrient deficiencies are 

common. When consumed in sufficient amounts and at levels appropriate for the 

population, fortified foods may be a useful strategy for this group, but little is known about 

their effectiveness and timing (regarding menarche), particularly in resource-poor 

environments. We evaluated the effect of consuming multiple micronutrient-fortified 
biscuits (MMB), sold in the Ghanaian market, 5 d/week for 26 weeks compared with 

unfortified biscuits (UB) on the micronutrient status of female adolescents. We also explored 

to what extent the intervention effect varied before or after menarche. Ten2Twenty-Ghana 

was a 26-week double-blind, randomised controlled trial among adolescent girls aged 10-17 

years (n 621) in the Mion District, Ghana. Biomarkers of micronutrient status included 

concentrations of Hb, plasma ferritin (PF), soluble transferrin receptor (TfR) and retinol-

binding protein (RBP), including body-iron stores. Intention-to-treat analysis was 
supplemented by protocol-specific analysis. We found no effect of the intervention on PF, 

TfR and RBP. MMB consumption did not affect anaemia and micronutrient deficiencies at the 

population level. MMB consumption increased the prevalence of vitamin A deficiency by 6·2 

% (95 % CI (0·7, 11·6)) among pre-menarche girls when adjusted for baseline micronutrient 

status, age and height-for-age Z-score, but it decreased the prevalence of deficient/low 

vitamin A status by -9·6 % (95 % CI (-18·9, -0·3)) among post-menarche girls. Consuming MMB 

available in the market did not increase iron status in our study, but reduced the prevalence 
of deficient/low vitamin A status in post-menarcheal girls. 

 

 

 

Am J Prev Med. 2024 Jun;66(6):1078-1088. 

 doi: 10.1016/j.amepre.2024.01.017. Epub 2024 Feb 1. 

Randomized Trial to Improve Body Composition and Micronutrient Status Among South 
African Children 

Kurt Z Long  1, Johanna Beckmann 2, Christin Lang  2, Harald Seelig  2, Siphesihle 

Nqweniso 3, Nicole Probst-Hensch 4, Uwe Pühse 2, Peter Steinmann 4, Rosa du Randt 3, Cheryl 

Walter 3, Jürg Utzinger 4, Markus Gerber 2 

Abstract 

Introduction: Physical activity (PA) promotion combined with multimicronutrient 

supplementation (MMNS) among school-age children may reduce fat mass accrual and 
increase muscle mass through different mechanisms and so benefit child health. This study 

determined the efficacy of combined interventions on body composition among South 

African schoolchildren and determined if micronutrients mediate these effects. 

Study design: Longitudinal cluster randomized controlled trial of children followed from 

2019 to 2021. Statistical analyses carried from 2022 to 2023. 

Setting/participants: A total of 1,304 children 6-12 years of age recruited from public 

schools in Gqeberha, South Africa. 
Intervention: Children were randomized by classes to either: (a) a physical activity group 

(PA); (b) a MMNS group; (c) a physical activity + multimicronutrient supplementation group 

(PA + MMNS); and (d) a placebo control group. 

Main outcome measures: Trajectories of overall and truncal fat free mass (FFM) and fat 

mass (FM) estimates in modeled at 9 and 21 months using latent growth curve models 

(LGCM). Changes in micronutrient concentrations at 9 months from baseline. 
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Results: An increased FFM trajectory was found among children in the MMNS arm at 9 

months (Beta 0.16, 95% CI = 0.12, 0.31). The PA and MMNS arms both had positive indirect 

effects on this trajectory at 9 months (Beta 0.66, 95% CI = 0.44, 0.88 and Beta 0.32 95% CI = 

0.1 0.5, respectively) and similarly at 21 months when mediated by zinc concentration 

changes. A reduced FM trajectory was found among children in the PA promotion arm at 9 

months when using this collection point as the referent intercept. This arm was inversely 
associated with the FM trajectory at 9 months when mediated by zinc changes. 

Conclusions: PA and MMNS promotion in school-based interventions directly contributed to 

reductions in FM and increased FFM among South African children and indirectly through 

changes in micronutrient status. 

 

  

 
Br J Nutr. 2023 Sep 14;130(5):868-877. 

 doi: 10.1017/S0007114522003944. Epub 2022 Dec 21. 

Milk-cereal mix supplementation during infancy and impact on neurodevelopmental 

outcomes at 12 and 24 months of age: a randomised controlled trial in India 

Ravi Prakash Upadhyay 1 2, Sunita Taneja  1, Tor Arne Strand 3, Mari Hysing  4, Beena 

Koshy 5, Nita Bhandari 1, Rajiv Bahl 6 

Abstract 
Inadequate protein intake and lack of micronutrients may affect neurodevelopment in 

infants. This randomised controlled trial was conducted to measure the effect of two milk-

cereal mixes with modest and high amounts of protein and enriched with multiple 

micronutrients, given between 6 and 12 months, on cognitive, language, motor and 

behavioural scores at 12 and 24 months of age, compared with no-supplementation. The two 

supplements were also compared with each other. The study was conducted in urban Delhi, 

India, and the infants were randomised in a 1:1:1 ratio to the three study groups. At 12 and 24 
months of age, 1134 and 1214 children were available, respectively. At 12 months of age, 

compared with no-supplement group, an increase in the motor scores (mean difference, MD 

1·52, 95 % CI: 0·28, 2·75) and a decrease in the infant temperament scores (MD - 2·76, 95 % CI: 

-4·23, -1·29) in the modest-protein group was observed. Those in the high-protein group had 

lower socio-emotional scores (MD - 1·40, 95 % CI: -2·43, -0·37) and higher scores on Infant 

Temperament Scale (MD 2·05, 95 % CI: 0·62, 3·48) when compared with modest-protein 

group. At 24 months, no significant differences in any of the neurodevelopment scores 
between the three study groups was found. In conclusion, supplementation with modest 

amount of protein and multiple micronutrients may lead to short-term small improvements 

in motor function and infant temperament. There appears no advantage of supplementing 

with high protein, rather negative effects on infant behaviour were observed. 
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 doi: 10.1017/S0007114523000739. Epub 2023 Mar 22. 

Associations between maternal and infant selenium status and child growth in a birth 

cohort from Dhaka, Bangladesh 

Rukshan Mehta  1, Christine Krupa  1 2, Tahmeed Ahmed 3, Davidson H Hamer 4 5 6, Abdullah Al 

Mahmud 3 
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Abstract 

Deficiency of essential trace element, Se, has been implicated in adverse birth outcomes and 

in child linear growth because of its important role in redox biology and associated 

antioxidant effects. We used data from a randomised controlled trial conducted among a 

cohort of pregnant and lactating women in Dhaka, Bangladesh to examine associations 

between Se biomarkers in whole blood (WBSe), serum and selenoprotein P (SEPP1) in 
maternal delivery and venous cord (VC) blood. Associations between Se biomarkers, birth 

weight and infant growth outcomes (age-adjusted length, weight, head circumference and 

weight-for-length z-scores) at birth, 1 and 2 years of age were examined using regression 

analyses. WB and serum Se were negatively associated with birth weight (adjusted β, 95 % 

CI, WBSe delivery: −26·6 (–44·3, −8·9); WBSe VC: −19·6 (–33·0, −6·1)); however, delivery SEPP1 

levels (adjusted β: −37·5 (–73·0, −2·0)) and VC blood (adjusted β: 82·3 (30·0, 134·7)) showed 

inconsistent and opposite associations with birth weight. Positive associations for SEPP1 VC 
suggest preferential transfer from mother to fetus. We found small associations between 

infant growth and WBSe VC (length-for-age z-score β, 95 % CI, at birth: −0·05 (–0·1, −0·01)); 12 

months (β: −0·05 (–0·08, −0·007)). Weight-for-age z-score also showed weak negative 

associations with delivery WBSe (at birth: −0·07 (–0·1, −0·02); 12 -months: −0·05 (–0·1, −0·005)) 

and in WBSe VC (at birth: −0·05 (–0·08, −0·02); 12 months: −0·05 (–0·09, −0·004)). Given the fine 

balance between essential nutritional and toxic properties of Se, it is possible that WB and 

serum Se may negatively impact growth outcomes, both in utero and postpartum. 
 

 

 

 

Am J Clin Nutr. 2024 Feb;119(2):470-484. 

 doi: 10.1016/j.ajcnut.2023.11.005. Epub 2023 Nov 11. 

Effectiveness of intermittent iron and high-dose vitamin A supplementation on 
cognitive development of school children in southern Ethiopia: a randomized placebo-

controlled trial 

Befikadu Tariku Gutema  1, Bruno Levecke 2, Muluken Bekele Sorrie 3, Nega Degefa 

Megersa 4, Tadiwos Hailu Zewdie 5, Gesila Endashaw Yesera  4, Stefaan De Henauw 6, Amina 

Abubakar 7, Souheila Abbeddou 6 

Abstract 

Background: Iron is an essential mineral whose deficiency results in cognitive alteration, 
impaired emotional behaviors, and altered myelination and neurotransmission. In animal 

models, it has been shown that vitamin A (VA) could affect cognition. 

Objectives: The study aimed to evaluate the effectiveness of intermittent iron and VA 

supplementation on cognitive development of schoolchildren, and to assess the interaction 

between these supplementations. 

Methods: Considering a 2 × 2 factorial design, 504 children were randomly assigned to 1 of 

the 4 arms: placebo VA and placebo iron supplement; high-dose vitamin VA and placebo iron 
supplement; iron supplement and placebo VA; and iron and high-dose vitamin VA 

supplements. Cognitive development was assessed using Raven's Coloured Progressive 

Matrices, digit span, Tower of London, and visual search tasks. 

Results: The mean [± standard deviation (SD)] age of the enrolled children was 9.6 (±1.6) y. 

One-fifth of the children had iron deficiency or anemia, whereas 2.9%, 3.9%, and 12.1% of 

children had low iron stores, iron deficiency anemia, and VA deficiency, respectively. 
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Intermittent iron supplementation did not result in any significant improvement of children's 

cognitive development and had a negative effect on the performance index of the visual 

search task compared with placebo (-0.17 SD, 95% confidence interval: -0.32, -0.02). Effects 

were evident among children with stunting, thinness, or children coming from 

understimulating home environments. High-dose VA supplementation resulted in a 

significant improvement of digit span z-score with a mean difference of 0.30 SD (95% 
confidence interval: 0.14, 0.46) compared with placebo VA. VA had a more beneficial impact 

for girls, children infected with helminths, and those from food secure households.  

Conclusion: In a population where the prevalence of iron deficiency is low, intermittent iron 

supplementation did not have any or negative effect on the child's cognitive development 

outcomes. Conversely, VA supplementation improved the child's working memory. 

 

 
 

J Nutr. 2024 Mar 6:S0022-3166(24)00153-6. 

 doi: 10.1016/j.tjnut.2024.03.005. Online ahead of print. 

Consumption of iron-fortified lentils is protective against declining iron status among 

adolescent girls in Bangladesh: evidence from a community-based double-blind, 

cluster-randomized controlled trial 

Fakir Md Yunus 1, Chowdhury Jalal 2, Anupom Das 3, Kaosar Afsana  4, Rajib Podder 5, Albert 
Vandenberg  6, Diane M DellaValle 7 

Abstract 

Background: In many low-income countries, iron deficiency (ID) and its anemia (IDA) pose 

significant health challenges, particularly among women and girls. Finding sustainable and 

effective solutions to address this issue is critical. 

Objectives: This study aimed to evaluate the efficacy of incorporating iron-fortified lentils 

(IFLs) into the diets of rural Bangladeshi adolescent girls on their body iron (Fe) status.  
Methods: A community-based, double-blind, cluster-randomized controlled trial involved 

n=1195 girls aged 10-17 years. 48 adolescent clubs (n= ∼ 27 girls each) were randomized into 

three groups: 1) 200 g cooked IFLs, 2) 200 g cooked non-iron fortified lentils (NIFLs), and 3) a 

control group with no lentils (usual dietary intake). The intervention, administered five days 

a week for 85 feeding days, provided ∼8.625 mg of Fe from each serving of IFLs and 2.625 mg 

from NIFLs. Blood samples collected at baseline, midpoint (42 feeding days) and endpoint 

(85 feeding days) assessed key Fe and inflammation biomarkers. Statistical analyses were 
filtered for inflammation.. 

Results: While all groups experienced a decline in Fe status over time, the IFL group 

exhibited a significantly reduced decline in serum ferritin (sFer -7.2 μg/L), and total body iron 

level (TBI -0.48 mg/kg) compared to NIFL (sFer -14.3 μg/L and TBI -1.36 mg/kg) and usual 

intake group (sFer -12.8 μg/L and TBI -1.33 mg/kg). Additionally, those in the IFL group had a 

57% reduced risk of developing clinical ID (sFer <15 μg/L) compared to usual intake group.  

Conclusion: Our findings suggest that incorporating IFLs into the diet can help mitigate a 
decline in sFer, indicating a positive impact on the body Fe status of adolescent girls. This 

research underscores the potential role of fortified foods in addressing ID and IDA in 

vulnerable populations, emphasizing the significance of food-based interventions in public 

health. 
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Lipid-based nutrition supplements 
 

Am J Clin Nutr. 2023 Aug;118(2):433-442. 

 doi: 10.1016/j.ajcnut.2023.05.025. Epub 2023 May 29. 

Prenatal and postnatal small-quantity lipid-based nutrient supplements and children's 

social-emotional difficulties at ages 9-11 y in Ghana: follow-up of a randomized 
controlled trial 

Elizabeth L Prado 1, Seth Adu-Afarwuah 2, Charles D Arnold 3, Ebenezer Adjetey 2, Benjamin 

Amponsah 4, Helena Bentil 3, Kathryn G Dewey 3, Amanda E Guyer 5, Adom Manu 6, Mavis 

Mensah 2, Brietta M Oaks 7, Maku Ocansey 8, Xiuping Tan 3, Paul D Hastings 9 

Abstract 

Background: Provision of small-quantity lipid-based nutrient supplements (SQ-LNSs) during 

early life improves growth and development. In the International Lipid-Based Nutrient 
Supplements DYAD-Ghana trial, prenatal and postnatal SQ-LNS reduced social-emotional 

difficulties at age 5 y, with greater effects among children in less-enriched home 

environments. 

Objectives: We aimed to investigate the effect of prenatal and postnatal SQ-LNS on 

children's social-emotional problems at age 9-11 y. 

Methods: In 2009-2011, 1320 pregnant women ≤20 wk gestation were randomly assigned to 
receive the following daily until 6 mo postpartum: 1) iron and folic acid until delivery, then 

placebo, 2) multiple micronutrients (MMNs), or 3) SQ-LNS (20 g/d). Children in group 3 

received SQ-LNS from 6 to 18 mo. In 2021, we evaluated children's social-emotional 

outcomes with 6 assessment tools that used caregiver, teacher, and/or self-report to 

measure socioemotional difficulties, conduct problems, temperament, mood, anxiety, and 

emotion management. 

Results: We assessed outcomes in 966 children, comprising 79.4% of 1217 participants 
eligible for re-enrolment. No significant differences were found between the SQ-LNS and 

control (non-LNS groups combined) groups. Few children (<2%) experienced high parent-

reported social-emotional difficulties at 9-11 y, in contrast to the high prevalence at age 5 in 

this cohort (25%). Among children in less-enriched early childhood home environments, the 

SQ-LNS group had 0.37 SD (-0.04 to 0.82) lower self-reported conduct problems than the 

control group (P-interaction = 0.047). 

Conclusions: Overall positive effects of SQ-LNS on social-emotional development previously 
found at age 5 y are not sustained to age 9-11 y; however, there is some evidence of positive 

effects among children in less-enriched environments. The lack of effects may be owing to 

low prevalence of social-emotional problems at preadolescence, resulting in little potential 

to benefit from early nutritional intervention at this age in this outcome domain. Follow-up 

during adolescence, when social-emotional problems more typically onset, may yield further 

insights.  

 
 

Am J Clin Nutr. 2023 Aug 9;S0002-9165(23)66071-X. 

 doi: 10.1016/j.ajcnut.2023.08.001. Online ahead of print. 
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Effect of Peanut Paste-Based Ready-to-Use School Meals With and Without Milk on Fluid 

Cognition in Northern Ghana: A Randomized Controlled Trial 

Kevin B Stephenson 1, Donna R Wegner 2, Tamara G Hershey 3, Tasha Doty 4, Ephious 

Davis 2, Matilda Steiner-Asiedu 5, Firibu K Saalia  5, Issah Shani 5, Mark J Manary 6 

Abstract 

Background: Few studies have investigated the role of school feeding in low- and middle-
income countries as a means of improving childhood cognition. Peanut-based ready-to-use 

foods with milk or cowpea offer an affordable, scalable option that might improve cognition.  

Objective: To determine whether micronutrient-fortified peanut-based ready-to-use foods 

made with milk (PM-RUF) or cowpea (PC-RUF) would improve fluid cognition as assessed by 

4 tests from the NIH Toolbox Cognitive Battery when compared with a micronutrient-fortified 

millet porridge (FP) after a year of school feeding. 

Methods: An individually randomized, investigator-blinded, controlled clinical trial was 
conducted at 6 schools in Mion District in rural northern Ghana. 871 school children aged 5-

12 years were randomized and allocated to receive PM-RUF (n = 282), PC-RUF (n = 292), or FP 

(n = 297), each providing approximately 400 kcal/day. The primary outcomes were 4 fluid 

cognition test scores: Dimensional Change Card Sort test (DCCS), Flanker Inhibitory Control 

and Attention test (FICA), Pattern Comparison Processing Speed test (PCPS), and a modified 

List Sorting Working Memory test (LSWM). Secondary outcomes included a composite 

median ranking of the 4 primary outcomes as well as changes in anthropometry.  
Results: Among the 871 participants (median age, 8.8 years; 47% female), 795 (91%) 

completed endline cognitive testing. Median attendance rates exceeded 87% in all groups. 

PM-RUF group demonstrated better fluid cognition on DCCS (OR: 1.5; 95% CI: 1.1, 2.0; P = 

0.016) and PCPS (OR: 1.4; 95% CI: 1.0, 1.9; P = 0.026) than FP, while there were no significant 

differences on FICA or LSWM. PC-RUF group demonstrated no improvement over FP on any 

cognitive tests. PM-RUF group had superior fluid cognition composite median rankings (OR: 

1.5; 95% CI: 1.1, 2.0; P = 0.007). 
Conclusions: Among rural Ghanaian children 5-12 years of age, PM-RUF compared with FP 

resulted in superior fluid cognition. 

 

 

 

Am J Clin Nutr. 2024 Mar;119(3):829-837. 

 doi: 10.1016/j.ajcnut.2024.01.018. Epub 2024 Jan 24. 
Effect of lipid-based nutrient supplements on micronutrient status and hemoglobin 

among children with stunting: secondary analysis of a randomized controlled trial in 

Uganda 

Rolland Mutumba  1, Hannah Pesu 2, Joseph Mbabazi 1, Eva Greibe 3, Ebba Nexo 3, Mette F 

Olsen 4, André Briend 5, Christian Mølgaard 2, Kim F Michaelsen 2, Christian Ritz 6, Suzanne 

Filteau 7, Ezekiel Mupere 8, Henrik Friis 2, Benedikte Grenov 9 

Abstract 
Background: Micronutrient deficiencies and anemia are widespread among children with 

stunting. 

Objectives: We assessed the effects of lipid-based nutrient supplements (LNS) containing 

milk protein (MP) and/or whey permeate (WP) on micronutrient status and hemoglobin (Hb) 

among children with stunting. 
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Methods: This was a secondary analysis of a randomized controlled trial. Children aged 12-

59 mo with stunting were randomly assigned to LNS (100 g/d) with milk or soy protein and 

WP or maltodextrin for 12 wk, or no supplement. Hb, serum ferritin (S-FE), serum soluble 

transferrin receptor (S-TfR), plasma cobalamin (P-Cob), plasma methylmalonic acid (P-MMA), 

plasma folate (P-Fol), and serum retinol-binding protein (S-RBP) were measured at inclusion 

and at 12 wk. Data were analyzed using linear and logistic mixed-effects models. 
Results: Among 750 children, with mean age ± SD of 32 ± 11.7 mo, 45% (n = 338) were female 

and 98% (n = 736) completed follow-up. LNS, compared with no supplementation, resulted 

in 43% [95% confidence interval (CI): 28, 60] greater increase in S-FE corrected for 

inflammation (S-FEci), 2.4 (95% CI: 1.2, 3.5) mg/L greater decline in S-TfR, 138 (95% CI: 111, 

164) pmol/L greater increase in P-Cob, 33% (95% CI: 27, 39) reduction in P-MMA, and 8.5 (95% 

CI: 6.6, 10.3) nmol/L greater increase in P-Fol. There was no effect of LNS on S-RBP. Lactation 

modified the effect of LNS on markers of cobalamin status, reflecting improved status among 
nonbreastfed and no effects among breastfed children. LNS increased Hb by 3.8 (95% CI: 1.7, 

6.0) g/L and reduced the odds of anemia by 55% (odds ratio: 0.45, 95% CI: 0.29, 0.70). MP 

compared with soy protein increased S-FEci by 14% (95% CI: 3, 26). 

Conclusions: LNS supplementation increases Hb and improves iron, cobalamin, and folate 

status, but not vitamin A status among children with stunting. LNS should be considered for 

children with stunting. This trial was registered at ISRCTN as 13093195. 

 

Environmental enteric dysfunction 
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Bioactive glycans in a microbiome-directed food for children with malnutrition 

Matthew C Hibberd # 1 2 3, Daniel M Webber # 1 2 3, Dmitry A Rodionov 4, Suzanne 

Henrissat 1 2 5, Robert Y Chen 1 2, Cyrus Zhou 1 2, Hannah M Lynn 1 2, Yi Wang 1 2, Hao-Wei 
Chang  1 2, Evan M Lee 1 2, Janaki Lelwala-Guruge 1 2, Marat D Kazanov 6, Aleksandr A 

Arzamasov 4, Semen A Leyn 4, Vincent Lombard 5, Nicolas Terrapon 5, Bernard 

Henrissat 7 8, Juan J Castillo 9, Garret Couture 9, Nikita P Bacalzo Jr 9, Ye Chen 1 2 9, Carlito B 

Lebrilla  9, Ishita Mostafa  10, Subhasish Das 10, Mustafa Mahfuz 10, Michael J Barratt 1 2 3, Andrei L 

Osterman 4, Tahmeed Ahmed 10, Jeffrey I Gordon 11 12 13 

Abstract 

Evidence is accumulating that perturbed postnatal development of the gut microbiome 
contributes to childhood malnutrition1-4. Here we analyse biospecimens from a randomized, 

controlled trial of a microbiome-directed complementary food (MDCF-2) that produced 

superior rates of weight gain compared with a calorically more dense conventional ready-to-

use supplementary food in 12-18-month-old Bangladeshi children with moderate acute 

malnutrition4. We reconstructed 1,000 bacterial genomes (metagenome-assembled genomes 

(MAGs)) from the faecal microbiomes of trial participants, identified 75 MAGs of which the 

abundances were positively associated with ponderal growth (change in weight-for-length Z 
score (WLZ)), characterized changes in MAG gene expression as a function of treatment type 

and WLZ response, and quantified carbohydrate structures in MDCF-2 and faeces. The results 

reveal that two Prevotella copri MAGs that are positively associated with WLZ are the 

principal contributors to MDCF-2-induced expression of metabolic pathways involved in 
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utilizing the component glycans of MDCF-2. The predicted specificities of carbohydrate-

active enzymes expressed by their polysaccharide-utilization loci are correlated with (1) the 

in vitro growth of Bangladeshi P. copri strains, possessing varying degrees of polysaccharide-

utilization loci and genomic conservation with these MAGs, in defined medium containing 

different purified glycans representative of those in MDCF-2, and (2) the levels of faecal 

carbohydrate structures in the trial participants. These associations suggest that identifying 
bioactive glycan structures in MDCFs metabolized by growth-associated bacterial taxa will 

help to guide recommendations about their use in children with acute malnutrition and 

enable the development of additional formulations. 
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Effects of L-Carnitine Supplementation on the Rate of Weight Gain and Biomarkers of 

Environmental Enteric Dysfunction in Children with Severe Acute Malnutrition: A 

Double-Blind Randomized Controlled Clinical Trial 

Jinat Alam 1, Shah Mohammad Fahim 2, Md Ridwan Islam 2, Md Ashraful Alam 3, Md Amran 

Gazi 2, Tahmeed Ahmed 4 

Abstract 
Background: Severe acute malnutrition (SAM) is a major public health concern among low- 

and middle-income countries, where the majority of the children encountering this acute 

form of malnutrition suffer from environmental enteric dysfunction (EED). However, 

evidence regarding the effects of L-carnitine supplementation on the rate of weight gain and 

EED biomarkers in malnourished children is limited. 

Objectives: We aimed to investigate the role of L-carnitine supplementation on the rate of 

weight gain, duration of hospital stays, and EED biomarkers among children with SAM. 
Methods: A prospective, double-blind, placebo-controlled, randomized clinical trial was 

conducted at the Nutritional Rehabilitation Unit (NRU) of Dhaka Hospital, International 

Centre for Diarrheal Disease Research, Bangladesh. Children with SAM aged 9-24 mo were 

randomly assigned to receive commercial L-carnitine syrup (100 mg/kg/d) or placebo for 15 d 

in addition to standard of care. A total of 98 children with Weight-for-Length-z-score (WLZ) < -

3 Standard deviation were enrolled between October 2021 and March 2023. Analyses were 

conducted on an intention-to-treat basis. 
Results: The primary outcome variable, "rate of weight gain," was comparable between L-

carnitine and placebo groups (2.09 ± 2.23 compared with 2.07 ± 2.70; P = 0.973), which was 

consistent even after adjusting for potential covariates (age, sex, Weight-for-Age z-score, 

asset index, and WASH practices) through linear regression [ß: 0.37; 95% confidence interval 

(CI): -0.63,1.37; P = 0.465]. The average hospital stay was ∼4 d. The results of adjusted 

median regression showed that following intervention, there was no significant difference in 

the EED biomarkers among the treatment arms; Myeloperoxidase (ng/mL) [ß: -1342.29; 95% 
CI: -2817.35, 132.77; P = 0.074], Neopterin (nmol/L) [ß: -153.33; 95% CI: -556.58, 249.91; P = 

0.452], alpha-1-antitrypsin (mg/mL) [ß: 0.05; 95% CI: -0.15, 0.25; P = 0.627]. Initial L-carnitine 

(μmol/L) levels (median, interquartile range) for L-carnitine compared with placebo were 

54.84 (36.0, 112.9) and 59.74 (45.7, 96.0), whereas levels after intervention were 102.05 (60.9, 

182.1) and 105.02 (73.1, 203.7). 
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Conclusions: Although our study findings suggest that L-carnitine bears no additional effect 

on SAM, we recommend clinical trials with a longer duration of supplementation, possibly 

with other combinations of interventions, to investigate further into this topic of interest. 

This trial was registered at clinicaltrials.gov as NCT05083637. 
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Malnutrition enteropathy in Zambian and Zimbabwean children with severe acute 

malnutrition: A multi-arm randomized phase II trial 

Kanta Chandwe # 1, Mutsa Bwakura-Dangarembizi # 2 3, Beatrice Amadi 1, Gertrude 

Tawodzera  2, Deophine Ngosa  1, Anesu Dzikiti 2, Nivea Chulu 1, Robert Makuyana  2, Kanekwa 
Zyambo 1, Kuda Mutasa  2, Chola Mulenga  1, Ellen Besa  1, Jonathan P Sturgeon 2 4, Shepherd 

Mudzingwa  2, Bwalya Simunyola  1, Lydia Kazhila  1, Masuzyo Zyambo 5, Hazel Sonkwe 5, Batsirai 

Mutasa 2, Miyoba Chipunza  1, Virginia Sauramba  2, Lisa Langhaug  2, Victor Mudenda  1, Simon H 

Murch 6, Susan Hill 7, Raymond J Playford 8 9, Kelley VanBuskirk 1, Andrew J 

Prendergast 2 4, Paul Kelly 10 11 

Abstract 

Malnutrition underlies almost half of all child deaths globally. Severe Acute Malnutrition 
(SAM) carries unacceptable mortality, particularly if accompanied by infection or medical 

complications, including enteropathy. We evaluated four interventions for malnutrition 

enteropathy in a multi-centre phase II multi-arm trial in Zambia and Zimbabwe and 

completed in 2021. The purpose of this trial was to identify therapies which could be taken 

forward into phase III trials. Children of either sex were eligible for inclusion if aged 6-59 

months and hospitalised with SAM (using WHO definitions: WLZ <-3, and/or MUAC <11.5 cm, 

and/or bilateral pedal oedema), with written, informed consent from the primary caregiver. 
We randomised 125 children hospitalised with complicated SAM to 14 days treatment with (i) 

bovine colostrum (n = 25), (ii) N-acetyl glucosamine (n = 24), (iii) subcutaneous teduglutide (n 

= 26), (iv) budesonide (n = 25) or (v) standard care only (n = 25). The primary endpoint was a 

composite of faecal biomarkers (myeloperoxidase, neopterin, α1-antitrypsin). Laboratory 

assessments, but not treatments, were blinded. Per-protocol analysis used ANCOVA, 

adjusted for baseline biomarker value, sex, oedema, HIV status, diarrhoea, weight-for-length 

Z-score, and study site, with pre-specified significance of P < 0.10. Of 143 children screened, 
125 were randomised. Teduglutide reduced the primary endpoint of biomarkers of mucosal 

damage (effect size -0.89 (90% CI: -1.69,-0.10) P = 0.07), while colostrum (-0.58 (-1.4, 0.23) P = 

0.24), N-acetyl glucosamine (-0.20 (-1.01, 0.60) P = 0.67), and budesonide (-0.50 (-1.33, 0.33) P 

= 0.32) had no significant effect. All interventions proved safe. This work suggests that 

treatment of enteropathy may be beneficial in children with complicated malnutrition.   
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Effectiveness of locally produced ready-to-use supplementary foods on the prevention 

of stunting in children aged 6-23 months: a community-based trial from Pakistan 

Sheraz Fazid 1, Zia Ul Haq 1 2, Basharat Hussain Gillani  1, Abdul Jalil Khan 1, Muhammad 
Naseem Khan 3, Aslam Khan 4, Cecilia Garzon 5, Ijaz Habib 5, Mahamadou Tanimoune 5, Yasir 

Ihtesham 5, Adrian H Heald 6 7 

Abstract 

Undernutrition is a major public health problem in developing countries. Around 40·2 % of 

children are stunted in Pakistan. This longitudinal study aimed to assess the effectiveness of 

locally produced ready-to-use supplementary foods in the prevention of stunting by 

detecting change in of children in intervention v. control arm against the 2006 WHO growth 
reference. A community-based non-randomised cluster-controlled trial was conducted from 

January 2018 to December 2020 in the district of Kurram, Khyber Pakhtunkhwa, Pakistan. A 

total of 80 clusters (each cluster comprising ≈ 250-300 households) were defined in the 

catchment population of twelve health facilities. Children aged 6-18 months were 

recruited n 1680. The intervention included a daily ration of 50 g - locally produced ready-to-

use-supplementary food (Wawa-Mum). The main outcome of this study was a change in 

length for age z-score (LAZ) v. WHO growth standards. Comparison between the 
interventions was by t test and ANOVA. Cox proportional hazard models were used to assess 

the association between stunting occurrence and the utilisation of locally produced 

supplement. Out of the total 1680, fifty-one out of the total 1680, 51·1 out of the total 1680 

and 51·1 % (n 859) were male. Mean age 13·9 months (sd + 859) were male. Mean age 13·9 

months (sd + -4·4). At baseline, 36·9 % (n 618) were stunted. In the intervention group, mean 

LAZ score significantly increased from -1·13(2·2 sd) at baseline to -0·93(1·8 sd) at 6-month 

follow-up (P value 0·01) compared with the control group. The incidence rate of stunting in 
the intervention arm was 1·3 v. 3·4 per person year in the control arm. The control group had 

a significantly increased likelihood of stunting (Hazard Ratio (HR) 1·7, 95 % CI 1·46, 

2·05, P value < 0·001) v. the intervention group. Locally produced ready-to-use 

supplementary food is an effective intervention for reducing stunting in children below 2 

years of age. This can be provided as part of a malnutrition prevention package to overcome 

the alarming rates of stunting in Pakistan. 
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Optimal timing of introduction of complementary feeding: a systematic review and 

meta-analysis 

Zahra A Padhani  1 2, Jai K Das 1, Faareha A Siddiqui  1, Rehana A Salam 3, Zohra S Lassi 2, Durray 
Shahwar A Khan 4, Ammaar M A Abbasi 4, Emily C Keats 5, Sajid Soofi 4, Robert E 

Black 6, Zulfiqar A Bhutta  1 5 

Abstract 

Context: The timing of introducing complementary feeding (CF) is crucial because 

premature or delayed CF can be associated with adverse health outcomes in childhood and 

adulthood. 
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Objective: This systematic review aims to evaluate the impact of the timing of CF 

introduction on health, nutrition, and developmental outcomes among normal-term infants. 

Data sources: Electronic databases and trial registries were searched, along with the 

reference lists of the included studies and relevant systematic reviews. 

Data extraction: Two investigators independently extracted data from the included studies 

on a standardized data-extraction form. 
Data analysis: Data were meta-analyzed separately for randomized controlled trials (RCTs) 

and observational studies on the basis of early introduction of CF (< 3 months, < 4 months, < 

6 months of age) or late introduction of CF (> 6 months, > 8 months of age). Evidence was 

summarized according to GRADE criteria. In total, 268 documents were included in the 

review, of which 7 were RCTs (from 24 articles) and 217 were observational studies (from 244 

articles). Evidence from RCTs did not suggest an impact of early introduction, while low-

certainty evidence from observational studies suggested that early introduction of CF (< 6 
months) might increase body mass index (BMI) z score and overweight/obesity. Early 

introduction at < 3 months might increase BMI and odds of lower respiratory tract infection 

(LRTI), and early introduction at < 4 months might increase height, LRTI, and systolic and 

diastolic blood pressure (BP). For late introduction of CF, there was a lack of evidence from 

RCTs, but low-certainty evidence from observational studies suggests that late introduction 

of CF (> 6 months) might decrease height, BMI, and systolic and diastolic BP and might 

increase odds of intestinal helminth infection, while late introduction of CF (> 8 months) 
might increase height-for-age z score. 

Conclusion: Insufficient evidence does suggest increased adiposity with early introduction 

of CF. Hence, the current recommendation of introduction of CF should stand, though more 

robust studies, especially from low- and middle-income settings, are needed. 

 

 

PLoS One. 2023 Nov 28;18(11):e0293267. 
 doi: 10.1371/journal.pone.0293267. eCollection 2023. 

Determinants of knowledge, attitude and self-efficacy towards complementary feeding 

among rural mothers: Baseline data of a cluster-randomized control trial in South West 

Ethiopia 

Abraham Tamirat Gizaw 1, Pradeep Sopory 2, Morankar Sudhakar 1 

Abstract 

Background: Complementary feeding (CF) is the period when exclusive breastfeeding ends 
and the introduction of a wide range of foods while breastfeeding should continue until the 

child is at least 24 months of age. Sub-optimal complementary feeding practices of infants 

and young children persist due to different factors, which include knowledge, attitude, and 

self-efficacy of index mothers. Therefore, this study aimed to assess determinants of 

knowledge, attitude, and self-efficacy towards complementary feeding among rural mothers 

with index child in rural Ethiopia. 

Methods: A community-based, cross-sectional study was conducted using multistage 
sampling techniques followed by systematic random sampling techniques. A structured 

interviewer-administered questionnaire was used. The Chi-square and Fisher's exact 

probability tests were used to assess the baseline differences in the CF knowledge, attitude, 

self-efficacy and socio-demographic characteristics of the intervention and control groups. 

An independent sample t-test was used to determine the mean differences. Multiple linear 

regression models were fitted to assess the predictors of complementary feeding knowledge, 
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attitude, and self-efficacy. All tests were two-tailed, and a statistically significant association 

was considered at a p-value ≤ 0.05. 

Results: Overall, 516 mothers were interviewed. 52.5% of the mothers had high 

complementary feeding (CF) knowledge, whereas only 47.7% and 38.9% had favorable 

attitude and high self-efficacy, respectively. The socio-demographic characteristics of the 

intervention and control groups were overall similar. However, there was a significant 
difference in the child's sex (p = 0.021) and age (p = 0.002). Independent t-tests found no 

significant difference between the two groups in terms of the mean score of CF knowledge, 

attitude, and self-efficacy at baseline. Maternal educational status (p = 0.0001), number of 

ANC visits (p = 0.025), and CF information received (p = 0.011) were significant predictors of 

CF knowledge. Child sex (p = 0.021) and the number of ANC visits (p = 0.01) were significant 

predictors of CF attitude. Family size (p = 0.008) and household food security status (p = 

0.005) were significant predictors of maternal CF self-efficacy. 
Conclusion: Overall, half of the mothers had high knowledge. Whereas maternal attitudes 

and self-efficacy toward CF were low. Maternal educational status, the number of ANC visits, 

and the CF information received were predictors of CF knowledge. Likewise, child sex and 

the number of ANC visits were predictors of CF attitude. Family size and household food 

security status were predictors of CF self-efficacy. These findings imply that nutrition 

intervention strategies are mandatory, particularly to enhance maternal knowledge, 

attitude, and self-efficacy towards optimum complementary feeding. 
 

 

Public Health Nutr. 2023 Nov 29:1-29. 

 doi: 10.1017/S1368980023002604. Online ahead of print. 

Effects of egg as an early complementary food on growth of 6 to 9-month-old infants: A 

randomised controlled trial 

Hannah Ricci  1 2, Mieke Faber 1 3, Cristian Ricci  2, Herculina S Kruger 1, Linda Malan 1, Regina 
Nakiranda  1, Marina Visser 1, Cornelius M Smuts 1 

Abstract 

Objective: To assess the effect of daily egg consumption for six months on linear growth 

(primary outcome), weight-for-age, weight-for-length, mid-upper arm circumference-for-

age, and head circumference-for-age Z-scores, gross motor milestones development, 

anaemia, and iron status (secondary outcomes) in a low socioeconomic community.  

Participants/ setting: Infants aged 6 to 9-months living in peri-urban Jouberton area, in the 
Matlosana Municipality, South Africa. 

Design: A randomised controlled trial with a parallel design was implemented. Eligible 

infants were randomly allocated to the intervention (n = 250) receiving one egg/day and the 

control group (n = 250) receiving no intervention. The participants were visited weekly to 

monitor morbidity and gross motor development, with information on adherence collected 

for the intervention group. Trained assessors took anthropometric measurements, and a 

blood sample was collected to assess anaemia and iron status. There was blinding of the 
anthropometric assessors to the groups during measurements and the statistician during the 

analysis. 

Results: Baseline prevalence of stunting, underweight, wasting, overweight and anaemia 

was 23.8%, 9.8%, 1.2%, 13.8%, and 29.2%, respectively, and did not differ between groups. 

Overall, 230 and 216 participants in the intervention and control groups completed the 
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study, respectively. There was no intervention effect on length-for-age, weight-for-age, 

weight-for-length Z-scores, gross motor milestone development, anaemia, and iron status. 

Conclusions: Daily egg intake did not affect linear growth, underweight, wasting, motor 

milestones development, anaemia, and iron status. Other interventions are necessary to 

understand the effect of animal-source food intake on children's growth and development. 

 
 

 

J Nutr. 2024 May 15:S0022-3166(24)00283-9. 

 doi: 10.1016/j.tjnut.2024.05.006. Online ahead of print. 

An Egg Intervention Improves Ponderal But Not Linear Growth Among Infants 6-12 mo 

of Age in Rural Bangladesh 

Monica M Pasqualino 1, Saijuddin Shaikh 2, Md Iqbal Hossain 3, Md Tanvir Islam 2, Hasmot 
Ali 2, Rezwanul Haque 2, Kaniz Ayesha  2, Lee S-F Wu 4, Brian Dyer 4, Khaled Hasan 4, Kelsey 

Alland 4, Kerry J Schulze 4, Fatema-Tuz Johura 3, Munirul Alam 3, Keith P West Jr 4, Tahmeed 

Ahmed 3, Alain B Labrique 4, Amanda C Palmer 4 

Abstract 

Background: Animal source foods are rich in multiple nutrients. Regular egg consumption 

may improve infant growth in low- and middle-income countries. 

Objectives: To assess the impact of daily egg consumption on linear growth among 6-2-mo 
olds in rural Bangladesh. 

Methods: We conducted a 2 × 4 factorial cluster-randomized controlled trial allocating 

clusters (n = 566) to treatment for enteric pathogens or placebo and a daily egg, protein 

supplement, isocaloric supplement, or control. All arms received nutrition education. Here, 

we compare the effect of the egg intervention compared with control on linear growth, a 

prespecified aim of the trial. Infants were enrolled at 3 mo. We measured length and weight 

at 6 and 12 mo and visited households weekly to distribute eggs and monitor compliance. 
We used linear regression models to compare 12-mo mean length, weight, and z-scores for 

length-for-age (LAZ), weight-for-length, and weight-for-age (WAZ), and log-binomial or 

robust Poisson regression to compare prevalence of stunting, wasting, and underweight 

between arms. We used generalized estimating equations to account for clustering and 

adjusted models for baseline measures of outcomes. 

Results: We enrolled 3051 infants (n = 283 clusters) across arms, with complete 6 and 12 mo 

anthropometry data from 1228 infants (n = 142 clusters) in the egg arm and 1109 infants (n = 
141 clusters) in the control. At baseline, 18.5%, 6.0%, and 16.4% were stunted, wasted, and 

underweight, respectively. The intervention did not have a statistically significant effect on 

mean LAZ (β: 0.05, 95% confidence interval [CI]: -0.01, 0.10] or stunting prevalence (β: 0.98, 

95% CI: 0.89, 1.13) at 12 mo. Mean weight (β: 0.07 kg, 95% CI: 0.02, 0.11) and WAZ (β: 0.06, 

95% CI: 0.02, 0.11) were significantly higher in the egg compared with control arms. 

Conclusions: Provision of a daily egg for 6 mo to infants in rural Bangladesh improved 

ponderal but not linear growth. 
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Breastfeeding 
 

 

Matern Child Nutr. 2024 Mar 7:e13631. 

 doi: 10.1111/mcn.13631. Online ahead of print. 

The relationships between optimal infant feeding practices and child development and 

attained height at age 2 years and 6-7 years 
Lan Mai Tran 1 2, Phuong H Nguyen 3 4, Melissa F Young  1 2, Reynaldo Martorell 1 2, Usha 

Ramakrishnan 1 2 

Abstract 

Limited evidence exists on the long-term effects of early feeding practices on child growth 

and development. We examined the relationships between infant feeding practices and child 

height and development at ages 2 and 6-7 years. We studied 885 mother-child dyads from a 

randomized controlled trial of preconception supplementation in Vietnam. Early initiation of 
breastfeeding (EIBF), exclusive breastfeeding (EBF), breastfeeding (BF) duration and 

minimum dietary diversity (MDD) were assessed using World Health Organization (WHO) 

guidelines. Child development was assessed by the Bayley Scales of Infant Development-III 

at 2 years and the Wechsler Intelligence Scale for Children® - IV at 6-7 years. Child height-for-

age z-score (HAZ) was calculated from child height and age. Multivariable regression and 

structural equation models were used in analyses that controlled for confounding. EIBF and 
EBF at 6 months occurred in 52% and 62% of children, respectively. Mean breastfeeding 

duration was 18 months and 83% achieved MDD at 1 year. EIBF was associated with motor (β 

= 0.13, 95% confidence interval [CI]: 0.00, 0.28) and cognitive development at 2 years (β = 

0.12, 95% CI: -0.01, 0.26), which in turn were positively associated with cognitive 

development at 6-7 years. EBF was directly associated with development at 6-7 years (β = 

0.21, 95% CI:0.08, 0.34) whereas motor and cognitive development at 2 years explained 41%-

75% of the relationship between EIBF and development at 6-7 years. HAZ at 2 years also 
mediated 70% of the association between MDD at 1 year and HAZ at 6-7 years. BF duration 

was not associated with child development and HAZ. Early infant feeding practices, 

especially EIBF and EBF, have important long-term implications for optimizing child linear 

growth and cognition as they begin school. 

 

 

 
Int Breastfeed J. 2024 Feb 27;19(1):15. 

 doi: 10.1186/s13006-024-00621-4. 

Prelacteal feeding is not associated with infant size at 3 months in rural Bangladesh: a 

prospective cohort study 

Hannah Tong  1, Andrew Thorne-Lyman 1, Amanda C Palmer 2, Saijuddin Shaikh 3, Hasmot 

Ali 3, Ya Gao 1, Monica M Pasqualino 1, Lee Wu 1, Kelsey Alland 1, Kerry Schulze 1, Keith P West 

Jr 1, Md Iqbal Hossain 4, Alain B Labrique 1 3 
Abstract 

Background: Early and exclusive breastfeeding may reduce neonatal and post-neonatal 

mortality in low-resource settings. However, prelacteal feeding (PLF), the practice of giving 

food or liquid before breastfeeding is established, is still a barrier to optimal breastfeeding 

practices in many South Asian countries. We used a prospective cohort study to assess the 
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association between feeding non-breastmilk food or liquid in the first three days of life and 

infant size at 3-5 months of age. 

Methods: The analysis used data from 3,332 mother-infant pairs enrolled in a randomized 

controlled trial in northwestern rural Bangladesh conducted from 2018 to 2019. Trained 

interviewers visited women in their households during pregnancy to collect 

sociodemographic data. Project staff were notified of a birth by telephone and interviewers 
visited the home within approximately three days and three months post-partum. At each 

visit, interviewers collected data on breastfeeding practices and anthropometric measures. 

Infant length and weight measurements were used to produce length-for-age (LAZ), weight-

for-age (WAZ), and weight-for-length (WLZ) Z-scores. We used multiple linear regression to 

assess the association between anthropometric indices and PLF practices, controlling for 

household wealth, maternal age, weight, education, occupation, and infant age, sex, and 

neonatal sizes. 
Results: The prevalence of PLF was 23%. Compared to infants who did not receive PLF, 

infants who received PLF may have a higher LAZ (Mean difference (MD) = 0.02 [95% CI: -0.04, 

0.08]) score, a lower WLZ (MD=-0.06 [95% CI: -0.15, 0.03]) score, and a lower WAZ (MD=-0.02 

[95% CI: -0.08, 0.05]) score at 3-5 months of age, but none of the differences were statistically 

significant. In the adjusted model, female sex, larger size during the neonatal period, higher 

maternal education, and wealthier households were associated with larger infant size.  

Conclusion: PLF was a common practice in this setting. Although no association between 
PLF and infant growth was identified, we cannot ignore the potential harm posed by PLF. 

Future studies could assess infant size at an earlier time point, such as 1-month postpartum, 

or use longitudinal data to assess more subtle differences in growth trajectories with PLF.  

 

 

 

 
J Matern Fetal Neonatal Med. 2023 Dec;36(1):2185754. 

 doi: 10.1080/14767058.2023.2185754. 

Oral domperidone versus placebo for enhancing exclusive breastfeeding among post-

lower segment cesarean section mothers - a double-blind randomized controlled trial 

Arumugom Archana  1, Bethou Adhisivam 2, Latha Chaturvedula  3, Sadhana Subramanian 4 

Abstract 

Objective: To assess whether oral domperidone compared to placebo increases the rate of 
exclusive breastfeeding for 6 months among post-lower segment cesarean section (LSCS) 

mothers. 

Methods: This double-blind Randomized Controlled Trial, conducted in a tertiary care 

teaching hospital in South India, included 366 post-LSCS mothers with delayed initiation of 

breastfeeding or with subjective feelings of not having enough milk. They were randomized 

to two groups - Group A: Standard lactation counseling and oral Domperidone and Group B: 

Standard lactation counseling and a placebo. The primary outcome was an exclusive 
breastfeeding rate at 6 months. Exclusive breastfeeding rates at 7 days and 3 months and 

serial weight gain of an infant were assessed in both groups. 

Results: Exclusive breastfeeding rate at 7 days was statistically significant in the intervention 

arm. The exclusive breastfeeding rates at 3 months and 6 months were higher in the 

domperidone arm compared to placebo but not statistically significant.  
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Conclusion: Oral Domperidone along with effective breastfeeding counseling showed an 

increasing trend of exclusive breastfeeding rate at 7 days and at six months. Appropriate 

breastfeeding counseling and postnatal lactation support are important in enhancing 

exclusive breastfeeding. 
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The effect of midwife-oriented breastfeeding counseling on self-efficacy and 

performance of adolescent mothers: a clinical trial study 

Sepideh Hosseinzadeh Fahim 1, Farideh Kazemi 2, Sayedeh Zahra Masoumi  2, Mansoureh 

Refaei 3 
Abstract 

Background: Breastfeeding behaviors are strongly influenced by self-efficacy. This research 

aimed to determine the effect of breastfeeding counseling based on the Ready Set Baby 

(RSB) education program on self-efficacy and breastfeeding performance in adolescent 

mothers. 

Methods: In 2022, a parallel randomized clinical trial was carried out in Hamadan city's 

comprehensive health centers, involving 64 pregnant teenagers. The block randomization 
method was employed to divide the participants into two groups. The data collection 

instruments were a demographic characteristics questionnaire, a breastfeeding self-efficacy 

questionnaire, and the Bristol breastfeeding checklist. Three individual counseling sessions 

during pregnancy were conducted based on the "RSB" program. The ANCOVA was used for 

comparing groups. The statistical analyst was blinded to the group assignment.  

Results: The study included 64 participants with a mean age of 16.97(1.30) years, data from 

60 participants were analyzed. The demographic and clinical characteristics of the two 
groups were relatively similar (P > 0.05). Following the intervention, self-efficacy and 

breastfeeding performance scores were measured and adjusted for confounding factors. The 

mean scores for self-efficacy were 116.03(20.64) and 100.02(20.64) (P < 0.005), with effect size 

0.77 [MD = 16.01 (95% CI: 5.34,26.67)], and the mean scores for breastfeeding performance 

were 6.30(2.07) and 4.12(2.07) (P < 0.002), with effect size 1.05 [MD = 2.18 (95% CI: 1.11,3.24)] 

in the intervention and control groups, respectively. 

Conclusions: The Ready Set Baby education program's breastfeeding counseling for 
primiparous adolescent pregnant women significantly boosted their self-efficacy and 

performance in breastfeeding. Given the crucial role of breastfeeding in ensuring the well-

being of both mother and child, further research is imperative to identify suitable and 

impactful interventions that can encourage breastfeeding practices among adolescents.  
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Breastfeeding Among Women Living With HIV in the Era of Lifelong ART: An 

Observational Multicountry Study in Eastern and Southern Africa 
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Taha E Taha  1, Antonio Bandala-Jacques 1, Nonhlanhla Yende-Zuma 2 3, Avy Violari 4, Lynda 

Stranix-Chibanda  5, Patience Atuhaire 6, Sherika Hanley 7 8, Luis Gadama  9, Lameck 

Chinula  10 11, Sufia Dadabhai 1, Jim Aizire 1, Sean S Brummel 12, Mary Glenn Fowler 13 

Abstract 

Background: Lifelong antiretroviral treatment (ART) use is recommended for pregnant and 

breastfeeding (BF) women living with HIV (WLWH) to prevent perinatal HIV transmission and 
improve maternal health. We address 2 objectives in this analysis: (1) determine timing and 

factors associated with BF cessation and (2) assess the impact of BF on health of WLWH on 

ART. 

Setting: This multicountry study included 8 sites in Uganda, Malawi, Zimbabwe, and South 

Africa. 

Methods: This was a prospective study of WLWH on lifelong ART. These women initially 

participated from 2011 to 2016 in a randomized clinical trial (PROMISE) to prevent perinatal 
HIV transmission and subsequently reenrolled in an observational study (PROMOTE, 2016-

2021) to assess ART adherence, safety, and impact. 

Results: The PROMOTE cohort included 1987 women on ART. Of them, 752 breastfed and 

were included in analyses of objective 1; all women were included in analyses of objective 2. 

The median time to BF cessation varied by country (11.2-19.7 months). Country of residence, 

age, and health status of women were significantly associated with time to BF cessation 

(compared with Zimbabwe: Malawi, adjusted hazard ratio [aHR] 0.50, 95% confidence 
interval [95% CI]: 0.40 to 0.62, P < 0.001; South Africa, aHR 1.49, 95% CI: 1.11 to 2.00, P = 

0.008; and Uganda, aHR 1.77, 95% CI: 1.37 to 2.29, P < 0.001). Women who breastfed had 

lower risk of being "unwell" compared with women who never breastfed (adjusted rate ratio 

0.87, 95% CI: 0.81 to 0.95 P = 0.030). 

Conclusion: Women on lifelong ART should be encouraged to continue BF with no concern 

for their health. Time to BF cessation should be monitored for proper counseling in each 

country. 
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Evaluating interactive weekly mobile phone text messaging plus motivational 

interviewing for breastfeeding promotion among women living with HIV, giving normal 
birth at a primary healthcare facility in South Africa: a feasibility randomised controlled 

trial 

Moleen Zunza  1, Taryn Young  2, Mark Cotton 3, Amy Slogrove 3, Lawrence Mbuagbaw 2 4, Louise 

Kuhn 5, Lehana Thabane 2 4 

Abstract 

Objectives: We assessed the feasibility of an appropriately powered randomised trial by 

evaluating whether participants could be recruited and retained, and sought preliminary 
information on exclusive breastfeeding rates. 

Setting: Primary healthcare facility, serving a rural community. 

Participants: Women initiating breast feeding within 24 hours of giving birth, on 

antiretroviral treatment and aged ≥18 years. 
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Interventions: We randomised mother-infant pairs to receive weekly text messaging 

encouraging exclusive breast feeding plus in-person individual motivational interviews post 

partum at weeks 2, 6 and 10, or standard infant feeding counselling. 

Outcome measures: The feasibility endpoints included number of participants who 

consented to participate and number with complete evaluation of infant feeding practices at 

study visits. Exploratory endpoints included number of participants who exclusively breast 
fed at 24 weeks post partum and number of participants adhering to study protocol.  

Results: Of 123 mothers screened, 52 participants consented for participation. We recruited 

an average of five participants per month over 11 months. Most participants were 

unemployed (75%), had some high school education (84%) and had disclosed their HIV 

status to someone close (88%). About 65% participants completed outcome evaluation at 

week 10, decreasing to 35% at week 24. Twenty participants had the week 24 visit planned 

between 20 March and August 2020, during COVID-19 lockdown. Of these, 4 completed the 
visit telephonically, 16 were lost to follow-up. Exclusive breastfeeding rate remained 

relatively high across both groups through week 24. The difference in exclusive breastfeeding 

rates between the intervention and control groups was minimal: rate difference 22.2% (95% 

CI -20.1% to 64.5%). 

Conclusions: With a large eligible target population, recruitment targets could be achieved 

for a large trial. Strategies to retain participants, such as remote monitoring and in-person 

follow-up visits, will be essential. 
 

 

Community nutrition and home gardens 
 

Matern Child Nutr. 2023 Jul;19(3):e13495. 

 doi: 10.1111/mcn.13495. Epub 2023 Mar 31. 

Household animal ownership is associated with infant animal source food consumption 
in Bangladesh 

Monica M Pasqualino 1, Saijuddin Shaikh 2, Md Tanvir Islam 2, Shahnaj Parvin 2, Hasmot 

Ali 2, John McGready 3, Alain B Labrique 1, Md Iqbal Hossain 4, Amanda C Palmer 1 

Abstract 

Context-specific research is needed on the relationship between household animal 

production and nutrition outcomes to inform programmes intervening in small-scale animal 

production. We examined associations between household animal/fishpond ownership and 
animal source food (ASF) consumption among 6- to 12-month-old infants enroled in the 

control arm of a cluster-randomised controlled trial in rural Bangladesh. We measured ASF 

consumption using a 7-day food frequency questionnaire at 6, 9 and 12 months and assessed 

household animal/fishpond ownership at 12 months. We developed negative binomial 

regression models with random intercepts for infant and cluster, controlling for infant age 

and sex, maternal age, socioeconomic status and season. Models were stratified by a 

dichotomised maternal decision-making score. Compared with infants in households 
without each animal type, those with 4-10 and ≥11 poultry consumed eggs 1.3 (95% 

confidence interval [CI]: 1.1, 1.6) and 1.6 (95% CI: 1.3, 2.0) times more, respectively; 2-3 and 

≥4 dairy-producing animals consumed dairy 1.9 (95% CI: 1.3, 2.7) and 2.0 (95% CI: 1.3, 3.1) 

times more, respectively; and ≥12 meat-producing animals consumed meat 1.4 (95% CI: 1.0, 
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1.8) times more. It was unclear whether there was an association between fishpond 

ownership and fish consumption. Our results did not suggest that maternal decision-making 

power was a modifier in the relationship between animal/fishpond ownership and ASF 

consumption. In this South Asian context, strategies intervening in household animal 

production may increase infant consumption of eggs, dairy and meat, but not necessarily 

fish. Research is needed on the role of market access and other dimensions of women's 
empowerment. 
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Impact of a Homestead Food Production program on poultry rearing and egg 
consumption: A cluster-randomized controlled trial in Bangladesh 

Nathalie J Lambrecht 1 2, Jillian L Waid 2 3, Amanda S Wendt 2, Shafinaz Sobhan 1 2, Abdul 

Kader 4, Sabine Gabrysch 1 2 3 

Abstract 

Women and children in Bangladesh face high levels of micronutrient deficiencies from 

inadequate diets. We evaluated the impact of a Homestead Food Production (HFP) 

intervention on poultry production, as a pathway outcome, and women's and children's egg 
consumption, as secondary outcomes, as part of the Food and Agricultural Approaches to 

Reducing Malnutrition cluster-randomized trial in Sylhet division, Bangladesh. The 3-year 

intervention (2015-2018) promoted home gardening, poultry rearing, and nutrition 

counseling. We randomly allocated 96 clusters to intervention (48 clusters; 1337 women) or 

control (48 clusters; 1368 women). Children < 3 years old born to participants were enrolled 

during the trial. We analyzed poultry production indicators, measured annually, and any egg 

consumption (24-h recall), measured every 2-6 months for women and their children. We 
conducted intention-to-treat analyses using mixed-effects logistic regression models with 

repeat measures, with minimal adjustment to increase precision. Poultry ownership 

increased by 16% points (pp) and egg production by 13 pp in the final intervention year. The 

intervention doubled women's odds of egg consumption in the final year (Odds Ratio [OR]: 

2.31, 95% CI: 1.68-3.18), with positive effects sustained 1-year post-intervention (OR: 1.58, 

95% CI: 1.16-2.15). Children's odds of egg consumption were increased in the final year (OR: 

3.04, 95% CI: 1.87-4.95). Poultry ownership was associated with women's egg consumption, 
accounting for 12% of the total intervention effect, but not with children's egg consumption. 

Our findings demonstrate that an HFP program can have longer-term positive effects on 

poultry production and women's and children's diets. 
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 doi: 10.4269/ajtmh.23-0152. Print 2023 Oct 4. 

Effect of a Homestead Food Production Program on the Prevalence of Diarrhea and 

Acute Respiratory Infection in Children in Sylhet, Bangladesh: A Cluster-Randomized 

Controlled Trial 
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Abstract 

Diarrhea and respiratory illness are leading causes of mortality and morbidity among young 

children. We assessed the impact of a homestead food production intervention on diarrhea 
and acute respiratory infection (ARI) in children in Bangladesh, secondary outcomes of the 

Food and Agricultural Approaches to Reducing Malnutrition (FAARM) cluster-randomized 

trial. The trial enrolled 2,705 married women and their children 3 years or younger in 96 rural 

settlements (geographic clusters) in Sylhet Division, Bangladesh. The intervention promoted 

home gardening and poultry rearing alongside child nutrition and health counseling over 3 

years (2015-2018). An 8-month food hygiene behavior change component using emotional 

drivers was delivered beginning in mid-2017. Caregiver-reported diarrhea and symptoms of 
ARI in the week preceding the survey were recorded every 2 months. We analyzed 32,460 

observations of 3,276 children over 4 years and found that 3.9% of children had diarrhea and 

3.4% had an ARI in the prior 7 days. There was no overall effect of the intervention on 7-day 

diarrhea period prevalence (odds ratio [OR], 0.92; 95% CI, 0.71-1.19), diarrhea point 

prevalence (OR, 1.03; 95% CI, 0.78-1.36), or 7-day ARI period prevalence (OR, 1.18; 95% CI, 

0.88-1.60). There was no impact on diarrhea severity or differences in health-seeking 

behaviors. Our findings suggest that this homestead food production program was 
insufficient to reduce morbidity symptoms among children in a rural setting. More 

comprehensive water, sanitation, and hygiene measures, and behavioral recommendations 

may be needed to achieve impacts on child health. 

 

 

 

Am J Trop Med Hyg. 2023 Oct 2;109(5):1166-1176. 
 doi: 10.4269/ajtmh.23-0153. Print 2023 Nov 1. 

Effect of a Homestead Food Production and Food Hygiene Intervention on Biomarkers 

of Environmental Enteric Dysfunction in Children Younger Than 24 Months in Rural 

Bangladesh: A Cluster-Randomized Controlled Trial 

Anna A Müller-Hauser 1 2, Tarique Md Nurul Huda  3 4, Shafinaz Sobhan 1 2, Nathalie J 

Lambrecht 1 2, Jillian L Waid 2 5, Amanda S Wendt 2, Shahjahan Ali  6 7, Mahbubur 

Rahman 4, Sabine Gabrysch 1 2 5 
Abstract 

Poor sanitation and hygiene practices and inadequate diets can contribute to environmental 

enteric dysfunction (EED). We evaluated the impact of a combined homestead food 

production and food hygiene intervention on EED biomarkers in young children in rural 

Bangladesh. The analysis was conducted within the Food and Agricultural Approaches to 

Reducing Malnutrition (FAARM) cluster-randomized trial in Sylhet, Bangladesh. The FAARM 

trial enrolled 2,705 married women and their children younger than 3 years of age in 96 
settlements (geographic clusters): 48 intervention and 48 control. The 3-year intervention 

(2015-2018) included training on gardening, poultry rearing, and improved nutrition 

practices and was supplemented by an 8-month food hygiene behavior change component, 

implemented from mid-2017. We analyzed data on 574 children age 0 to 24 months with 

multilevel linear regression. We assessed fecal myeloperoxidase (MPO), neopterin (NEO), and 

alpha-1-antitrypsin (AAT) as biomarkers of EED, and serum C-reactive protein (CRP) and 
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alpha-1-acid glycoprotein (AGP) as biomarkers of systemic inflammation, using ELISA. There 

was no intervention effect on NEO, AAT, CRP, and AGP concentrations, but, surprisingly, MPO 

levels were increased in children of the intervention group (0.11 log ng/mL; 95% CI, 0.001-

0.22). This increase was greater with increasing child age and among intervention 

households with poultry that were not kept in a shed. A combined homestead food 

production and food hygiene intervention did not decrease EED in children in our study 
setting. Small-scale poultry rearing promoted by the intervention might be a risk factor for 

EED. 

 

 

Int J Hyg Environ Health. 2023 Nov 18:255:114291. 

 doi: 10.1016/j.ijheh.2023.114291. Online ahead of print. 

Effect of a behaviour change intervention on household food hygiene practices in rural 
Bangladesh: A cluster-randomised controlled trial 

Shafinaz Sobhan 1, Anna A Müller-Hauser 2, Giorgia Gon 3, Tarique Md Nurul Huda  4, Jillian L 

Waid 5, Amanda S Wendt 6, Mahbubur Rahman 7, Sabine Gabrysch 8 

Abstract 

Introduction: Behavioural interventions could improve caregivers' food hygiene practices in 

low-resource settings. So far, evidence is limited to small-scale and short-term studies, and 

few have evaluated the long-term maintenance of promoted behaviours. We evaluated the 
effect of a relatively large-scale behaviour change intervention on medium and long-term 

maintenance of household food hygiene practices in Bangladesh. 

Methods: We analyse a secondary outcome of the Food and Agricultural Approaches to 

Reducing Malnutrition (FAARM) cluster-randomised trial and its sub-study Food Hygiene to 

reduce Environmental Enteric Dysfunction (FHEED), conducted in Habiganj district, Sylhet 

division, Bangladesh. The FAARM trial used a 1:1 parallel arm design and included 2705 

women in 96 settlements: 48 intervention and 48 control. Women in the intervention 
settlements received training in homestead gardening, poultry rearing and nutrition over 

three years (2015-2018), complemented by an eight-month (mid-2017 to early-2018) 

behaviour change component on food hygiene using motivational drivers. Nested within the 

FAARM trial, the FHEED sub-study evaluated several outcomes along the hygiene pathway. 

For this article, we evaluated household food hygiene behaviours by analysing structured 

observation data collected in two cross-sectional surveys, four and 16 months after the food 

hygiene promotion ended, from two independent subsamples of FAARM women with 
children aged 6-18 months. We assessed intervention effects on food hygiene practices using 

mixed-effects logistic regression, accounting for clustering. In exploratory analyses, we 

further assessed behaviour patterns - how often critical food hygiene behaviours were 

performed individually, in combination and consistently across events. 

Results: Based on the analysis of 524 complementary feeding and 800 food preparation 

events in households from 571 participant women, we found that intervention households 

practised better food hygiene than controls four months post-intervention, with somewhat 
smaller differences after 16 months. Overall, the intervention positively affected food 

hygiene, particularly around child feeding: using soap for handwashing (odds ratio 5·8, 95% 

CI 2·2-15·2), cleaning feeding utensils (3·8, 1·9-7·7), and cooking fresh/reheating food (1·8, 

1·1-2·8). However, the simultaneous practice of several behaviours was rare, occurring in 

only 10% of feeding events (intervention: 15%; control: 4%), and the practice of safe food 

hygiene behaviours was inconsistent between events. 
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Conclusion: Our findings suggest that a motivational behaviour change intervention 

encouraged caregivers to maintain certain safe food hygiene practices in a rural setting. 

However, substantial physical changes in the household environment are likely needed to 

make these behaviours habitual. 

 

 
 

Lancet Planet Health. 2023 Jul;7(7):e558-e569. 

 doi: 10.1016/S2542-5196(23)00125-0. 

Women's empowerment, production choices, and crop diversity in Burkina Faso, India, 

Malawi, and Tanzania: a secondary analysis of cross-sectional data 

Kaela Connors 1, Lindsay M Jaacks 1, Ananya Awasthi 2, Karoline Becker 3, Rachel Bezner 

Kerr 4, Emily Fivian 5, Aulo Gelli 6, Helen Harris-Fry 5, Jessica Heckert 6, Suneetha 
Kadiyala  5, Elena Martinez 7, Marianne V Santoso 4, Sera L Young  8, Lilia Bliznashka  9 

Abstract 

Background: Bolstering farm-level crop diversity is one strategy to strengthen food system 

resilience and achieve global food security. Women who live in rural areas play an essential 

role in food production; therefore, we aimed to assess the associations between women's 

empowerment and crop diversity. 

Methods: In this secondary analysis of cross-sectional data, we used data from four cluster-
randomised controlled trials done in Burkina Faso, India, Malawi, and Tanzania. We assessed 

women's empowerment using indicators from the Women's Empowerment in Agriculture 

Index. Farm-level crop diversity measures were the number of food crops grown, number of 

food groups grown, and if nutrient-dense crops were grown. We used a two-stage modelling 

approach. First, we analysed covariate-adjusted country-specific associations between 

women's empowerment and crop diversity indicators using multivariable generalised linear 

models. Second, we pooled country-specific associations using random-effects models. 
Findings: The final analytic sample included 1735 women from Burkina Faso, 4450 women 

from India, 547 women from Malawi, and 574 women from Tanzania. Across all countries, 

compared with households in which women provided input into fewer productive decisions, 

households of women with greater input into productive decisions produced more food 

crops (mean difference 0·36 [95% CI 0·16-0·55]), a higher number of food groups (mean 

difference 0·16 [0·06-0·25]), and more nutrient-dense crops (percentage point difference 3 

[95% CI 3-4]). Across all countries, each additional community group a woman actively 
participated in was associated with cultivating a higher number of food crops (mean 

difference 0·20 [0·04-0·35]) and a higher number of food groups (mean difference 0·11 [0·03-

0·18]), but not more nutrient-dense crops. In pooled associations from Burkina Faso and 

India, asset ownership was associated with cultivating a higher number of food crops (mean 

difference 0·08 [0·04-0·12]) and a higher number of food groups (mean difference 0·05 [0·04-

0·07]), but not more nutrient-dense crops. 

Interpretation: Greater women's empowerment was associated with higher farm-level crop 
diversity among low-income agricultural households, suggesting that it could help enhance 

efforts to strengthen food system resilience. 
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PLoS One. 2023 Oct 20;18(10):e0288150. 

 doi: 10.1371/journal.pone.0288150. eCollection 2023. 

Effects of nutrition education and home gardening interventions on feto-maternal 

outcomes among pregnant women in Jimma Zone, Southwest Ethiopia: A cluster 

randomized controlled trial 

Melesse Niguse Kuma  1, Dessalegn Tamiru 1, Tefera Belachew 1 2 
Abstract 

Background: Although pro-dietary practices and associated malnutrition are modifiable risk 

factors, they have a significant effect on maternal and neonatal health outcomes. Therefore, 

this study aimed to assess the effect of nutritional education and home gardening promotion 

on feto-maternal outcomes among pregnant women. 

Methods: A three parallel arms community-based cluster randomized controlled trial was 

carried out in Jimma Zone, Southwest Ethiopia from August 2020 to January 2021. Eighteen 
selected clusters were randomly assigned into three arms: husband (pregnant woman with 

her husband), peers (pregnant woman with her peers), and the controls. A total of 348 

pregnant women were recruited in a 1:1:1 allocation ratio to the study arms at the baseline 

and 336 attended the end-line survey. Three nutrition education sessions and four varieties 

of vegetable seeds were provided for women in the intervention arms (husband and peers) 

and only routine nutrition education for the controls. Data were collected using a pretested 

interviewer-administered structured questionnaire. Generalized estimating equation 
analysis (GEE) and one-way analysis of variance (ANOVA) and Kruskal Wallis test were used to 

evaluate the effect of the interventions. The intervention effect estimates were obtained 

through a difference-in-differences approach. 

Result: In the final model, neonates born to women in the husband group were 232 g heavier 

than those in the control groups (β = 232, 95%CI: 228.00, 236.27. Similarly, women in the 

husband group had a 0.45 g/dl greater hemoglobin level than the control groups (β = 0.45, 

95% CI: 36.48, 54.40). Likewise, a minimum diet diversity score was higher in the husband 
group as compared to the controls (β = 0.87 95% CI: (0.56, 1.18).  

Conclusions: Therefore, nutrition education and home gardening interventions resulted in a 

significant positive effect on the mean birth weight and maternal hemoglobin level among 

the intervention groups. The findings imply the need for enhancing such interventions to 

improve feto-maternal outcomes. 

 

 
 

Matern Child Nutr. 2024 Jan;20(1):e13593. 

 doi: 10.1111/mcn.13593. Epub 2023 Dec 2. 

A cluster randomized controlled trial of a community-based initiative to reduce 

stunting in rural Indonesia 

Amanda Beatty 1, Evan Borkum 2, William Leith 2, Clair Null 2, Wayan Suriastini 3 

Abstract 
We evaluate the impacts of a $120 million project in Indonesia conducted between 2014 and 

2018 that sought to reduce stunting through a combination of (1) community-driven 

development grants targeted at health and education outcomes, (2) training for health 

providers on infant and young child feeding and growth monitoring and (3) training for 

sanitarians on a local variation of community-led total sanitation. This cluster randomized 

controlled trial involved 95 treatment and 95 control subdistricts across South Sumatra, 
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West Kalimantan, and Central Kalimantan provinces. Overall, we find no significant impacts 

on stunting, the study's primary outcome measure (0.5 pp; 95% confidence interval [CI]: -3.0 

to 4.1 percentage points [pp]), or other longer-term undernutrition outcomes about 1 year 

after the end of the project. The project had a modest impact on some secondary, more 

proximal outcomes related to maternal and child nutrition, including the percentage of 

mothers consuming the recommended number of iron-folic acid pills during pregnancy (8.7 
pp; 95% CI: 4.1-13.3 pp), 0-5-month-olds being exclusively breastfed (8.7 pp; 95% CI: 1.8-15.6 

pp) and 6-23-month-olds receiving the number of recommended meals per day (8.5 pp; 95% 

CI: 3.8-13.2 pp). However, there were no significant impacts on other proximal outcomes like 

the number of pre-natal and post-natal checkups, child dietary diversity, child vitamin A 

receipt or the incidence of child diarrhoea. Our findings highlight that successfully 

implementing an integrated package of interventions to reduce child stunting may be 

challenging in practice. Project design needs to consider implementation reality along with 
best practice-for example, by piloting the synchronous implementation of multifaceted 

interventions or phasing them in more gradually over a longer timeframe. 

 

 

 

Obesity 
 
Pediatr Obes. 2023 Oct;18(10):e13068. 

 doi: 10.1111/ijpo.13068. Epub 2023 Jul 31. 

Longitudinal associations between diet quality, sedentary behaviours and physical 

activity and risk of overweight and obesity in preschool children: The ToyBox -study 

María L Miguel-Berges 1 2 3 4, Theodora Mouratidou 5, Alba Santaliestra-Pasias 1 2 3 4, Odysseas 

Androutsos 6 7, Violeta Iotova  8, Sonya Galcheva  8, Marieke De Craemer 9, Greet 

Cardon 10, Berthold Koletzko 11, Zbigniew Kulaga  12, Yannis Manios 13 14, Luis A 
Moreno 1 2 3 4; ToyBox-study group 

Abstract 

Background: Lifestyle behaviours related to diet and physical activity are associated with 

increased risk of obesity and evidence suggests that associations might be stronger when a 

synergetic effect is examined. 

Objective: To examine the cross-sectional and longitudinal associations between diet, 

screen time (ST) and step recommendations and risk of overweight and obesity in European 
preschoolers participating in the ToyBox-study. 

Methods: In this cluster-randomized clinical trial, 718 children (51.4% boys) from six 

European countries participated. Parents filled out questionnaires with information on 

socio-demographic status, step recommendations and ST. 

Results: Longitudinal results indicate that participants having a low Diet Quality Index (DQI), 

not meeting ST and step recommendations at T0 and T1 had higher odds of having 

overweight/obesity at T1 (odds ratio [OR] = 1.116; 95% confidence interval [CI] = 1.104-2.562) 
than those children having a high DQI and meeting ST and step recommendations at T0 and 

T1. Similarly, participants having a high DQI, but not meeting ST and step recommendations 

at T0 and T1 had increased odds of having overweight/obesity (OR = 2.515; 95% CI = 1.171-

3.021). 
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Conclusions: The proportion of participants having a low DQI, not adhering to both step and 

ST recommendations was very high, and it was associated with a higher probability of having 

overweight and obesity. 

 

 

Medicine (Baltimore). 2023 Oct 6;102(40):e34943. 
 doi: 10.1097/MD.0000000000034943. 

Does acupuncture improve the metabolic outcomes of obese/overweight children and 

adolescents?: A systematic review and meta-analysis 

Tingwei Quan 1, Qi Su 2, Yu Luo 1, Xin Su 1, Qiuxuan Chen 3, Jingjun Yang  1, Hongzhen Tang  1 4 

Abstract 

Background: Although increasing evidence has revealed the efficacy of acupuncture in 

obesity/overweight, actual improvement in metabolism in children and adolescents is 
unclear. Therefore, we conducted a meta-analysis to evaluate this correlation. 

Methods: A comprehensive search was conducted using multiple databases, including 

Medline, Cochrane, Embase, Web of Science, Chinese Biomedical Literature Database, China 

National Knowledge Infrastructure, Chinese Scientific Journal Database, and Wan-fang Data, 

to identify relevant randomized controlled trials published before February 1, 2023. General 

information and data for the descriptive and quantitative analyses were extracted.  

Results: Fifteen randomized controlled trials of 1288 obese/overweight children and 
teenagers were included. All the trials were conducted in China and South Korea. Regarding 

quality assessment, no other significant risk of bias was found. The acupuncture groups were 

more likely to have improved metabolic indicators of obesity/overweight than the control 

groups, in terms of body mass index (standardized mean difference [SMD] = -0.45, 95% 

confidence interval [CI]: -0.69 to -0.21, I2 = 71.4%), body weight (SMD = -0.48, 95% CI: -0.92 to 

-0.05, I2 = 84.9%), and serum leptin (SMD = -0.34, 95% CI: -0.58 to -0.10, I2 = 91.8%). The 

subgroup analysis showed that for body mass index, the results were consistent regardless 
of the intervention duration, body acupuncture or auricular acupuncture combined with 

other interventions. 

Conclusion: Our results suggest that acupuncture is effective in improving metabolic 

outcomes of obese/overweight children and adolescents. Owing to the limited number of 

trials included in this study, the results should be interpreted with caution. 

 

 
Medicina (Kaunas). 2023 Oct 7;59(10):1785. 

 doi: 10.3390/medicina59101785. 

Metabolomic Phenotype of Hepatic Steatosis and Fibrosis in Mexican Children Living 

with Obesity 

Nayely Garibay-Nieto 1, Karen Pedraza-Escudero 1, Isabel Omaña-Guzmán 1, María José 

Garcés-Hernández 1, Eréndira Villanueva-Ortega 1, Mariana Flores-Torres 2, José Luis Pérez-

Hernández 3, Mireya León-Hernández 4, Estibalitz Laresgoiti-Servitje 5, Berenice Palacios-
González 6, Juan Carlos López-Alvarenga  7, Mauricio Lisker-Melman 8, Felipe Vadillo-Ortega 2 

Abstract 

Background and Objectives: Metabolic-dysfunction-associated steatotic liver disease or 

MASLD is the main cause of chronic liver diseases in children, and it is estimated to affect 

35% of children living with obesity. This study aimed to identify metabolic phenotypes 

associated with two advanced stages of MASLD (hepatic steatosis and hepatic steatosis plus 
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fibrosis) in Mexican children with obesity. Materials and Methods: This is a cross-sectional 

analysis derived from a randomized clinical trial conducted in children and adolescents with 

obesity aged 8 to 16 years. Anthropometric and biochemical data were measured, and 

targeted metabolomic analyses were carried out using mass spectrometry. Liver steatosis 

and fibrosis were estimated using transient elastography (Fibroscan® Echosens, Paris, 

France). Three groups were studied: a non-MASLD group, an MASLD group, and a group for 
MASLD + fibrosis. A partial least squares discriminant analysis (PLS-DA) was performed to 

identify the discrimination between the study groups and to visualize the differences 

between their heatmaps; also, Variable Importance Projection (VIP) plots were graphed. A 

VIP score of >1.5 was considered to establish the importance of metabolites and biochemical 

parameters that characterized each group. Logistic regression models were constructed 

considering VIP scores of >1.5, and the receiver operating characteristic (ROC) curves were 

estimated to evaluate different combinations of variables. Results: The metabolic MASLD 
phenotype was associated with increased concentrations of ALT and decreased arginine, 

glycine, and acylcarnitine (AC) AC5:1, while MASLD + fibrosis, an advanced stage of MASLD, 

was associated with a phenotype characterized by increased concentrations of ALT, proline, 

and alanine and a decreased Matsuda Index. Conclusions: The metabolic MASLD phenotype 

changes as this metabolic dysfunction progresses. Understanding metabolic disturbances in 

MASLD would allow for early identification and the development of intervention strategies 

focused on limiting the progression of liver damage in children and adolescents.  
 

 

 

Oncology 
 

Pediatr Blood Cancer. 2023 Aug;70(8):e30444. 

 doi: 10.1002/pbc.30444. Epub 2023 May 27. 

A single-blinded, randomized controlled trial of standard versus higher dose 
carboplatin-based intravenous chemotherapy for group D and E retinoblastoma 

Pritam Singha Roy 1, Safal Muhammed 1 2, Usha Singh 3, Sameeksha Gowravajhala  3, Richa 

Jain 1, Amita Trehan 1, Deepak Bansal 1 

Abstract 

Background: Access to intra-arterial chemotherapy for retinoblastoma in low- and middle-

income countries (LMICs) is limited. There is a need to optimize the efficacy of systemic 

chemotherapy for advanced intraocular retinoblastoma, particularly in LMICs. The aim was 
to compare the efficacy of standard versus higher dose carboplatin-based intravenous 

chemotherapy for group D and E retinoblastoma. 

Methods: The single-center, single-blinded, randomized study was conducted during 2019-

2021. Patients with newly diagnosed group D or E retinoblastoma were randomized to 

receive vincristine, etoposide, and standard versus higher dose (<36 months: 18.6 vs. 28 

mg/kg; ≥36 months: 560 vs. 840 mg/m2 ) carboplatin. Examination under anesthesia and 

ultrasonography was performed at diagnosis and following three cycles of chemotherapy. 
Group E eyes with poor likelihood of globe/vision salvage at diagnosis were excluded.  

Results: Thirty-two eyes of 30 patients were analyzed: 17 group D and 15 group E eyes. The 

tumor response to chemotherapy with regards to regression pattern (p = .72), tumor 
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shrinkage (diameter: p = .11, height: p = .96), subretinal seeds (p = .91), and vitreous seeds (p 

= .9) were comparable between the two treatment arms. The globe salvage (group D [82% vs. 

67%; p = .58]; group E [12.5% vs. 29%; p = .57]) and salvage of meaningful vision (group D 

[100% vs. 75%; p = .13]; group E [100% vs. 50%; p = .48]) were comparable between standard 

and higher dose arms. No excess treatment-related toxicity was observed in the higher dose 

arm. 
Conclusions: Higher dose carboplatin-based intravenous chemotherapy did not result in 

superior globe or vision salvage in group D or E retinoblastoma. 

 

 

 

Lancet Child Adolesc Health. 2023 Sep;7(9):613-620. 

 doi: 10.1016/S2352-4642(23)00141-4. Epub 2023 Jul 31. 
Intravenous versus super-selected intra-arterial chemotherapy in children with 

advanced unilateral retinoblastoma: an open-label, multicentre, randomised trial 

Xuyang Wen 1, Jiayan Fan 1, Mei Jin 2, Hua Jiang  3, Jiakai Li 4, Minglei Han 1, Chengyue 

Zhang 5, Xiaoyu He 1, Yingxiu Luo 1, Jie Yang 1, Min Zhou 1, Jia Tan 6, Xinji Yang  7, Xunda Ji 4, Jing 

Zhang 8, Junyang Zhao 9, Renbing Jia  1, Xianqun Fan 10 

Abstract 

Background: Super-selected intra-arterial chemotherapy has increasingly been used as 
conservative management for retinoblastoma during the past decade. However, the absence 

of evidence from randomised controlled trials engendered controversy in the administration 

route of chemotherapy. We aimed to assess the efficacy and safety of intra-arterial 

chemotherapy compared with intravenous chemotherapy. 

Methods: This open-label, multicentre, randomised trial was done at six hospitals in China. 

Patients with new-onset unilateral group D or E retinoblastoma (poorly defined, large, or 

very large tumours, according to the International Intraocular Retinoblastoma Classification) 
without high-risk clinical factors were included. Patients were randomly assigned (1:1) to 

receive intra-arterial chemotherapy (injections of 0·5 mg/kg [or depending on age] 

melphalan with 20 mg carboplatin [first and third cycles] or with 1 mg topotecan [second 

and fourth cycles]) or intravenous chemotherapy (0·05 mg/kg [or 1·5 mg/m2] vincristine, 5 

mg/kg [or 150 mg/m2] etoposide, and 18·6 mg/kg [or 560 mg/m2] carboplatin for six cycles). 

After intra-arterial chemotherapy, patients received a subcutaneous injection of 0·1 mL 

nadroparin calcium twice at a 12 h interval. Both intra-arterial and intravenous 
chemotherapy cycles were completed every 4 weeks. No masking was done, except of 

independent statisticians, who were masked to the allocation information. The primary 

outcome was 2-year progression-free globe salvage rate, defined as the time from 

randomisation to tumour progression or enucleation, whichever occurred first, and was 

analysed by intention to treat. We also recorded predefined safety outcomes 

(myelosuppression and ophthalmic arterial stenosis or occlusion) and severe adverse events 

likely to be related to study treatment. The study is registered with the Chinese Clinical Trial 
Registry, ChiCTR-IPR-15006469, and is complete. 

Findings: Between June 1, 2015, and June 1, 2018, 234 patients with newly diagnosed 

retinoblastoma were screened and 143 eligible patients (median age 23·6 months [IQR 14·0-

31·9]) were enrolled and randomly assigned to the intra-arterial chemotherapy group (n=72) 

or the intravenous chemotherapy group (n=71). At a median follow-up of 35·8 months (IQR 

28·4-43·0), the 2-year progression-free globe salvage rate was 53% (38 of 72 patients) in the 
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intra-arterial chemotherapy group and 27% (19 of 71 patients) in the intravenous 

chemotherapy group (risk ratio 1·97, 95% CI 1·27-3·07, p=0·0020). Myelosuppression was less 

common in the intra-arterial chemotherapy group than in the intravenous chemotherapy 

group (37 [51%] of 72 patients vs 50 [70%] of 71 patients; 0·73, 95% CI 0·56-0·96, p=0·021) and 

less severe (ptrend=0·0070). In the intra-arterial chemotherapy group, two (3%) of 72 patients 

had ophthalmic artery occlusion and 13 (18%) patients had ophthalmic artery stenosis.  
Interpretation: Our findings show that intra-arterial chemotherapy could significantly 

improve the globe salvage rate in children with advanced unilateral retinoblastoma 

compared with intravenous chemotherapy, with mild systemic complications and no 

difference in overall survival rate. Intra-arterial chemotherapy could be an acceptable first-

line treatment in children with advanced unilateral retinoblastoma. 

 

 
 

J Pediatr Hematol Oncol. 2023 Oct 1;45(7):361-369. 

 doi: 10.1097/MPH.0000000000002737. Epub 2023 Aug 3. 

Efficacy and Safety of Olanzapine for the Prevention of Chemotherapy-induced Nausea 

and Vomiting in Children: A Systematic Review and Meta-analysis of Randomized 

Controlled Trials 

Jagdish Prasad Meena  1, Aditya Kumar Gupta  1, Kana Ram Jat 2, Garima Anandani  1, Anju 
Sasidharan 1, Pranay Tanwar 2 

Abstract 

Chemotherapy-induced nausea and vomiting (CINV) remain the most distressing event in 

patients receiving highly emetogenic chemotherapy (HEC) and moderately emetogenic 

chemotherapy (MEC). This meta-analysis was conducted to evaluate the efficacy and safety 

of olanzapine containing regimen in preventing CINV in children on HEC and MEC. We 

searched PubMed, Embase, and Cochrane central register of controlled trials electronic 
databases to identify randomized clinical trials that compared 2 groups who either got 

olanzapine (olanzapine group) or placebo/no olanzapine (control group) for the prevention 

of CINV in children. The primary outcome was to determine the efficacy of olanzapine 

(complete response). The secondary outcomes were nausea control, the need for rescue 

medications, and adverse events of olanzapine. Three randomized clinical trials (n=394 

patients) were included in this meta-analysis (olanzapine group, n=194, and placebo/control 

group, n=200). The pooled analysis of this meta-analysis found that olanzapine had a higher 
complete response in all phases of emesis in the HEC group and only in the acute phase in 

HEC/MEC groups compared with the control group. Olanzapine had higher nausea control in 

all phases of HEC but no nausea control in HEC/MEC. Olanzapine also reduced the need for 

rescue medications. A significant number of patients in the olanzapine group experienced 

somnolence (grades 1 and 2), but none of the participants discontinued the study due to side 

effects. In conclusion, this meta-analysis showed that olanzapine significantly prevented 

CINV in HEC. There was also a lesser need for rescue medications in the olanzapine group. 
Somnolence was higher in the olanzapine group, but it was clinically insignificant.  

 

 

 

Am J Blood Res. 2023 Oct 15;13(5):152-161. 

 eCollection 2023. 
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A randomized controlled trial to explore the safety and efficacy of irradiated buffy -coat 

granulocytes in pediatric patients with febrile neutropenia 

Mohanaraj Ramachandran 1, Aditya Kumar Gupta  1, Jagdish Prasad Meena  1, Ashish Datt 

Upadhyay 2, Poonam Coshic 3, Rakesh Lodha  4, Rachna Seth 1 

Abstract 

Background: Transfusion of granulocytes obtained by apheresis is beneficial in febrile 
neutropenia (FN) but expensive and time-consuming. Buffy-coat-derived granulocytes could 

be an alternative. We studied the efficacy and safety of the administration of irradiated buffy-

coat-derived granulocytes along with the standard of care in pediatric high-risk (HR) FN. 

Methods: Sixty children ≤18 years with malignancy and chemotherapy-induced HR FN were 

randomized to either the granulocyte transfusion (GT) arm which received irradiated buffy-

coat derived granulocyte transfusion along with the standard treatment or the standard 

treatment (ST) arm. 
Results: Baseline characteristics, day-to-defervescence, antibiotic duration, hospital stay, 

and mortality were comparable between the groups. A significant difference was seen in 

days to achieve absolute neutrophil count (ANC) >500/mm3 in the 2 groups: 4.5 days (3-6.5) in 

the GT arm v/s 8 days (4-11) in the ST arm (P=0.01). 

Conclusion: Buffy-coat-derived granulocyte transfusion was safe and led to early 

hematological recovery but was not associated with survival benefits. Future studies with 

earlier initiation in the intended dose could be undertaken to generate more evidence.  
 

 

 

BMC Nutr. 2024 Jun 19;10(1):89. 

 doi: 10.1186/s40795-024-00892-4. 

Nutritional interventions in children with acute lymphoblastic leukemia undergoing 

antineoplastic treatment: a systematic review 
Alan E Guzmán-León 1, Jessica Avila-Prado 1, Leslie R Bracamontes-Picos 1, Michelle M 

Haby 2 3, Katja Stein 4, Humberto Astiazaran-Garcia  1 5, Veronica Lopez-Teros 6 

Abstract 

Background: A compromised nutritional status jeopardizes a positive prognosis in acute 

lymphoblastic leukemia (ALL) patients. In low- and middle-income countries, ~ 50% of 

children with ALL are malnourished at diagnosis time, and undergoing antineoplastic 

treatment increases the risk of depleting their nutrient stores. Nutrition interventions are 
implemented in patients with cancer related malnutrition. We aimed to evaluate the effect of 

nutrition interventions in children diagnosed with ALL under treatment. 

Methods: Using a predefined protocol, we searched for published or unpublished 

randomized controlled trials in: Cochrane CENTRAL, MEDLINE, EMBASE, LILACS, and SciELO, 

and conducted complementary searches. Studies where at least 50% of participants had an 

ALL diagnosis in children ≤ 18 years, active antineoplastic treatment, and a nutrition 

intervention were included. Study selection and data extraction were conducted 
independently by three reviewers, and assessment of the risk of bias by two reviewers. 

Results were synthesized in both tabular format and narratively. 

Results: Twenty-five studies (out of 4097 records) satisfied the inclusion requirements. There 

was a high risk of bias in eighteen studies. Interventions analyzed were classified by 

compound/food (n = 14), micronutrient (n = 8), and nutritional support (n = 3). Within each 

group the interventions and components (dose and time) tested were heterogeneous. In 
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relation to our primary outcomes, none of the studies reported fat-free mass as an outcome. 

Inflammatory and metabolic markers related to nutritional status and anthropometric 

measurements were reported in many studies but varied greatly across the studies. For our 

secondary outcomes, fat mass or total body water were not reported as an outcome in any of 

the studies. However, some different adverse events were reported in some studies. 

Conclusions: This review highlights the need to conduct high-quality randomized controlled 
trials for nutrition interventions in children with ALL, based on their limited number and 

heterogeneous outcomes. 

 

 

Ophthalmology and optometry 
 

Parasit Vectors. 2024 Mar 15;17(1):137. 

 doi: 10.1186/s13071-023-06087-3. 

Onchocerca volvulus microfilariae in the anterior chambers of the eye and ocular 
adverse events after a single dose of 8 mg moxidectin or 150 µg/kg ivermectin: results 

of a randomized double-blind Phase 3 trial in the Democratic Republic of the Congo, 

Ghana and Liberia 

Eric M Kanza  # 1 2, Amos Nyathirombo # 3 4, Jemmah P Larbelee # 5 6, Nicholas O Opoku 7 8, Didier K 

Bakajika  3 9, Hayford M Howard 5 10, Germain L Mambandu 3 11, Maurice M Nigo 3 12, Deogratias 

Ucima Wonyarossi 3, Françoise Ngave 3, Kambale Kasonia Kennedy 1 13, Kambale 
Kataliko 3 14, Kpehe M Bolay 5 15, Simon K Attah 7 16 17, George Olipoh 7 18, Sampson 

Asare 7 19, Mupenzi Mumbere 1 20, Michel Vaillant 21, Christine M Halleux  22, Annette C Kuesel 23 

Abstract 

Background: After ivermectin became available, diethylcarbamazine (DEC) use was 

discontinued because of severe adverse reactions, including ocular reactions, in individuals 

with high Onchocerca volvulus microfilaridermia (microfilariae/mg skin, SmfD). Assuming 

long-term ivermectin use led to < 5 SmfD with little or no eye involvement, DEC + ivermectin 
+ albendazole treatment a few months after ivermectin was proposed. In 2018, the US FDA 

approved moxidectin for treatment of O. volvulus infection. The Phase 3 study evaluated 

SmfD, microfilariae in the anterior chamber (mfAC) and adverse events (AEs) in ivermectin-

naïve individuals with ≥ 10 SmfD after 8 mg moxidectin (n = 978) or 150 µg/kg ivermectin (n = 

494) treatment. 

Methods: We analyzed the data from 1463 participants with both eyes evaluated using six (0, 

1-5, 6-10, 11-20, 21-40, > 40) mfAC and three pre-treatment (< 20, 20 to < 50, ≥ 50) and post-
treatment (0, > 0-5, > 5) SmfD categories. A linear mixed model evaluated factors and 

covariates impacting mfAC levels. Ocular AEs were summarized by type and start post-

treatment. Logistic models evaluated factors and covariates impacting the risk for ocular 

AEs. 

Results: Moxidectin and ivermectin had the same effect on mfAC levels. These increased 

from pre-treatment to Day 4 and Month 1 in 20% and 16% of participants, respectively. Six 

and 12 months post-treatment, mfAC were detected in ≈5% and ≈3% of participants, 
respectively. Ocular Mazzotti reactions occurred in 12.4% of moxidectin- and 10.2% of 

ivermectin-treated participants without difference in type or severity. The risk for ≥ 1 ocular 

Mazzotti reaction increased for women (OR 1.537, 95% CI 1.096-2.157) and with mfAC levels 

https://pubmed.ncbi.nlm.nih.gov/38491528/
https://pubmed.ncbi.nlm.nih.gov/38491528/
https://pubmed.ncbi.nlm.nih.gov/38491528/
https://pubmed.ncbi.nlm.nih.gov/38491528/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kanza+EM&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nyathirombo+A&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Larbelee+JP&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-equal-contrib-explanation
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Opoku+NO&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bakajika+DK&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bakajika+DK&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Howard+HM&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mambandu+GL&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nigo+MM&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wonyarossi+DU&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wonyarossi+DU&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ngave+F&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kennedy+KK&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kataliko+K&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kataliko+K&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bolay+KM&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Attah+SK&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-16
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-17
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Olipoh+G&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-18
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Asare+S&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Asare+S&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-19
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mumbere+M&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-20
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Vaillant+M&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-21
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Halleux+CM&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-22
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kuesel+AC&cauthor_id=38491528
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=299#search-result-299-5-full-view-affiliation-23


Randomised trials in child health in developing countries 2023-24 

337 
 

pre- and 4 days post-treatment (OR 0: > 10 mfAC 2.704, 95% CI 1.27-5.749 and 1.619, 95% CI 

0.80-3.280, respectively). 

Conclusions: The impact of SmfD and mfAC levels before and early after treatment on ocular 

AEs needs to be better understood before making decisions on the risk-benefit of strategies 

including DEC. Such decisions should take into account interindividual variability in SmfD, 

mfAC levels and treatment response and risks to even a small percentage of individuals.  
 

 

 

Eye (Lond). 2024 Apr;38(5):945-950. 

 doi: 10.1038/s41433-023-02809-0. Epub 2023 Nov 10. 

Risk factors for corneal abrasions in Nepal: a community-based study 

Sylvia R Brekke # 1, Puspa Giri # 2, Raghunandan Byanju 2, Sangita Pradhan 2, Gopal 
Bhandari 2, Sadhan Bhandari  2, Ram Prasad Kandel 3, Bimal Poudyal 2, John A 

Gonzales 1 4, Muthiah Srinivasan 5, Madan Upadhyay 6, John P Whitcher 1 4, Kieran S 

O'Brien 1 4 7, Thomas M Lietman 1 4 7 8, Jeremy D Keenan 9 10; VIEW Trial Study Group 

Abstract 

Background: South Asia is experiencing rapid urbanization, which may be changing the risk 

factor profile for ocular trauma. The objective of this study was to compare risk factors for 

traumatic corneal abrasions in rural versus urban Nepal, and to assess if any risk factors were 
associated with a poor outcome. 

Methods: In a prospective, cross-sectional, community-based study performed as part of a 

cluster-randomized trial, community health workers from Nepal were trained to diagnose 

and treat traumatic corneal abrasions. Participants with an abrasion were invited to 

complete a risk factor survey. The main exposure variable was the object of eye injury, 

stratified by rural-urban residence. The main outcome measure was a lack of corneal healing 

after a three-day course of antimicrobials. 
Results: Of 3657 participants diagnosed with a corneal abrasion, 2265 completed a survey. 

Eye trauma occurred most frequently during agricultural activities. The most common object 

of injury was vegetative matter, accounting for approximately 40% of injuries in rural, peri -

urban, and urban communities. Wood injuries were more common in rural communities 

(24%) compared with urban or peri-urban communities (13%). Eye injury from an animal was 

more likely to result in a non-healing corneal abrasion after 3 days of treatment compared 

with other types of trauma (prevalence ratio 2.59, 95%CI 1.16-5.76). 
Conclusions: Health promotion activities for prevention of corneal ulcers in Nepal should 

focus on agricultural trauma in both rural and urban areas. Community members 

experiencing eye trauma from an animal may benefit from early referral to an eye clinic.  
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Role of fluorescein angiography guided laser treatment in aggressive retinopathy of 

prematurity 

Prashant Kumar 1, Parijat Chandra  2, Ramesh Agarwal 3, Rohan Chawla  1, Rajpal Vohra  1 

Abstract 

Purpose: To compare disease regression in cases of Fluorescein Angiography (FA) guided 

laser vs. conventional laser treatment in infants with Aggressive retinopathy of prematurity 
(AROP). 

Methods: 60 eyes of 30 infants of AROP were randomized into two groups. In both the 

group's FA was done once. Montage of the fundus, FA images was created and the vascular 

area, avascular areas, and skip areas after laser treatment were demarcated and measured. 

In group 1, FA-guided laser treatment was done whereas in group 2 they were lasered 

without seeing FA. Infants were followed up every week to look for skip areas and disease 

regression. 
Results: The mean vascular retinal area in group 1 and group 2 on fundus images was 302.7 

sq. mm and 245.8 sq. mm respectively, while the same on FA was 285.2 sq. mm and 221.3 sq. 

mm respectively, suggesting overestimation of the vascular area on fundus imaging 

compared to FA which enabled more objective estimation of avascular loop areas. Retinal 

skip areas in group 1 and group 2 after 1st laser were 18.7 sq. mm and 73.1 sq. mm 

respectively (P = 0.001), after 2nd laser was 3.7 sq. mm and 19.2 sq. mm (P = 0.003), which 

suggests FA-guided laser led to significantly fewer skip areas. Infants had regression in 4.1 ± 
0.3 wks and 4.2 ± 0.4 wks in groups 1 and 2, respectively. 

Conclusion: FA-guided laser ensured lesser skip areas and more complete laser treatment, 

though regression was similar in both groups. 

 

 

 

Indian J Ophthalmol. 2023 Nov;71(11):3460-3464. 
 doi: 10.4103/IJO.IJO_2992_22. 

Role of additional posterior barrage laser in type 1 zone 2 retinopathy of prematurity: A 

randomized trial 

Harika Regani  1, Parijat Chandra  1, Devesh Kumawat 1, Rohan Chawla  1, Ramesh 

Agarwal 2, Rajpal Vohra  1 

Abstract 

Purpose: The efficacy of additional barrage laser posterior to ridge in advanced stage 3 or 
stage 4 retinopathy of prematurity (ROP) is established, but its role in early stages is not 

defined. The objective was to study the efficacy of additional posterior barrage laser in type I 

zone 2 disease. 

Methods: In a randomized trial, patients with type I zone 2 ROP were recruited between 

February 2016 and May 2017. One eye of each baby was randomized into study and control 

groups, respectively. Laser photocoagulation anterior to ridge was given in the control 

group, and additional posterior barrage laser was performed in the study group. The 
outcome measures were time to complete ridge regression and final cycloplegic refraction at 

3 months post-laser. 

Results: Forty patients (40 eyes per group) completed the required follow-up. The mean 

birth weight and gestational age were 1357 ± 338 g and 29.72 ± 2.57 weeks, respectively. The 

mean post-conceptional age during laser was 36.67 ± 3.23 weeks. The number of eyes 

achieving ridge regression in control and study groups was 8/40 (20%) and 27/40 (67%) at 2 
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weeks (P = 0.001) and 39/40 (97%) and 40/40 (100%) at 4 weeks (P = 0.4). The mean time to 

complete ridge regression was 3.74 ± 1.17 weeks and 2.62 ± 0.91 weeks in control and study 

groups, respectively (P < 0.001). The mean spherical equivalent at 12 weeks in control and 

study groups was -1.9 ± 2.3 Diopters and -2.4 ± 2.6 Diopters, respectively (P = 0.41). 

Conclusions: Additional posterior barrage laser leads to significantly faster regression of 

type 1 zone 2 ROP without increasing induced myopia and thereby might be a useful adjunct 
to conventional treatment in selected cases. 

 

 

 

 Eye (Lond). 2023 Oct 18. 

 doi: 10.1038/s41433-023-02796-2. Online ahead of print. 

Efficacy comparison of 21 interventions to prevent retinopathy of prematurity: a 
Bayesian network meta-analysis of randomized controlled trials 

Miao Zhou # 1 2, Pei-Chen Duan # 1, Dan-Lin Li 1, Jing-Hong Liang  3, Gang Liang  4, Hua Xu 5, Chen-

Wei Pan 6 

Abstract 

Background: The objective of this study was to evaluate the comparative efficacy of current 

interventions for the prevention of retinopathy of prematurity (ROP) in premature infants.  

Methods: A network meta-analysis (NMA) was performed. We searched PubMed, Web of 
Science, Scopus, Embase, and the Cochrane Library for relevant studies from their inception 

to May 5, 2022. Publications were eligible for our study if they were randomized controlled 

trials (RCTs) involving preterm infants at <37 weeks of gestational age and reported the 

incidence of any-stage ROP treated with the interventions of interest. The overall effect was 

pooled using the random effects model. 

Results: We identified 106 RCTs (involving 23894 participants). This NMA showed that 

vitamin A supplementation markedly reduced the incidence of ROP, in comparison with 
placebo (odds ratio [OR] = 0.59, 95% credible interval [95% CrI] 0.33, 0.85), fish oil-based lipid 

emulsion (OR = 0.57, 95% CrI 0.24, 0.90), early erythropoietin (OR = 0.51, 95% CrI 0.34, 0.98), 

probiotics (OR = 0.48, 95% CrI 0.32, 0.97), and human milk (OR = 0.50, 95% CrI 0.21, 0.78). 

Vitamin A supplementation has the highest probability of being the best option for reducing 

the ROP risk compared with the other 20 interventions based on its surface under the 

cumulative ranking curve (SUCRA) value (SUCRA = 92.50%, 95% CrI 0.71, 1.00).  

Conclusions: Our findings suggest that among 21 interventions, vitamin A supplementation 
might be the best method of preventing ROP. This NMA offers an important resource for 

further efforts to develop preventive strategies for ROP. 
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 doi: 10.1111/ipd.13125. Epub 2023 Oct 15. 

Effectiveness of various methods of educating children and adolescents for the 

maintenance of oral health: A systematic review of randomized controlled trials  

Mohammad Atif 1, Nitesh Tewari 1, Seba Saji 1, Sukeshana Srivastav 1 2, Morankar Rahul 1 

Abstract 

Background: School-based oral health education has emerged as one of the most effective 
methods to instill a positive attitude toward oral health in children. 

Aim: This systematic review (SR) aimed to assess the effectiveness of different methods of 

oral health education in children and adolescents. 

Design: Systematic search was conducted in PubMed, Cochrane, Web of Science, LILACS, 

Scopus, and EMBASE on January 29, 2023. Review included only randomized controlled trials 

(RCTs), and their risk of bias (ROB) was assessed by Cochrane RoB-2. Data were extracted 

and analyzed by expert group. The GRADE approach was used to assess the quality of 
evidence for each outcome. Every step was conducted in duplicate, and disagreements were 

resolved by consulting the third reviewer. 

Results: The SR included 10 RCTs with majority showing a high ROB. They included 12 

methods with the commonest being the use of leaflets/flash cards. Most interventions were 

effective in improving oral hygiene, gingival health, and knowledge except conventional 

teaching methods, lecture by using PowerPoint by dentists, and e-learning interventions. 

The grade of evidence in the majority of outcomes was found to be low or very low. 
Conclusion: Interventions using the interactive methods such as games, motivational-

experiential learning, and audiovisual methods were found to be more effective than 

controls and other interventions. Variabilities in study methods and outcome variables must 

be addressed in the future. 

 

 

 
J Dent Anesth Pain Med. 2024 Feb;24(1):37-45. 

 doi: 10.17245/jdapm.2024.24.1.37. Epub 2024 Feb 1. 

Effect of cryoanesthesia and sweet tasting solution in reducing injection pain in 

pediatric patients aged 7-10 years: a randomized controlled trial 

Shital Kiran Davangere Padmanabh 1, Vishakha Bhausaheb Gangurde 1, Vikram 

Jhamb 1, Nasrin Gori 1 

Abstract 
Background: The delivery of profound local anesthetics helps children receive successful 

treatment by reducing fear, anxiety, and discomfort during dental procedures. Local 

anesthetic injections are the most anticipated stimuli in dental surgery. Children's 

perceptions of pain can be altered by applying cryotherapy to precool the oral mucosa or by 

diverting their minds through taste distractions before administering local anesthetic 

injections. This study aimed to evaluate the efficacy of cryoanesthesia and xylitol sweet-

tasting solution at the injection site in 7-10-year-old children. 
Methods: A total of 42 participants, aged 7-10 years, who underwent dental treatment 

requiring local anesthesia, were enrolled in the study. The children were randomly divided 

into three groups. In group I, sterile water was held in the mouth for 2 minutes before 

anesthetic administration, similar to group II, and in group III, a xylitol sweet-tasting solution 

was used for 2 minutes before needle insertion. The analysis of pain perception was carried 

out based on the Visual Analog Scale (VAS) and the Sound, Eyes, and Motor (SEM) scale. For 
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VAS analysis, a one-way analysis of variance (ANOVA) was performed for intergroup 

comparison, and a post hoc Tukey test was performed for subgroup analysis. For the 

categorical SEM scale, the Kruskal-Wallis test followed by the post hoc test was performed 

for intergroup comparison. Where a P value of <0.05 was considered statistically significant 

at 95% confidence intervals. 

Results: Cryoanesthesia significantly reduced pain scores on VAS (4.21 ± 1.42) when 
compared to those on VAS with xylitol sweet-tasting solution (5.50 ± 1.40) and that with 

sterile water (6.14 ± 2.47). Intergroup comparison of the VAS scores among the three groups 

was performed using one-way ANOVA, which demonstrated statistically significant 

differences (P value <0.026) on the VAS scale. Intergroup comparison of the SEM scale was 

performed using the Kruskal-Wallis test, followed by post hoc comparison, which exhibited 

statistically significant differences (P < 0.007) among the three groups for the SEM scale.  

Conclusion: Cryoanesthesia demonstrated higher efficacy in reducing injection pain than 
that exhibited by the xylitol sweet-tasting solution. 
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Child Abuse Negl. 2023 Jul 1;106335. 

 doi: 10.1016/j.chiabu.2023.106335. Online ahead of print. 
Effectiveness of the caregiver support intervention on child psychosocial wellbeing 

among Syrian refugees in Lebanon: Mediation and secondary analysis of a Randomized 

Controlled Trial 

M J D Jordans 1, I Bakolis 2, M Arnous 3, G V Koppenol-Gonzalez 4, F Tossyeh 3, A Chen 5, K E 

Miller 6 

Abstract 

Background: War and violence have a serious negative impact on the wellbeing and mental 
health of many children. Caregivers play an important role in mitigating or exacerbating this 

impact. 

Objective: This study evaluates the impact of the nine session Caregiver Support 

Intervention on improving children's wellbeing and examines putative mediators of changes 

in children's psychosocial wellbeing. 

Participants and setting: 240 female caregivers were randomly allocated (1:1) to the CSI or 

a waitlist control comparison condition. The study was implemented in Lebanon, in an area 
characterized by high levels of poverty and a high number of the Syrian refugees.  

Methods: A parallel group Randomized Controlled Trial reporting on caregiver-reported 

child-level wellbeing. We used a combination of the Kid- and Kiddy-KINDL (parent version) 

for index children ages three to 12. Putative mediators of the CSI on children's psychosocial 
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wellbeing included harsh parenting, caregiver psychological distress, caregiver wellbeing. 

Measurements were conducted at baseline, post-intervention and 3-months follow-up. 

Results: We demonstrated a statistically significant change in caregiver reported children's 

psychosocial wellbeing at post-intervention (Mdiff =4.39, 95 % CI = 1.12, 7.65, p < 0.01, d = 

0.28) but not at follow-up (Mdiff = -0.97, 95 % CI = -4.27, 2.32, p > 0.05). The proportion of the 

total effect of the CSI intervention on child psychosocial wellbeing mediated by caregiver 
distress, caregiver wellbeing and harsh parenting was 77 %. 

Conclusion: The CSI holds potential for down-stream short-term effect on improving 

children's psychosocial wellbeing, beyond the previously reported positive caregiver 

outcomes. This effect was not sustained three months post intervention. The study confirms 

caregiver wellbeing and parenting support as dual pathways mediating child psychosocial 

wellbeing. Prospective trial registration: ISRCTN22321773. 

 
 

BMJ Glob Health. 2023 Oct;8(10):e012633. 

 doi: 10.1136/bmjgh-2023-012633. 

A cluster-randomised controlled equivalence trial of the Surprise Soap handwashing 

intervention among older children living in a refugee settlement in Sudan 

Julie Watson 1, Ibtihal Mohammed-Elhassan Osman 2, Maud Amon-Tanoh 3, Claudio 

Deola 4, Amy MacDougall 5, Oliver Cumming  3 
Abstract 

Introduction: Increasing handwashing with soap (HWWS) among older children in 

emergency settings can have a large public health impact, however, evidence on what works 

is limited. One promising approach is the 'Surprise Soap' intervention in which a novel soap 

with an embedded toy is delivered to children in a short, participatory household session 

that includes a glitter game and HWWS practice. Here, we evaluate this intervention against a 

standard intervention in a complex emergency setting. 
Methods: A cluster-randomised controlled equivalence trial was conducted in Naivasha 

refugee settlement, Sudan. Blinding was not possible. 203 randomly selected households, 

with at least one child aged 5-12, were randomised to receive the Surprise Soap intervention 

(n=101) or a standard intervention comprising a short household session with health 

messaging and plain soap distribution (n=102). The primary outcome was the proportion of 

prespecified potential HWWS events observed for children aged 5-12, accompanied by 

HWWS, at baseline, 4, 12 and 16 weeks post intervention delivery. 
Results: 200 households were included in the analyses: 101 intervention and 99 control. No 

difference in intervention effectiveness was observed at any follow-up (4 weeks: adjusted 

rate ratio (RR) 1.2, 95% CI 0.8 to 1.7; 12 weeks: RR 0.8, 95% CI 0.5 to 1.1; 16 weeks: RR 1.1, 95% 

CI 0.8 to 1.5). However, we observed increased HWWS in both arms at 4 weeks (27 and 23 

percentage point increase in the intervention and control arm, respectively) that was 

sustained at 16 weeks. 

Conclusions: We find that the Surprise Soap intervention is no more effective at increasing 
older children's HWWS than a standard, household-level, health-based intervention in this 

complex humanitarian emergency. There appears to be no marginal benefit in terms of 

HWWS that would justify the additional cost of implementing the Surprise Soap intervention. 

Further trials that include a passive control arm are needed to determine the independent 

effects of each intervention and guide future intervention design. 
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Clin Trials. 2023 Dec;20(6):624-631. 

 doi: 10.1177/17407745231182417. Epub 2023 Jun 27. 

Data monitoring committees in pediatric randomized controlled trials registered in 

ClinicalTrials.gov 
Tiago Machado 1 2, Beatrice Mainoli  1 2 3, Daniel Caldeira  1 2, Joaquim J Ferreira  1 2 4, Ricardo M 

Fernandes 1 2 5 

Abstract 

Background: Data monitoring committees advise on clinical trial conduct through appraisal 

of emerging data to ensure participant safety and scientific integrity. While consideration of 

their use is recommended for trials performed with vulnerable populations, previous 

research has shown that data monitoring committees are reported infrequently in 
publications of pediatric randomized controlled trials. We aimed to assess the frequency of 

reported data monitoring committee adoption in ClinicalTrials.gov registry records and to 

examine the influence of key trial characteristics. 

Methods: We conducted a cross-sectional data analysis of all randomized controlled trials 

performed exclusively in a pediatric population and registered in ClinicalTrials.gov between 

2008 and 2021. We used the Access to Aggregate Content of ClinicalTrials.gov database to 
retrieve publicly available information on trial characteristics and data on safety results. 

Abstracted data included reported trial design and conduct parameters, population and 

intervention characteristics, reasons for prematurely halting, serious adverse events, and 

mortality outcomes. We performed descriptive analyses on the collected data and explored 

the influence of clinical, methodological, and operational trial characteristics on the 

reported adoption of data monitoring committees. 

Results: We identified 13,928 pediatric randomized controlled trial records, of which 39.7% 
reported adopting a data monitoring committee, 49.0% reported not adopting a data 

monitoring committee, and 11.3% did not answer on this item. While the number of 

registered pediatric trials has been increasing since 2008, we found no clear time trend in the 

reported adoption of data monitoring committees. Data monitoring committees were more 

common in multicenter trials (50.6% vs 36.9% for single-center), multinational trials (60.2% 

vs 38.7% for single-country), National Institutes of Health-funded (60.3% vs 40.1% for 

industry-funded or 37.5% for other funders), and placebo-controlled (47.6% vs 37.5% for 
other types of control groups). Data monitoring committees were also more common among 

trials enrolling younger participants, trials employing blinding techniques, and larger trials. 

Data monitoring committees were more common in trials with at least one serious adverse 

event (52.6% vs 38.4% for those without) as well as for trials with reported deaths (70.3% vs 

38.9% for trials without reported deaths). In all, 4.9% were listed as halted prematurely, most 

often due to low accrual rates. Trials with a data monitoring committee were more often 

halted for reasons related to scientific data than trials without a data monitoring committee 
(15.7% vs 7.3%). 

Conclusion: According to registry records, the use of data monitoring committees in 

pediatric randomized controlled trials was more frequent than previously reported in 
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reviews of published trial reports. The use of data monitoring committees varied across key 

clinical and trial characteristics based on which their use is recommended. Data monitoring 

committees may still be underutilized in pediatric trials, and reporting of this item could be 

improved. 

 

 
BMC Pediatr. 2024 May 27;24(1):364. 

 doi: 10.1186/s12887-024-04839-3. 

Quality assessment of paediatric randomized controlled trials published in China from 

1999 to 2022: a cross-sectional study 

Bennian Huo # 1, Song Xu # 2, Yao Liu 3, Lin Su 1, Yuntao Jia  1, Maolin Ai 1, Nange Yin 1, Lin Song 4 

Abstract 

Background: Randomized controlled trials (RCTs) are usually the basis of evidence-based 
medicine, but whether the results of RCTs can be correctly translated into clinical practice 

depends on the quality of the literature reported. In this study, we evaluated the general 

characteristics and quality of paediatric RCTs published in China to provide evidence for the 

reporting of paediatric RCTs and their application in clinical practice.  

Methods: We conducted a cross-sectional observational study of paediatric RCTs published 

in paediatric journals in China between January 1, 1999, and December 30, 2022. All RCTs 

that included children (younger than 18 years old) were retrieved, and the general 
characteristics of the RCTs were extracted and analysed. The quality of the RCTs was 

assessed by the Cochrane quality assessment protocol. 

Results: After screening 20 available paediatric journals, 3545 RCTs were included for 

analysis. The average annual growth rate of the number of published paediatric RCTs from 

1999 to 2022 was 7.8% (P = 0.005, R2 = 0.311). Most of the studies were carried out in East 

China [1148 (32.4%]; the centres of the RCTs were mainly single-centre [3453 (97.4%], and 

the interventions were mainly medication [2442 (68.9%)]. Comparing RCTs published in 
2017-2022 with RCTs published in 1999-2004, the quality of RCTs significantly improved in 

terms of random sequence generation, allocation concealment, blinding participants and 

personnel, incomplete outcome data and selective outcome reporting. RCTs published in 

multiple centres from the Chinese Science Citation Database were identified, and the 

approval of the ethics committee was of better quality for all the analysed risk of bias items.  

Conclusion: The number and quality of paediatric RCTs reported in China have improved in 

recent years, but the overall quality was relatively low. Special attention should be given to 
allocation concealment and blinding outcome assessment, and dropouts, adverse effects 

and sample size calculations should be reported. Promoting government policies, 

strengthening the standardization of journal publishing and advancing the registration of 

clinical trials are feasible measures. 
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Is equipoise a useful concept to justify randomised controlled trials in the cultural 

context of Pakistan? A survey of clinicians in relation to a trial of talking therapy for 

young people who self-harm 
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Rakhshi Memon 1, Muqaddas Asif 2, Alexandra Pitman 3 4, Nasim Chaudhry 2, Nusrat 

Husain 5, Sarah J L Edwards 3 

Abstract 

Background: Clinical equipoise, also defined as the uncertainty principle, is considered 

essential when recruiting subjects to a clinical trial. However, equipoise is threatened when 

clinicians are influenced by their own preferences. Little research has investigated equipoise 
in the context of trial recruitment. 

Methods: This cross-sectional survey sought clinicians' views (operationalised as 11 

statements relating to treatments offered in a trial of a psychological intervention for young 

people) about equipoise and individual treatment preferences in the context of moral 

justification for recruiting young people at risk of self-harm or suicide to a randomised 

controlled trial (RCT) to evaluate the Youth Culturally Adapted Manual Assisted Psychological 

Intervention (Y-CMAP) in Pakistan. We compared the views of clinicians involved in Y-CMAP 
RCT recruitment to those of a sample of clinicians not involved in trial recruitment but 

treating similar patients, comparing their sociodemographic characteristics and the 

proportions of those in each group agreeing with each statement. 

Results: There was a response rate of 96% (75/78). Findings showed that, during trial 

recruitment and before the RCT results were known, the majority of all responding clinicians 

(73.3%) considered Y-CMAP to be an effective treatment for young people at risk of self-harm 

or suicide. Although there was an acknowledgement of individual preferences for the 
intervention, there was near consensus (90%) on the need to conduct an RCT for reaching an 

evidence-based decision. However, there were no significant differences in the proportion of 

recruiting clinicians reporting a treatment preference for Y-CMAP than non-recruiting 

clinicians (31 (88.6%) versus 36 (90%), p = 0.566). A significantly higher proportion of non-

recruiting clinicians (87.5%) as compared to (48.5%) in the trial (p = 0.000) stated that there 

may be other treatments that may be equally good for the patients, seemingly undermining 

a preference for the intervention. Those reporting a treatment preference also 
acknowledged that there was nothing on which this preference was based, however 

confident they felt about them, thus accepting clinical equipoise as ethical justification for 

conducting the RCT. There was a significant group difference in views that treatment overall 

is better as a result of young patients' participation in the Y-CMAP trial (p = 0.015) (i.e. more 

clinicians not involved in the trial agreed with this statement). Similarly, more clinicians not 

involved in the trial agreed on the perceived availability of other treatment options that were 

good for young people at risk of self-harm (p < 0.05). 
Conclusions: The paper highlights that clinicians in Pakistan accept the notion of clinical 

equipoise as an ethical justification for patient participation in RCTs. The need for 

conducting RCTs to generate evidence base and to reduce bias was considered important by 

the clinical community. 
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Intraclass Correlations Values in International Development: Evidence Across 

Commonly Studied Domains in sub-Saharan Africa 
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The sharp increase in the number of experimental studies evaluating development programs 

raises the need for accurate intraclass correlations (ICC) to conduct power calculations so 

that researchers can design studies to detect meaningful effects with sufficient statistical 

power. The intraclass correlation is an important parameter for determining the statistical 

power of cluster-randomized trials. The parameter is rarely available to researchers planning 

a study until after the design is set and data are already collected. This paper takes an 
important step towards helping researchers working in sub-Saharan Africa to accurately 

estimate appropriate sample sizes for their clustered RCTs. The study draws from rich data 

sets in Kenya, Malawi, Zambia, and Zimbabwe. We present ICCs for a wide range of domains 

common for development research. Our results suggest that ICCs for commonly studied 

indicators in sub-Saharan Africa are lower than is often assumed in power calculations. ICC 

values are especially low for indicators associated with child nutrition and food security, 

suggesting that cluster-RCTs might be a viable design even when faced with limited budgets 
because sample size requirements are not much different from an individual random 

assignment design. 

 

 

 

Quality of care 
 

Schistosomiasis 
 

Lancet Infect Dis. 2023 Jul;23(7):867-876. 
 doi: 10.1016/S1473-3099(23)00048-8. Epub 2023 Mar 6. 

Efficacy, safety, and palatability of arpraziquantel (L-praziquantel) orodispersible 

tablets in children aged 3 months to 6 years infected with Schistosoma in Côte d'Ivoire 

and Kenya: an open-label, partly randomised, phase 3 trial 

Eliézer K N'Goran 1, Maurice R Odiere 2, Ronald Assandé Aka  3, Mamadou Ouattara  1, N A David 

Aka 2, Bernhards Ogutu 4, Fredrick Rawago 2, Wilhelmina M Bagchus 5, Matthias Bödding  6, Elly 

Kourany-Lefoll 7, Aliona Tappert 6, Xiaoyan Yin 8, Deon Bezuidenhout 9, Henk Badenhorst 9, Eric 
Huber 10, Benjamin Dälken 11, Okba Haj-Ali Saflo 12 

Abstract 

Background: WHO has underlined the need for a child-friendly treatment for 

schistosomiasis, a prevalent parasitic disease in low-income and middle-income countries. 

After successful phase 1 and 2 trials, we aimed to evaluate the efficacy, safety, palatability, 

and pharmacokinetics of arpraziquantel (L-praziquantel) orodispersible tablets for 
preschool-aged children. 

Methods: This open-label, partly randomised, phase 3 study was conducted at two hospitals 

in Côte d'Ivoire and Kenya. Children with a minimum bodyweight of 5 kg in those aged 3 

months to 2 years and 8 kg in those aged 2-6 years were eligible. In cohort 1, participants 

aged 4-6 years infected with Schistosoma mansoni were randomly assigned (2:1) to receive a 

single dose of oral arpraziquantel 50 mg/kg (cohort 1a) or oral praziquantel 40 mg/kg (cohort 

1b) using a computer-generated randomisation list. Cohorts 2 (aged 2-3 years) and 3 (aged 3 
months to 2 years) infected with S mansoni, and the first 30 participants in cohort 4a (aged 3 
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months to 6 years) infected with Schistosoma haematobium, received a single dose of oral 

arpraziquantel 50 mg/kg. After follow-up assessments, arpraziquantel was increased to 60 

mg/kg (cohort 4b). Laboratory personnel were masked to the treatment group, screening, 

and baseline values. S mansoni was detected using a point-of-care circulating cathodic 

antigen urine cassette test and confirmed using the Kato-Katz method. The primary efficacy 

endpoint was clinical cure rate at 17-21 days after treatment in cohorts 1a and 1b, measured 
in the modified intention-to-treat population and calculated using the Clopper-Pearson 

method. This study is registered with ClinicalTrials.gov, NCT03845140. 

Findings: Between Sept 2, 2019, and Aug 7, 2021, 2663 participants were prescreened and 

326 were diagnosed with S mansoni or S haematobium. 288 were enrolled (n=100 in cohort 

1a, n=50 in cohort 1b, n=30 in cohort 2, n=18 in cohort 3, n=30 in cohort 4a, and n=60 in 

cohort 4b), but eight participants received antimalarial drugs and were excluded from the 

efficacy analyses. The median age was 5·1 years (IQR 4·1-6·0) and 132 (47%) of 280 
participants were female and 148 (53%) were male. Cure rates with arpraziquantel were 

similar to those with praziquantel (87·8% [95% CI 79·6-93·5] in cohort 1a vs 81·3% [67·4-91·1] 

in cohort 1b). No safety concerns were identified during the study. The most common drug -

related treatment-emergent adverse events were abdominal pain (41 [14%] of 288 

participants), diarrhoea (27 [9%]), vomiting (16 [6%]), and somnolence (21 [7%]).  

Interpretation: Arpraziquantel, a first-line orodispersible tablet, showed high efficacy and 

favourable safety in preschool-aged children with schistosomiasis. 
 

 

 

Am J Trop Med Hyg. 2024 Feb 27;110(4):677-680. 

 doi: 10.4269/ajtmh.23-0337. Print 2024 Apr 3. 

Efficacy of a Single Oral Dose of Artesunate plus Sulfalene-Pyrimethamineversus 

Praziquantel in the Treatment of Schistosoma mansoni in Kenyan Children: An Open-
Label, Randomized, Exploratory Trial 

Erick M O Muok 1, Vincent O Were 1, Charles O Obonyo 1 

Abstract 

Unlike praziquantel, artemisinin derivatives are effective against juvenile schistosome 

worms. We assessed the efficacy and safety of a single oral dose of artesunate plus sulfalene-

pyrimethamine versus praziquantel in the treatment of Schistosoma mansoni. Seventy-three 

schoolchildren (aged 9-15 years) with confirmed S. mansoni infection in Rarieda, western 
Kenya, were randomly assigned to receive either a single oral dose of artesunate plus 

sulfalene-pyrimethamine (n = 39) or a single dose of praziquantel (n = 34). The cure and egg 

reduction rates at 4 weeks posttreatment were 69.4% (25/36) versus 80.6% (25/31) (P = 0.297) 

and 99.1% versus 97.5% (P = 0.607) in the artesunate plus sulfalene-pyrimethamine group 

versus praziquantel group, respectively. Fourteen children developed adverse events, and 

there were no serious adverse events. A single oral dose of artesunate plus sulfalene-

pyrimethamine has efficacy comparable to that of praziquantel in the treatment of S. 
mansoni, but these results should be confirmed in larger randomized controlled trials.  
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School health and education 
(See Adolescent health, Schistosomiasis) 

 

Sch Psychol. 2024 Apr 11. 

 doi: 10.1037/spq0000625. Online ahead of print. 

Training and coaching early childhood teachers to foster social, emotional, and 

behavioral competence of children in Turkey 

Rabia Özen-Uyar 1, Durmuş Aslan 2, Wendy M Reinke 3, Yaşare Aktaş-Arnas 4 
Abstract 

A growing evidence base demonstrates the effectiveness of teacher training and coaching 

interventions to improve teacher- and child-level outcomes in high-income countries. 

However, more information is needed to show the benefits of these interventions in low- and 

middle-income countries (LMICs). To provide an evidence base for LMICs, we conducted a 

cluster-randomized controlled trial examining the efficacy of a teacher training and coaching 

intervention for promoting children's social, emotional, and behavioral competence, 
Reaching Educators and Children (REACH) Classroom Check-Up (CCU), on teachers' 

behaviors, teacher-child relationship quality, and children's social competence and problem 

behaviors. Participants included 20 early childhood teachers and 175 children (4-6 year olds) 

in Turkey. Findings indicate that REACH CCU increased teachers' positive behaviors and 

teacher behaviors that support social, emotional, and behavioral competence of children, 

while reducing teachers' negative behaviors. Teachers in REACH CCU demonstrated an 
increased level of closeness and reduced levels of conflict with children in their classrooms. 

Furthermore, REACH CCU improved teacher-reported social competence and reduced 

problem behaviors of children. Results provide evidence that REACH CCU is a promising 

approach for improving teachers' behaviors, teacher-child relationship quality, and 

children's social, emotional, and behavioral competence, especially in LMICs. (PsycInfo 

Database Record (c) 2024 APA, all rights reserved). 

 
  

 

An Sist Sanit Navar. 2023 Dec 26;46(3):e1061. 

 doi: 10.23938/ASSN.1061. 

Impact of training schoolchildren how to perform cardiopulmonary resuscitation using 

stories and animated cartoons 

Manuel Pardo Ríos 1, Petronila Mireia Alcázar Artero 2, Carolina Cánovas Martínez 3, José 
Manuel Salas Rodríguez 4, Mercedes Cánovas Martínez 5, María Isabel Rodríguez Entrena  6, Ana 

Belén Ocampo Cervantes 7, Esther Chicharro Luna  8, Laura Juguera Rodríguez 9 

Abstract 

Background: We compared the outcome of training schoolchildren how to perform CPR by 

parents/legal guardians in the family environment versus by teachers at school.  

Methods: Randomized study of CPR learning in primary school children (1st and 2nd grades) 

in the Region of Murcia. Parents/legal guardians (family group) and teachers (teacher group) 
trained the children using didactic material adapted for that age population (one story and 

one cartoon video) from the educational series Jacinto y sus Amigos©. We evaluated eight 

theoretical knowledge items and five practical skills. 
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Results: One hundred and sixty schoolchildren were selected and 116 completed the study; 

in the family group, 51.3% did not finish the study. Children trained by teachers obtained 

significantly higher median scores in comparison with the family group both in theoretical 

knowledge (6.7; IQR=1.8 vs 4.7; IQR=3.1, respectively; p < 0.001) and in all practical skills 

except for "recognizing an emergency situation". Children in the family group, learning CPR 

with one story and one cartoon video achieved significantly better scores in five theoretical 
knowledge items and four skills than with only the story. 

Conclusions: Using non-technological educational resources, e.g., stories and animated 

cartoons for teaching CPR to primary school students, increases their knowledge and skills. 

Schoolchildren trained in the educational environment acquired more knowledge and skills 

than those trained by parents. Within the family environment, CPR teaching was more 

effective through one story and one cartoon video than when only the story was used.  

 
 

 

Medicine (Baltimore). 2023 Jul 7;102(27):e34168. 

 doi: 10.1097/MD.0000000000034168. 

Raising the self-esteem and reducing irrational beliefs of schoolchildren: The 

moderating and main effect study 

Moses Onyemaechi Ede 1, Chinedu Ifedi Okeke 1, Joy Obiageli Oneli 2 
Abstract 

Background: Several systematic reviews and meta-analyses studies have called for 

moderators of treatment outcomes and their main effect with regard to disadvantaged 

populations. In view of that, this study investigated the impacts and moderators of rational 

emotive behavior therapy (REBT) on the self-esteem and irrational beliefs of Schoolchildren 

in Ebonyi State Nigeria. 

Methods: A group randomized controlled design was utilized to assign 55 schoolchildren to 
the treatment group and 55 schoolchildren to waitlisted control group. Two self-report 

measures (Self-Esteem Scale and Children Adolescent Scale of Irrationality) were used to 

assess the participants. There were pretest, posttest, and follow-up tests given at different 

intervals to ascertain the baseline, main effect, and long-term effects of the treatment. The 

data collected were analyzed using a 2-way analysis of covariance statistic. 

Results: The results of the 2-way analysis of covariance demonstrated a difference between 

participants in the waitlisted control group at the pretest, posttest, and follow-up test and a 
positive improvement in schoolchildren with illogical beliefs as a result of exposure to REBT 

intervention. It was discovered that the REBT intervention changed schoolchildren's self-

esteem and irrational views into rational ones. A later test result supported the intervention's 

consistent and significant effects in lowering illogical beliefs and raising students' self-

esteem. The results also showed that there is no connection between gender and group 

membership. 

Conclusion: This study suggests that REBT is a significant treatment strategy that reduces 
irrational beliefs and improves the self-esteem of primary school children. Based on these 

outcomes, further studies should replicate the study in other cultures with such a 

disadvantaged group. 
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Iran J Child Neurol. 2024 Spring;18(2):83-101. 

 doi: 10.22037/ijcn.v18i2.43985. Epub 2024 Mar 12. 

Comparing Telerehabilitation and In-Person Interventions in School-Based 

Occupational Therapy for Specific Learning Disorder A Randomized Controlled Trial 

Mahsa Kheirollahzadeh 1, Akram Azad 1, Seyed Hassan Saneii  2, Mehdi Alizadeh Zarei  1 

Abstract 
Objective: This study investigated the efficacy of telerehabilitation (TR) in school-based 

Occupational Therapy (OT) for children with Specific Learning Disorder (SLD), focusing on 

occupational competence and parental satisfaction, aiming to contribute empirical insights 

to the discourse on the educational well-being of this population. 

Materials & methods: The study adopted a Randomized Controlled Trial (RCT) design 

involving 31 children diagnosed with SLD, implementing TR and in-person interventions 

alongside a control group. Outcome measures included the School Self-Concept Inventory, 
Child Occupational Self-Assessment (COSA), and Canadian Occupational Performance 

Measurement (COMP), analyzed using descriptive and inferential statistics (ANOVA, post hoc 

tests). 

Results: Both TR and in-person interventions exhibited significant enhancements in 

academic self-efficacy (F=23.96, p<0.001, Partial ȵ²=0.461), occupational competence 

(F=70.59, p<0.001, Partial ȵ²=0.716), and parent satisfaction (F=17.03, p<0.001, Partial 

ȵ²=0.378) compared to the control group. Notably, no significant differences emerged 
between the TR and in-person groups, emphasizing their comparable effectiveness in 

improving outcomes. 

Conclusion: In conclusion, the study demonstrated the efficacy of TR and in-person 

interventions in school-based OT for children with SLD. The cohesive outcomes in academic 

self-efficacy, occupational competence, and parental satisfaction highlight TR as a versatile 

modality. This research, grounded in robust methodology, encourages further exploration of 

TR's transformative role in enhancing the holistic well-being of children with SLDs. 
 

 

 

J Adolesc Health. 2023 Oct 8:S1054-139X(23)00455-X. 

 doi: 10.1016/j.jadohealth.2023.08.043. Online ahead of print. 

Impact of Economic and Family Intervention on Adolescent Girls' Education 

Performance, School Absenteeism, and Behavior in School: The Suubi4Her Study  
Rachel Brathwaite 1, Flavia Namuwonge 1, Natasja Magorokosho 1, Nhial Tutlam 1, Torsten B 

Neilands 2, Rashida Namirembe 3, Vicent Ssentumbwe 1, Fred M Ssewamala  4 

Abstract 

Purpose: Attaining education among girls is still a challenge in sub-Saharan Africa. Even 

those who enroll in school need additional financial and social support to promote 

attendance, performance, and behavior. We investigated whether (1) adolescent girls 

receiving an economic empowerment intervention comprising Youth Development Accounts 
(YDA) or a combination intervention comprising (YDA + Multiple Family Group [YDA + MFG]), 

participants of the Suubi4Her study, will each display better grade repetition, attendance, 

and behavior in school compared to girls in the control group and (2) adolescent girls in the 

YDA + MFG group will have better outcomes than girls receiving the YDA-only intervention. 

Methods: We used longitudinal data from 1,260 Ugandan adolescent girls from the 

Suubi4Her cluster randomized controlled trial. To account for repeated measures at the 
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individual level over time and clustering at the school level, three-level mixed-effects models 

were fitted. For binary outcomes, we used multilevel logistic regression, while for continuous 

outcomes, we applied multilevel linear regression. 

Results: Overall, our findings highlight the positive impact of the Suubi4Her intervention on 

reducing general and sickness-related absenteeism among school-attending adolescent girls 

who received the YDA or YDA + MFG intervention but observed no significant group 
differences on their grade repetition and behavior in school. 

Discussion: Improving school attendance and reducing illness-related absences can 

translate to numerous beneficial outcomes for adolescent girls in the long-term and, hence, 

these interventions should be considered to improve educational outcomes among other 

adolescent girl populations in similar settings across sub-Saharan Africa. 

 

 
 

Eye (Lond). 2024 Apr 2. 

 doi: 10.1038/s41433-024-03032-1. Online ahead of print. 

Priorities in school eye health in low and middle-income countries a scoping review 

Alex-Anne Harvey 1, Priya Morjaria  2 3, Benoit Tousignant 4 5 

Abstract  

School eye health (SEH) has been on the global agenda for many years, and there is 
mounting evidence available to support that school-based visual screenings are one of the 

most effective and cost-efficient interventions to reach children over five years old. A scoping 

review was conducted in MEDLINE, Web of Science, PubMed, and CINHAL between February 

and June 2023 to identify current priorities in recent literature on school eye health in low- 

and middle-income countries (LMICs). Selection of relevant publications was performed with 

Covidence, and the main findings were classified according to the WHO Health Promoting 

Schools framework (HPS). A total of 95 articles were included: cross-sectional studies (n = 
55), randomised controlled trials (n = 7), qualitative research (n = 7) and others. Results 

demonstrate that multi-level action is required to implement sustainable and integrated 

school eye health programmes in low and middle-income countries. The main priorities 

identified in this review are: standardised and rigorous protocols; cost-effective workforce; 

provision of suitable spectacles; compliance to spectacle wear; efficient health promotion 

interventions; parents and community engagement; integration of programmes in school 

health; inter-sectoral, government-owned programmes with long-term financing schemes. 
Even though many challenges remain, the continuous production of quality data such as the 

ones presented in this review will help governments and other stakeholders to build 

evidence-based, comprehensive, integrated, and context-adapted programmes and deliver 

quality eye care services to children all over the world. 
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 doi: 10.1038/s41539-023-00180-z. 

Nudging parents and teachers to improve learning and reduce child labor in Cote 

d'Ivoire 

Sharon Wolf 1, Guilherme Lichand 2 

Abstract 
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Whether SMS-based nudge interventions can increase parent engagement and improve child 

learning outcomes across diverse contexts such as rural West Africa is unknown. We 

conducted a school-randomized trial to test the impacts of an audio or text-message 

intervention (two messages per week for one school year) to parents and teachers of second 

and fourth grade students (N = 100 schools, 2246 students) in Cote d'Ivoire. Schools were 

randomly assigned to have messages sent to (i) parents only, (ii) teachers only, (iii) parents 
and teachers together, or (iv) control. There were statistically non-significant impacts of the 

parents-only treatment on learning, although with typical effect sizes (d = 0.08, p = 0.158), 

and marginally statistically significant increases in child labor (d = 0.11, p < 0.10). We find no 

impacts of the other treatment conditions. Subgroup analyses based on pre-registered 

subgroups show significantly larger improvements in learning for children with below-

median baseline learning levels for the parents-only arm and negative impacts on learning 

for girls for the teachers-only arm, suggesting different conclusions regarding impacts on 
equity for vulnerable children. 

 

 

 

Eval Rev. 2024 Mar 29:193841X241241354. 

 doi: 10.1177/0193841X241241354. Online ahead of print. 

Education Experiments in Latin America: Empirical Evidence to Guide Evaluation Design  
Steven Glazerman 1, Larissa Campuzano 2, Nancy Murray 2 

Abstract 

Randomized experiments involving education interventions are typically implemented as 

cluster randomized trials, with schools serving as clusters. To design such a study, it is critical 

to understand the degree to which learning outcomes vary between versus within clusters 

(schools), specifically the intraclass correlation coefficient. It is also helpful to anticipate the 

benefits, in terms of statistical power, of collecting household data, testing students at 
baseline, or relying on administrative data on previous cohorts from the same school. We use 

data from multiple cluster-randomized trials in four Latin American countries to provide 

information on the intraclass correlations in early grade literacy outcomes. We also describe 

the proportion of variance explained by different types of covariates. These parameters will 

help future researchers conduct statistical power analysis, estimate the required sample 

size, and determine the necessity of collecting different types of baseline data such as child 

assessments, administrative data at the school level, or household surveys. 
 

 

 

BMC Public Health. 2023 Nov 7;23(1):2187. 

 doi: 10.1186/s12889-023-17108-2. 

Effects of health education during public health emergencies on the health literacy, 

emotion and coping style of Chinese junior middle school students: a randomized 
controlled trial 

Zhou Wang  # 1, Tingye Gao # 2, Guangjian Li 2, Gengjuan Dong  3, Yan Zhan 4, Bingqin 

Wang 5, Xugui Sun 6 

Abstract 

Background: Schools are high incidence places for public health emergencies. Good health 

literacy helps students cope with public health emergencies. Overall, the health literacy of 
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young students is relatively low. Health education can promote health literacy, but the 

health education related to public health emergencies for Chinese junior middle school 

students needs to be improved. To design and implement health education courses related 

to public health emergencies for junior middle school students and examine the impact on 

their health literacy, emotions, and coping styles. 

Methods: From March to December 2022, 724 students in Grade 7 and Grade 8 of two junior 
middle schools in Changzhou were randomly divided into a course group (n = 359) and a 

control group (n = 365). The course group received an age-appropriate health education 

course that addressed public health emergencies; there were 12 classes, one per week. The 

control group received general health education. One week before and after the courses, the 

two groups of students were assessed with the Adolescent Health Literacy Evaluation Scale 

under Public Health Emergencies (AHLES-PHE), the Depression Self-Rating Scale for Children 

(DSRSC), the Generalized Anxiety Disorder 7-item scale (GAD-7), and the Simplified Coping 
Style Questionnaire (SCSQ). 

Results: After the courses were completed, the scores of AHLES-PHE [156.0 (45.0,180.0) vs. 

165.0 (54.0,180.0), P < 0. 05] in the course group increased significantly. The positive rate of 

DSRSC [81 (22.6%) vs. 57 (15.9%), P < 0.05] and GAD-7 [45 (12.5%) vs. 29 (8.1), P < 0.05]in the 

course group were significantly lower than those before courses. There was no significant 

difference in the above indices before and after courses in the control group (P > 0.05).  

Conclusion: This suggests that the health education courses related to public health 
emergencies designed in this study has an effect on improving health literacy, depression 

and anxiety in junior middle school students. 

 

 

 

Disabil Rehabil Assist Technol. 2024 Jan;19(1):9-15. 

 doi: 10.1080/17483107.2022.2134473. Epub 2022 Oct 19. 
Mathlete: an adaptive assistive technology tool for children with dyscalculia 

Kriti Dhingra  1, Rekha Aggarwal 1, Anchal Garg  2, Jayanti Pujari 3, Divakar Yadav 4 

Abstract 

Purpose: The use of technology in teaching and learning process for children is gaining 

importance. Children with specific learning disabilities have shown positive results with 

assistive technology tools. Dyscalculia is a specific learning disability in which an individual 

faces problem in mathematical skills. Around 3-7% of the world population is affected with 
it. The aim of the current research study is to determine the effectiveness of an assistive 

technology tool, Mathlete on children with dyscalculia's early numeracy skills. Such assistive 

technology tools can serve as a boon for these children. 

Method: A total of 40 children with dyscalculia (Mage = 6.8 years) were a part of the study. The 

group of 40 children were randomly divided into two groups: experiment group using 

mathlete for improving their learning (30 children) and a control group using only traditional 

teaching for learning (10 children). The children were screened for dyscalculia using the 
screening module of mathlete. 

Results: The two groups showed no significant difference in terms of their socio-economic 

status, gender and parents education level. Children in the experiment group showed 

improvement from pre-test to post-test after using mathlete. Also, there was significant 

difference in learning of both the groups, children in experiment group could understand the 

concepts better than the ones in control group. 
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Conclusion: Mathlete helped improve the mathematical learning of children with dyscalculia 

from pre-test to post-test. 
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 doi: 10.1016/j.eclinm.2024.102427. eCollection 2024 Feb. 

A web-enabled, school-based intervention for bullying prevention (LINKlusive): a 

cluster randomised trial 

Celso Arango 1, Javier Martín-Babarro 2, Renzo Abregú-Crespo 1 3, Miguel Á Huete-Diego 1, María 

Alvariño-Piqueras 2, Isabel Serrano-Marugán 4, Covadonga M Díaz-Caneja  1 

Abstract 

Background: There is a need for more sustainable interventions and for assessing the 
effectiveness of school-based universal anti-bullying programmes in vulnerable populations. 

We assessed the efficacy of a multicomponent, web-enabled, school-based intervention that 

aims to improve school climate and reduce bullying (LINKlusive) relative to conventional 

practices (control condition). 

Methods: We conducted a cluster randomised controlled trial in primary and secondary 

schools in Madrid, Spain. The primary outcome measure was peer-reported bullying 

victimisation after the 12-week intervention (study endpoint). We analysed data using 
longitudinal mixed-effects models. The trial was registered with the ISRCTN registry 

(15719015). 

Findings: We included 20 schools (10 in each group); 6542 students participated at baseline; 

6403 were assessed at study endpoint. After the intervention, there was a statistically 

significant reduction in bullying victimisation in both the intervention (OR 0.61, 95% CI [0.41, 

0.90]) and control groups (OR 0.69, 95% CI [0.51, 0.92]), with no evidence of differences in the 

whole sample (OR 0.89, 95% CI [0.58, 1.36]; aOR 0.89, 95% CI [0.58, 1.37]). Subgroup analyses 
showed a statistically significant effect of LINKlusive on bullying victimisation in primary 

education (aOR 0.68, 95% CI [0.47, 0.98]). In students with peer-reported bullying 

victimisation at baseline, LINKlusive showed a statistically significant effect on depression ( -

1.43, 95% CI [-2.46, -0.40], adjusted standardised mean difference (SMD) -0.41) and quality of 

life (2.18, 95% CI [0.80, 3.56], adjusted SMD 0.45). 

Interpretation: LINKlusive could be effective in reducing bullying victimisation in primary 

school students. Sustainable whole-school interventions to promote mental health and 
reduce risk factors are warranted to improve outcomes in young people, especially in the 

early years of education. 

 

School nutrition 
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 doi: 10.1016/j.lansea.2024.100353. eCollection 2024 Feb. 

Effectiveness of a school-based behavioural change intervention in reducing chronic 

disease risk factors in Chandigarh, India: a cluster-randomised controlled trial 

Sandeep Kaur 1, Rajesh Kumar 1, Pinnaka V M Lakshmi  1, Manmeet Kaur 1 
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Abstract 

Background: Early behavioural risk factors such as unbalanced diets, physical inactivity and 

tobacco and alcohol consumption lead to chronic diseases in later life. We conducted a 

cluster-randomised controlled trial to measure the effect of a school-based health-

promotion intervention in reducing the behavioural risk factors of chronic diseases.  

Methods: Twelve public schools in the Chandigarh, India were randomised to the 
intervention and control arm. Adolescents studying in eighth grade (n = 453), their parents (n 

= 395) and teachers (n = 94) were recruited for the current study. The Precede-Proceed Model 

was followed for intervention development. Intervention in each cluster comprised of one 

classroom session, four physical activity (PA) sessions every week for adolescents and four 

separate sessions for parents and teachers. Primary outcomes were eight binary or 

continuous measures of behavioural risk factors among adolescents (n = 359). Physical 

Activity Questionnaire-Adolescents (PAQ-A) scores were used to estimate physical activity. 
The ANCOVA based on cluster proportions or means was used to estimate the intervention 

effect accounting for baseline data. 

Findings: Among adolescents, the intervention reduced salt intake by 0.5 g/d (95% CI: -0.9, -

0.1), proportion of current alcohol users by 5% (95% CI: -9, -0.007), and increased fruit 

consumption by 18 g/d (95% CI: 5, 30) and PA by 0.2 PAQ-A score (95% CI: 0.07, 0.3). However, 

the intervention had no effect on the sugar and vegetable intake and on smokers and 

tobacco chewers. Exploratory analysis revealed that among parents, PA increased by 205 
metabolic equivalents task (MET) units (95% CI: 74.5, 336), fruits intake by 20 g/d (95% CI: 6, 

34), and vegetable intake by 117 g/d (95% CI: 50.5, 183). Whereas salt consumption 

decreased by 0.5 g/d (95% CI: 0.15, 0.9) and the proportion of current alcohol users declined 

by 5% (95% CI: 9, -1) among parents. Vegetable consumption increased by 149 g/d (95% CI: 

12, 286) among teachers. 

Interpretation: The intervention package implemented among adolescents by involving 

parents and teachers is an effective model for school-based behaviour-change interventions. 
 

 

 

BMC Public Health. 2024 Feb 28;24(1):630. 

 doi: 10.1186/s12889-024-18114-8. 

Improving adolescents' dietary behavior through teacher-delivered cancer prevention 

education: a school-based cluster randomized intervention trial in urban Rajasthan  
Ankit Mittal 1, Neeti Rustagi 2, Prasanna Thirunavukkarasu 1, Santu Ghosh 3, Pankaja Raghav 1 

Abstract 

Background: Dietary practices are one of the most common modifiable risk factors for 

cancers. Foods rich in dietary fibers are considered protective, meanwhile fast & junk foods 

are risk for common cancers. Adolescence period is marked by habit formation and is thus 

suited for delivering behavioral intervention. Schools offer an optimal setting for planning 

and executing these interventions to a large number of adolescents. 
Objective: To assess the effectiveness of a teacher-delivered cancer-prevention education in 

changing dietary behaviors of school going adolescents. 

Methods: A cluster randomized trial was conducted in government secondary and senior 

secondary schools with schools as clusters. A minimum required sample of 1032 students 

was estimated from 16 schools with 1:1 allocation in intervention and non-intervention 

groups. Dietary behaviors were recorded as dichotomous variable. The determinants were 
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recorded as per theory of planned behavior framework using Likert-scale. Two teachers from 

each intervention school were trained to deliver cancer prevention education with focus on 

role of dietary behavior. Pre-post training assessment of teachers' knowledge towards 

common cancers was done using a self-administered questionnaire. Gender adjusted 

difference-in-difference analysis was done to assess intervention effect on both healthy and 

unhealthy behaviors. 
Results: In selected schools all students from classes 8 to 10 were approached and a total of 

1224 students were enrolled, of whom 1096 completed the study. The study recorded 

significant improvement in scores of students from intervention group compared to non-

intervention group for their attitude, subjective norms, perceived behavioral control and 

intention towards consuming healthy and avoiding unhealthy foods. The intervention was 

effective in significantly improving the proportion of students limiting fried/fast/packed food 

& sugar sweetened beverages (OR:1.51, 95%CI:1.08,2.12,p:0.017), and consuming fruits & 
vegetables daily (OR:1.55, 95%CI:1.08,2.22, p:0.017) while adjusting effect of gender.  

Conclusion: Classroom-based cancer prevention education delivered through teachers 

during regular working hours is effective in improving dietary behaviors and its determinants 

among adolescent students. Thus, we recommend integrating a section focusing on the role 

of diet in cancer prevention and other lifestyle diseases in the existing school curriculum. 

 

 
Appetite. 2024 Sep 1:200:107529. 

 doi: 10.1016/j.appet.2024.107529. Epub 2024 May 25. 

Relaxed minds for healthier food choice at school: A field experiment in southern 

Mexico 

Marcos E Dominguez-Viera  1, Margarita de Vries Mecheva  2, Trang Nguyen 3, Marrit van den 

Berg 3 

Abstract 
Stress leads to unhealthy food choices since the school-age stage. Yet, there is limited 

evidence particularly in low- and middle-income countries regarding the impact of stress-

reduction strategies on school-age children's food choices. Such aspects were crucial during 

the recent COVID-19 pandemic, which exacerbated psychological distress and unhealthier 

food choices among children. Two years after the pandemic began, we conducted a field 

experiment in southern Mexico to assess the impact of stress-reduction strategies on the 

food choices of over 1400 children aged 9-12. Half of the school-classes in the sample were 
randomly assigned to a stress reduction strategy namely meditation, which comprised six 

audios with basic relaxation techniques and intuitive messages to guide food choices. 

Additionally, all participants received information signalling that an amaranth snack was 

nutritious (i.e., the healthy snack), which was paired with a chocolate bar (i.e., the unhealthy 

snack) as part of a snack choice experiment. Students that practiced meditation were slightly 

more likely to choose the healthy snack than those in the control group, but the effect was 

not statistically significant. Upon collecting their snack, students had the chance to 
exchange their original choice for the other snack. Students that meditated were more likely 

to exchange their originally chosen "unhealthy snack" towards the healthy snack than 

students in the control group. The meditation program effectively reduced chronic stress 

among treated children. The effect was larger among students attending schools in lower-

income areas. Our study sheds some light on the challenges to translate an improved 

psychological well-being into healthier food choices at school. 
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Lancet Child Adolesc Health. 2023 Sep 1;S2352-4642(23)00168-2. 

 doi: 10.1016/S2352-4642(23)00168-2. Online ahead of print. 

Feasibility and impact of school-based nutrition education interventions on the diets of 

adolescent girls in Ethiopia: a non-masked, cluster-randomised, controlled trial 
Sunny S Kim 1, Celeste Sununtnasuk 2, Hanna Y Berhane 3, Tamirat Tafesse Walissa  4, Abdulaziz 

Ali Oumer 4, Yonas Taffesse Asrat 4, Tina Sanghvi 5, Edward A Frongillo 6, Purnima Menon 7 

Abstract 

Background: Adolescence is a critical period of physical and psychological development, 

especially for girls, because poor nutrition can affect their wellbeing as well as that of their 

children. We aimed to assess the feasibility and impact of a package of nutrition education 

interventions delivered through public primary schools on the diets of adolescent girls in 
Ethiopia. 

Methods: In this non-masked, cluster-randomised, controlled trial, primary schools 

(clusters) in the Southern Nations, Nationalities, and People's Region and Somali region of 

Ethiopia were randomly allocated to the intervention group (nutrition information provided 

during flag ceremonies, classroom lessons, school club meetings, peer group mentoring, BMI 

measurement and counselling, and parent-teacher meetings) or the control group (standard 

academic curriculum on health and nutrition) by use of computer-generated pseudo-
random numbers. Duration of the school-based interventions was 4 months, and the key 

messages were related to dietary diversity (eating a variety of foods), energy adequacy 

(eating breakfast and healthy snacks), and healthy food choices (avoiding junk foods). 

Adolescent girls were eligible for participation if aged 10-14 years and enrolled in grades 4-8 

in a study school. Data were collected with two independent cross-sectional surveys: 

baseline before the start of implementation and endline 1·5 years later. The primary 

outcome of impact was dietary diversity score, defined as the number of food groups (out of 
ten) consumed over the previous 24 h using a list-based method, and minimum dietary 

diversity, defined as the proportion of girls who consumed foods from at least five of the ten 

food groups, in the intention-to-treat population. We also assessed intervention exposure as 

a measure of feasibility. We estimated intervention effects using linear regression models for 

mean differences at endline, with SEs clustered at the school level, and controlled for 

adolescent age, region, household food security, and wealth. The trial is registered with 

ClinicalTrials.Gov, NCT04121559, and is complete. 
Findings: 27 primary schools were randomly allocated to the intervention group and 27 to 

the control group. Between March 22 and April 29, 2021, 536 adolescent girls participated in 

the endline survey (270 in the intervention group and 266 in the control group), with median 

age of 13·3 years (IQR 12·1-14·0). At endline, the dietary diversity score was 5·37 (SD 1·66) 

food groups in the intervention group and 3·98 (1·43) food groups in the control group 

(adjusted mean difference 1·33, 95% CI 0·90-1·75, p<0·0001). Increased minimum dietary 

diversity was also associated with the intervention (182 [67%] of 270 in the intervention 
group vs 76 [29%] of 266 in the control group; adjusted odds ratio 5·37 [95% CI 3·04-9·50], 

p<0·0001). 256 (95%) of 270 adolescent girls in the intervention group were exposed to at 

least one of the five in-school intervention components. 

Interpretation: Integrating nutrition interventions into primary schools in Ethiopia was 

feasible and increased dietary diversity incrementally among adolescent girls, but could be 
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limited in changing other food choice behaviours, such as junk food consumption, based on 

nutrition education alone. 

 

 

J Health Popul Nutr. 2023 Oct 17;42(1):109. 

 doi: 10.1186/s41043-023-00446-7. 
Evaluation of effectiveness of school-based nutrition education in improving the 

consumption of pulses-based food among female adolescents in Northwest Ethiopia: a 

cluster randomized controlled trial 

Fantahun Ayenew Mekonnen 1, Gashaw Andargie Biks 2, Telake Azale 3, Netsanet Worku 

Mengistu 4 

Abstract 

Background: Protein undernutrition is a prevalent health problem in Ethiopia severely 
affecting the reproductive outcome of women. This is mainly because of inadequate 

consumption of protein due to the high cost of animal-origin food and the lack of knowledge 

about the benefits and the methods of preparation of pulses-based foods. Therefore, this 

trial was conducted to evaluate the effectiveness of nutrition education in improving the 

consumption of pulses-based foods among female adolescents. 

Methods: A two-arm pragmatic cluster randomized controlled trial was conducted among 

female adolescents in Northwest Ethiopia. Clusters were schools assigned into intervention 
and control groups by cluster randomization. The trial participants were female adolescents. 

The intervention was pulses-based nutrition education, and the comparator was the usual 

dietary practice of adolescent girls. The education was delivered over four weeks on a 45-60 

min session per week basis. The primary outcome of the intervention was pulses-based food 

consumption, and the secondary outcomes were knowledge and attitude about pulses food. 

Data on the outcome and the confounding variables were collected at baseline and end-line 

of the intervention. The analysis was based on intention-to-treat analysis, and a log-binomial 
logistic regression model was fitted to the data to calculate relative risk with the 

corresponding p value adjusted for baseline characteristics. The intervention was considered 

effective when the p value was < 0.05. 

Results: A total of 269 intervention and 278 control participants from the four clusters 

completed the trial making response rates of 92.1% and 95.2%, respectively. The pulses-

based nutrition education enabled participants in the intervention group to maintain their 

pulses-based food consumption state, while participants in the control group significantly 
reduced their consumption by about threefold [ARR; 95% CI 2.99 (1.87, 4.79)] from harvesting 

to non-harvesting season. The consumption of pulses-based food was higher by 16% among 

the intervention participants as compared to the control participants [ARD; 95% CI 0.16 (0.10, 

0.21)]. 

Conclusion: Pulses-based nutrition education is effective in improving the consumption of 

pulses-based food among female adolescents. Therefore, policies and strategies are required 

to integrate this intervention in the school nutrition program. 
 

 

 

Appetite. 2024 Feb 1:193:107118. 

 doi: 10.1016/j.appet.2023.107118. Epub 2023 Nov 17. 
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A choice architecture intervention targeting school meals and water frequency intake: A 

school-based randomized trial 

Anna Beatriz Souza Antunes 1, Bruna Kulik Hassan 2, Rafael Lavourinha Pinto 3, Rosely 

Sichieri 3, Diana Barbosa Cunha  3 

Abstract 

Our aim was to evaluate the impact of choice architecture on school meals and water intake 
frequency. We conducted a school-based randomized trial in seven elementary municipal 

public schools (control = 3; intervention = 4) in Rio de Janeiro, Brazil. The interventions group 

received the following modifications: (1) banner of the daily school meal menu and two 

superheroes, (2) waterproof tablecloths, (3) posters on healthy eating habits, (4) displays 

with playful names, (5) new containers for fruits, and (6) colored footprints for one month. 

Changes in school meals and daily water frequency consumption were evaluated through 

intention-to-treat analyses, using generalized estimating equations models for repeated 
measures, considering the classes' cluster effect. Data from 974 students in the fifth and sixth 

elementary school grades were analyzed (control = 356; intervention = 618). At baseline, 

47.1% of students were female, with a mean age of 12 years (SD = 1.4), 39.2% reported daily 

consumption of school meals, and 45.7% consumed water from the school drinking fountain 

three or more times a day. We observed an increase in the odds of daily water intake in the 

intervention group compared to the control (OR = 1.4 95% CI = 1.1-1.9), no changes in the 

school meals (OR = 1.2 95% CI = 0.9; 1.6). Low-complexity strategies based on choice 
architecture applied in the school environment can be promising in increasing water intake 

frequency among elementary students in public schools. 

 

 

 

 

Am J Clin Nutr. 2023 Nov;118(5):977-988. 
 doi: 10.1016/j.ajcnut.2023.09.004. Epub 2023 Sep 15. 

School-based supplementation with iron-folic acid or multiple micronutrient tablets to 

address anemia among adolescents in Burkina Faso: a cluster-randomized trial 

Ilana R Cliffer 1, Ourohiré Millogo 2, Yllassa Barry 3, Idrissa Kouanda  3, Guillaume 

Compaore 3, Dongqing Wang  4, Ali Sie 3, Wafaie Fawzi 5 

Abstract 

Background: Iron-deficiency anemia is a leading cause of morbidity among adolescents 
(aged 10-19 y), especially in low- and middle-income settings. Few policies and programs 

have targeted adolescent health. 

Objectives: This study aimed to evaluate the effectiveness of school-based supplementation 

with iron-folic acid (IFA) or multiple micronutrient supplements (MMSs) in addressing anemia 

among adolescents in Burkina Faso. 

Methods: In this cluster-randomized trial, 3123 secondary school students aged 10 to 18 y in 

Burkina Faso were either supplemented with weekly IFA, daily MMSs, or received standard 
nutrition education as controls. Supplementation occurred between April 2021 and April 

2022 over 2 supplementation periods (10 wk, then 16 wk) separated by a gap of 20 wk 

without supplementation. Hemoglobin was evaluated 4 times: at baseline prior to each 

supplementation period and at the end of each period. Anemia was categorized by the World 

Health Organization hemoglobin level cutoffs as none, mild, moderate, or severe. 

Associations between treatment arm and anemia or continuous hemoglobin (g/dL) were 
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assessed using multilevel mixed effects generalized linear models with schools as a random 

effect, controlling for baseline hemoglobin or anemia status. 

Results: Baseline anemia prevalence was similar across study arms, with 32.7% in IFA, 31.2% 

in MMS, and 29.5% in the control arm. Over the full study period, adolescents provided IFA 

had hemoglobin levels higher than those in the control arm (adjusted β: 0.32; 95% CI: 0.02, 

0.62). No significant associations were observed for MMS or for anemia outcomes; however, 
the direction and magnitude of nonsignificant associations indicate potential protective 

effects of IFA and MMSs on anemia. 

Conclusions: The results do not provide strong evidence that weekly IFA or daily MMS alone 

is effective, but supplementation may play a role in addressing adolescent anemia if 

combined with cointerventions. Additional research is required to determine the best 

strategy to address anemia. 

 
 

 

Public Health Nutr. 2023 Oct 2:1-10. 

 doi: 10.1017/S1368980023002094. Online ahead of print. 

Efficacy of a school-based education intervention on the consumption of fruits, 

vegetables and carbonated soft drinks among adolescents 

Kazi R Ahmed 1 2, Tracy Kolbe-Alexander 3 4 5, Asaduzzaman Khan 2 
Abstract 

Objectives: To evaluate the efficacy of a school-based education intervention on the 

consumption of fruit, vegetables and carbonated soft drinks among adolescents.  

Design: Cluster-randomised controlled trial. 

Setting: Eight secondary schools from Dhaka, Bangladesh, participated in this trial and were 

randomly allocated to intervention (n 160) and control groups (n 160). 

Participants: A total of 320 students from 8th to 9th grades participated and completed the 
self-reported questionnaires at baseline, and at 8 and 12 weeks. The intervention included 

weekly classroom-based nutrition education sessions for students and healthy eating 

materials for students and parents. Repeated measures ANCOVA was used to assess the 

effects of the intervention. 

Results: Daily fresh fruit intake was more frequent in the intervention (26 %) compared to 

the control group (3 %) at 12 weeks (p = 0·006). Participants from the intervention group also 

reported a significantly (P < 0·001) higher (49 %) proportion of fresh vegetable intake 
compared to the control group (2 %) at 12 weeks. Frequency of daily carbonated soft drinks 

intake decreased (25 %) in the intervention group at 12 weeks compared to baseline, while it 

remained unchanged in the control group; the interaction effect was observed significant 

(P = 0·002). 

Conclusion: Our school-based education intervention increased the daily frequency of fresh 

vegetables and fruit intake and decreased carbonated soft drink consumption among 

adolescents in the intervention group. There is a need for scaling up the intervention to 
engage students and empower them to develop healthy dietary habits. 

 

 

 

Dialogues Health. 2023 Dec;2:100123. 

 doi: 10.1016/j.dialog.2023.100123. Epub 2023 Mar 8. 
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Effect of an educational intervention on diet and physical activity among school-aged 

adolescents in Delhi -The i-PROMISe (PROMoting health literacy in Schools) Plus Study 

Tina Rawal 1 2, Jean W M Muris 2, Vijay Kumar Mishra  1, Monika Arora  1, Nikhil Tandon 3, Onno C 

P van Schayck 2 

Abstract 

Purpose: Emerging lifestyle changes due to rapid urbanization have led to an 
epidemiological transition and the rising prevalence of obesity is responsible for major non-

communicable diseases (NCDs) which have further aggravated due to the COVID-19 

pandemic. This study aims to assess the effectiveness of a comprehensive school-based 

intervention on diet and physical activity-related behavior of adolescents. 

Methods: In 2019, a cluster-randomized controlled trial was conducted in randomly selected 

(n = 8) private schools. A 2-year intervention program was implemented over consecutive 

academic years (2019-2020 and 2020-2021) with students who were in the 6th and 7th grades 
when the study began. Four schools were randomly assigned to the intervention ( n = 794) 

and four schools to the control group (n = 774). 

Results: The difference in changes in diet and physical-activity-related behaviors of the 

students between the intervention and control schools were not significant in the intention 

to treat analysis probably due to the large drop-out due to COVID-19 measures: 304 students 

were available for follow-up in the intervention group and 122 in the control group (391 cases 

were excluded to make data comparable with baseline survey). The intake of vegetables 
(once a day) [β = 0.35, OR = 1.42, 95% CI (1.03, 1.95)] in the per-protocol analysis has 

increased among adolescents in the intervention group as compared to the control group.  

Conclusion: The findings of this study indicated a positive effect of the intervention on diet 

and physical-activity-related changes in the expected direction and highlights the 

importance of addressing such behavior to prevent obesity among adolescents and thus 

NCDs in the later stage of life. 

 
 

 

Sepsis and serious bacterial infection 
 

J Transl Med. 2023 Oct 28;21(1):765. 

 doi: 10.1186/s12967-023-04592-8. 

Efficacy of IVIG therapy for patients with sepsis: a systematic review and meta-analysis 

Bo Pan 1, Pan Sun 1, Renjun Pei 1, Fangzhao Lin 2, Haijun Cao 3 
Abstract 

Background: Sepsis is an overwhelming reaction to infection that comes with high 

morbidity and mortality. It requires urgent interventions in order to improve outcomes. 

Intravenous immunoglobulins (IVIG) are considered as potential therapy in sepsis patients. 

Results of trials on IVIG as adjunctive therapy for sepsis have been conflicting due to the 

variability in population characteristics, country geography and drug dosage form in 

different studies. 
Methods: A systematic article search was performed for eligible studies published up to 

January, 31, 2023, through the PubMed, Embase, Cochrane Library and Chinese National 

Knowledge Infrastructure database. The included articles were screened by using rigorous 
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inclusion and exclusion criteria. Subgroup analyses were conducted according to different 

IVIG types, ages and economic regions. All analyses were conducted using Review Manager 

5.4. Quality of studies and risk of bias were evaluated. 

Results: In total, 31 randomized controlled trials were included with a sample size of 6,276 

participants. IVIG could reduce the mortality (RR 0.86, 95% CI: 0.77-0.95, p = 0.005), the 

hospital stay (MD - 4.46, 95% CI: - 6.35 to - 2.57, p = 0.00001), and the APACHE II scores (MD - 
1.65, 95% CI: - 2.89 to - 0.63, p = 0.001). Additionally, the results showed that IgM-enriched 

IVIG was effective in treating sepsis (RR 0.55, 95% CI: 0.40 - 0.76; p = 0.0003), while standard 

IVIG failed to be effective (RR 0.91, 95% CI: 0.81-1.02, p = 0.10). And the effect of IVIG in 

reducing neonatal mortality was inconclusive (RR 0.93, 95% CI: 0.81-1.05, p = 0.24), but it 

played a large role in reducing sepsis mortality in adults (RR 0.70, 95% CI: 0.57-0.86, p = 

0.0006). Besides, from the subgroup of different economic regions, it indicated that IVIG was 

effective for sepsis in high-income (RR 0.89, 95% CI: 0.79-0.99, p = 0.03) and middle-income 
countries (RR 0.49, 95% CI: 0.28-0.84, p = 0.01), while no benefit was demonstrated in low-

income countries (RR 0.56, 95% CI: 0.27-1.14, p = 0.11). 

Conclusions: There is sufficient evidence to support that IVIG reduces sepsis mortality. IgM-

enriched IVIG is effective in both adult and neonatal sepsis, while standard IVIG is only 

effective in adult sepsis. IVIG for sepsis has shown efficacy in high- and middle-income 

countries, but is still debatable in low-income countries. More RCTs are needed in the future 

to confirm the true clinical potential of IVIG for sepsis in low-income countries. 
 

 

 

Eur J Pediatr. 2024 Jun 14. 

 doi: 10.1007/s00431-024-05624-1. Online ahead of print. 

The effects of delayed appropriate antimicrobial therapy on children with 

Staphylococcus aureus blood infection 
Ziyao Guo 1, Ximing Xu 2, Guangli Zhang  1 3, Xingmei Wang  1, Xiaoyin Tian 1 3, Yuanyuan 

Li 1 3, Qinyuan Li 1 3, Dapeng Chen 4, Zhengxiu Luo 5 6 

Abstract 

Early appropriate antimicrobial therapy plays a critical role for patients with Staphylococcus 

aureus bloodstream infection (SAB). We aim to determine the optimal time-window for 

appropriate antimicrobial therapy and evaluate the effects of delayed therapy on adverse 

clinical outcomes (in-hospital mortality, sepsis, and septic shock) in children with SAB by 
propensity score matching (PSM) analysis. Receiver-operating characteristic was used to 

determine the cut-off point of the time to appropriate therapy (TTAT), the patients were 

divided into timely and delayed appropriate antimicrobial therapy (delayed therapy) groups 

accordingly. The PSM was used to balance the characteristics between the two groups, 

controlling the effects of potential confounders. Kaplan-Meier methods and Cox proportional 

hazards regression were applied to the matched groups to analyze the association between 

delayed therapy and clinical outcomes. Inverse probability of treatment weighting and 
propensity score covariate adjustment were also performed to investigate the sensitivity of 

the results under different propensity score-based approaches. In total, 247 patients were 

included in this study. The optimal cut-off point of TTAT was identified as 6.4 h, with 85.0% 

sensitivity and 69.2% specificity (AUC 0.803, 95% confidence interval 0.702-0.904). Eighty-

seven (35.22%) of the 247 patients who received delayed therapy (TTAT ≥ 6.4 h) had higher 

in-hospital mortality (19.54% vs 1.88%, p < 0.001), higher incidences of sepsis (44.83% vs 
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15.00%, p < 0.001) and septic shock (32.18% vs 6.25%, p < 0.001) when compared to timely 

therapy (TTAT < 6.4 h) patients. After PSM analysis, a total of 134 episodes (67 in each of the 

two matched groups) were further analyzed. No statistically significant difference was 

observed in in-hospital mortality between delayed and timely -therapy groups (log-rank test, 

P = 0.157). Patients with delayed therapy had a higher incidence of sepsis or septic shock 

than those with timely therapy (log-rank test, P = 0.009; P = 0.018, respectively). Compared to 
the timely-therapy group, the hazard ratio and 95% confidence interval in delayed-therapy 

group were 2.512 (1.227-5.144, P = 0.012) for sepsis, 3.109 (1.166-8.290, P = 0.023) for septic 

shock. Conclusion: Appropriate therapy delayed 6.4 h may increase the incidence of sepsis 

and septic shock, with similar in-hospital mortality in patients with SAB.  

 

 

Skin and hair disease  
 

Pediatr Dermatol. 2023 Jul-Aug;40(4):627-632. 
 doi: 10.1111/pde.15355. Epub 2023 Jun 3. 

Evaluation of a paraffin-based moisturizer compared to a ceramide-based moisturizer 

in children with atopic dermatitis: A double-blind, randomized controlled trial 

Sachin Gupta  1, M Ramam 1, V K Sharma  2, G Sethuraman 1, R M Pandey 3, Neetu Bhari 1 

Abstract 

Background: Moisturizers are first-line therapy for treatment of atopic dermatitis (AD). 
Although there are multiple types of moisturizers available, head-to-head trials between 

different moisturizers are limited. 

Objective: To evaluate if a paraffin-based moisturizer is as effective as ceramide-based 

moisturizer in children with AD. 

Materials and methods: In this double-blind, randomized comparative trial of pediatric 

patients with mild to moderate AD, subjects applied either a paraffin-based or ceramide-

based moisturizer twice daily. Clinical disease activity using SCOring Atopic Dermatitis 
(SCORAD), quality of life using Children/Infants Dermatology Life Quality Index 

(CDLQI/IDLQI), and transepidermal water loss (TEWL) were measured at baseline and at 

follow-up at 1, 3, and 6 months. 

Results: Fifty-three patients were recruited (27 ceramide group and 26 paraffin group) with a 

mean age of 8.2 years and mean disease duration of 60 months. The mean change in SCORAD 

at 3 months in the ceramide-based and paraffin-based moisturizer groups was 22.1 and 21.4, 

respectively (p = .37). The change in CDLQI/IDLQI, TEWL over forearm and back, amount and 
days of topical corticosteroid required, median time to remission and disease-free days at 3 

months were similar in both groups. As the 95% confidence interval (CI) of mean change in 

SCORAD at 3 months in both groups (0.78, 95% CI: -7.21 to 7.52) was not within the 

predefined margin of equivalence (-4 to +4), the conclusion of equivalence could not be 

proven. 

Conclusion: Both the paraffin-based and ceramide-based moisturizers were comparable in 

improving the disease activity in children with mild to moderate AD. 
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Snake bite and envenomation 
 

Surgical problems and trauma 
 

Injury. 2023 Dec;54(12):111084. 

 doi: 10.1016/j.injury.2023.111084. Epub 2023 Oct 4. 

Splint versus no splint after ankle fracture fixation; Results from the multi-centre post-

operative ankle splint trial (PAST) 

Ali Jarragh 1, Khaled AlAwadhi  2, Ahmad Shammasi 3, Eisa Alloughani  4, Abdullah 
Alzamel 3, Mohammed Maqseed 4, Ali Lari 5 

Abstract 

Background: There is considerable variation in the rehabilitation of ankle fractures. Ankle 

fractures treated surgically are often immobilized or splinted in the early post-operative 

period, despite the lack of robust evidence supporting this intervention. Thus, this 

randomized controlled trial aims to investigate the anecdote that splinting reduces pain and 

oedema. 
Methods: A prospective multi-centre randomized controlled trial was performed in three 

trauma centres. Eligible patients were over 18 years of age that have sustained an isolated 

unilateral ankle fracture requiring surgical intervention. Patients were randomized to two 

groups receiving either; a plaster of Paris posterior back-slab or compressive bandage 

dressing. The post-operative rehabilitation protocol was standardized across both groups. 

Baseline demographics and fracture characteristics and classifications were analysed. 

Primary outcomes included; oedema measured by the figure-of-eight-20 technique and pain 
at multiple time points. Secondary outcomes included; the American Orthopaedic Foot and 

Ankle Society (AOFAS) score, satisfaction, unplanned emergency room (ER) visits and 

complications. 

Results: A total of 104 comparable participants were included; 54 in the non-splint group 

and 50 in the splint group. There was no significance difference in ankle oedema, ankle 

oedema compared to contralateral ankle and pain scores between the two groups (P = 0.56, 

P = 0.25, P = 0.39 respectively). Patient satisfaction was higher in the early postoperative 
period in the non-splint group (P = 0.016). The AOFAS score was not significantly different 

across any time point (P = 0.534). In the splint group, there was a 46% rate of splint-related 

complaints and complications. Unplanned ER visits occurred in 46% of the splint group and 

7.4% of the non-splint group (P < 0.001). There were 2 wound infections, 1 non-union and 1 

deep vein thrombosis in the splint group. There was 1 wound infection and 1 deep vein 

thrombosis in the no-splint group (P = 0.481) CONCLUSION: The routine use of a splint does 
not add any perceivable benefit to the postoperative course of an ankle fracture fixation, 

particularly in the reduction of oedema and postoperative pain. Another key finding is that 

the absence of a splint does not appear to result in higher complication rates, instead leads 

to higher unplanned ER visits and lower early satisfaction rates. 

 

 

J Pediatr Surg. 2024 Jun;59(6):1210-1218. 
 doi: 10.1016/j.jpedsurg.2023.12.001. Epub 2023 Dec 10. 
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Care of Injured Children Compared to Adults at District and Regional Hospitals in Ghana 

and the Impact of a Trauma Intake Form: A Stepped-Wedge Cluster Randomized Trial 

Adam Gyedu 1, Adamu Issaka  2, Anthony Baffour Appiah 3, Peter Donkor 4, Charles Mock 5 

Abstract 

Background: This study aimed to determine the effectiveness of a standardized trauma 

intake form (TIF) to improve achievement of key performance indicators (KPIs) of initial 
trauma care among injured children, compared to adults, at non-tertiary hospitals in Ghana. 

Methods: A stepped-wedge cluster randomized trial was performed with research assistants 

directly observing the management of injured patients before and after introducing the TIF 

at emergency units of 8 non-tertiary hospitals for 17.5 months. Differences in outcomes 

between children and adults in periods before and after TIF introduction were determined 

with multivariable logistic regression. Differences in outcomes among children after TIF 

introduction were determined using generalized linear mixed regression. 
Results: Management of 3889 injured patients was observed; 757 (19%) were children <18 

years. Trauma care KPIs at baseline were lower for children compared to adults. 

Improvements in primary survey KPIs were observed among children after TIF introduction. 

Examples include airway assessment [279 (71%) to 359 (98%); adjusted odds ratio (AOR): 

74.42, p = 0.005)] and chest examination [225 (58%) to 349 (95%); AOR 53.80, p = 0.002)]. 

However, despite these improvements, achievement of KPIs was still lower compared to 

adults. Examples are pelvic fracture evaluation [children: 295 (80%) vs adults: 1416 (88%), 
AOR: 0.56, p = 0.001] and respiratory rate assessment (children: 310 (84%) vs adults: 1458 

(91%), AOR: 058, p = 0.030). 

Conclusions: While the TIF was effective in improving most KPIs of pediatric trauma care, 

more targeted education is needed to bridge the gap in quality between pediatric and adult 

trauma care at non-tertiary hospitals in Ghana and other low- and middle-income countries. 

 

 

Telemedicine 
 

Indian J Pediatr. 2024 Feb 13. 

 doi: 10.1007/s12098-024-05028-x. Online ahead of print. 

Comparison of Telemedicine versus In-Person Visit for Control of Asthma in Children 

aged 7-17 years: A Randomized Controlled Trial 

Kkomal C Suvarna  1, Prawin Kumar 1, Kuldeep Singh 1, Jogender Kumar 2, Jagdish Prasad 

Goyal 3 
Abstract 

Objectives: To compare asthma control between telemedicine and in-person visit in 

children aged 7 to 17 y. 

Methods: A non-inferiority randomized-controlled trial was conducted at a pediatric chest 

clinic, involving a total of 192 patients, with 96 children in each group of telemedicine and in-

person follow-up. 

Results: There was a significant improvement in the mean asthma control test (ACT)/ 
Childhood asthma control test (C-ACT) scores from baseline to three months in both groups, 

with no significant difference in the change of means between the two groups. The mean 

difference in ACT/C-ACT score at three months in the telemedicine and in-person visit group 
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was -0.35; 95% CI (-1.30 to +0.10) [p-value 0.09]. There was a significant change in the mean 

Pediatric Quality of Life index (PQLI) scores from 57.2 ± 10.2 to 66.82 ± 7.99 in the 

telemedicine group and from 56.1 ± 11.7 to 66.71 ± 4.66 in the in-person visit group, however 

the mean difference in PQLI score in both the groups was not significant (p = 0.91). There was 

no significant difference in the number of asthma exacerbations (4 vs. 1) between 

telemedicine and in-person visit (p = 0.10). The mean telemedicine satisfaction questionnaire 
score in this study was 3.8 ± 0.7, which indicates that most of the parents were satisfied with 

the telemedicine follow-up process. 

Conclusions: This study revealed that telemedicine is non-inferior to in-person visit for 

follow-up of children with asthma and can be used as an alternative to in-person visit for the 

management of asthma, especially in remote settings and pandemic situations.  
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Short oral regimens for pulmonary rifampicin-resistant tuberculosis (TB-PRACTECAL): 

an open-label, randomised, controlled, phase 2B-3, multi-arm, multicentre, non-

inferiority trial 
Bern-Thomas Nyang'wa  1, Catherine Berry 2, Emil Kazounis 2, Ilaria Motta  2, Nargiza 

Parpieva  3, Zinaida Tigay 4, Ronelle Moodliar 5, Matthew Dodd 6, Varvara Solodovnikova  7, Irina 

Liverko 3, Shakira Rajaram 8, Mohammed Rassool 8, Timothy McHugh 9, Melvin 

Spigelman 10, David A Moore 6, Koert Ritmeijer 11, Philipp du Cros 12, Katherine Fielding  6; TB-
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Collaborators, Affiliations expand 

Abstract 
Background: Around 500 000 people worldwide develop rifampicin-resistant tuberculosis 

each year. The proportion of successful treatment outcomes remains low and new 

treatments are needed. Following an interim analysis, we report the final safety and efficacy 

outcomes of the TB-PRACTECAL trial, evaluating the safety and efficacy of oral regimens for 

the treatment of rifampicin-resistant tuberculosis. 

Methods: This open-label, randomised, controlled, multi-arm, multicentre, non-inferiority 

trial was conducted at seven hospital and community sites in Uzbekistan, Belarus, and South 
Africa, and enrolled participants aged 15 years and older with pulmonary rifampicin-

resistant tuberculosis. Participants were randomly assigned, in a 1:1:1:1 ratio using variable 

block randomisation and stratified by trial site, to receive 36-80 week standard care; 24-week 

oral bedaquiline, pretomanid, and linezolid (BPaL); BPaL plus clofazimine (BPaLC); or BPaL 

plus moxifloxacin (BPaLM) in stage one of the trial, and in a 1:1 ratio to receive standard care 
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or BPaLM in stage two of the trial, the results of which are described here. Laboratory staff 

and trial sponsors were masked to group assignment and outcomes were assessed by 

unmasked investigators. The primary outcome was the percentage of participants with a 

composite unfavourable outcome (treatment failure, death, treatment discontinuation, 

disease recurrence, or loss to follow-up) at 72 weeks after randomisation in the modified 

intention-to-treat population (all participants with rifampicin-resistant disease who received 
at least one dose of study medication) and the per-protocol population (a subset of the 

modified intention-to-treat population excluding participants who did not complete a 

protocol-adherent course of treatment (other than because of treatment failure or death) 

and those who discontinued treatment early because they violated at least one of the 

inclusion or exclusion criteria). Safety was measured in the safety population. The non-

inferiority margin was 12%. This trial is registered with ClinicalTrials.gov, NCT02589782, and 

is complete. 
Findings: Between Jan 16, 2017, and March 18, 2021, 680 patients were screened for 

eligibility, of whom 552 were enrolled and randomly assigned (152 to the standard care 

group, 151 to the BPaLM group, 126 to the BPaLC group, and 123 to the BPaL group). The 

standard care and BPaLM groups proceeded to stage two and are reported here, post-hoc 

analyses of the BPaLC and BPaL groups are also reported. 151 participants in the BPaLM 

group and 151 in the standard care group were included in the safety population, with 138 in 

the BPaLM group and 137 in the standard care group in the modified intention-to-treat 
population. In the modified intention-to-treat population, unfavourable outcomes were 

reported in 16 (12%) of 137 participants for whom outcome was assessable in the BPaLM 

group and 56 (41%) of 137 participants in the standard care group (risk difference -29·2 

percentage points [96·6% CI -39·8 to -18·6]; non-inferiority and superiority p<0·0001). 34 

(23%) of 151 participants receiving BPaLM had adverse events of grade 3 or higher or serious 

adverse events, compared with 72 (48%) of 151 participants receiving standard care (risk 

difference -25·2 percentage points [96·6% CI -36·4 to -13·9]). Five deaths were reported in the 
standard care group by week 72, of which one (COVID-19 pneumonia) was unrelated to 

treatment and four (acute pancreatitis, suicide, sudden death, and sudden cardiac death) 

were judged to be treatment-related. 

Interpretation: The 24-week, all-oral BPaLM regimen is safe and efficacious for the 

treatment of pulmonary rifampicin-resistant tuberculosis, and was added to the WHO 

guidance for treatment of this condition in 2022. These findings will be key to BPaLM 

becoming the preferred regimen for adolescents and adults with pulmonary rifampicin-
resistant tuberculosis. 
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 doi: 10.1093/cid/ciae193. Online ahead of print. 

Clinical outcomes in children living with HIV treated for non-severe tuberculosis in the 
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Background: Children living with HIV(CLWH) are at high risk of tuberculosis(TB) and face 

poor outcomes, despite antiretroviral treatment(ART). We evaluated outcomes in CLWH and 

HIV-uninfected children treated for non-severe TB in the SHINE trial. 

Methods: SHINE was a randomized trial that enrolled children aged <16 years with smear-

negative, non-severe TB who were randomized to receive 4 vs 6 months of TB treatment and 

followed for 72 weeks. We assessed TB relapse/recurrence, mortality, hospitalizations, grade 
≥3 adverse events by HIV status, and HIV virological suppression in CLWH.  

Results: Of 1204 enrolled, 127(11%) were CLWH, of similar age (median(IQR) 3.6(1.2, 10.3) vs. 

3.5(1.5, 6.9)years, p= 0.07), but more underweight (WAZ; -2.3(-3.3, -0.8) vs -1.0(-1.8, -0.2), 

p<0.01) and anemic (hemoglobin 9.5(8.7, 10.9) vs 11.5(10.4, 12.3)g/dl, p<0.01) compared to 

HIV-uninfected children. 68(54%) CLWH were ART-naïve; baseline median CD4 count 

719(241-1134) cells/mm3, CD4% 16(10-26)%). CLWH were more likely to be hospitalized 

(aOR=2.4(1.3-4.6)) and die (aHR(95%CI) 2.6(1.2,5.8)). HIV status, age <3 years (aHR 
6.3(1.5,27.3)), malnutrition (aHR 6.2(2.4,15.9)) and hemoglobin <7g/dl(aHR 3.8(1.3,11.5) 

independently predicted mortality. Among children with available VL, 45% and 61% CLWH 

had VL<1000copies/ml at weeks 24 and 48, respectively. There was no difference in the effect 

of randomized treatment duration (4 vs 6 months) on TB treatment outcomes by HIV status 

(p for interaction=0.42). 

Conclusions: We found no evidence of a difference in TB outcomes between 4 and 6 months 

of treatment for CLWH treated for non-severe TB. Irrespective of TB treatment duration, 
CLWH had higher rates of mortality and hospitalization than HIV-uninfected counterparts. 

 

 

 

 Clin Infect Dis. 2024 Jun 14;78(6):1601-1607. 

 doi: 10.1093/cid/ciad776. 

Community-Wide Universal HIV Test and Treat Intervention Reduces Tuberculosis 
Transmission in Rural Uganda: A Cluster-Randomized Trial 
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Abstract 
Background: Human immunodeficiency virus (HIV) treatment reduces tuberculosis (TB) 

disease and mortality; however, the population-level impact of universal HIV-test-and-treat 

interventions on TB infection and transmission remain unclear. 

Methods: In a sub-study nested in the SEARCH trial, a community cluster-randomized trial 

(NCT01864603), we assessed whether a universal HIV-test-and-treat intervention reduced 

population-level incident TB infection in rural Uganda. Intervention communities received 

annual, population-level HIV testing and patient-centered linkage. Control communities 
received population-level HIV testing at baseline and endline. We compared estimated 

incident TB infection by arms, defined by tuberculin skin test conversion in a cohort of 

persons aged 5 and older, adjusting for participation and predictors of infection, and 

accounting for clustering. 

Results: Of the 32 trial communities, 9 were included, comprising 90 801 participants (43 127 

intervention and 47 674 control). One-year cumulative incidence of TB infection was 16% in 
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the intervention and 22% in the control; SEARCH reduced the population-level risk of 

incident TB infection by 27% (adjusted risk ratio = 0.73; 95% confidence interval [CI]: .57-.92, 

P = .005). In pre-specified analyses, the effect was largest among children aged 5-11 years 

and males. 

Conclusions: A universal HIV-test-and-treat intervention reduced incident TB infection, a 

marker of population-level TB transmission. Investments in community-level HIV 
interventions have broader population-level benefits, including TB reductions. 

 

 

 

Prevention of tuberculosis, treatment of latent tuberculosis 
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 doi: 10.1016/S2352-4642(23)00174-8. Epub 2023 Aug 24. 
Timing of maternal isoniazid preventive therapy on tuberculosis infection among 

infants exposed to HIV in low-income and middle-income settings: a secondary analysis 

of the TB APPRISE trial 

Amita Gupta  1, Priya Singh 2, Lisa Aaron 3, Grace Montepiedra  3, Tsungai Chipato 4, Lynda 

Stranix-Chibanda  4, Vongai Chanaiwa  4, Tichaona Vhembo 4, Mercy 

Mutambanengwe 4, Gaerolwe Masheto 5, Mpho Raesi 5, Sarah Bradford 6, Amanda 
Golner 7, Diane Costello 8, Vandana Kulkarni  9, Aisa Shayo 10, Enid Kabugho 11, Patrick Jean-

Phillippe 12, Nahida Chakhtoura  13, Timothy R Sterling  14, Gerhard Theron 15, Adriana 

Weinberg 16; IMPAACT P1078 TB APPRISE Study Team 

Abstract 

Background: Infants born to women with HIV in settings with a high tuberculosis burden are 

at risk of tuberculosis infection and rapid progression to active disease. Maternal isoniazid 

preventive therapy might mitigate this risk, but optimal timing of therapy remains unclear. 
The TB APPRISE trial showed that initiation of isoniazid during pregnancy resulted in more 

frequent adverse pregnancy outcomes than when initiated postpartum. We aimed to 

determine the proportion of infants testing positive for tuberculosis infection born to 

mothers who initiated isoniazid therapy antepartum compared with postpartum using two 

commonly used tests, the test agreement, and predictors of test positivity. 

Methods: TB APPRISE was a randomised, double-blind, placebo-controlled, non-inferiority 

trial done at 13 study sites across eight countries (Botswana, Haiti, India, South Africa, 
Tanzania, Thailand, Uganda, and Zimbabwe). Pregnant women with HIV on antiretroviral 

therapy were randomly assigned to receive immediate isoniazid preventive therapy (28 

weeks isoniazid [300 mg daily], then placebo until week 40 after delivery) or deferred 

treatment (placebo until week 12 after delivery, then isoniazid [300 mg daily] for 28 weeks). 

Mother-infant pairs were followed up until 48 weeks after delivery. We included all liveborn 

infants with a tuberculin skin test or interferon-γ release assay (IGRA) at 44 weeks. The 

outcomes assessed in this secondary analysis were tuberculosis test positivity by study 
group, test agreement, and predictors of test positivity. This study was registered with 

ClinicalTrials.gov, NCT01494038. 

Findings: Between Aug 19, 2014, and April 4, 2016, 956 mothers were randomly assigned, 

and 749 mother-child pairs were included in this secondary analysis. Of 749 infants, 694 
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(93%) received Bacille Calmette-Guérin (BCG) vaccination, 675 (90%) were born to mothers 

who had completed isoniazid treatment, 20 (3%) were exposed to tuberculosis, seven (1%) 

became HIV positive, and one (<1%) developed probable tuberculosis. 43 (6%; 95% CI 4-8]) of 

732 infants had a positive IGRA test result and 55 (8%; 6-10) of 727 infants had a positive 

tuberculin skin test result. Test positivity did not differ by study group (p=0·88 for IGRA; 

p=0·44 for tuberculin skin test). Test agreement was poor (κ=0·107 [95% CI 0·002-0·212]). 
Infant tuberculin skin test positivity was associated with breastfeeding (adjusted odds ratio 

6·63 [95% CI 1·57-27·9]), BCG vaccination (4·97 [1·50-16·43]), and maternal tuberculin skin 

test positivity at delivery (3·28 [1·70-6·33]); IGRA positivity was associated with female sex 

(2·09 [1·06-4·14]). 

Interpretation: Deferral of maternal isoniazid preventive therapy to early postpartum had 

no effect on infant tuberculosis acquisition in our trial population, regardless of the 

diagnostic test used; however, tuberculosis test agreement is poor during infancy.  
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 doi: 10.1016/S2214-109X(23)00451-5. Epub 2023 Oct 30. 

Cost-effectiveness of community-based household tuberculosis contact management 

for children in Cameroon and Uganda: a modelling analysis of a cluster-randomised trial 
Nyashadzaishe Mafirakureva  1, Boris K Tchounga  2, Sushant Mukherjee 3, Boris Tchakounte 

Youngui 2, Bob Ssekyanzi 4, Leonie Simo 2, Richard F Okello 5, Stavia Turyahabwe 6, Albert 

Kuate Kuate 7, Jennifer Cohn 8, Anca Vasiliu 9, Martina Casenghi  10, Daniel Atwine 11, Maryline 

Bonnet 12, Peter J Dodd 13 

Abstract 

Background: WHO recommends household contact management (HCM) including contact 

screening and tuberculosis-preventive treatment (TPT) for eligible children. The CONTACT 
trial found increased TPT initiation and completion rates when community health workers 

were used for HCM in Cameroon and Uganda. 

Methods: We did a cost-utility analysis of the CONTACT trial using a health-system 

perspective to estimate the health impact, health-system costs, and cost-effectiveness of 

community-based versus facility-based HCM models of care. A decision-analytical modelling 

approach was used to evaluate the cost-effectiveness of the intervention compared with the 

standard of care using trial data on cascade of care, intervention effects, and resource use. 
Health outcomes were based on modelled progression to tuberculosis, mortality, and 

discounted disability-adjusted life-years (DALYs) averted. Health-care resource use, 

outcomes, costs (2021 US$), and cost-effectiveness are presented. 

Findings: For every 1000 index patients diagnosed with tuberculosis, the intervention 

increased the number of TPT courses by 1110 (95% uncertainty interval 894 to 1227) in 

Cameroon and by 1078 (796 to 1220) in Uganda compared with the control model. The 

intervention prevented 15 (-3 to 49) tuberculosis deaths in Cameroon and 10 (-20 to 33) in 
Uganda. The incremental cost-effectiveness ratio was $620 per DALY averted in Cameroon 

and $970 per DALY averted in Uganda. 

Interpretation: Community-based HCM approaches can substantially reduce child 

tuberculosis deaths and in our case would be considered cost-effective at willingness-to-pay 

thresholds of $1000 per DALY averted. Their impact and cost-effectiveness are likely to be 

greatest where baseline HCM coverage is lowest. 
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 doi: 10.1016/S2214-109X(23)00430-8. Epub 2023 Oct 30. 

Effectiveness of a community-based approach for the investigation and management of 

children with household tuberculosis contact in Cameroon and Uganda: a cluster-

randomised trial 

Maryline Bonnet 1, Anca Vasiliu 2, Boris K Tchounga  3, Benjamin Cuer 4, Katherine 
Fielding  5, Bob Ssekyanzi 6, Boris Tchakounte Youngui  3, Jennifer Cohn 7, Peter J 

Dodd 8, Georges Tiendrebeogo 9, Patrice Tchendjou 3, Leonie Simo 3, Richard F Okello 10, Albert 

Kuate Kuate 11, Stavia Turyahabwe 12, Daniel Atwine 13, Stephen M Graham 14, Martina 

Casenghi 7; CONTACT study group 

Abstract 

Background: Globally, the uptake of tuberculosis-preventive treatment (TPT) among 

children with household tuberculosis contact remains low, partly due to the necessity of 
bringing children to health facilities for investigations. This study aimed to evaluate the 

effect on TPT initiation and completion of community-based approaches to tuberculosis 

contact investigations in Cameroon and Uganda. 

Methods: We did a parallel, cluster-randomised, controlled trial across 20 clusters 

(consisting of 25 district hospitals and primary health centres) in Cameroon and Uganda, 

which were randomised (1:1) to receive a community-based approach (intervention group) 

or standard-of-care facility-based approach to contact screening and management (control 
group). The community-based approach consisted of symptom-based tuberculosis 

screening of all household contacts by community health workers at the household, with 

referral of symptomatic contacts to local facilities for investigations. Initiation of TPT (3-

month course of rifampicin-isoniazid) was done by a nurse in the household, and home visits 

for TPT follow-up were done by community health workers. Index patients were people aged 

15 years or older with bacteriologically confirmed, drug-susceptible, pulmonary tuberculosis 

diagnosed less than 1 month before inclusion and who declared at least one child or young 
adolescent (aged 0-14 years) household contact. The primary endpoint was the proportion of 

declared child contacts in the TPT target group (those aged <5 years irrespective of HIV 

status, and children aged 5-14 years living with HIV) who commenced and completed TPT, 

assessed in the modified intention-to-treat population (excluding enrolled index patients 

and their contacts who did not fit the eligibility criteria). Descriptive cascade of care 

assessment and generalised linear mixed modelling were used for comparison. This study is 

registered with ClinicalTrials.gov (NCT03832023). 
Findings: The study included nine clusters in the intervention group (after excluding one 

cluster that did not enrol any index patients for >2 months) and ten in the control group. 

Between Oct 14, 2019 and Jan 13, 2022, 2894 child contacts were declared by 899 index 

patients with bacteriologically confirmed tuberculosis. Among all child contacts declared, 

1548 (81·9%) of 1889 in the intervention group and 475 (47·3%) of 1005 in the control group 

were screened for tuberculosis. 1400 (48·4%) child contacts were considered to be in the TPT 

target group: 941 (49·8%) of 1889 in the intervention group and 459 (45·7%) of 1005 in the 
control group. In the TPT target group, TPT was commenced and completed in 752 (79·9%) 

of 941 child contacts in the intervention group and 283 (61·7%) of 459 in the control group 

(odds ratio 3·06 [95% CI 1·24-7·53]). 

Interpretation: A community-based approach using community health workers can 

significantly increase contact investigation coverage and TPT completion among eligible 

child contacts in a tuberculosis-endemic setting. 
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Integration of HIV Testing in a Community Intervention for Tuberculosis Screening 

Among Household Contacts of Patients with Tuberculosis in Cameroon and Uganda 

Boris Tchakounte Youngui  1 2, Daniel Atwine 3 4, David Otai 3, Anca Vasiliu 1, Bob 

Ssekyanzi 3, Colette Sih 2, Rogacien Kana  2, Rinah Arinaitwe 3, Benjamin Cuer 1, Leonie 
Simo 2, Richard Okello 5, Patrice Tchendjou 2, Martina Casenghi  6, Albert Kuate Kuate 7, Stavia 

Turyahabwe 8, Jennifer Cohn 9, Maryline Bonnet 1, Boris Kevin Tchounga  2; CONTACT Study 

Group 

Abstract 

Introduction: People living with HIV are considered at higher risk of developing severe forms 

of tuberculosis (TB) disease. Providing HIV testing to TB-exposed people is therefore critical. 

We present the results of integrating HIV testing into a community-based intervention for 
household TB contact management in Cameroon and Uganda. 

Methods: Trained community health workers visited the households of index patients with 

TB identified in 3 urban/semiurban and 6 rural districts or subdistricts as part of a cluster-

randomized trial and provided TB screening to all household contacts. Voluntary HIV 

counseling and testing were offered to contacts aged 5 years or older with unknown HIV 

status. We describe the cascade of care for HIV testing and the factors associated with the 

acceptance of HIV testing. 
Results: Overall, 1983 household contacts aged 5 years or older were screened for TB. Of 

these contacts, 1652 (83.3%) did not know their HIV status, 1457 (88.2%) accepted HIV 

testing, and 1439 (98.8%) received testing. HIV testing acceptance was lower among adults 

than children [adjusted odds ratio (aOR) = 0.35, 95% confidence interval (CI): 0.22 to 0.55], 

those living in household of an HIV-positive vs HIV-negative index case (aOR = 0.56, 95% CI: 

0.38 to 0.83), and contacts requiring a reassessment visit after the initial TB screening visit vs 

asymptomatic contacts (aOR = 0.20, 95% CI: 0.06 to 0.67) and was higher if living in Uganda 
vs Cameroon (aOR = 4.54, 95% CI: 1.17 to 17.62) or if another contact of the same index case 

was tested for HIV (aOR = 9.22, 95% CI: 5.25 to 16.18). 

Conclusion: HIV testing can be integrated into community-based household TB contact 

screening and is well-accepted. 

 

 

PLoS Med. 2024 May 31;21(5):e1004393. 
 doi: 10.1371/journal.pmed.1004393. eCollection 2024 May. 

Incidence of self-reported tuberculosis treatment with community-wide universal 

testing and treatment for HIV and tuberculosis screening in Zambia and South Africa: A 

planned analysis of the HPTN 071 (PopART) cluster-randomised trial 

L Telisinghe 1 2, S Floyd 3, D MacLeod 3, A Schaap 2 3, R Dunbar 4, J Bwalya 2, N Bell-Mandla 4, E 

Piwowar-Manning 5, D Donnell 6, K Shaunaube 2, P Bock 4, S Fidler 7 8, R J Hayes 3, H M 

Ayles 1 2; HPTN 071 (PopART) study team 
Abstract 

Background: HIV is a potent risk factor for tuberculosis (TB). Therefore, community-wide 

universal testing and treatment for HIV (UTT) could contribute to TB control, but evidence for 

this is limited. Community-wide TB screening can decrease population-level TB prevalence. 

Combining UTT with TB screening could therefore significantly impact TB control in sub-

Saharan Africa, but to our knowledge there is no evidence for this combined approach.  
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Methods and findings: HPTN 071 (PopART) was a community-randomised trial conducted 

between November 2013 to July 2018; 21 Zambian and South African communities (with a 

total population of approximately 1 million individuals) were randomised to arms A 

(community-wide UTT and TB screening), B (community-wide universal HIV testing with 

treatment following national guidelines and TB screening), or C (standard-of-care). In a 

cohort of randomly selected adults (18 to 44 years) enrolled between 2013 and 2015 from all 
21 communities (total size 38,474; 27,139 [71%] female; 8,004 [21%] HIV positive) and 

followed-up annually for 36 months to measure the population-level impact of the 

interventions, data on self-reported TB treatment in the previous 12 months (self-reported 

TB) were collected by trained research assistants and recorded using a structured 

questionnaire at each study visit. In this prespecified analysis of the trial, self-reported TB 

incidence rates were measured by calendar year between 2014 and 2017/2018. A p-value 

≤0.05 on hypothesis testing was defined as reaching statistical significance. Between January 
2014 and July 2018, 38,287 individuals were followed-up: 494 self-reported TB during 104,877 

person-years. Overall incidence rates were similar across all arms in 2014 and 2015 (0.33 to 

0.46/100 person-years). In 2016 incidence rates were lower in arm A compared to C overall 

(adjusted rate ratio [aRR] 0.48 [95% confidence interval (95% CI) 0.28 to 0.81; p = 0.01]), with 

statistical significance reached. In 2017/2018, while incidence rates were lower in arm A 

compared to C, statistical significance was not reached (aRR 0.58 [95% CI 0.27 to 1.22; p = 

0.13]). Among people living with HIV (PLHIV) incidence rates were lower in arm A compared 
to C in 2016 (RR 0.56 [95% CI 0.29 to 1.08; p = 0.08]) and 2017/2018 (RR 0.50 [95% CI 0.26 to 

0.95; p = 0.04]); statistical significance was only reached in 2017/2018. Incidence rates in arms 

B and C were similar, overall and among PLHIV. Among HIV-negative individuals, there were 

too few events for cross-arm comparisons. Study limitations include the use of self-report 

which may have been subject to under-reporting, limited covariate adjustment due to the 

small number of events, and high losses to follow-up over time. 

Conclusions: In this study, community-wide UTT and TB screening resulted in substantially 
lower TB incidence among PLHIV at population-level, compared to standard-of-care, with 

statistical significance reached in the final study year. There was also some evidence this 

translated to a decrease in self-reported TB incidence overall in the population. Reduction in 

arm A but not B suggests UTT drove the observed effect. Our data support the role of UTT in 

TB control, in addition to HIV control, in high TB/HIV burden settings.  

 

 
 

Lancet Respir Med. 2024 Jun;12(6):433-443. 

 doi: 10.1016/S2213-2600(24)00076-6. Epub 2024 Mar 26. 

High-dose, short-duration versus standard rifampicin for tuberculosis preventive 

treatment: a partially blinded, three-arm, non-inferiority, randomised, controlled trial 

Rovina Ruslami  1, Federica Fregonese 2, Lika Apriani 1, Leila Barss 3, Nancy Bedingfield 4, Victor 

Chiang  5, Victoria J Cook 6, Dina Fisher 3, Eri Flores 5, Greg J Fox 7, James Johnston 6, Rachel K 
Lim 3, Richard Long  8, Catherine Paulsen 8, Thu Anh Nguyen 9, Nguyen Viet Nhung  10, Diana 

Gibson 11, Chantal Valiquette 2, Andrea Benedetti 2, Dick Menzies 12 

Abstract 

Background: Tuberculosis preventive treatment (TPT) is a key component of tuberculosis 

elimination. To improve completion and reduce the burden for people and health systems, 

short, safe, and effective TPT regimens are needed. We aimed to compare safety and 
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treatment completion of various doses and durations of rifampicin in people who were 

recommended to receive TPT. 

Methods: This partially blinded, parallel-arm, non-inferiority, randomised, controlled, phase 

2b trial was done at seven university-affiliated clinics in Canada, Indonesia, and Viet Nam. 

Participants aged 10 years or older were included if they had an indication for TPT according 

to WHO guidelines for Indonesia and Viet Nam, or Canadian guidelines for Canadian sites, 
and a positive tuberculin skin test or interferon-γ release assay. Participants were randomly 

assigned (1:1:1) to receive oral rifampicin at 10 mg/kg once daily for 4 months (standard-

dose group), 20 mg/kg daily for 2 months (20 mg/kg group), or 30 mg/kg daily for 2 months 

(30 mg/kg group). The randomisation sequence was computer generated with blocks of 

variable size (three, six, and nine) and stratified by country for Indonesia and Viet Nam, and 

by city within Canada. Participants and investigators were masked to dose in high-dose 

groups, but unmasked to duration in all groups. The two co-primary outcomes were safety 
(in the safety population, in which participants received at least one dose of the study drug) 

and treatment completion (in the modified intention-to-treat [mITT] population, excluding 

those ineligible after randomisation). Protocol-defined adverse events were defined as grade 

3 or worse, or rash or allergy of any grade, judged by an independent and masked panel as 

possibly or probably related to the study. A margin of 4% was used to assess non-inferiority. 

This study is registered with ClinicalTrials.gov, NCT03988933 (active). 

Findings: Between Sept 1, 2019, and Sept 30, 2022, 1692 people were assessed for eligibility, 
1376 were randomly assigned, and eight were excluded after randomisation. 1368 

participants were included in the mITT population (454 in the standard group, 461 in the 20 

mg/kg group, and 453 in the 30 mg/kg group). 589 (43%) participants were male and 779 

(57%) were female. 372 (82%) in the standard-dose group, 329 (71%) in the 20 mg/kg group, 

and 293 (65%) in the 30 mg/kg group completed treatment. No participants in the standard-

dose group, one (<1%) of 441 participants in the 20 mg/kg group, and four (1%) of 423 in the 

30 mg/kg group developed grade 3 hepatotoxicity. Risk of protocol-defined adverse events 
was higher in the 30 mg/kg group than in the standard-dose group (adjusted risk difference 

4·6% [95% CI 1·8 to 7·4]) or the 20 mg/kg group (5·1% [2·3 to 7·8]). There was no difference in 

the risk of adverse events between the 20 mg/kg and standard-dose groups (-0·5% [95% CI -

2·4 to 1·5]; non-inferiority met). Completion was lower in the 20 mg/kg group (-7·8% [95% CI -

13·6 to -2·0]) and the 30 mg/kg group (-15·4% [-21·4 to -9·4]) than in the standard-dose group. 

Interpretation: In this trial, 2 months of 30 mg/kg daily rifampicin had significantly worse 

safety and completion than 4 months of 10 mg/kg daily and 2 months of 20 mg/kg daily (the 
latter, a fully blinded comparison); we do not consider 30 mg/kg to be a good option for TPT. 

Rifampicin at 20 mg/kg daily for 2 months was as safe as standard treatment, but with lower 

completion. This difference remains unexplained. 

 

 

 

Int J Infect Dis. 2023 Sep;134:63-70. 
 doi: 10.1016/j.ijid.2023.05.010. Epub 2023 May 20. 

Vitamin D supplementation to prevent tuberculosis infection in South African 

schoolchildren: multicenter phase 3 double-blind randomized placebo-controlled trial 

(ViDiKids) 

Keren Middelkoop 1, Justine Stewart 1, Neil Walker 2, Carmen Delport 3, David A Jolliffe 4, Anna 

K Coussens 5, James Nuttall 6, Jonathan C Y Tang  7, William D Fraser 7, Christopher J 
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Griffiths 2, Geeta Trilok Kumar 8, Suzanne Filteau 9, Richard L Hooper 2, Robert J 

Wilkinson 10, Linda-Gail Bekker 3, Adrian R Martineau 11 

Abstract 

Objectives: To determine whether weekly oral supplementation with 10,000 IU vitamin 

D3 for 3 years reduces the risk of sensitization to M. tuberculosis in South African 

schoolchildren aged 6-11 years with negative QuantiFERON-tuberculosis (TB) Gold Plus 
(QFT-Plus) assay results at baseline. 

Methods: We conducted a phase 3 randomized placebo-controlled trial in 1682 children 

attending 23 primary schools in Cape Town. The primary outcome was a positive end-trial 

QFT-Plus result, analyzed using a mixed effects logistic regression model with the school of 

attendance included as a random effect. 

Results: 829 vs. 853 QFT-Plus-negative children were randomized to receive vitamin D3 vs. 

placebo, respectively. Mean end-study 25(OH)D concentrations in participants randomized 
to vitamin D vs. placebo were 104.3 vs 64.7 nmol/l, respectively (95% confidence interval for 

difference, 37.6 to 41.9 nmol/l). A total of 76/667 (11.4%) participants allocated to vitamin D 

vs. 89/687 (13.0%) participants allocated to placebo tested QFT-Plus positive at 3-year 

follow-up (adjusted odds ratio 0.86, 95% confidence interval 0.62-1.19, P = 0.35). 

Conclusion: Weekly oral supplementation with 10,000 IU vitamin D3 for 3 years elevated 

serum 25(OH)D concentrations among QFT-Plus-negative Cape Town schoolchildren but did 

not reduce their risk of QFT-Plus conversion. 
 

 

Diagnosis of tuberculosis 
 

Typhus 
 

Pediatr Infect Dis J. 2023 Sep 26. 

 doi: 10.1097/INF.0000000000004104. Online ahead of print. 

Open-Labeled Randomized Controlled Trial on Efficacy of Azithromycin Versus 
Doxycycline in Pediatric Scrub Typhus 

Anjali Sharma  1, Vidushi Mahajan 1, Vishal Guglani  1, Nidhi Singla  1, Shiv Sajan Saini  2 

Abstract 

Background: Doxycycline (DX) is the first-line therapeutic agent for scrub typhus. 

Macrolides, especially azithromycin (AZ), have been found to be equally efficacious as DX for 

treating scrub typhus in adults. We conducted this study to compare the efficacy of AZ versus 
DX in pediatric scrub typhus. 

Study design: Open-label randomized controlled trial. 

Methods: Children 1-14 years of age suffering from acute febrile illness of ≥5 days and with a 

positive scrub IgM serology were randomized to receive either DX (2.2 mg/kg/dose twice 

daily in <40 kg; 100 mg BD in >40 kg for 7 days) or AZ (10 mg/kg/day for 5 days). The primary 

outcome was defervescence within 7 days of DX or 5 days of AZ. 

Results: We had 75 children randomized and analyzed using an intention-to-treat approach 
and 60 children analyzed via per-protocol analysis. The proportion of children achieving 

defervescence was comparable in 2 groups [per-protocol analysis: 90.9% in the DX group vs. 
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96.3% in the AZ group, RR: 0.94 (95% CI: 0.83-1.08)]. On Kaplan-Meier curves, AZ showed a 

significantly higher probability of defervescence at any time point during treatment as 

compared with DX (log-rank test P value 0.035). 

 

 

 
Indian J Med Microbiol. 2023 Nov-Dec:46:100460. 

 doi: 10.1016/j.ijmmb.2023.100460. Epub 2023 Aug 21. 

Macrolides versus other antibiotics in pediatric scrub typhus: A meta-analysis 

Karthika I Kabir 1, Amit Kumar Satapathy 2, Krishna Mohan Gullla  3, Joseph John 4, Bhagirathi 

Dwibedi 5, Samarendra Mahapatro 6, Rashmi Ranjan Das 7 

Abstract 

Background: While Doxycycline is the recommended drug for treating scrub typhus, there is 
a growing trend of using Macrolides and Other antibiotics due to their perceived advantages. 

In this study, we compared the efficacy of Macrolides versus Other antibiotics in the 

treatment of pediatric scrub typhus. 

Methods: Meta-analysis of randomized controlled trials (RCTs) with GRADE (Grading of 

Recommendations, Assessment, Development and Evaluation) application. Major databases 

were searched till 30th December 2022. Children of all age groups were included. Primary 

outcomes included mortality rate and time to defervescence (h). 
Results: Of the 103 citations retrieved, 5 trials, including 383 children up to 15 years of age 

with probable and confirmed cases of scrub typhus, were included. None of the trials 

reported mortality rate. The pooled results from the trials found no significant difference 

between Azithromycin and Other antibiotics for any of the outcome measures. The certainty 

of evidence for the primary outcome was deemed to be of "very low certainty", while the 

certainty of evidence for the secondary outcomes ranged from "low to moderate certainty".  

Conclusions: The current meta-analysis revealed that there was no significant difference 
between Azithromycin and Other antibiotics (such as Doxycycline and Chloramphenicol) in 

the treatment of scrub typhus in children. However, it's important to note that the evidence 

generated for the primary outcome was of "very low certainty". 

 

 

 

Ultrasound 
 
Anaesth Crit Care Pain Med. 2023 Oct;42(5):101247. 

 doi: 10.1016/j.accpm.2023.101247. Epub 2023 May 19. 

Comparison between in-plane and out-of-plane techniques for ultrasound guided 

cannulation of the left brachiocephalic vein in pediatric population: A randomised 

controlled trial 

Amarjeet Kumar 1, Chandni Sinha  2, Ajeet Kumar 1, Poonam Kumari 1, Kunal Singh 1, Amit 

Kumar Sinha  3 
Abstract 

Background and aims: Brachiocephalic vein is a novel site for central venous cannulation in 

infants. It becomes useful in patients where the internal jugular vein lumen is small (e.g., 
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volume deficient patient), patients with a history of multiple cannulations, and in whom 

subclavian puncture is contraindicated. 

Methods: In this randomized double-blinded study, 100 patients, aged between 0 and 1 year 

scheduled for elective central venous cannulation were recruited. The patients were 

allocated into two groups (50 patients in each). Group I patients had ultrasound (US) guided 

cannulation of the left brachiocephalic vein (BCV) by inserting a needle in-plane to the US 
probe from lateral to the medial direction, whereas Group II patients underwent cannulation 

of the BCV via an out-of-plane approach. 

Results: The first-attempt success rate was significantly higher in Group I (74%) than in 

Group II (36%) (p < 0.001). The total success rate was higher in group I (98%) than in group II 

(88%) however the difference was statistically insignificant (p > 0.05). The mean BCV 

cannulation time was significantly shorter in group I (35.46 ± 25.10) than in group II (65.24 ± 

40.26) (p < 0.001). The rate of unsuccessful BCV cannulation (12%) and hematoma 
development (12%) was significantly higher in group II than in group I (2%).  

Conclusion: Compared to the out-of-plane approach of left BCV cannulation, US-guided in-

plane cannulation of the left BCV increased the first-attempt success rate, decreased the 

number of puncture attempts, and decreased the time required for cannulation. 

 

 

Urinary tract infection 
 

Urology 
 

Vaccines and immunization 
 

 

Vaccine. 2024 May 22;42(14):3337-3345. 

 doi: 10.1016/j.vaccine.2024.04.034. Epub 2024 Apr 17. 

Impact of nutritional status on vaccine-induced immunity in children living in South 

Africa: Investigating the B-cell repertoire and metabolic hormones 

E A M L Mutsaerts 1, B van Cranenbroek 2, S A Madhi 3, E Simonetti 2, A J Arns 2, L Jose 3, A 
Koen 3, A E van Herwaarden 2, M I de Jonge 2, L M Verhagen 4 

Free article 

Abstract 

Objectives: We explored the role of metabolic hormones and the B-cell repertoire in the 

association between nutritional status and vaccine responses. 

Methods: In this prospective cohort study, nested within a larger randomized open-label 

trial, 211 South African children received two doses of measles vaccine and two or three 
doses of pneumococcal conjugate vaccine (PCV). Metabolic markers (leptin, ghrelin and 

adiponectin) and distribution of B-cell subsets (n = 106) were assessed at 18 months of age. 

Results: Children with a weight-for-height z-score (WHZ) ≤ -1 standard deviation (SD) at 

booster vaccination had a decreased mean serotype-specific PCV IgG response compared 

https://pubmed.ncbi.nlm.nih.gov/38637212/
https://pubmed.ncbi.nlm.nih.gov/38637212/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mutsaerts+EAML&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=van+Cranenbroek+B&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Madhi+SA&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Simonetti+E&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Arns+AJ&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Jose+L&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Koen+A&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Koen+A&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=van+Herwaarden+AE&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=de+Jonge+MI&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Verhagen+LM&cauthor_id=38637212
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=380#search-result-380-3-full-view-affiliation-4


Randomised trials in child health in developing countries 2023-24 

378 
 

with those with WHZ > -1 and <+1 SD or WHZ ≥ +1 SD at 9 months post-booster (18 months of 

age). (Naive) pre-germinal center B-cells were associated with pneumococcal antibody decay 

between one to nine months post-booster. Predictive performance of elastic net models for 

the combined effect of B-cell subsets, metabolic hormones and nutritional status (in addition 

to age, sex, and randomization group) on measles and PCV vaccine response had an average 

area under the receiver operating curve of 0.9 and 0.7, respectively. 
Conclusions: The combined effect of B-cell subsets, metabolic hormones and nutritional 

status correlated well with the vaccination response for measles and most PCV serotypes.  

 

Vaccine coverage and administration 
 

Nature. 2024 Mar 13. 

 doi: 10.1038/s41586-024-07158-w. Online ahead of print. 

Last-mile delivery increases vaccine uptake in Sierra Leone 
Niccolò F Meriggi  1 2 3, Maarten Voors 4, Madison Levine 5, Vasudha Ramakrishna  6, Desmond 

Maada Kangbai  7, Michael Rozelle 4, Ella Tyler 4, Sellu Kallon 4 8, Junisa Nabieu 4, Sarah 

Cundy 9, Ahmed Mushfiq Mobarak 10 

Abstract 

Less than 30% of people in Africa received a dose of the COVID-19 vaccine even 18 months 

after vaccine development1. Here, motivated by the observation that residents of remote, 
rural areas of Sierra Leone faced severe access difficulties2, we conducted an intervention 

with last-mile delivery of doses and health professionals to the most inaccessible areas, 

along with community mobilization. A cluster randomized controlled trial in 150 

communities showed that this intervention with mobile vaccination teams increased the 

immunization rate by about 26 percentage points within 48-72 h. Moreover, auxiliary 

populations visited our community vaccination points, which more than doubled the 

number of inoculations administered. The additional people vaccinated per intervention site 
translated to an implementation cost of US $33 per person vaccinated. Transportation to 

reach remote villages accounted for a large share of total intervention costs. Therefore, 

bundling multiple maternal and child health interventions in the same visit would further 

reduce costs per person treated. Current research on vaccine delivery maintains a large focus 

on individual behavioural issues such as hesitancy. Our study demonstrates that prioritizing 

mobile services to overcome access difficulties faced by remote populations in developing 

countries can generate increased returns in terms of uptake of health services3. 
 

 

 

Cochrane Database Syst Rev. 2023 Dec 6;12(12):CD008145. 

 doi: 10.1002/14651858.CD008145.pub4. 

Interventions for improving coverage of childhood immunisation in low- and middle-

income countries 
Angela Oyo-Ita 1, Olabisi Oduwole 2, Dachi Arikpo 3, Emmanuel E Effa  4, Ekpereonne B 

Esu 5, Yusentha Balakrishna  6, Moriam T Chibuzor 3, Chioma M Oringanje 7, Chukwuemeka E 

Nwachukwu 8, Charles S Wiysonge 9 10, Martin M Meremikwu 11 
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Background: Immunisation plays a major role in reducing childhood morbidity and 

mortality. Getting children immunised against potentially fatal and debilitating vaccine-

preventable diseases remains a challenge despite the availability of efficacious vaccines, 

particularly in low- and middle-income countries. With the introduction of new vaccines, this 

becomes increasingly difficult. There is therefore a current need to synthesise the available 

evidence on the strategies used to bridge this gap. This is a second update of the Cochrane 
Review first published in 2011 and updated in 2016, and it focuses on interventions for 

improving childhood immunisation coverage in low- and middle-income countries. 

Objectives: To evaluate the effectiveness of intervention strategies to boost demand and 

supply of childhood vaccines, and sustain high childhood immunisation coverage in low- and 

middle-income countries. 

Search methods: We searched CENTRAL, MEDLINE, CINAHL, and Global Index Medicus (11 

July 2022). We searched Embase, LILACS, and Sociological Abstracts (2 September 2014). We 
searched WHO ICTRP and ClinicalTrials.gov (11 July 2022). In addition, we screened 

reference lists of relevant systematic reviews for potentially eligible studies, and carried out 

a citation search for 14 of the included studies (19 February 2020). 

Selection criteria: Eligible studies were randomised controlled trials (RCTs), non-

randomised RCTs (nRCTs), controlled before-after studies, and interrupted time series 

conducted in low- and middle-income countries involving children that were under five years 

of age, caregivers, and healthcare providers. 
Data collection and analysis: We independently screened the search output, reviewed full 

texts of potentially eligible articles, assessed the risk of bias, and extracted data in duplicate, 

resolving discrepancies by consensus. We conducted random-effects meta-analyses and 

used GRADE to assess the certainty of the evidence. 

Main results: Forty-one studies involving 100,747 participants are included in the review. 

Twenty studies were cluster-randomised and 15 studies were individually randomised 

controlled trials. Six studies were quasi-randomised. The studies were conducted in four 
upper-middle-income countries (China, Georgia, Mexico, Guatemala), 11 lower-middle-

income countries (Côte d'Ivoire, Ghana, Honduras, India, Indonesia, Kenya, Nigeria, Nepal, 

Nicaragua, Pakistan, Zimbabwe), and three lower-income countries (Afghanistan, Mali, 

Rwanda). The interventions evaluated in the studies were health education (seven studies), 

patient reminders (13 studies), digital register (two studies), household incentives (three 

studies), regular immunisation outreach sessions (two studies), home visits (one study), 

supportive supervision (two studies), integration of immunisation services with intermittent 
preventive treatment of malaria (one study), payment for performance (two studies), 

engagement of community leaders (one study), training on interpersonal communication 

skills (one study), and logistic support to health facilities (one study). We judged nine of the 

included studies to have low risk of bias; the risk of bias in eight studies was unclear and 24 

studies had high risk of bias. We found low-certainty evidence that health education (risk 

ratio (RR) 1.36, 95% confidence interval (CI) 1.15 to 1.62; 6 studies, 4375 participants) and 

home-based records (RR 1.36, 95% CI 1.06 to 1.75; 3 studies, 4019 participants) may improve 
coverage with DTP3/Penta 3 vaccine. Phone calls/short messages may have little or no effect 

on DTP3/Penta 3 vaccine uptake (RR 1.12, 95% CI 1.00 to 1.25; 6 studies, 3869 participants; 

low-certainty evidence); wearable reminders probably have little or no effect on DTP3/Penta 

3 uptake (RR 1.02, 95% CI 0.97 to 1.07; 2 studies, 1567 participants; moderate-certainty 

evidence). Use of community leaders in combination with provider intervention probably 

increases the uptake of DTP3/Penta 3 vaccine (RR 1.37, 95% CI 1.11 to 1.69; 1 study, 2020 
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participants; moderate-certainty evidence). We are uncertain about the effect of 

immunisation outreach on DTP3/Penta 3 vaccine uptake in children under two years of age 

(RR 1.32, 95% CI 1.11 to 1.56; 1 study, 541 participants; very low-certainty evidence). We are 

also uncertain about the following interventions improving full vaccination of children under 

two years of age: training of health providers on interpersonal communication skills (RR 5.65, 

95% CI 3.62 to 8.83; 1 study, 420 participants; very low-certainty evidence), and home visits 
(RR 1.29, 95% CI 1.15 to 1.45; 1 study, 419 participants; very low-certainty evidence). The 

same applies to the effect of training of health providers on interpersonal communication 

skills on the uptake of DTP3/Penta 3 by one year of age (very low-certainty evidence). The 

integration of immunisation with other services may, however, improve full vaccination (RR 

1.29, 95% CI 1.16 to 1.44; 1 study, 1700 participants; low-certainty evidence). 

Authors' conclusions: Health education, home-based records, a combination of 

involvement of community leaders with health provider intervention, and integration of 
immunisation services may improve vaccine uptake. The certainty of the evidence for the 

included interventions ranged from moderate to very low. Low certainty of the evidence 

implies that the true effect of the interventions might be markedly different from the 

estimated effect. Further, more rigorous RCTs are, therefore, required to generate high-

certainty evidence to inform policy and practice. 

 

 
 

 

PLoS One. 2023 Oct 19;18(10):e0292053. 

 doi: 10.1371/journal.pone.0292053. eCollection 2023. 

Engagement of community health workers to improve immunization coverage through 

addressing inequities and enhancing data quality and use is a feasible and effective 

approach: An implementation study in Uganda 
Pamela Bakkabulindi  1 2, Immaculate Ampeire 3, Lillian Ayebale 2 4, Paul Mubiri 1, Marta 

Feletto 5, Simon Muhumuza  1 

Abstract 

Background: Uganda, like many other developing countries, faces the challenges of 

unreliable estimates for its immunization target population. Strengthening immunization 

data quality and its use for improving immunization program performance are critical steps 

toward improving coverage and equity of immunization programs. The goal of this study was 
to determine the effectiveness of using community health workers (CHWs) to obtain quality 

and reliable data that can be used for planning and evidence-based response actions. 

Methods: An implementation study in which 5 health facilities were stratified and 

randomized in two groups to (i) receive a package of interventions including monthly health 

unit immunization data audit meetings, and defaulter tracking and linkage and (ii) to serve 

as a control group was conducted between July and September 2020. Immunization 

coverage of infants in both arms was determined by a review of records three months before 
and after the study interventions. In addition, key informant and in-depth interviews were 

conducted among facility-based health workers and CHWs respectively, at the endline to 

explore the feasibility of the interventions. 

Results: Overall, a total of 2,048 children under one year eligible for immunization were 

registered in Bukabooli sub-county by CHWs as compared to the estimated district 

population of 1,889 children representing a moderate variance of 8.4%. The study further 
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showed that it is feasible to use CHWs to track and link defaulters to points of immunization 

services as more than two-thirds (68%) of the children defaulting returned for catch-up 

immunization services. At the endline, immunization coverage for the Oral Polio Vaccine 

third dose; Rotavirus vaccine second dose; Pneumococcal Conjugate Vaccine third dose 

increased in both the intervention and control health facilities. There was a decrease in 

coverage for the Measles-Rubella vaccine decreased in the intervention health facilities and a 
decrease in Bacillus Calmette-Guérin vaccine coverage in the control facilities. Difference in 

difference analysis demonstrated that the intervention caused a significant 35.1% increase in 

coverage of Bacillus Calmette-Guérin vaccine (CI 9.00-61.19; p<0.05)). The intervention 

facilities had a 17.9% increase in DTP3 coverage compared to the control facilities (CI: 1.69-

34.1) while for MR, OPV3, and Rota2 antigens, there was no significant effect of the 

intervention. 

Conclusion: The use of CHWs to obtain reliable population estimates is feasible and can be 
useful in areas with consistently poor immunization coverage to estimate the target 

population. Facilitating monthly health unit immunization data audit meetings to identify, 

track, and link defaulters to immunization services is effective in increasing immunization 

coverage and equity. 

 

 

 
Int J Infect Dis. 2023 Dec:137:9-15. 

 doi: 10.1016/j.ijid.2023.10.006. Epub 2023 Oct 11. 

Immunogenicity and safety of concomitant administration of the sabin -strain-based 

inactivated poliovirus vaccine, the diphtheria-tetanus-acellular pertussis vaccine, and 

measles-mumps-rubella vaccine to healthy infants aged 18 months in China 

Yan Xu 1, Haiping Chen 2, Binbing Wang  3, Xiaoping Zhu 4, Linyun Luo 2, Shengyi Wang  2, Yanhui 

Xiao 2, Hui Wang  5, Rui Ma 5, Shaoxiang Liu 6, Long Yan 6, Xiuling Li 7, Dandan Chen 7, Ying Su 3, Yu 
Chai 3, Jun Fu 4, Xiaoying Mao 4, Jie Cao 8, Pufei Sun 8, Fenyang Tang  1, Xiang Sun 9, Zhiguo 

Wang 1, Xiaoming Yang  2 

Abstract 

Objectives: During the COVID-19 pandemic, there was a decline in vaccine coverage, and the 

implementation of combined vaccines and co-administration strategies emerged as 

potential solutions to alleviate this predicament. Our objective is to delve into the 

concurrent administration of the sabin-strain-based inactivated poliovirus vaccine (sIPV), the 
diphtheria-tetanus-acellular pertussis vaccine (DTaP), and measles-mumps-rubella vaccine 

(MMR), with the intention of bridging the evidentiary gap pertaining to vaccine co-

administration in Chinese infants, and to ensure a safe and effective vaccination strategy, 

ultimately leading to an augmentation in immunization coverage. 

Methods: This study was a follow-up trial of the "Immunogenicity and safety of concomitant 

administration of the sIPV with the DTaP vaccine in children: a multicenter, randomized, 

non-inferiority, controlled trial." Blood samples were collected on day 0 and day 30, and 
serum antibody levels were detected to measure antibody responses to each of the antigens. 

Local and systemic adverse events were monitored and compared among groups. This study 

is the first to fill the knowledge gap in China regarding the safe and effective combined 

vaccination of sIPV, DTaP, and MMR vaccines. 

Results: The geometric mean titer of the poliovirus types I, II, and III neutralizing antibodies 

were 1060.22 (95% CI: 865.73-1298.39), 1537.06 (95% CI: 1324.27-1784.05), and 1539.10 (95% 
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CI: 1296.37-1827.29) in group I on day 30; geometric mean titer of antibodies against DTaP 

and MMR in the simultaneous vaccination group was non-inferior to those in the DTaP alone 

and MMR alone group. Reporting rates of local and systemic adverse reactions were similar 

between groups and no serious adverse events were reported throughout the clinical study 

period. 

Conclusion: Co-administration of the sIPV, DTaP, and MMR was safe and did not impact 
immunogenicity, which would help to mitigate administrative costs and enhance vaccine 

coverage rates. 

 

 

 

 

BMJ Glob Health. 2023 Oct;8(10):e012613. 
 doi: 10.1136/bmjgh-2023-012613. 

Human-centred design bolsters vaccine confidence in the Philippines: results of a 

randomised controlled trial 

Mark Donald C Reñosa  1 2, Jonas Wachinger 3, Jerric Rhazel Guevarra  2, Jhoys Landicho-

Guevarra  2, Mila F Aligato 2, Vivienne Endoma  2, Jeniffer Landicho 2, Thea Andrea Bravo 2, Carol 

Malacad 2, Maria Paz Demonteverde 2, Catherine Silvestre 2, Kate Bärnighausen 3 4, Till 

Bärnighausen 3 5, Rachel P Chase 3 6, Shannon A McMahon 3 7 
Abstract 

Background: The public's confidence in vaccinations has eroded, and anti-vaccination 

movements have gained traction around the world, including in the Philippines. 'Salubong', 

a Filipino term, refers to welcoming someone back into one's life and elicits ideas about 

friendship and family relationships. We extended this concept to vaccines in efforts to design 

an intervention that would re-welcome vaccines into homes. 

Methods: Using human-centred design, we developed and refined a story-based 
intervention that engages Filipino families, community leaders and community health 

workers. We conducted a randomised controlled trial among 719 caregivers of small children 

to test the developed intervention against a control video. We assessed the binary 

improvement (improvement vs no improvement) and the amount of improvement in vaccine 

attitudes and intentions after intervention exposure. 

Results: Although the intervention group began with marginally higher baseline vaccine 

attitude scores, we found that 62% of the intervention group improved their vaccine attitude 
scores versus 37% of the control group (Fisher's exact, p<0.001). Among individuals whose 

scores improved after watching the assigned video, the intervention group saw higher mean 

attitude score improvements on the 5-point scale (Cohen's d=0.32 with 95% CI 0.10 to 0.54, 

two-sided t-test, p<0.01). We observed similar patterns among participants who stated that 

they had previously delayed or refused a vaccine for their child: 67% of 74 in the intervention 

group improved their vaccine attitude scores versus 42% of 54 in the control group (Fisher's 

exact, p<0.001). Among the subset of these individuals whose scores improved after 
watching the assigned video, the intervention group saw higher mean attitude score 

improvements on the 5-point scale that were marginally significant (Cohen's d=0.35 with 

95% CI -0.01 to 0.70, two-sided t-test, p=0.06). 

Conclusions: Our results provide solid evidence for the potential of co-designed vaccine 

confidence campaigns and regulations. 
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Vaccination demand and education 
 

J Health Econ. 2024 May 18:96:102899. 

 doi: 10.1016/j.jhealeco.2024.102899. Online ahead of print. 

Persistence and heterogeneity of the effects of educating mothers to improve child 

immunisation uptake: Experimental evidence from Uttar Pradesh in India 
Stephen O'Neill 1, Richard Grieve 2, Kultar Singh 3, Varun Dutt 4, Timothy Powell-Jackson 5 

Abstract 

Childhood vaccinations are among the most cost-effective health interventions. Yet, in India, 

where immunisation services are widely available free of charge, a substantial proportion of 

children remain unvaccinated. We revisit households 30 months after a randomised 

experiment of a health information intervention designed to educate mothers on the 

benefits of child vaccination in Uttar Pradesh, India. We find that the large short-term effects 
on the uptake of diphtheria-pertussis-tetanus and measles vaccination were sustained at 30 

months, suggesting the intervention did not simply bring forward vaccinations. We apply 

causal forests and find that the intervention increased vaccination uptake, but that there 

was substantial variation in the magnitude of the estimated effects. We conclude that 

characterising those who benefited most and conversely those who benefited least provides 

policy-makers with insights on how the intervention worked, and how the targeting of 
households could be improved. 

 

 

 

SAGE Open Med. 2023 Oct 6:11:20503121231199857. 

 doi: 10.1177/20503121231199857. eCollection 2023. 

Using behavioral insights to increase the demand for childhood vaccination in low 
resource settings: Evidence from a randomized controlled trial in Lebanon  

Ali Osseiran 1, Fadi Makki 2, Aya Haidar 1, Nabil Saleh 1, Joanne Yammine 3, Julianne 

Birungi 4, Rima Chaya  5, Wafaa Kanaan 5, Randa Hamadeh 5 

Abstract 

Objective: Lebanon has historically maintained high immunization coverage rates for most 

routine vaccines. However, an increase in poverty rates coupled with an influx of over a 

million refugees posed significant challenges to the national immunization program. In 
response, an accelerated immunization activities (AIA) program, encompassing community-

based outreach and referral activities, was launched to increase the demand for childhood 

vaccination through the public healthcare system. Despite this effort, uptake among refugee 

and host community households remained low, resulting in pockets of low immunization 

coverage rates. This study investigates the barriers that prevent households in low coverage 

areas from vaccinating their children, and evaluates a behavior change intervention 

designed to overcome the identified social, perceptual, and cognitive barriers.  
Methods: Households with un- or under-vaccinated children were recruited from seven 

cadastres with low immunization coverage rates. A mixed methods approach, including 

stakeholder interviews and field observations, was employed to identify the main barriers to 
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vaccination. Thereafter, a cluster randomized trial was conducted to evaluate the impact of a 

visual planning aid comprising five behavior change techniques (nudges) on vaccine uptake.  

Results: A total of 12,332 un- or under-vaccinated children from 6160 households (3045 

(49.4%) control households; 3115 (50.6%) treated households) were reached during the trial. 

The observed vaccination rates were 13.5% and 20.2% for control and treated households, 

respectively. This represents a 6.7 percentage points increase in the likelihood of a treated 
household to vaccinate at least one child, compared to the control group. At least 390 

additional children benefited from life-saving vaccines due to the behavioral intervention. 

Conclusions: This study highlights the importance of integrating behavioral insights into 

vaccination campaigns and programs, especially in low resource settings, to ensure that 

more children can benefit from life-saving vaccines. 

 

 
 

 

JMIR Public Health Surveill. 2024 Feb 27. 

 doi: 10.2196/49695. Online ahead of print. 

Community engagement in vaccination promotion: A systematic review and meta-

analysis 

Xiaoli Liao 1, Meijuan Lin 1, Lin Yang 2, Kin Cheung  2, Qingpeng Zhang  3, Yan Li 2, Chun 
Hao 4, Harry Haoxiang Wang  5, Yang Gao 6, Daisy Dexing Zhang  7, Alex Molassiotis 8, Gilman Kit 

Hang Siu 9, Angela Yee Man Leung  10, Yao Jie Xie 10 

Abstract 

Background: Community engagement takes predominance in global immunization 

strategies with capacity to eliminate vaccination hesitancy and boost vaccination 

confidence. Despite strong support for community engagement in promoting health, 

evidence for community engagement in vaccination promotion emerges in fragments with 
uncertain qualities. 

Objective: The current review aims to systematic examine the effectiveness of different 

contents and extents of community engagement for promoting vaccination rates.  

Methods: This study was performed in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA). A comprehensive and exhaustive literature 

search was performed in four English databases (PubMed, Embase, Web of Science, and 

Cochrane Library) and Two Chinese databases (CNKI and Wan Fang) to locate all possible 
articles. Original research article with an experimental study design examined the 

effectiveness of community engagement in vaccination promotion was eligible for inclusion. 

Two reviewers independently performed the literature search, study selection, quality 

assessment and data extraction. Discrepancies were resolved through discussion, with the 

arbitration of a third reviewer where necessary. 

Results: A total of 20 articles out of 11,404 records over the period of 2006 to 2021 were 

retrieved as the sample set to quantified the effectiveness of community engagement in 
vaccination promotion. These included studies were performed in various designs, 12 used 

single group pre-post study designs, 5 used cluster RCTs and 3 used non-randomized 

controlled trials. These included studies targeted multiple vaccine, 8 studies focused on 

children immunization, 8 studies focused on HPV vaccine, 3 studies focused on HBV vaccine, 

and 1 study focused on COVID-19 vaccine. Meta-analysis reported significant increases in 

vaccination rates in both pre-post comparation ((rate difference) RD:0.34; 95% CI: 0.21-0.47) 
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and between group comparation (RD: 0.18; 95% CI: 0.07-0.29). Meta-analysis about the 

contents of community engagement found that participant recruitment yielded the largest 

effect size (RD: 0.51; 95% CI: 0.37-0.67; I2=99.5%), followed by intervention development (RD: 

0.36; 95% CI: 0.23-0.50; I2=99.7%), intervention implementation (RD: 0.35; 95% CI: 0.22-0.47; 

I2=99.8%), and data collection (RD: 0.34; 95% CI: 0.19-0.50; I2=99.8%). Meta-analysis about 

the extents of community engagement found that high community engagement extent 
yielded the largest effect size (RD: 0.49; 95% CI: 0.17-0.82; I2 = 99.5%), followed by moderate 

community engagement extent (RD: 0.45; 95% CI: 0.33-0.58; I2 = 99.4%), and low community 

engagement extent (RD: 0.15; 95% CI: 0.05-0.25; I2 = 98.6%). Meta-analysis about the types of 

intervention strategies found that "health service support" endorsed the largest effect sizes 

(RD: 0.45; 95% CI: 0.25-0.65; I2 = 99.9%), followed by "health education and discussion" (RD: 

0.39; 95% CI: 0.20-0.58; I2 = 99.7%), "follow-up and reminder" (RD: 0.33; 95% CI: 0.23-0.42; I2 

= 99.3%), and "social marketing campaign (SMC) and community mobilization (CM)" (RD: 
0.24; 95% CI: 0.06-0.41; I2 = 99.9%). 

Conclusions: The results of this meta-analysis supported the effectiveness of community 

engagement in vaccination promotion with variations in terms of engagement contents and 

extents. Community engagement required a "fit for purpose" approach rather than "one size 

fits all" approach to maximize the effectiveness of vaccine promotion. 

 

Vaccine-related adverse effects 
 

BCG and other tuberculosis vaccines 
 

BMJ Glob Health. 2024 Feb 12;9(2):e014044. 

 doi: 10.1136/bmjgh-2023-014044. 

Can earlier BCG-Japan and OPV vaccination reduce early infant mortality? A cluster-

randomised trial in Guinea-Bissau 

Sanne Marie Thysen 1 2, Igualdino da Silva Borges 3, Jailson Martins 3, Alexander Dahl 
Stjernholm 3, Jesper Sloth Hansen 3, Leontino Manuel Vieira da Silva  3, Justiniano Sebastião 

Durga Martins 3, Aksel Jensen 3 4, Amabelia Rodrigues 3, Peter Aaby 3 2, Christine Stabell 

Benn 3 2 5, Ane Baerent Fisker 3 2 

Abstract 

Objective: To assess the effect of providing BCG and oral polio vaccine (OPV) at an early 

home visit after delivery. 
Design: Cluster-randomised trial, randomising 92 geographically defined clusters 1:1 to 

intervention/control arms. 

Setting: Bandim Health Project Health and Demographic Surveillance System, Guinea-

Bissau. 

Participants: 2226 newborns enrolled between July 2016 and August 2019. 

Interventions: In both arms, newborns received a home visit within 72 hours after birth. In 

intervention clusters (n=46), BCG and OPV were provided at the home visit.  
Main outcome measure: Rates of non-accidental mortality were compared in Cox 

proportional hazards models from (last of) day 1 or enrolment, until (first of) day 60 or 

registration of non-trial vaccines. 
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Results: A total of 35 deaths (intervention: 7, control: 28) were registered during the trial. 

Providing BCG and OPV reduced non-accidental early infant mortality by 59% (8-82%). The 

intervention also reduced non-accidental hospital admissions. The intervention had little 

impact on growth and BCG scarring and tended to increase the risk of consultations.  

Conclusions: The trial was stopped early due to lower-than-expected enrolment and event 

rates when 33% of the planned number of newborns had been enrolled. Despite the small 
size of the trial, the results support that early BCG and OPV vaccinations are beneficial and 

reduce early child mortality and morbidity. 

 

 

 

  

Lancet Infect Dis. 2024 Mar;24(3):285-296. 
 doi: 10.1016/S1473-3099(23)00501-7. Epub 2023 Nov 25. 

Safety and immunogenicity of ChAdOx1 85A prime followed by MVA85A boost compared 

with BCG revaccination among Ugandan adolescents who received BCG at birth: a 

randomised, open-label trial 

Anne Wajja  1, Beatrice Nassanga  2, Agnes Natukunda  3, Joel Serubanja  3, Josephine 

Tumusiime 3, Helen Akurut 3, Gloria Oduru 3, Jacent Nassuuna  3, Joyce Kabagenyi  3, Hazel 

Morrison 4, Hannah Scott 5, Rebecca Powell Doherty 5, Julia L Marshall 5, Ingrid Cabrera 
Puig 5, Stephen Cose 6, Pontiano Kaleebu 6, Emily L Webb 7, Iman Satti 5, Helen 

McShane 4, Alison M Elliott 6; TB042 Study Team 

Abstract 

Background: BCG confers reduced, variable protection against pulmonary tuberculosis. A 

more effective vaccine is needed. We evaluated the safety and immunogenicity of candidate 

regimen ChAdOx1 85A-MVA85A compared with BCG revaccination among Ugandan 

adolescents. 
Methods: After ChAdOx1 85A dose escalation and age de-escalation, we did a randomised 

open-label phase 2a trial among healthy adolescents aged 12-17 years, who were BCG 

vaccinated at birth, without evident tuberculosis exposure, in Entebbe, Uganda. Participants 

were randomly assigned (1:1) using a block size of 6, to ChAdOx1 85A followed by MVA85A (on 

day 56) or BCG (Moscow strain). Laboratory staff were masked to group assignment. Primary 

outcomes were solicited and unsolicited adverse events (AEs) up to day 28 and serious 

adverse events (SAEs) throughout the trial; and IFN-γ ELISpot response to antigen 85A (day 
63 [geometric mean] and days 0-224 [area under the curve; AUC). 

Findings: Six adults (group 1, n=3; group 2, n=3) and six adolescents (group 3, n=3; group 4, 

n=3) were enrolled in the ChAdOx1 85A-only dose-escalation and age de-escalation studies 

(July to August, 2019). In the phase 2a trial, 60 adolescents were randomly assigned to 

ChAdOx1 85A-MVA85A (group 5, n=30) or BCG (group 6, n=30; December, 2019, to October, 

2020). All 60 participants from groups 5 and 6 were included in the safety analysis, with 28 of 

30 from group 5 (ChAdOx1 85A-MVA85A) and 29 of 30 from group 6 (BCG revaccination) 
analysed for immunogenicity outcomes. In the randomised trial, 60 AEs were reported 

among 23 (77%) of 30 participants following ChAdOx1 85A-MVA85A, 31 were systemic, with 

one severe event that occurred after the MVA85A boost that was rapidly self-limiting. All 30 

participants in the BCG revaccination group reported at least one mild to moderate solicited 

AE; most were local reactions. There were no SAEs in either group. Ag85A-specific IFN-γ 

ELISpot responses peaked on day 63 in the ChAdOx1 85A-MVA85A group and were higher in 
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the ChAdOx1 85A-MVA85A group compared with the BCG revaccination group (geometric 

mean ratio 30·59 [95% CI 17·46-53·59], p<0·0001, day 63; AUC mean difference 57 091 [95% CI 

40 524-73 658], p<0·0001, days 0-224). 

Interpretation: The ChAdOx1 85A-MVA85A regimen was safe and induced stronger Ag85A-

specific responses than BCG revaccination. Our findings support further development of 

booster tuberculosis vaccines. 
 

Cholera vaccine 
 

Cochrane Database Syst Rev. 2024 Jan 10;1(1):CD014573. 

 doi: 10.1002/14651858.CD014573. 

Oral killed cholera vaccines for preventing cholera 

K M Saif-Ur-Rahman 1 2 3, Razib Mamun 4, Md Hasan 5 6, James E Meiring  7, Md Arifuzzaman 

Khan 8 9 
Abstract 

Background: Cholera causes acute watery diarrhoea and death if not properly treated. 

Outbreaks occur in areas with poor sanitation, including refugee camps. Several vaccines 

have been developed and tested over the last 50 years. This is an update of a Cochrane 

review, originally published in 1998, which explored the effects of all vaccines for preventing 

cholera. This review examines oral vaccines made from killed bacteria. 
Objectives: To assess the effectiveness and safety of the available World Health 

Organization (WHO)-prequalified oral killed cholera vaccines among children and adults.  

Search methods: We searched the Cochrane Infectious Diseases Group Specialized Register; 

CENTRAL, MEDLINE; Embase; LILACS; and two trials registers (February 2023).  

Selection criteria: We included randomized controlled trials (RCTs), including cluster-RCTs. 

There were no restrictions on the age and sex of the participants or the setting of the study. 

We considered any available WHO-prequalified oral killed cholera vaccine as an intervention. 
The control group was given a placebo, another vaccine, or no vaccine. The outcomes were 

related to vaccine effectiveness and safety. We included articles published in English only.  

Data collection and analysis: Two review authors independently applied the inclusion 

criteria and extracted data from included studies. We assessed the risk of bias using the 

Cochrane ROB 1 assessment tool. We used the generic inverse variance and a random-effects 

model meta-analysis to estimate the pooled effect of the interventions. We assessed the 

certainty of the evidence using the GRADE approach. For vaccine effectiveness (VE), we 
converted the overall risk ratio (RR) to vaccine effectiveness using the formula: VE = (1 - RR) x 

100%. 

Main results: Five RCTs, reported in 12 records, with 462,754 participants, met the inclusion 

criteria. We identified trials on whole-cell plus recombinant vaccine (WC-rBS vaccine 

(Dukoral)) from Peru and trials on bivalent whole-cell vaccine (BivWC (Shanchol)) vaccine 

from India and Bangladesh. We did not identify any trials on other BivWC vaccines 

(Euvichol/Euvichol-Plus), or Hillchol. Two doses of Dukoral with or without a booster dose 
reduces cases of cholera at two-year follow-up in a general population of children and 

adults, and at five-month follow-up in an adult male population (overall VE 76%; RR 0.24, 

95% confidence interval (CI) 0.08 to 0.65; 2 trials, 16,423 participants; high-certainty 

evidence). Two doses of Shanchol reduces cases of cholera at one-year follow-up (overall VE 
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37%; RR 0.63, 95% CI 0.47 to 0.85; 2 trials, 241,631 participants; high-certainty evidence), at 

two-year follow-up (overall VE 64%; RR 0.36, 95% CI 0.16 to 0.81; 2 trials, 168,540 

participants; moderate-certainty evidence), and at five-year follow-up (overall VE 80%; RR 

0.20, 95% CI 0.15 to 0.26; 1 trial, 54,519 participants; high-certainty evidence). A single dose 

of Shanchol reduces cases of cholera at six-month follow-up (overall VE 40%; RR 0.60, 95% CI 

0.47 to 0.77; 1 trial, 204,700 participants; high-certainty evidence), and at two-year follow-up 
(overall VE 39%; RR 0.61, 95% CI 0.53 to 0.70; 1 trial, 204,700 participants; high-certainty 

evidence). A single dose of Shanchol also reduces cases of severe dehydrating cholera at six -

month follow-up (overall VE 63%; RR 0.37, 95% CI 0.28 to 0.50; 1 trial, 204,700 participants; 

high-certainty evidence), and at two-year follow-up (overall VE 50%; RR 0.50, 95% CI 0.42 to 

0.60; 1 trial, 204,700 participants; high-certainty evidence). We found no differences in the 

reporting of adverse events due to vaccination between the vaccine and control/placebo 

groups. 
Authors' conclusions: Two doses of Dukoral reduces cases of cholera at two-year follow-up. 

Two doses of Shanchol reduces cases of cholera at five-year follow-up, and a single dose of 

Shanchol reduces cases of cholera at two-year follow-up. Overall, the vaccines were safe and 

well-tolerated. We found no trials on other BivWC vaccines (Euvichol/Euvichol-Plus). 

However, BivWC products (Shanchol, Euvichol/Euvichol-Plus) are considered to produce 

comparable vibriocidal responses. Therefore, it is reasonable to apply the results from 

Shanchol trials to the other BivWC products (Euvichol/Euvichol-Plus). 
 

 

 

Lancet Glob Health. 2024 May;12(5):e826-e837. 

 doi: 10.1016/S2214-109X(24)00059-7. 

Safety and immunogenicity of the Euvichol-S oral cholera vaccine for prevention of 

Vibrio cholerae O1 infection in Nepal: an observer-blind, active-controlled, randomised, 
non-inferiority, phase 3 trial 

Katerina Rok Song  1, Ram Hari Chapagain 2, Dipesh Tamrakar 3, Rajeev Shrestha  3, Piush 

Kanodia  4, Shipra Chaudhary 5, T Anh Wartel 6, Jae Seung Yang  7, Deok Ryun Kim 8, Jinae 

Lee 8, Eun Lyeong Park 8, Haeun Cho 8, Jiyoung Lee 8, Patchara Thaisrivichai  9, Sridhar 

Vemula 10, Bo Mi Kim 10, Birendra Gupta  10, Tarun Saluja  10, Ruchir Kumar Pansuriya  11, Ravi 

Ganapathy 12, Yeong Ok Baik 13, Young Jin Lee 13, Suhi Jeon 14, Youngran Park 15, Howard L 

Her 13, Youngshin Park 14, Julia A Lynch 10 
Abstract 

Background: In October, 2017, WHO launched a strategy to eliminate cholera by 2030. A 

primary challenge in meeting this goal is the limited global supply capacity of oral cholera 

vaccine and the worsening of cholera outbreaks since 2021. To help address the current 

shortage of oral cholera vaccine, a WHO prequalified oral cholera vaccine, Euvichol-Plus was 

reformulated by reducing the number of components and inactivation methods. We aimed 

to evaluate the immunogenicity and safety of Euvichol-S (EuBiologics, Seoul, South Korea) 
compared with an active control vaccine, Shanchol (Sanofi Healthcare India, Telangana, 

India) in participants of various ages in Nepal. 

Methods: We did an observer-blind, active-controlled, randomised, non-inferiority, phase 3 

trial at four hospitals in Nepal. Eligible participants were healthy individuals aged 1-40 years 

without a history of cholera vaccination. Individuals with a history of hypersensitivity 

reactions to other preventive vaccines, severe chronic disease, previous cholera vaccination, 
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receipt of blood or blood-derived products in the past 3 months or other vaccine within 4 

weeks before enrolment, and pregnant or lactating women were excluded. Participants were 

randomly assigned (1:1:1:1) by block randomisation (block sizes of two, four, six, or eight) to 

one of four groups (groups A-D); groups C and D were stratified by age (1-5, 6-17, and 18-40 

years). Participants in groups A-C were assigned to receive two 1·5 mL doses of Euvichol-S 

(three different lots) and participants in group D were assigned to receive the active control 
vaccine, Shanchol. All participants and site staff (with the exception of those who prepared 

and administered the study vaccines) were masked to group assignment. The primary 

immunogenicity endpoint was non-inferiority of immunogenicity of Euvichol-S (group C) 

versus Shanchol (group D) at 2 weeks after the second vaccine dose, measured by the 

seroconversion rate, defined as the proportion of participants who had achieved 

seroconversion (defined as ≥four-fold increase in V cholerae O1 Inaba and Ogawa titres 

compared with baseline). The primary immunogenicity endpoint was assessed in the per-
protocol analysis set, which included all participants who received all their planned vaccine 

administrations, had no important protocol deviations, and who provided blood samples for 

all immunogenicity assessments. The primary safety endpoint was the number of solicited 

adverse events, unsolicited adverse events, and serious adverse events after each vaccine 

dose in all ages and each age stratum, assessed in all participants who received at least one 

dose of the Euvichol-S or Shanchol. Non-inferiority of Euvichol-S compared with Shanchol 

was shown if the lower limit of the 95% CI for the difference between the seroconversion 
rates in Euvichol-S group C versus Shanchol group D was above the predefined non-

inferiority margin of -10%. The trial was registered at ClinicalTrials.gov, NCT04760236. 

Findings: Between Oct 6, 2021, and Jan 19, 2022, 2529 healthy participants (1261 [49·9%] 

males; 1268 [50·1%] females), were randomly assigned to group A (n=330; Euvichol-S lot 

number ES-2002), group B (n=331; Euvichol-S ES-2003), group C (n=934; Euvichol-S ES-2004]), 

or group D (n=934; Shanchol). Non-inferiority of Euvichol-S versus Shanchol in 

seroconversion rate for both serotypes at 2 weeks after the second dose was confirmed in all 
ages (difference in seroconversion rate for V cholerae O1 Inaba -0·00 [95% CI -1·86 to 1·86]; 

for V cholerae O1 Ogawa -1·62 [-4·80 to 1·56]). Treatment-emergent adverse events were 

reported in 244 (9·7%) of 2529 participants in the safety analysis set, with a total of 403 

events; 247 events were reported among 151 (9·5%) of 1595 Euvichol-S recipients and 156 

events among 93 (10·0%) of 934 Shanchol recipients. Pyrexia was the most common adverse 

event in both groups (57 events among 56 [3·5%] of 1595 Euvichol-S recipients and 37 events 

among 35 [3·7%] of 934 Shanchol recipients). No serious adverse events were deemed to be 
vaccine-related. 

Interpretation: A two-dose regimen of Euvichol-S vaccine was non-inferior to the active 

control vaccine, Shanchol, in terms of seroconversion rates 2 weeks after the second dose. 

The simplified formulation and production requirements of the Euvichol-S vaccine have the 

potential to increase the supply of oral cholera vaccine and reduce the gap between the 

current oral cholera vaccine supply and demand. 
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Immunogenicity and reactogenicity of fractional, heterologous primary COVID -19 

vaccination schedules with BNT162b2 boosters in 5-11-year-old Thai children: A 

multicenter, prospective, double-blind, randomized control trial 

Orasri Wittawatmongkol 1, Pornumpa Bunjoungmanee 2, Pope Kosalaraksa  3, Kamolwish 
Laoprasopwattana  4, Sophida Boonsathorn 5, Napaporn Chantasrisawad 6, Tavitiya 

Sudjaritruk 7, Suvimol Niyomnaitham 8, Sansnee Senawong  9, Kanjana 

Srisutthisamphan 10, Zheng Quan Toh 11, Supattra Rungmaitree 1, Sira 

Nanthapisal 12, Supranee Phanthanawiboon 13, Puttichart Khantee 4, Chonnamet 

Techasaensiri 5, Nattiya Hirankarn 14, Sipang Pangprasertkul  7, Kulkanya Chokephaibulkit 15 

Abstract 

Objective: To evaluate immunogenicity and safety of heterologous COVID-19 primary 
vaccination regimens of CoronaVac with fractional and standard BNT162b2 dosages in 5-11-

year-old Thai children. 

Methods: This prospective, multicenter, double-blind, randomized control trial divided 

participants 1:1:1:1 to receive a second dose of either standard (10-μg) or half-dose (5-μg) 

BNT162b2 vaccines as follows: CoronaVac/10-μg-BNT162b2 (Group 1), CoronaVac/5-μg-

BNT162b2 (Group 2), 10-μg-BNT162b2/10-μg-BNT162b2 (Group 3), or 10-μg-BNT162b2/5-μg-

BNT162b2 (Group 4). A subset of participants from each arm received 10-μg-BNT162b2 
booster (third) doses 16 weeks after their second vaccination. Humoral and cellular 

immunogenicity were assessed and adverse events (AEs) digitally self-reported. 

Results: Of 553 enrolled participants, 50 % were male, the median (interquartile range) age 

was 8.65 (7.00, 10.00) years, and a majority (91 %) had normal weight-for-height. All 

participants exhibited similarly robust neutralizing antibodies (NAb) against the ancestral 

Wuhan strain two weeks after the second vaccination, with titers highest in Group 1 (737.60, 

95% CI [654.80, 830.88]), followed by Groups 3 (630.42, 95% CI [555.50, 715.45]), 2 (593.98, 
95% CI [506.02, 697.23]), and 4 (451.79, 95% CI [388.62, 525.23]), as well as 56.01 % and 49.68 

% seroconversion for BA.1 and BA.5, respectively. Half-dose BNT162b2 as a second dose 

induced significantly lower NAb titers compared to their respective full-dose regimens (p = 

0.03 for Groups 1 vs 2 and p < 0.001 for Groups 3 vs 4). 77.71 % of participants developed 

SARS-CoV-2 ancestral spike protein-specific T-cell responses two weeks after the second 

vaccination. This was similar across arms. Booster doses generated NAb titers 5.69-11.51-

folds higher than the second vaccination against BA.1. AEs were similar across arms, all mild 
or moderate, and fully resolved 2-3 days thereafter. 

Conclusion: Standard and fractional heterologous regimens of CoronaVac-BNT162b2 

induced similar or higher humoral immunity than homologous BNT162b2 and represent 

alternative vaccine regimens for children. These findings are highly relevant in settings 

concurrently using both vaccines. 
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Real-World Effectiveness of BNT162b2 Against Infection and Severe Diseases in Children 

and Adolescents 
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Lu 2, Yudong Wang  1, Lu Li 2, Yishan Shen 2, Jie Xu 3, L Charles Bailey 4, Jiang Bian 3, Dimitri A 

https://pubmed.ncbi.nlm.nih.gov/37586956/
https://pubmed.ncbi.nlm.nih.gov/37586956/
https://pubmed.ncbi.nlm.nih.gov/37586956/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wittawatmongkol+O&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bunjoungmanee+P&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kosalaraksa+P&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Laoprasopwattana+K&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Laoprasopwattana+K&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Boonsathorn+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chantasrisawad+N&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sudjaritruk+T&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sudjaritruk+T&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Niyomnaitham+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Senawong+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Srisutthisamphan+K&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Srisutthisamphan+K&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Quan+Toh+Z&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Rungmaitree+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nanthapisal+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nanthapisal+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Phanthanawiboon+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-13
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Khantee+P&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Techasaensiri+C&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Techasaensiri+C&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hirankarn+N&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-14
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Pangprasertkul+S&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chokephaibulkit+K&cauthor_id=37586956
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=94#search-result-94-1-full-view-affiliation-15
https://pubmed.ncbi.nlm.nih.gov/38190711/
https://pubmed.ncbi.nlm.nih.gov/38190711/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wu+Q&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tong+J&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhang+B&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhang+D&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chen+J&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lei+Y&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lu+Y&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lu+Y&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wang+Y&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Li+L&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Shen+Y&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Xu+J&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bailey+LC&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bian+J&cauthor_id=38190711
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=228#search-result-228-8-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Christakis+DA&cauthor_id=38190711


Randomised trials in child health in developing countries 2023-24 

391 
 

Christakis 5, Megan L Fitzgerald 6, Kathryn Hirabayashi  4, Ravi Jhaveri 7, Alka 

Khaitan 8, Tianchen Lyu 3, Suchitra Rao 9, Hanieh Razzaghi  4, Hayden T Schwenk 10, Fei 

Wang 11, Margot I Gage Witvliet 12, Eric J Tchetgen Tchetgen 13, Jeffrey S Morris 13, Christopher B 

Forrest 4, Yong Chen 14 

Abstract 

Background: The efficacy of the BNT162b2 vaccine in pediatrics was assessed by 
randomized trials before the Omicron variant's emergence. The long-term durability of 

vaccine protection in this population during the Omicron period remains limited. 

Objective: To assess the effectiveness of BNT162b2 in preventing infection and severe 

diseases with various strains of the SARS-CoV-2 virus in previously uninfected children and 

adolescents. 

Design: Comparative effectiveness research accounting for underreported vaccination in 3 

study cohorts: adolescents (12 to 20 years) during the Delta phase and children (5 to 11 
years) and adolescents (12 to 20 years) during the Omicron phase. 

Setting: A national collaboration of pediatric health systems (PEDSnet). 

Participants: 77 392 adolescents (45 007 vaccinated) during the Delta phase and 111 539 

children (50 398 vaccinated) and 56 080 adolescents (21 180 vaccinated) during the Omicron 

phase. 

Intervention: First dose of the BNT162b2 vaccine versus no receipt of COVID-19 vaccine. 

Measurements: Outcomes of interest include documented infection, COVID-19 illness 
severity, admission to an intensive care unit (ICU), and cardiac complications. The 

effectiveness was reported as (1-relative risk)*100, with confounders balanced via propensity 

score stratification. 

Results: During the Delta period, the estimated effectiveness of the BNT162b2 vaccine was 

98.4% (95% CI, 98.1% to 98.7%) against documented infection among adolescents, with no 

statistically significant waning after receipt of the first dose. An analysis of cardiac 

complications did not suggest a statistically significant difference between vaccinated and 
unvaccinated groups. During the Omicron period, the effectiveness against documented 

infection among children was estimated to be 74.3% (CI, 72.2% to 76.2%). Higher levels of 

effectiveness were seen against moderate or severe COVID-19 (75.5% [CI, 69.0% to 81.0%]) 

and ICU admission with COVID-19 (84.9% [CI, 64.8% to 93.5%]). Among adolescents, the 

effectiveness against documented Omicron infection was 85.5% (CI, 83.8% to 87.1%), with 

84.8% (CI, 77.3% to 89.9%) against moderate or severe COVID-19, and 91.5% (CI, 69.5% to 

97.6%) against ICU admission with COVID-19. The effectiveness of the BNT162b2 vaccine 
against the Omicron variant declined 4 months after the first dose and then stabilized. The 

analysis showed a lower risk for cardiac complications in the vaccinated group during the 

Omicron variant period. 
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Effectiveness of the BNT162b2 vaccine in preventing morbidity and mortality 

associated with COVID-19 in children aged 5 to 11 years: A systematic review and meta-
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Lancaster 9, Tamara Kredo 6 10 11 

Abstract 

A rapid systematic review, based on Cochrane rapid review methodology was conducted to 

assess the effectiveness of two 10μg doses of BNT162b2 vaccine in preventing morbidity and 
mortality associated with COVID-19 in children aged 5 to 11 years. We searched the Cochrane 

Library COVID-19 study register, the COVID-NMA living review database and the McMaster 

University Living Evidence Synthesis for pre-appraised trials and observational studies up to 

7 December 2022. Records were screened independently in duplicate. Where appraisal was 

not available, these were done in duplicate. Meta-analysis was conducted using RevMan 5.3 

presenting risk ratios/odds ratios/inverse vaccine efficacy with 95% confidence intervals (CI). 

GRADE for assessing the overall certainty of the evidence was done in Gradepro. We screened 
403 records and assessed 52 full-text articles for eligibility. One randomised controlled trial 

(RCT) and 24 observational studies were included. The RCT reported that BNT162b2 was 

likely safe and 91% efficacious, RR 0.09 (95% CI 0.03 to 0.32) against incident COVID-19 

infection (moderate certainty evidence). In absolute terms, this is 19 fewer cases per 1,000 

vaccines delivered (ranging from 15 to 21 fewer cases). Observational studies reported 

vaccine effectiveness (VE) against incident COVID-19 infection of 65% (OR 0.35, 95% CI 0.26 to 

0.47) and 76% against hospitalisation (OR 0.24, 95% CI 0.13 to 0.42) (moderate certainty 
evidence). The absolute effect is 167 fewer cases per 1,000 vaccines given (ranging from 130 

fewer to 196 fewer cases) and 4 fewer hospitalisations per 10,000 children (from 3 fewer to 5 

fewer hospitalisations). Adverse events following vaccination with BNT162b2 were mild or 

moderate and transient. The evidence demonstrated a reduction in incident COVID-19 cases 

and small absolute reduction in hospitalisation if a two-dose BNT162b2 vaccine regimen is 

offered to children aged 5 to 11 years, compared to placebo. PROSPERO registration: 

CRD42021286710. 
 

 

Int Immunopharmacol. 2024 Jan 25:127:111436. 

 doi: 10.1016/j.intimp.2023.111436. Epub 2023 Dec 25. 

Comparative immunogenicity and safety of SpikoGen®, a recombinant SARS-CoV-2 

spike protein vaccine in children and young adults: An immuno-bridging clinical trial 

Payam Tabarsi 1, Setareh Mamishi 2, Nassim Anjidani 3, Ramin Shahpari 3, Hamidreza 
Kafi 3, Newsha Fallah 3, Babak Yazdani 3, Ali Ebrahimi 3, Khashayar Roshanzamir 4, Hamidreza 

Ebrahimi 4, Soudabeh Oveisi 4, Adele Soltani 4, Nikolai Petrovsky 5, Saghar Barati  6 

Abstract 

Background: SpikoGen® is a recombinant subunit spike protein ectodomain vaccine 

manufactured in insect cells and formulated with the novel polysaccharide-based Advax-

CpG55.2 adjuvant. This study aimed to compare the immunogenicity and safety of 

SpikoGen® vaccine in children, adolescents and young adults. 
Methods: This was a non-randomized, three-arm, open-label, parallel-group, immuno-

bridging, non-inferiority trial to compare the immunogenicity and safety of a primary course 

of two intramuscular doses of SpikoGen® vaccine in children aged 5 to < 12 years, 

adolescents aged 12 to < 18 years and young adults aged 18 to 40 years. Children 5-12 years 

received a half dose of 12.5 μg spike protein, whereas the other groups received the full 

vaccine dose. Vaccine immunogenicity was evaluated via assessment of serum anti-spike 
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and neutralizing antibodies 14 days after the second dose. Solicited adverse events were 

recorded for 7 days after each vaccination. Safety assessments including serious adverse 

events were continued through six months after the second dose in children and 

adolescents. 

Results: Two weeks after the second dose, seroconversion rates for neutralizing antibody 

levels were not significantly different for children (59.50 %), adolescents (52.06 %) and adults 
(56.01 %). The 95 % confidence interval of the difference in seroconversion rates between 

children and adults was within the prespecified non-inferiority margin of 10 % (-12 % to 5 %). 

SpikoGen® vaccine was well tolerated in all age groups with the most common solicited 

adverse events being injection site pain and fatigue which were generally transient and mild.  

Conclusion: SpikoGen® vaccine was shown to be safe, well tolerated and immunogenic in 

children as young as 5 years of age, with non-inferior responses to those seen in adults. The 

Iranian FDA authorisation of SpikoGen® vaccine is now extended down to 5 years of age.  
 

 

Dengue vaccine 
 

Lancet Infect Dis. 2023 Sep 27:S1473-3099(23)00520-0. 

 doi: 10.1016/S1473-3099(23)00520-0. Online ahead of print. 

Safety and durable immunogenicity of the TV005 tetravalent dengue vaccine, across 
serotypes and age groups, in dengue-endemic Bangladesh: a randomised, controlled 

trial 

Mary-Claire R Walsh 1, Mohammed Shafiul Alam 2, Kristen K Pierce 1, Marya Carmolli 3, Masud 

Alam 2, Dorothy M Dickson 3, Dan M Bak 3, Sajia Afreen 2, Forida Nazib 3, Kibria Golam 2, Firdausi 

Qadri 2, Sean A Diehl 3, Anna P Durbin 4, Stephen S Whitehead 5, Rashidul Haque 2, Beth D 

Kirkpatrick 6 

Abstract 
Background: Morbidity and mortality from dengue virus (DENV) is rapidly growing in the 

large populations of south Asia. Few formal evaluations of candidate dengue vaccine 

candidates have been undertaken in India, Pakistan, or Bangladesh. Tetravalent vaccines 

must be tested for safety and immunogenicity in all age groups and in those previously 

exposed and naive to DENV infections. TV005 is a live, attenuated tetravalent dengue 

vaccine. We evaluated the safety and immunogenicity of a single dose of TV005 across age 

groups in dengue-endemic Bangladesh. 
Methods: We performed a randomised, placebo-controlled age de-escalating clinical trial of 

TV005 at a single clinical site in dengue-endemic Dhaka, Bangladesh, following a technology 

transfer from the USA. Healthy (as determined by history, clinical examination, and safety 

laboratory test results) volunteers aged 1-50 years were randomly assigned 3:1 (stratified by 

four age groups) to receive a single dose of TV005 vaccine or placebo. Participants were 

followed up for 3 years. The study was double blind and was unmasked at day 180; outcome 

assessors, clinic staff, and volunteers remained blind throughout. Primary outcomes were 
safety, evaluated per-protocol as proportion of volunteers with solicited related adverse 

events of any severity through 28 days post dosing, and post-vaccination seropositivity by 

day 180 using serotype-specific neutralising antibodies (PRNT50 ≥10). Secondary outcomes 
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included viremia, impact of past dengue exposure, and durability of antibody responses. This 

study is registered with Clinicaltrials.gov, NCT02678455, and is complete. 

Findings: Between March 13, 2016, and Feb 14, 2017, 192 volunteers were enrolled into four 

age groups (adults [18-50 years; 20 male and 28 female], adolescents [11-17 years; 27 male 

and 21 female], children [5-10 years; 15 male and 33 female], and young children [1-4 years; 

29 male and 19 female]) with 48 participant per group. All participants were Bangladeshi. 
Vaccination was well tolerated and most adverse events were mild. Rash was the most 

common vaccine-associated solicited adverse event, in 37 (26%) of 144 vaccine recipients 

versus six (12%) of 48 placebo recipients; followed by fever in seven (5% of 144) and 

arthralgias in seven (6% of 108), which were only observed in vaccine recipients. Post-

vaccine, volunteers of all ages (n=142) were seropositive to most serotypes with 118 (83%) 

seropositive to DENV 1, 141 (99%) to DENV 2, 137 (96%) to DENV 3, and 124 (87%) to DENV 4, 

overall by day 180. Post-vaccination, viraemia was not consistently found and antibody titres 
were higher (10-15-fold for DENV 1-3 and 1·6-fold for DENV 4) in individuals with past dengue 

exposure compared with the dengue-naive participants (DENV 1 mean 480 [SD 4·0] vs 32 

[2·4], DENV 2 1042 [3·2] vs 105 [3·1], DENV 3 1406 [2·8] vs 129 [4·7], and DENV 4 105 [3·3] vs 65 

[3·1], respectively). Antibody titres to all serotypes remained stable in most adults (63-86%) 

after 3 years of follow-up. However, as expected for individuals without past exposure to 

dengue, titres for DENV 1, 3, and 4 waned by 3 years in the youngest (1-4 year old) cohort 

(69% seropositive for DENV 2 and 22-28% seropositive for DENV 1, 3, and 4). 
Interpretation: With 3 years of follow-up, the single-dose tetravalent dengue vaccine, 

TV005, was well tolerated and immunogenic for all four serotypes in young children to 

adults, including individuals with no previous dengue exposure. 

 

 

 

N Engl J Med. 2024 Feb 1;390(5):397-408. 
 doi: 10.1056/NEJMoa2301790. 

Live, Attenuated, Tetravalent Butantan-Dengue Vaccine in Children and Adults 

Esper G Kallás 1, Monica A T Cintra  1, José A Moreira  1, Elizabeth G Patiño 1, Patricia Emilia 

Braga  1, Juliana C V Tenório 1, Vanessa Infante 1, Ricardo Palacios 1, Marcus Vínicius Guimarães 

de Lacerda  1, Dhelio Batista Pereira  1, Allex Jardim da Fonseca  1, Ricardo Queiroz Gurgel 1, Ivo 

Castelo-Branco Coelho 1, Cor Jesus Fernandes Fontes 1, Ernesto T A Marques 1, Gustavo Adolfo 

Sierra Romero 1, Mauro Martins Teixeira  1, André M Siqueira  1, Aldina Maria Prado 
Barral 1, Viviane Sampaio Boaventura  1, Fabiano Ramos 1, Erivaldo Elias Júnior 1, José Cassio 

de Moraes 1, Dimas T Covas 1, Jorge Kalil 1, Alexander Roberto Precioso 1, Stephen S 

Whitehead 1, Alejandra Esteves-Jaramillo 1, Tulin Shekar 1, Jung-Jin Lee 1, Julieta 

Macey 1, Sabrina Gozlan Kelner 1, Beth-Ann G Coller 1, Fernanda Castro Boulos 1, Mauricio L 

Nogueira  1 

Abstract 

Background: Butantan-Dengue Vaccine (Butantan-DV) is an investigational, single-dose, 
live, attenuated, tetravalent vaccine against dengue disease, but data on its overall efficacy 

are needed. 

Methods: In an ongoing phase 3, double-blind trial in Brazil, we randomly assigned 

participants to receive Butantan-DV or placebo, with stratification according to age (2 to 6 

years, 7 to 17 years, and 18 to 59 years); 5 years of follow-up is planned. The objectives of the 

trial were to evaluate overall vaccine efficacy against symptomatic, virologically confirmed 
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dengue of any serotype occurring more than 28 days after vaccination (the primary efficacy 

end point), regardless of serostatus at baseline, and to describe safety up to day 21 (the 

primary safety end point). Here, vaccine efficacy was assessed on the basis of 2 years of 

follow-up for each participant, and safety as solicited vaccine-related adverse events 

reported up to day 21 after injection. Key secondary objectives were to assess vaccine 

efficacy among participants according to dengue serostatus at baseline and according to the 
dengue viral serotype; efficacy according to age was also assessed. 

Results: Over a 3-year enrollment period, 16,235 participants received either Butantan-DV 

(10,259 participants) or placebo (5976 participants). The overall 2-year vaccine efficacy was 

79.6% (95% confidence interval [CI], 70.0 to 86.3) - 73.6% (95% CI, 57.6 to 83.7) among 

participants with no evidence of previous dengue exposure and 89.2% (95% CI, 77.6 to 95.6) 

among those with a history of exposure. Vaccine efficacy was 80.1% (95% CI, 66.0 to 88.4) 

among participants 2 to 6 years of age, 77.8% (95% CI, 55.6 to 89.6) among those 7 to 17 
years of age, and 90.0% (95% CI, 68.2 to 97.5) among those 18 to 59 years of age. Efficacy 

against DENV-1 was 89.5% (95% CI, 78.7 to 95.0) and against DENV-2 was 69.6% (95% CI, 50.8 

to 81.5). DENV-3 and DENV-4 were not detected during the follow-up period. Solicited 

systemic vaccine- or placebo-related adverse events within 21 days after injection were more 

common with Butantan-DV than with placebo (58.3% of participants, vs. 45.6%). 

Conclusions: A single dose of Butantan-DV prevented symptomatic DENV-1 and DENV-2, 

regardless of dengue serostatus at baseline, through 2 years of follow-up. 
 

 

Ebola vaccine 
 

Lancet Glob Health. 2023 Nov;11(11):e1743-e1752. 

 doi: 10.1016/S2214-109X(23)00410-2. 

Safety and immunogenicity of the two-dose heterologous Ad26.ZEBOV and MVA-BN-Filo 
Ebola vaccine regimen in infants: a phase 2, randomised, double-blind, active-

controlled trial in Guinea and Sierra Leone 

Edward Man-Lik Choi 1, Boris Lacarra  2, Muhammed O Afolabi 3, Boni Maxime Ale 4, Frank 

Baiden 3, Christine Bétard 4, Julie Foster 5, Benjamin Hamzé 6, Christine Schwimmer 7, Daniela 

Manno 5, Eric D'Ortenzio 8, David Ishola  3, Cheick Mohamed Keita  9, Babajide 

Keshinro 10, Yusupha Njie 3, Wim van Dijck 11, Auguste Gaddah 11, Dickson Anumendem 11, Brett 

Lowe 5, Renaud Vatrinet 2, Bolarinde Joseph Lawal 3, Godfrey T Otieno 3, Mohamed 
Samai 12, Gibrilla Fadlu Deen 12, Ibrahim Bob Swaray 12, Abu Bakarr Kamara  12, Michael Morlai 

Kamara  5, Mame Aminata Diagne 13, Dickens Kowuor 5, Chelsea McLean 10, Bailah 

Leigh 12, Abdoul Habib Beavogui  9, Maarten Leyssen 10, Kerstin Luhn 10, Cynthia 

Robinson 10, Macaya Douoguih 10, Brian Greenwood 14, Rodolphe Thiébaut 7, Deborah Watson-

Jones 15; EBOVAC-3/EBL2005 Study Team 

Abstract 

Background: This study assessed the safety and immunogenicity of the Ad26.ZEBOV and 
MVA-BN-Filo Ebola virus (EBOV) vaccine regimen in infants aged 4-11 months in Guinea and 

Sierra Leone. 

Methods: In this phase 2, randomised, double-blind, active-controlled trial, we randomly 

assigned healthy infants (1:1 in a sentinel cohort, 5:2 for the remaining infants via an 
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interactive web response system) to receive Ad26.ZEBOV followed by MVA-BN-Filo (Ebola 

vaccine group) or two doses of meningococcal quadrivalent conjugate vaccine (control 

group) administered 56 days apart. Infants were recruited at two sites in west Africa: 

Conakry, Guinea, and Kambia, Sierra Leone. All infants received the meningococcal vaccine 8 

months after being randomly assigned. The primary objective was safety. The secondary 

objective was immunogenicity, measured as EBOV glycoprotein-binding antibody 
concentration 21 days post-dose 2, using the Filovirus Animal Non-Clinical Group ELISA. This 

study is registered with ClinicalTrials.gov (NCT03929757) and the Pan African Clinical Trials 

Registry (PACTR201905827924069). 

Findings: From Aug 20 to Nov 29, 2019, 142 infants were screened and 108 were randomly 

assigned (Ebola vaccine n=75; control n=33). The most common solicited local adverse event 

was injection-site pain (Ebola vaccine 15 [20%] of 75; control four [12%] of 33). The most 

common solicited systemic adverse events with the Ebola vaccine were irritability (26 [35%] 
of 75), decreased appetite (18 [24%] of 75), pyrexia (16 [21%] of 75), and decreased activity 

(15 [20%] of 75). In the control group, ten (30%) of 33 had irritability, seven (21%) of 33 had 

decreased appetite, three (9%) of 33 had pyrexia, and five (15%) of 33 had decreased activity. 

The frequency of unsolicited adverse events was 83% (62 of 75 infants) in the Ebola vaccine 

group and 85% (28 of 33 infants) in the control group. No serious adverse events were 

vaccine-related. In the Ebola vaccine group, EBOV glycoprotein-binding antibody geometric 

mean concentrations (GMCs) at 21 days post-dose 2 were 27 700 ELISA units (EU)/mL (95% CI 
20 477-37 470) in infants aged 4-8 months and 20 481 EU/mL (15 325-27 372) in infants aged 

9-11 months. The responder rate was 100% (74 of 74 responded). In the control group, GMCs 

for both age groups were less than the lower limit of quantification and the responder rate 

was 3% (one of 33 responded). 

Interpretation: Ad26.ZEBOV and MVA-BN-Filo was well tolerated and induced strong 

humoral responses in infants younger than 1 year. There were no safety concerns related to 

vaccination. 
 

Enterovirus 71 vaccine 
 

 

Haemophilus influenzae type b vaccine 
 

Hum Vaccin Immunother. 2024 Dec 31;20(1):2342630. 
 doi: 10.1080/21645515.2024.2342630. Epub 2024 Apr 30. 

Disparate kinetics in immune response of two different Haemophilus influenzae type b 

conjugate vaccines: Immunogenicity and safety observations from a randomized 

controlled phase IV study in healthy infants and toddlers using a 2+1 schedule  

Federico Martinón-Torres 1 2 3, Ignacio Salamanca de la Cueva  4, Michael Horn 5, Soeren 

Westerholt 6, Samantha Bosis 7, Nadia Meyer 8, Brigitte Cheuvart 8, Navpreet Virk 9, Rupert W 

Jakes 10, Maurine Duchenne 8, Peter Van den Steen 8 
Abstract 

Since the introduction of Haemophilus Influenzae type b (Hib) conjugate vaccines, invasive 

Hib disease has strongly declined worldwide, yet continued control of Hib disease remains 
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important. In Europe, currently three different hexavalent combination vaccines containing 

Hib conjugates are marketed. In this phase IV, single-blind, randomized, controlled, multi-

country study (NCT04535037), we aimed to compare, in a 2 + 1 vaccination schedule, the 

immunogenicity and safety and show non-inferiority, as well as superiority, of DTPa-HBV-

IPV/Hib (Ih group) versus DTaP5-HB-IPV-Hib (Va group) in terms of anti-polyribosylribitol 

phosphate (PRP) antibody geometric mean concentrations (GMCs) and proportion of 
participants reaching anti-PRP antibody concentrations greater than or equal to a threshold 

of 5 µg/mL. One month after the booster vaccination, the anti-PRP antibody GMC ratio (Ih 

group/Va group) was 0.917 (95% CI: 0.710-1.185), meeting the non-inferiority criteria. The 

difference in percentage of participants (Ih group - Va group) reaching GMCs ≥5 µg/mL was -

6.3% (95% CI: -14.1% to 1.5%), not reaching the predefined non-inferiority threshold. 

Interestingly, a slightly higher post-booster antibody avidity was observed in the Ih group 

versus the Va group. Both vaccines were well tolerated, and no safety concerns were raised. 
This study illustrates the different kinetics of the anti-PRP antibody response post-primary 

and post-booster using the two vaccines containing different Hib conjugates and indicates a 

potential differential impact of concomitant vaccinations on the anti-PRP responses. The 

clinical implications of these differences should be further studied. 

 

Hepatitis A vaccine 
 
Hum Vaccin Immunother. 2023 Aug 1;19(2):2227549. 

 doi: 10.1080/21645515.2023.2227549. Epub 2023 Jun 26. 

Immunogenicity persistence of hepatitis A vaccines Healive® and Havrix® among 

children:15 years follow-up and long-term prediction 

Xiaoli Wang  1, Wenguo Xu 2, Yuansheng Hu 3, Hui Yao 1, Li Xu 4, Minhua Ma  5, Ying Zhang  6, Yalong 

Wang 7 

Abstract 
Healive® was the only Chinese WHO-prequalified inactivated vaccine for the hepatitis A virus, 

which has been widely used in national immunization programs in China. Long-term follow-

up studies are needed to estimate the persistence of vaccine-induced antibody levels and 

the necessity for booster vaccines. During the trial, geometric mean concentrations (GMCs) 

and seroconversion rates (SRs) of anti-HAV antibodies were compared based on two 

different inactivated hepatitis A vaccines, Healive® and Havrix®. Four hundred children were 

randomly assigned to receive two doses of Healive® or Havrix® at 0 and 6 months. The 
current study assessed antibody persistence for both vaccines 15 years post-immunization. A 

mixed linear model was used to predict long-term antibody persistence. The GMCs were 

significantly higher for Healive® compared to Havrix® at 1, 6, 7, 66, 138 months (P < .001) and 

186 months (P = .004 < .05) post-vaccination. Healive® and Havrix® reached a GMC of 164.8 

mIU/ml and 105.7 mIU/ml post-15 years of vaccination, respectively. The seroconversion 

rates of both vaccines showed no statistically significant differences (97.9% for Healive® and 

94.7% for Havrix®, P = .20). The prediction showed that Healive® would provide protection for 
a minimum of 30 years following immunization, with a lower limit of the 95% confidence 

intervals for GMCs greater than 20mIU/mL. Compared to Havrix®, the vaccine Healive® 

showed a stronger protective effect and better persistence among children at 15 years post-
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full immunization. Prediction indicated at least 30 years of antibody persistence for Healive® 

and at least 25 years for Havrix®. 

 

 

Vaccine. 2023 Oct 6;41(42):6215-6220. 

 doi: 10.1016/j.vaccine.2023.08.084. Epub 2023 Sep 1. 
Immunogenicity and safety of HavisureTM vaccine developed by Human Biologicals 

Institute in healthy subjects of 12 months to 49 years of age: A phase II/III, randomized, 

single blind, non-inferiority study 

Sai Krishna Susarla  1, Madhu Gupta  2, Kheya Ghosh Uttam 3, Sonali Palkar 4, Ashish 

Ramachandra Dhongade 5, K Siva Ram Prasad 6, Vasudev Rajapantula  7, M D Ravi 8, N 

Pradeep 9, M Satish 10, B C Rajashakar 10, G Sandhya  10, L Rajendra  10, Devi Prasad 

Sahoo 10, Anand Kumar Kanakasapapathy 10 
Abstract 

Background: Hepatitis A is an inflammation of the liver caused by the hepatitis A virus (HAV). 

It is transmitted mainly because of poor personal hygiene via the faecal/oral route through 

ingestion of contaminated food or water or through the direct contact with an infectious 

person. Though most of the infected individuals recover from the infection, a few may 

develop fatal fulminant hepatitis. In this randomized, multicenter study, immunogenicity 

and safety of Havisure™ vaccine of Human Biologicals Institute was compared with Havrix® 
vaccine. 

Methods: The study was carried out in 528 eligible healthy subjects, in two age groups across 

eight centres in India. Group A included subjects of 19-49 years and Group B subjects of 12 

months to below 19 years of age. All subjects received two doses of either Havisure™ vaccine 

or Havrix® vaccine as per randomization at six months interval. Blood samples for antibody 

titre estimation were collected before vaccination and 4-6 weeks after 2nd dose of 

vaccination. Immunogenicity was assessed by estimating seroconversion rate, 
seroprotection rate, and geometric mean titres of antibodies. Safety was evaluated by 

collection and analysis of data on solicited and unsolicited adverse events.  

Results: Of 528 enrolled subjects, 493 subjects completed the study. There was 100% 

seroconversion and seroprotection in both the vaccine arms. There was no statistical 

difference in the geometric mean titres between the two vaccine arms. Pain and swelling at 

the site of injection were the most common local adverse events whereas fever and 

headache were the most common systemic adverse events observed in both vaccine arms. 
No serious adverse event was reported in the study. 

Conclusion: The study results indicate that the Havisure™ vaccine is immunogenic and safe 

when administered to healthy subjects of 12 months to 49 years of age, and is non-inferior to 

Havrix® Vaccine. 

Hepatitis B vaccine 
 

HIV vaccine 

Hookworm vaccine 
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 Lancet Infect Dis. 2024 Jul;24(7):760-774. 

 doi: 10.1016/S1473-3099(24)00104-X. Epub 2024 Mar 18. 

Safety and immunogenicity of the co-administered Na-APR-1 and Na-GST-1 hookworm 

vaccines in school-aged children in Gabon: a randomised, controlled, observer-blind, 

phase 1, dose-escalation trial 

Jeannot F Zinsou 1, David J Diemert 2, Jean Claude Dejon-Agobé 3, Bayodé R Adégbité 4, Yabo 
Josiane Honkpehedji  5, Kafui G Vodonou 3, Rodrigue Bikangui  3, Jean Ronald 

Edoa 3, Marguerite Massinga Loembe 3, Guangzhao Li 6, Maria Yazdanbakhsh 7, Maria Elena 

Bottazzi 8, Remko van Leeuwen 9, Peter G Kremsner 10, Peter J Hotez 8, Jeffrey M 

Bethony 6, Martin P Grobusch 11, Ayola A Adegnika  12 

Abstract 

Background: A human hookworm vaccine is being developed to protect children against 

iron deficiency and anaemia associated with chronic infection with hookworms. Necator 
americanus aspartic protease-1 (Na-APR-1) and N americanus glutathione S-transferase-1 

(Na-GST-1) are components of the blood digestion pathway critical to hookworm survival in 

the host. Recombinant Na-GST-1 and catalytically inactive Na-APR-1 (Na-APR-1[M74]) 

adsorbed to Alhydrogel were safe and immunogenic when delivered separately or co-

administered to adults in phase 1 trials in non-endemic and endemic areas. We aimed to 

investigate the safety and immunogenicity of these antigens in healthy children in a 

hookworm-endemic area. 
Methods: This was a randomised, controlled, observer-blind, phase 1, dose-escalation trial, 

conducted in a clinical research centre, in 60 children aged six to ten years in Lambaréné, a 

hookworm-endemic region of Gabon. Healthy children (determined by clinical examination 

and safety laboratory testing) were randomised 4:1 to receive co-administered Na-GST-1 on 

Alhydrogel plus Na-APR-1(M74) on Alhydrogel and glucopyranosyl lipid A in aqueous 

formulation (GLA-AF), or co-administered ENGERIX-B hepatitis B vaccine (HBV) and saline 

placebo, injected into the deltoid of each arm. Allocation to vaccine groups was observer-
masked. In each vaccine group, children were randomised 1:1 to receive intramuscular 

injections into each deltoid on two vaccine schedules, one at months 0, 2, and 4 or at months 

0, 2, and 6. 10 μg, 30 μg, and 100 μg of each antigen were administered in the first, second, 

and third cohorts, respectively. The intention-to-treat population was used for safety 

analyses; while for immunogenicity analyses, the per-protocol population was used (children 

who received all scheduled vaccinations). The primary outcome was to evaluate the 

vaccines' safety and reactogenicity in healthy children aged between six and ten years. The 
secondary outcome was to measure antigen-specific serum IgG antibody levels at pre-

vaccination and post-vaccination timepoints by qualified ELISAs. The trial is registered with 

ClinicalTrials.gov, NCT02839161, and is completed. 

Findings: Between Jan 23 and Oct 3, 2017, 137 children were screened, of whom 76 were 

eligible for this trial. 60 children were recruited, and allocated to either 10 μg of the co-

administered antigens (n=8 for each injection schedule), 30 μg (n=8 for each schedule), 100 

μg (n=8 for each schedule), or HBV and placebo (n=6 for each schedule) in three sequential 
cohorts. Co-administration of the vaccines was well tolerated; the most frequent solicited 

adverse events were mild-to-moderate injection-site pain, observed in up to 12 (75%) of 16 

participants per vaccine group, and mild headache (12 [25%] of 48) and fever (11 [23%] of 

48). No vaccine-related serious adverse events were observed. Significant anti-Na-APR-

1(M74) and anti-Na-GST-1 IgG levels were induced in a dose-dependent manner, with peaks 

seen 14 days after the third vaccinations, regardless of dose (for Na-APR-1[M74], geometric 
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mean levels [GML]=2295·97 arbitrary units [AU] and 726·89 AU, while for Na-GST-1, 

GMLs=331·2 AU and 21·4 AU for the month 0, 2, and 6 and month 0, 2, and 4 schedules, 

respectively). The month 0, 2, and 6 schedule induced significantly higher IgG responses to 

both antigens (p=0·01 and p=0·04 for Na-APR-1[M74] and Na-GST-1, respectively). 

Interpretation: Co-administration of recombinant Na-APR-1(M74) and Na-GST-1 to school-

aged Gabonese children was well tolerated and induced significant IgG responses. These 
results justify further evaluation of this antigen combination in proof-of-concept controlled-

infection and efficacy studies in hookworm-endemic areas. 

 

HPV vaccine 
 

Lancet Glob Health. 2024 Mar;12(3):e491-e499. 

 doi: 10.1016/S2214-109X(23)00586-7. 

Comparing one dose of HPV vaccine in girls aged 9-14 years in Tanzania (DoRIS) with 
one dose in young women aged 15-20 years in Kenya (KEN SHE): an immunobridging 

analysis of randomised controlled trials 

Kathy Baisley 1, Troy J Kemp 2, Nelly R Mugo 3, Hilary Whitworth 4, Maricianah A Onono 5, Betty 

Njoroge 6, Jackton Indangasi  4, Elizabeth A Bukusi  7, Priya R Prabhu 8, Paul Mutani 9, Denise A 

Galloway 8, David Mwanzalime 9, Saidi Kapiga  10, Charles J Lacey 11, Richard J Hayes 12, John 

Changalucha  9, Ligia A Pinto 2, Ruanne V Barnabas 13, Deborah Watson-Jones 4 
Abstract 

Background: The first randomised controlled trial of single-dose human papillomavirus 

(HPV) vaccine efficacy, the Kenya single-dose HPV-vaccine efficacy (KEN SHE) trial, showed 

greater than 97% efficacy against persistent HPV16 and HPV18 infection at 36 months among 

women in Kenya. We compared antibody responses after one dose of HPV vaccine in the 

Dose Reduction Immunobridging and Safety Study (DoRIS), the first randomised trial of the 

single- dose regimen in girls aged 9-14 years, the target age range for vaccination, with those 
after one dose of the same vaccine in KEN SHE. 

Methods: In the DoRIS trial, 930 girls aged 9-14 years in Tanzania were randomly assigned to 

one, two, or three doses of the 2-valent vaccine (Cervarix) or the 9-valent vaccine (Gardasil-

9). The proportion seroconverting and geometric mean concentrations (GMCs) at month 24 

after one dose were compared with those in women aged 15-20 years who were randomly 

assigned to one dose of the same vaccines at the same timepoint in KEN SHE. Batched 

samples were tested together by virus-like particle ELISA for HPV16 and HPV18 IgG 
antibodies. Non-inferiority of GMC ratios (DoRIS trial:KEN SHE) was predefined as a lower 

bound of the 95% CI less than 0·50. 

Findings: Month 24 HPV16 and HPV18 antibody GMCs in DoRIS were similar or higher than 

those in KEN SHE. 2-valent GMC ratios were 0·90 (95% CI 0·72-1·14) for HPV16 and 1·02 (0·78-

1·33) for HPV18. 9-valent GMC ratios were 1·44 (95% CI 1·14-1·82) and 1·47 (1·13-1·90), 

respectively. Non-inferiority of antibody GMCs and seropositivity was met for HPV16 and 

HPV18 for both vaccines. 
Interpretation: HPV16 and HPV18 immune responses in young girls 24 months after a single 

dose of 2-valent or 9-valent HPV vaccine were comparable to those in young women who 

were randomly assigned to a single dose of the same vaccines and in whom efficacy had 

been shown. A single dose of HPV vaccine, when given to girls in the target age range for 
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vaccination, induces immune responses that could be effective against persistent HPV16 and 

HPV18 infection at least two years after vaccination. 

 

 

 

Sci Bull (Beijing). 2023 Oct 30;68(20):2448-2455. 
 doi: 10.1016/j.scib.2023.09.020. Epub 2023 Sep 19. 

Immunogenicity and safety of an Escherichia coli-produced human papillomavirus 

(types 6/11/16/18/31/33/45/52/58) L1 virus-like-particle vaccine: a phase 2 double-blind, 

randomized, controlled trial 

Yue-Mei Hu 1, Zhao-Feng Bi 2, Ya Zheng  2, Li Zhang  3, Feng-Zhu Zheng 4, Kai Chu 1, Ya-Fei Li 2, Qi 

Chen 2, Jia-Li Quan 2, Xiao-Wen Hu 2, Xing-Cheng Huang  2, Kong-Xin Zhu 2, Ya-Hui Wang-
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Zhang 4, Ying-Ying Su 2, Shou-Jie Huang  2, Guang Sun 6, Wei-Jin Huang  7, Yue Huang 8, Ting 

Wu 9, Jun Zhang  2, Ning-Shao Xia  2 

Abstract 

The Escherichia coli-produced human papillomavirus (HPV) 16/18 bivalent vaccine (Cecolin) 

has received prequalification by the World Health Organization based on its high efficacy and 

good safety profile. We aimed to evaluate the immunogenicity and safety of the second-

generation nonavalent HPV 6/11/16/18/31/33/45/52/58 vaccine (Cecolin 9) through the 
randomized, blinded phase 2 clinical trial. Eligible healthy women aged 18-45 years were 

randomly (1:1) allocated to receive three doses of 1.0 mL (270 µg) of Cecolin 9 or placebo 

with a 0-1-6-month schedule. The primary endpoint was the seroconversion rate and 

geometric mean titer of neutralizing antibodies (nAbs) one month after the full vaccination 

course (month 7). The secondary endpoint was the safety profile including solicited adverse 

reactions occurring within 7 d, adverse events (AEs) occurring within 30 d after each dose, 

and serious adverse events (SAEs) occurring during the 7-month follow-up period. In total, 
627 volunteers were enrolled and randomly assigned to Cecolin 9 (n = 313) or placebo (n = 

314) group in Jiangsu Province, China. Almost all participants in the per-protocol set for 

immunogenicity (PPS-I) seroconverted for nAbs against all the nine HPV types at month 7, 

while two failed to seroconvert for HPV 11 and one did not seroconvert for HPV 52. The 

incidence rates of total AEs in the Cecolin 9 and placebo groups were 80.8% and 72.9%, 

respectively, with the majority of them being mild and recovering shortly. None of the SAEs 

were considered related to vaccination. In conclusion, the E. coli-produced 9-valent HPV 
(9vHPV) vaccine candidate was well tolerated and immunogenic, which warrants further 

efficacy studies in larger populations. 
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Comparative Effects of Bivalent, Quadrivalent, and Nonavalent Human Papillomavirus 
Vaccines in The Prevention of Genotype-Specific Infection: A Systematic Review and 

Network Meta-Analysis 

Jimin Kim # 1, Young June Choe # 2, Jungeun Park 1, Jahyun Cho 3, Chelim Cheong  4, Jin-Kyoung 

Oh 5, Mihai Park 6, Eunha Shim 7, Su-Yeon Yu 1 8 
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Background: Human papillomavirus (HPV) infection is a major global disease burden and 

the main cause of cervical cancer. Certain HPV genotypes, with are the most common 

etiologic pathogens and cause a significant disease burden, are being targeted for vaccine 

development. However, few studies have focused on the comparative effectiveness of the 

bivalent HPV (2v-HPV), quadrivalent HPV (4v-HPV), and nonavalent HPV (9v-HPV) vaccines 

against HPV strain-specific infection. This study investigated the comparative effects of these 
vaccines against genotype-specific infection. 

Materials and methods: We conducted a pairwise and network meta-analysis of published 

randomized clinical trials of HPV vaccines according to sex and HPV infection status for nine 

HPV genotypes (HPV 6/11/16/18/31/33/45/52/58). 

Results: Overall, 10 randomized controlled trials (12 articles) were included in this study. In 

the network meta-analysis, no statistically significant differences were observed in the 

prevention of carcinogenic HPV strains (16/18/31/33/45/52/58) between the 2v-HPV and 4v-
HPV vaccines in female HPV infection-naïve populations. However, the 9v-HPV vaccine 

showed a significantly superior effect compared with 2v-HPV and 4v-HPV vaccines in 

preventing HPV 31/33/45/52/58 infections. Although 2v-HPV and 4v-HPV vaccines provided 

some cross-protection against HPV 31/33/45/52/58 infections, the effect was significant only 

on HPV 31 infection. For HPV 16 and 18, neither statistically significant nor small differences 

were found in the prevention of HPV infection among the 2v-HPV, 4v-HPV, and 9v-HPV 

vaccines. 
Conclusion: Our study complements previous understanding of how the effect of HPV 

vaccines differs according to the HPV genotype. This is important because HPV genotype 

prevalence varies among countries. We advocate for continued efforts in vaccinating against 

HPV, while public health agencies should consider the difference in the vaccine effect and 

HPV genotype prevalence when implementing HPV vaccination in public vaccination 

programs. 
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Immunogenicity and safety of a new quadrivalent HPV vaccine in girls and boys aged 9 -

14 years versus an established quadrivalent HPV vaccine in women aged 15-26 years in 

India: a randomised, active-controlled, multicentre, phase 2/3 trial 
Hitt Sharma  1, Sameer Parekh 2, Pramod Pujari 2, Sunil Shewale 2, Shivani Desai 2, Neerja 

Bhatla  3, Smita Joshi 4, Sharmila Pimple 5, Anand Kawade 6, Latha Balasubramani  7, Anitha 

Thomas 8, Vanita Suri 9, Sanjay Lalwani 10, Rajini Uday 11, Veena Kamath 12, Ranajit Mandal 13, A 

Rajeswar 14, Abraham Peedicayil 8, Usha Rani Poli  14, Dipanwita Banerjee 13, Rengaswamy 

Sankaranarayanan 15, Partha Basu 16, Richard Muwonge 16, Sunil Gairola  2, Vikas Dogar 2, Harish 

Rao 2, Umesh Shaligram 2 

Abstract 
Background: To meet global cervical cancer elimination efforts, a wider range of affordable 

and accessible vaccines against human papillomavirus (HPV) are needed. We aimed to 

evaluate the immunogenicity and safety of a quadrivalent HPV vaccine (targeting HPV types 

6, 11, 16, and 18), developed and manufactured by the Serum Institute of India (SIIPL). Here 

we report outcomes in the 9-14 years cohort. 
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Methods: This randomised, active-controlled, phase 2/3 trial was conducted at 12 tertiary 

care hospitals across India. Healthy participants aged 9-14 years or 15-26 years with no 

history of HPV vaccination were eligible for enrolment. Female participants were randomly 

assigned (1:1) with an interactive web response system, by use of a central computer-

generated schedule and block randomisation (block sizes of 2, 4, 6, and 8), to receive the 

SIIPL quadrivalent HPV vaccine (Cervavac; SIIPL, Pune, India) or the comparator quadrivalent 
HPV vaccine (Gardasil; Merck Sharp & Dohme, Harleem, the Netherlands). Participants, 

investigators, laboratory technicians, and sponsors were masked to treatment allocation of 

female participants. Male participants were given the SIIPL quadrivalent HPV vaccine in an 

open-label manner. Study vaccines were administered intramuscularly with a two-dose 

schedule (at day 0 and 6 months) in the cohort aged 9-14 years, and with a three-dose 

schedule (at day 0, month 2, and month 6) in the cohort aged 15-26-years. Immunogenicity 

was assessed 30 days after the last dose by use of multiplexed ELISA. The primary outcome 
was the non-inferiority of immune response in terms of the geometric mean titre (GMT) of 

antibodies against HPV types 6, 11, 16, and 18 generated by the SIIPL quadrivalent HPV 

vaccine in girls and boys (aged 9-14 years) compared with the GMT generated by the 

comparator quadrivalent HPV vaccine in women aged 15-26 years at month 7 in the modified 

per-protocol population (ie, all participants who received all doses of study vaccines per 

assigned treatment group and had both day 0 and 1-month immunogenicity measurements 

after the last dose following protocol-defined window periods with no major protocol 
deviations). Non-inferiority was established if the lower bound of the 98·75% CI of the GMT 

ratio was 0·67 or higher. The co-primary outcome of occurrence of solicited adverse events 

(within 7 days of each dose) and unsolicited adverse events (up to 30 days after the last dose) 

was assessed in all participants who were enrolled and received at least one dose of study 

vaccine. The trial is registered with the Clinical Trials Registry - India (CTRI/2018/06/014601), 

and long-term follow-up is ongoing. 

Findings: Between Sept 20, 2018, and Feb 9, 2021, 2341 individuals were screened, of whom 
2307 eligible individuals were enrolled and vaccinated: 1107 (738 girls and 369 boys) in the 

cohort aged 9-14 years and 1200 (819 women and 381 men) in the cohort aged 15-26 years. 

No race or ethnicity data were collected. 350 girls and 349 boys in the SIIPL quadrivalent HPV 

vaccine group and 338 women in the comparator vaccine group were included in the 

modified per-protocol population for the primary endpoint analysis. The median follow-up 

for the analyses was 221 days (IQR 215-231) for girls and 222 days (217-230) for boys in the 

SIIPL quadrivalent HPV vaccine group, 223 days (216-232) for girls in the comparator vaccine 
group, and 222 days (216-230) for women in the comparator vaccine group. GMT ratios were 

non-inferior in girls and boys receiving the SIIPL quadrivalent HPV vaccine compared with 

women receiving the comparator vaccine: GMT ratios for girls were 1·97 (98·75% CI 1·67-2·32) 

for HPV type 6, 1·63 (1·38-1·91) for HPV type 11, 1·90 (1·60-2·25) for HPV type 16, and 2·16 

(1·79-2·61) for HPV type 18. For boys the GMT ratios were 1·86 (1·57-2·21) for HPV type 6, 1·46 

(1·23-1·73) for HPV type 11, 1·62 (1·36-1·94) for HPV type 16, and 1·80 (1·48-2·18) for HPV type 

18. The safety population comprised all 1107 participants (369 girls and 369 boys in the SIIPL 
quadrivalent HPV vaccine group, and 369 girls in the comparator group). Solicited adverse 

events occurred in 176 (48%) of 369 girls and 124 (34%) of 369 boys in the SIIPL vaccine group 

and 179 (49%) of 369 girls in the comparator vaccine group. No grade 3-4 solicited adverse 

events occurred within 7 days of each dose. Unsolicited adverse events occurred in 143 (39%) 

girls and 147 (40%) boys in the SIIPL vaccine group, and 143 (39%) girls in the comparator 

vaccine group. The most common grade 3 unsolicited adverse event was dengue fever, in 
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one (<1%) girl in the SIIPL vaccine group and three (1%) girls in the comparator group. There 

were no grade 4 or 5 adverse events. Serious adverse events occurred in three (1%) girls and 

three (1%) boys in the SIIPL vaccine group, and five (1%) girls in the comparator vaccine 

group. No vaccine-related serious adverse events were reported. There were no treatment-

related deaths. 

Interpretation: We observed a non-inferior immune response with the SIIPL quadrivalent 
HPV vaccine in girls and boys aged 9-14 years and an acceptable safety profile compared 

with the comparator vaccine. These findings support extrapolation of efficacy from the 

comparator vaccine to the SIIPL quadrivalent HPV vaccine in the younger population. The 

availability of the SIIPL quadrivalent HPV vaccine could help meet the global demand for HPV 

vaccines, and boost coverage for both girls and boys globally.  

 

 
Nat Med. 2023 Dec 4. 

 doi: 10.1038/s41591-023-02658-0. Online ahead of print. 

Durability of single-dose HPV vaccination in young Kenyan women: randomized 

controlled trial 3-year results 

Ruanne V Barnabas 1 2 3, Elizabeth R Brown 4 5 6, Maricianah A Onono 7, Elizabeth A 

Bukusi 7 8 9, Betty Njoroge 10, Rachel L Winer 11, Denise A Galloway 12, Leeya F Pinder 8 13, Deborah 

Donnell 4 8, Imelda N Wakhungu 7, Charlene Biwott 10, Syovata Kimanthi 10, Kate B 
Heller 14 8, Diane G Kanjilal 14, Daniel Pacella  14, Susan Morrison 8, Elena A Rechkina  8, Stephen L 

Cherne 15, Torin T Schaafsma  8, R Scott McClelland 8 11 16 17, Connie Celum 8 11 16, Jared M 

Baeten 8 16, Nelly R Mugo 8 10; KEN SHE Study Team 

Abstract 

Cervical cancer burden is high where prophylactic vaccination and screening coverage are 

low. We demonstrated in a multicenter randomized, double-blind, controlled trial that 

single-dose human papillomavirus (HPV) vaccination had high vaccine efficacy (VE) against 
persistent infection at 18 months in Kenyan women. Here, we report findings of this trial 

through 3 years of follow-up. Overall, 2,275 healthy women aged 15-20 years were recruited 

and randomly assigned to receive bivalent (n = 760), nonavalent (n = 758) or control (n = 757) 

vaccine. The primary outcome was incident-persistent vaccine type-specific cervical HPV 

infection. The primary evaluation was superiority analysis in the modified intention-to-treat 

(mITT) HPV 16/18 and HPV 16/18/31/33/45/52/58 cohorts. The trial met its prespecified end 

points of vaccine type-specific persistent HPV infection. A total of 75 incident-persistent 
infections were detected in the HPV 16/18 mITT cohort: 2 in the bivalent group, 1 in the 

nonavalent group and 72 in the control group. Nonavalent VE was 98.8% (95% CI 91.3-99.8%, 

P < 0.0001) and bivalent VE was 97.5% (95% CI 90.0-99.4%, P < 0.0001). Overall, 89 persistent 

infections were detected in the HPV 16/18/31/33/45/52/58 mITT cohort: 5 in the nonavalent 

group and 84 in the control group; nonavalent VE was 95.5% (95% CI 89.0-98.2%, P < 0.0001). 

There were no vaccine-related severe adverse events. Three years after vaccination, single-

dose HPV vaccination was highly efficacious, safe and conferred durable protection 
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Safety and immunogenicity of Innovax bivalent human papillomavirus vaccine in girls 

9-14 years of age: Interim analysis from a phase 3 clinical trial 
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Abstract 

Background: World Health Organization human papillomavirus (HPV) vaccination 

recommendations include a single- or two-dose schedule in individuals 9-20 years old and 
advice for generating data on single-dose efficacy or immunobridging. The ongoing Phase 3 

trial of Innovax's bivalent (types 16 and 18) HPV vaccine (Cecolin®) assesses in low- and 

middle-income countries alternative dosing schedules and generates data following one 

dose in girls 9-14 years old. Interim data for the 6-month dosing groups are presented. 

Methods: In Bangladesh and Ghana, 1,025 girls were randomized to receive either two doses 

of Cecolin at 6-, 12-, or 24-month intervals; one dose of Gardasil® followed by one dose of 

Cecolin at month 24; or two doses of Gardasil 6 months apart (referent). Serology was 
measured by enzyme-linked immunosorbent assay (ELISA) and, in a subset, by neutralization 

assays. Primary objectives include immunological non-inferiority of the Cecolin schedules to 

referent one month after the second dose. Safety endpoints include reactogenicity and 

unsolicited adverse events for 7 and 30 days post-vaccination, respectively, as well as serious 

adverse events throughout the study. 

Results: Interim analyses included data from the two groups on a 0, 6-month schedule with 

205 participants per group. One month after Dose 2, 100% of participants were seropositive 
by ELISA and had seroconverted for both antigens. Non-inferiority of Cecolin to Gardasil was 

demonstrated. Six months following one dose, over 96% of participants were seropositive by 

ELISA for both HPV antigens, with a trend for higher geometric mean concentration following 

Cecolin administration. Reactogenicity and safety were comparable between both vaccines.  

Conclusions: Cecolin in a 0, 6-month schedule elicits robust immunogenicity. Non-inferiority 

to Gardasil was demonstrated one month after a 0, 6-month schedule. Immunogenicity 

following one dose was comparable to Gardasil up to six months. Both vaccines were safe 
and well tolerated 
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Efficacy and immunogenicity of a single dose of human papillomavirus vaccine 

compared to multidose vaccination regimens or no vaccination: An updated systematic 
review of evidence from clinical trials 

Hilary S Whitworth 1, Sandra Mounier-Jack 2, Edward M Choi 1, Katherine E 

Gallagher 2, Natasha Howard 2 3, Helen Kelly 1, Gladys Mbwanji 4, Aimée R Kreimer 5, Partha 

Basu 6, Ruanne Barnabas 7, Mélanie Drolet 8, Marc Brisson 8, Deborah Watson-Jones 1 4 

Abstract 

Objectives: This study systematically reviewed the published literature from clinical trials on 

the efficacy and immunogenicity of single-dose HPV vaccination compared to multidose 
schedules or no HPV vaccination. 

Methods: Four databases were searched for relevant articles published from Jan-1999 to 

Feb-2023. Articles were assessed for eligibility for inclusion using pre-defined criteria. 

Relevant data were extracted from eligible articles and a descriptive quality assessment was 

performed for each study. A narrative data synthesis was conducted, examining HPV 

infection, other clinical outcomes and immunogenicity responses by dose schedule.  
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Results: Fifteen articles reporting data from six studies (all in healthy young females) were 

included. One article was included from each of three studies that prospectively randomised 

participants to receive a single HPV vaccine dose versus one or more comparator 

schedule(s). The other 12 articles reported data from three studies that randomised 

participants to receive multidose HPV vaccine (or control vaccine) schedules; in those 

studies, some participants failed to complete their allocated schedule, and evaluations were 
conducted to compare participants who actually received one, two or three doses. Across all 

efficacy studies, the incidence or prevalence of HPV16/18 infection was very low among HPV-

vaccinated participants, regardless of the number of doses received; with no evidence for a 

difference between dose groups. In immunogenicity studies, HPV16/18 antibody 

seropositivity rates were high among all HPV-vaccinated participants. Antibody levels were 

significantly lower with one dose compared to two or three doses, but levels with one dose 

were stable and sustained to 11 years post-vaccination. 
Conclusions: Results from this review support recent World Health Organization 

recommendations allowing either one- or two-dose HPV vaccination in healthy young 

females. Longer-term efficacy and immunogenicity data from ongoing studies are awaited. 

Randomised trials of single-dose HPV-vaccination are urgently needed in other populations, 

e.g. boys, older females and people with HIV. 

 

 
 

Influenza vaccine 
 

J Infect Dis. 2023 Oct 3;228(7):957-965. 

 doi: 10.1093/infdis/jiad153. 

Streptococcus pyogenes Colonization in Children Aged 24-59 Months in the Gambia: 

Impact of Live Attenuated Influenza Vaccine and Associated Serological Responses  
Alexander J Keeley 1 2 3, Danielle Groves 2, Edwin P Armitage 1 3, Elina Senghore 3, Ya Jankey 

Jagne 3, Hadijatou J Sallah 3, Sainabou Drammeh 3, Adri Angyal 2, Hailey Hornsby 2, Gabrielle 

de Crombrugghe 4 5, Pierre R Smeesters 4 5, Omar Rossi 6, Martina Carducci  6, Chikondi 

Peno 7, Debby Bogaert 7, Beate Kampmann 1 3 8, Michael Marks 1 9 10, Helen A Shaw 11, Claire R 

Turner 12, Thushan I de Silva  1 2 3 

Abstract 

Background: Immunity to Streptococcus pyogenes in high burden settings is poorly 
understood. We explored S. pyogenes nasopharyngeal colonization after intranasal live 

attenuated influenza vaccine (LAIV) among Gambian children aged 24-59 months, and 

resulting serological response to 7 antigens. 

Methods: A post hoc analysis was performed in 320 children randomized to receive LAIV at 

baseline (LAIV group) or not (control). S. pyogenes colonization was determined by 

quantitative polymerase chain reaction (qPCR) on nasopharyngeal swabs from baseline (day 

0), day 7, and day 21. Anti-streptococcal IgG was quantified, including a subset with paired 
serum before/after S. pyogenes acquisition. 

Results: The point prevalence of S. pyogenes colonization was 7%-13%. In children negative 

at day 0, S. pyogenes was detected at day 7 or 21 in 18% of LAIV group and 11% of control 

group participants (P = .12). The odds ratio (OR) for colonization over time was significantly 
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increased in the LAIV group (day 21 vs day 0 OR, 3.18; P = .003) but not in the control group 

(OR, 0.86; P = .79). The highest IgG increases following asymptomatic colonization were seen 

for M1 and SpyCEP proteins. 

Conclusions: Asymptomatic S. pyogenes colonization appears modestly increased by LAIV, 

and may be immunologically significant. LAIV could be used to study influenza-S. pyogenes 

interactions. 
 

 

Japanese encephalitis virus vaccine 
 

Malaria vaccine 
 

 

Lancet. 2024 Feb 10;403(10426):533-544. 
 doi: 10.1016/S0140-6736(23)02511-4. Epub 2024 Feb 1. 

Safety and efficacy of malaria vaccine candidate R21/Matrix-M in African children: a 

multicentre, double-blind, randomised, phase 3 trial 

Mehreen S Datoo 1, Alassane Dicko 2, Halidou Tinto 3, Jean-Bosco Ouédraogo 4, Mainga 

Hamaluba  5, Ally Olotu 6, Emma Beaumont 7, Fernando Ramos Lopez 1, Hamtandi Magloire 

Natama  3, Sophie Weston 1, Mwajuma Chemba  6, Yves Daniel Compaore 4, Djibrilla 

Issiaka 2, Diallo Salou 3, Athanase M Some 3, Sharon Omenda  8, Alison Lawrie 1, Philip 
Bejon 8, Harish Rao 9, Daniel Chandramohan 7, Rachel Roberts 1, Sandesh Bharati  9, Lisa 

Stockdale 10, Sunil Gairola  9, Brian M Greenwood 7, Katie J Ewer 10, John Bradley 7, Prasad S 

Kulkarni 9, Umesh Shaligram 9, Adrian V S Hill 11; R21/Matrix-M Phase 3 Trial Group 

Abstract 

Background: Recently, we found that a new malaria vaccine, R21/Matrix-M, had over 75% 

efficacy against clinical malaria with seasonal administration in a phase 2b trial in Burkina 

Faso. Here, we report on safety and efficacy of the vaccine in a phase 3 trial enrolling over 
4800 children across four countries followed for up to 18 months at seasonal sites and 12 

months at standard sites. 

Methods: We did a double-blind, randomised, phase 3 trial of the R21/Matrix-M malaria 

vaccine across five sites in four African countries with differing malaria transmission 

intensities and seasonality. Children (aged 5-36 months) were enrolled and randomly 

assigned (2:1) to receive 5 μg R21 plus 50 μg Matrix-M or a control vaccine (licensed rabies 
vaccine [Abhayrab]). Participants, their families, investigators, laboratory teams, and the 

local study team were masked to treatment. Vaccines were administered as three doses, 4 

weeks apart, with a booster administered 12 months after the third dose. Half of the children 

were recruited at two sites with seasonal malaria transmission and the remainder at 

standard sites with perennial malaria transmission using age-based immunisation. The 

primary objective was protective efficacy of R21/Matrix-M from 14 days after third 

vaccination to 12 months after completion of the primary series at seasonal and standard 
sites separately as co-primary endpoints. Vaccine efficacy against multiple malaria episodes 

and severe malaria, as well as safety and immunogenicity, were also assessed. This trial is 

registered on ClinicalTrials.gov, NCT04704830, and is ongoing. 
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Findings: From April 26, 2021, to Jan 12, 2022, 5477 children consented to be screened, of 

whom 1705 were randomly assigned to control vaccine and 3434 to R21/Matrix-M; 4878 

participants received the first dose of vaccine. 3103 participants in the R21/Matrix-M group 

and 1541 participants in the control group were included in the modified per-protocol 

analysis (2412 [51·9%] male and 2232 [48·1%] female). R21/Matrix-M vaccine was well 

tolerated, with injection site pain (301 [18·6%] of 1615 participants) and fever (754 [46·7%] of 
1615 participants) as the most frequent adverse events. Number of adverse events of special 

interest and serious adverse events did not significantly differ between the vaccine groups. 

There were no treatment-related deaths. 12-month vaccine efficacy was 75% (95% CI 71-79; 

p<0·0001) at the seasonal sites and 68% (61-74; p<0·0001) at the standard sites for time to 

first clinical malaria episode. Similarly, vaccine efficacy against multiple clinical malaria 

episodes was 75% (71-78; p<0·0001) at the seasonal sites and 67% (59-73; p<0·0001) at 

standard sites. A modest reduction in vaccine efficacy was observed over the first 12 months 
of follow-up, of similar size at seasonal and standard sites. A rate reduction of 868 (95% CI 

762-974) cases per 1000 children-years at seasonal sites and 296 (231-362) at standard sites 

occurred over 12 months. Vaccine-induced antibodies against the conserved central Asn-Ala-

Asn-Pro (NANP) repeat sequence of circumsporozoite protein correlated with vaccine 

efficacy. Higher NANP-specific antibody titres were observed in the 5-17 month age group 

compared with 18-36 month age group, and the younger age group had the highest 12-

month vaccine efficacy on time to first clinical malaria episode at seasonal (79% [95% CI 73-
84]; p<0·001) and standard (75% [65-83]; p<0·001) sites. 

Interpretation: R21/Matrix-M was well tolerated and offered high efficacy against clinical 

malaria in African children. This low-cost, high-efficacy vaccine is already licensed by several 

African countries, and recently received a WHO policy recommendation and prequalification, 

offering large-scale supply to help reduce the great burden of malaria in sub-Saharan Africa. 
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Superior antibody immunogenicity of a viral-vectored RH5 blood-stage malaria vaccine 

in Tanzanian infants as compared to adults 

Sarah E Silk 1, Wilmina F Kalinga  2, Ivanny M Mtaka  2, Nasoro S Lilolime 2, Maximillian 

Mpina 2, Florence Milando 2, Saumu Ahmed 2, Ababacar Diouf 3, Fatuma Mkwepu 2, Beatus 
Simon 2, Thabit Athumani 2, Mohammed Rashid 2, Latipha Mohammed 2, Omary Lweno 2, Ali M 

Ali 2, Gloria Nyaulingo 2, Bakari Mwalimu 2, Sarah Mswata  2, Tunu G Mwamlima  2, Jordan R 

Barrett 1, Lawrence T Wang  4, Yrene Themistocleous 5, Lloyd D W King  1, Susanne H 

Hodgson 1, Ruth O Payne 5, Carolyn M Nielsen 1, Alison M Lawrie 5, Fay L Nugent 6, Jee-Sun 

Cho 1, Carole A Long  3, Kazutoyo Miura  3, Simon J Draper 7, Angela M Minassian 8, Ally I Olotu 2 

Abstract 

Background: RH5 is a leading blood-stage candidate antigen for a Plasmodium falciparum 
vaccine; however, its safety and immunogenicity in malaria-endemic populations are 

unknown. 

Methods: A phase 1b, single-center, dose-escalation, age-de-escalation, double-blind, 

randomized, controlled trial was conducted in Bagamoyo, Tanzania (NCT03435874). 

Between 12th April and 25th October 2018, 63 healthy adults (18-35 years), young children (1-6 

years), and infants (6-11 months) received a priming dose of viral-vectored ChAd63 RH5 or 
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rabies control vaccine. Sixty participants were boosted with modified vaccinia virus Ankara 

(MVA) RH5 or rabies control vaccine 8 weeks later and completed 6 months of follow-up post 

priming. Primary outcomes were the number of solicited and unsolicited adverse events post 

vaccination and the number of serious adverse events over the study period. Secondary 

outcomes included measures of the anti-RH5 immune response. 

Findings: Vaccinations were well tolerated, with profiles comparable across groups. No 
serious adverse events were reported. Vaccination induced RH5-specific cellular and 

humoral responses. Higher anti-RH5 serum immunoglobulin G (IgG) responses were 

observed post boost in young children and infants compared to adults. Vaccine-induced 

antibodies showed growth inhibition activity (GIA) in vitro against P. falciparum blood-stage 

parasites; their highest levels were observed in infants. 

Conclusions: The ChAd63-MVA RH5 vaccine shows acceptable safety and reactogenicity and 

encouraging immunogenicity in children and infants residing in a malaria-endemic area. The 
levels of functional GIA observed in RH5-vaccinated infants are the highest reported to date 

following human vaccination. These data support onward clinical development of RH5-

based blood-stage vaccines to protect against clinical malaria in young African infants.  
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Safety and immunogenicity of BK-SE36/CpG malaria vaccine in healthy Burkinabe 

adults and children: a phase 1b randomised, controlled, double-blinded, age de-

escalation trial 

Alphonse Ouédraogo 1, Edith Christiane Bougouma  1, Nirianne Marie Q Palacpac  2, Sophie 

Houard 3, Issa Nebie 1, Jean Sawadogo 1, Gloria D Berges 4, Issiaka Soulama  1, Amidou 

Diarra  1, Denise Hien 1, Amidou Z Ouedraogo 1, Amadou T Konaté 1, Seni Kouanda  5, Akira 

Myoui 6, Sachiko Ezoe 6 7, Ken J Ishii 8 9 10, Takanobu Sato 11, Flavia D'Alessio 3, Odile 
Leroy 3, Alfred B Tiono 1, Simon Cousens 12, Toshihiro Horii 2, Sodiomon B Sirima  1 

Abstract 

Background: BK-SE36/CpG is a recombinant blood-stage malaria vaccine candidate based 

on the N-terminal Plasmodium falciparum serine repeat antigen5 (SE36), adsorbed to 

aluminium hydroxide gel and reconstituted, prior to administration, with synthetic 

oligodeoxynucleotides bearing CpG motifs. In healthy Japanese adult males, BK-SE36/CpG 

was well tolerated. This study assessed its safety and immunogenicity in healthy malaria -
exposed African adults and children. 

Methods: A double-blind, randomised, controlled, age de-escalating clinical trial was 

conducted in an urban area of Ouagadougou, Burkina Faso. Healthy participants (n=135) 

aged 21-45 years (Cohort 1), 5-10 years (Cohort 2) and 12-24 months (Cohort 3) were 

randomised to receive three vaccine doses (Day 0, 28 and 112) of BK-SE36/CpG or rabies 

vaccine by intramuscular injection. 

Results: One hundred thirty-four of 135 (99.2%) subjects received all three scheduled 
vaccine doses. Vaccinations were well tolerated with no related Grade 3 (severe) adverse 

events (AEs). Pain/limitation of limb movement, headache in adults and fever in younger 

children (all mild to moderate in intensity) were the most frequently observed local and 

systemic AEs. Eighty-three of BK-SE36/CpG (91%) recipients and 37 of control subjects (84%) 

had Grade 1/2 events within 28 days post vaccination. Events considered by the investigator 

to be vaccine related were experienced by 38% and 14% of subjects in BK-SE36/CpG and 
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control arms, respectively. Throughout the trial, six Grade 3 events (in 4 subjects), not related 

to vaccination, were recorded in the BK-SE36/CpG arm: 5 events (in 3 subjects) within 28 

days of vaccination. All serious adverse events (SAEs) (n=5) were due to severe malaria (52-

226 days post vaccination) and not related to vaccination. In all cohorts, BK-SE36/CpG arm 

had higher antibody titres after Dose 3 than after Dose 2. Younger cohorts had stronger 

immune responses (12-24-month-old > 5-10 years-old > 21-45 years-old). Sera predominantly 
reacted to peptides that lie in intrinsically unstructured regions of SE36. In the control arm, 

there were no marked fold changes in antibody titres and participants' sera reacted poorly to 

all peptides spanning SE36. 

Conclusion: BK-SE36/CpG was well-tolerated and immunogenic. These results pave the way 

for further proof-of-concept studies to demonstrate vaccine efficacy. 
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Feasibility, safety, and impact of the RTS,S/AS01E malaria vaccine when implemented 

through national immunisation programmes: evaluation of cluster-randomised 

introduction of the vaccine in Ghana, Kenya, and Malawi 

Kwaku Poku Asante 1, Don P Mathanga  2, Paul Milligan 3, Samuel Akech 4, Abraham 
Oduro 5, Victor Mwapasa  6, Kerryn A Moore 7, Titus K Kwambai 8, Mary J Hamel 9, Thomas 

Gyan 10, Nelli Westercamp 11, Atupele Kapito-Tembo 6, Patricia Njuguna  12, Daniel 

Ansong 13, Simon Kariuki 14, Tisungane Mvalo 15, Paul Snell 16, David Schellenberg  12, Paul 

Welega 5, Lucas Otieno 17, Alfred Chimala  18, Edwin A Afari 19, Philip Bejon 20, Kenneth 

Maleta 6, Tsiri Agbenyega  13, Robert W Snow 20, Madaliso Zulu 15, Jobiba Chinkhumba  6, Aaron M 

Samuels 21; Malaria Vaccine Programme Evaluation Partners 

Abstract 
Background: The RTS,S/AS01E malaria vaccine (RTS,S) was introduced by national 

immunisation programmes in Ghana, Kenya, and Malawi in 2019 in large-scale pilot schemes. 

We aimed to address questions about feasibility and impact, and to assess safety signals that 

had been observed in the phase 3 trial that included an excess of meningitis and cerebral 

malaria cases in RTS,S recipients, and the possibility of an excess of deaths among girls who 

received RTS,S than in controls, to inform decisions about wider use. 

Methods: In this prospective evaluation, 158 geographical clusters (66 districts in Ghana; 46 
sub-counties in Kenya; and 46 groups of immunisation clinic catchment areas in Malawi) 

were randomly assigned to early or delayed introduction of RTS,S, with three doses to be 

administered between the ages of 5 months and 9 months and a fourth dose at the age of 

approximately 2 years. Primary outcomes of the evaluation, planned over 4 years, were 

mortality from all causes except injury (impact), hospital admission with severe malaria 

(impact), hospital admission with meningitis or cerebral malaria (safety), deaths in girls 

compared with boys (safety), and vaccination coverage (feasibility). Mortality was monitored 
in children aged 1-59 months throughout the pilot areas. Surveillance for meningitis and 

severe malaria was established in eight sentinel hospitals in Ghana, six in Kenya, and four in 

Malawi. Vaccine uptake was measured in surveys of children aged 12-23 months about 18 

months after vaccine introduction. We estimated that sufficient data would have accrued 

after 24 months to evaluate each of the safety signals and the impact on severe malaria in a 

pooled analysis of the data from the three countries. We estimated incidence rate ratios 
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(IRRs) by comparing the ratio of the number of events in children age-eligible to have 

received at least one dose of the vaccine (for safety outcomes), or age-eligible to have 

received three doses (for impact outcomes), to that in non-eligible age groups in 

implementation areas with the equivalent ratio in comparison areas. To establish whether 

there was evidence of a difference between girls and boys in the vaccine's impact on 

mortality, the female-to-male mortality ratio in age groups eligible to receive the vaccine 
(relative to the ratio in non-eligible children) was compared between implementation and 

comparison areas. Preliminary findings contributed to WHO's recommendation in 2021 for 

widespread use of RTS,S in areas of moderate-to-high malaria transmission. 

Findings: By April 30, 2021, 652 673 children had received at least one dose of RTS,S and 494 

745 children had received three doses. Coverage of the first dose was 76% in Ghana, 79% in 

Kenya, and 73% in Malawi, and coverage of the third dose was 66% in Ghana, 62% in Kenya, 

and 62% in Malawi. 26 285 children aged 1-59 months were admitted to sentinel hospitals 
and 13 198 deaths were reported through mortality surveillance. Among children eligible to 

have received at least one dose of RTS,S, there was no evidence of an excess of meningitis or 

cerebral malaria cases in implementation areas compared with comparison areas (hospital 

admission with meningitis: IRR 0·63 [95% CI 0·22-1·79]; hospital admission with cerebral 

malaria: IRR 1·03 [95% CI 0·61-1·74]). The impact of RTS,S introduction on mortality was 

similar for girls and boys (relative mortality ratio 1·03 [95% CI 0·88-1·21]). Among children 

eligible for three vaccine doses, RTS,S introduction was associated with a 32% reduction 
(95% CI 5-51%) in hospital admission with severe malaria, and a 9% reduction (95% CI 0-

18%) in all-cause mortality (excluding injury). 

Interpretation: In the first 2 years of implementation of RTS,S, the three primary doses were 

effectively deployed through national immunisation programmes. There was no evidence of 

the safety signals that had been observed in the phase 3 trial, and introduction of the vaccine 

was associated with substantial reductions in hospital admission with severe malaria. 

Evaluation continues to assess the impact of four doses of RTS,S. 
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Genotypic analysis of RTS,S/AS01E malaria vaccine efficacy against parasite infection as 

a function of dosage regimen and baseline malaria infection status in children aged 5-17 
months in Ghana and Kenya: a longitudinal phase 2b randomised controlled trial 
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Abstract 

Background: The first licensed malaria vaccine, RTS,S/AS01E, confers moderate protection 

against symptomatic disease. Because many malaria infections are asymptomatic, we 

conducted a large-scale longitudinal parasite genotyping study of samples from a clinical 

trial exploring how vaccine dosing regimen affects vaccine efficacy. 
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Methods: Between Sept 28, 2017, and Sept 25, 2018, 1500 children aged 5-17 months were 

randomly assigned (1:1:1:1:1) to receive four different RTS,S/AS01E regimens or a rabies 

control vaccine in a phase 2b open-label clinical trial in Ghana and Kenya. Participants in the 

four RTS,S groups received two full doses at month 0 and month 1 and either full doses at 

month 2 and month 20 (group R012-20); full doses at month 2, month 14, month 26, and 

month 38 (group R012-14); fractional doses at month 2, month 14, month 26, and month 38 
(group Fx012-14; early fourth dose); or fractional doses at month 7, month 20, and month 32 

(group Fx017-20; delayed third dose). We evaluated the time to the first new genotypically 

detected infection and the total number of new infections during two follow-up periods (12 

months and 20 months) in more than 36 000 dried blood spot specimens from 1500 

participants. To study vaccine effects on time to the first new infection, we defined vaccine 

efficacy as one minus the hazard ratio (HR; RTS,S vs control) of the first new infection. We 

performed a post-hoc analysis of vaccine efficacy based on malaria infection status at first 
vaccination and force of infection by month 2. This trial (MAL-095) is registered with 

ClinicalTrials.gov, NCT03281291. 

Findings: We observed significant and similar vaccine efficacy (25-43%; 95% CI union 9-53) 

against first new infection for all four RTS,S/AS01E regimens across both follow-up periods 

(12 months and 20 months). Each RTS,S/AS01E regimen significantly reduced the mean 

number of new infections in the 20-month follow-up period by 1·1-1·6 infections (95% CI 

union 0·6-2·1). Vaccine efficacy against first new infection was significantly higher in 
participants who were infected with malaria (68%; 95% CI 50-80) than in those who were 

uninfected (37%; 23-48) at the first vaccination (p=0·0053). 

Interpretation: All tested dosing regimens blocked some infections to a similar degree. 

Improved vaccine efficacy in participants infected during vaccination could suggest new 

strategies for highly efficacious malaria vaccine development and implementation.  

 

 
 

Lancet Infect Dis. 2024 Jan;24(1):75-86. 

 doi: 10.1016/S1473-3099(23)00368-7. Epub 2023 Aug 22. 

Seasonal vaccination with RTS,S/AS01E vaccine with or without seasonal malaria 

chemoprevention in children up to the age of 5 years in Burkina Faso and Mali: a double-

blind, randomised, controlled, phase 3 trial 
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Abstract 

Background: Seasonal vaccination with the RTS,S/AS01E vaccine combined with seasonal 

malaria chemoprevention (SMC) prevented malaria in young children more effectively than 

either intervention given alone over a 3 year period. The objective of this study was to 

establish whether the added protection provided by the combination could be sustained for 

a further 2 years. 
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Methods: This was a double-blind, individually randomised, controlled, non-inferiority and 

superiority, phase 3 trial done at two sites: the Bougouni district and neighbouring areas in 

Mali and Houndé district, Burkina Faso. Children who had been enrolled in the initial 3-year 

trial when aged 5-17 months were initially randomly assigned individually to receive SMC 

with sulphadoxine-pyrimethamine and amodiaquine plus control vaccines, RTS,S/AS01E plus 

placebo SMC, or SMC plus RTS,S/AS01E. They continued to receive the same interventions 
until the age of 5 years. The primary trial endpoint was the incidence of clinical malaria over 

the 5-year trial period in both the modified intention-to-treat and per-protocol populations. 

Over the 5-year period, non-inferiority was defined as a 20% increase in clinical malaria in the 

RTS,S/AS01E-alone group compared with the SMC alone group. Superiority was defined as a 

12% difference in the incidence of clinical malaria between the combined and single 

intervention groups. The study is registered with ClinicalTrials.gov, NCT04319380, and is 

complete. 
Findings: In April, 2020, of 6861 children originally recruited, 5098 (94%) of the 5433 children 

who completed the initial 3-year follow-up were re-enrolled in the extension study. Over 5 

years, the incidence of clinical malaria per 1000 person-years at risk was 313 in the SMC 

alone group, 320 in the RTS,S/AS01E-alone group, and 133 in the combined group. The 

combination of RTS,S/AS01E and SMC was superior to SMC (protective efficacy 57·7%, 95% CI 

53·3 to 61·7) and to RTS,S/AS01E (protective efficacy 59·0%, 54·7 to 62·8) in preventing clinical 

malaria. RTS,S/AS01E was non-inferior to SMC (hazard ratio 1·03 [95% CI 0·95 to 1·12]). The 
protective efficacy of the combination versus SMC over the 5-year period of the study was 

very similar to that seen in the first 3 years with the protective efficacy of the combination 

versus SMC being 57·7% (53·3 to 61·7) and versus RTS/AS01E-alone being 59·0% (54·7 to 62·8). 

The comparable figures for the first 3 years of the study were 62·8% (58·4 to 66·8) and 59·6% 

(54·7 to 64·0%), respectively. Hospital admissions for WHO-defined severe malaria were 

reduced by 66·8% (95% CI 40·3 to 81·5), for malarial anaemia by 65·9% (34·1 to 82·4), for 

blood transfusion by 68·1% (32·6 to 84·9), for all-cause deaths by 44·5% (2·8 to 68·3), for 
deaths excluding external causes or surgery by 41·1% (-9·2 to 68·3), and for deaths from 

malaria by 66·8% (-2·7 to 89·3) in the combined group compared with the SMC alone group. 

No safety signals were detected. 

Interpretation: Substantial protection against malaria was sustained over 5 years by 

combining seasonal malaria vaccination with seasonal chemoprevention, offering a 

potential new approach to malaria control in areas with seasonal malaria transmission.  

 
 

 

Maternal immunization 
 

BMC Public Health. 2024 May 2;24(1):1213. 

 doi: 10.1186/s12889-024-18486-x. 

Effect of maternal vaccination on infant morbidity in Bangladesh 
Shiqiao Zhao 1, Jing Zhang  2, Chenxin Zhang  3, Mark C Steinhoff 4, Yanting Zhang  1, Bin Zhang  5 6 

Abstract 

Background: Risk factors of infant mortality in Africa and south Asian countries have been 

broadly discussed. However, infant morbidity is largely underestimated. We analyzed the 
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data from a randomized vaccine trial in Bangladesh to identify and assess the effect of risk 

factors on infant morbidity. 

Methods: Pregnant women were randomly assigned to receive either inactivated influenza 

vaccine or pneumococcal polysaccharide vaccine and the infants were randomly assigned to 

receive 7-valent pneumococcal conjugate vaccine or Hib conjugate vaccine at week 6, 10 and 

14. The data were collected from August 2004 through December 2005. Each pair of infant 
and mother were followed for 24 weeks after birth with weekly visits. Generalized estimating 

equations (GEE) for repeated measurements and Poisson regression models were used to 

identify the risk factors and evaluate their effect on the longitudinal incidence and total 

number of episodes of respiratory illness with fever (RIF), diarrhea disease, ear problem and 

pneumonia. 

Results: A total of 340 pregnant women were randomized with mean age of 25 years. The 

baseline mother and infant characteristics were similar between two treatment groups. 
Exclusive breastfeeding and higher paternal education level were common factors 

associated with lower infant morbidity of RIF (adjusted OR = 0.40 and 0.94 with p < 0.01 and p 

= 0.02, respectively), diarrhea disease (adjusted OR = 0.39 and 0.95 with p < 0.01 and p = 0.04, 

respectively), and ear problem (adjusted OR = 0.20 and 0.76 with p < 0.01 and p < 0.01, 

respectively). Maternal influenza vaccine significantly reduced the incidence of RIF (adjusted 

OR = 0.54; p < 0.01) but not diarrhea disease or ear problem (p > 0.05). Female infants had 

lower incidence of diarrhea disease (adjusted OR = 0.67; p = 0.01) and ear problem (adjusted 
OR = 0.12; p = 0.01). 

Conclusions: Maternal influenza vaccination, exclusive breastfeeding, female children, and 

higher paternal education level significantly reduced the infant morbidity within the 24 

weeks after birth in Bangladesh. 

 

 

 
Emerg Microbes Infect. 2023 Dec;12(1):2204146. 

 doi: 10.1080/22221751.2023.2204146. 

Effect of immunization during pregnancy and pre-existing immunity on diphtheria-

tetanus-acellular pertussis vaccine responses in infants 

Aapo Knuutila  1, Alex-Mikael Barkoff 1, Lauri Ivaska  2 3, Elina Tenhu 1, Johanna 

Teräsjärvi 1, Pieter van Gageldonk 4, Annemarie Buisman 4, Jussi Mertsola  2 3, Qiushui 

He 1 3; PERISCOPE consortium 1 
Abstract 

Immunization during pregnancy (IP) against pertussis is recommended in many countries to 

protect infants. Although maternal antibodies can influence the infants' antibody responses 

to primary vaccinations, their effect on the development of functional antibodies and B cells 

remain poorly studied. We investigated the maternal immune response to IP and the effect of 

IP and pre-existing antibodies on infants' primary vaccine responses in an open-label, non-

randomized trial. Forty-seven mothers received tetanus-diphtheria-acellular pertussis (Tdap) 
vaccine during pregnancy, and 22 mothers were included as controls. Sixty-nine infants 

received primary doses of DTaP at three and five months of age. Geometric mean 

concentrations of antibodies to pertussis toxin, filamentous haemagglutinin, pertactin, 

diphtheria, and tetanus toxins, pertussis toxin neutralizing antibodies (PTNAs), and plasma 

and memory B-cell frequencies were studied at delivery, and at three, five and six months. 

Levels of antibodies, PTNAs, and frequencies of memory B-cells were significantly increased 
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at delivery and up to six months after in mothers with IP compared to those without IP 

(all p < 0.05, except for PT-specific memory B-cells). In vaccinated pregnant women, high pre-

existing antibody levels were positively correlated with higher antibody responses after IP. IP 

blunted the infants' antibody and plasma B-cell responses to all vaccine antigens, except for 

tetanus toxin. This blunting effect was the strongest in infants with high concentrations of 

maternal antibodies. In conclusion, IP resulted in significantly higher concentrations of 
antibodies in infants up to three months of age (all p < 0.05); but was associated with 

blunting of various infants' vaccine responses. 

 

 

BMJ Glob Health. 2023 Oct;8(10):e012376. 

 doi: 10.1136/bmjgh-2023-012376. 

Are maternal vaccines effective and safe for mothers and infants? A systematic review 
and meta-analysis of randomised controlled trials 

Odette de Bruin 1 2, Emily Phijffer 3, Fariba Ahmadizar 2, Nicoline van der Maas 4, Joanne 

Wildenbeest 3, Miriam Sturkenboom 2, Louis Bont 3, Kitty Bloemenkamp 5 

Abstract 

Introduction: Maternal vaccination is a promising strategy to reduce the burden of vaccine-

preventable diseases for mothers and infants. We aimed to provide an up-to-date overview 

of the efficacy and safety of all available maternal vaccines. 
Methods: We searched PubMed, Embase, CENTRAL and ClinicalTrials.gov on 1 February 

2022, for phase III and IV randomised controlled trials (RCTs) that compared maternal 

vaccination against any pathogen with placebo or no vaccination. Primary outcomes were 

laboratory-confirmed or clinically confirmed disease in mothers and infants. Secondary 

safety outcomes included intrauterine growth restriction, stillbirth, maternal death, preterm 

birth, congenital malformations and infant death. Random effects meta-analysis were used 

to calculate pooled risk ratio's (RR). Quality appraisal was performed using the Grading of 
Recommendations, Assessment, Development and Evaluation (GRADE). 

Results: Six RCTs on four maternal vaccines, influenza, tetanus, diphtheria and pertussis 

(Tdap), pneumococcal and respiratory syncytial virus (RSV) were eligible. The overall risk of 

bias and certainty of evidence varied from low to high. Maternal influenza vaccination 

significantly reduced the number of laboratory-confirmed influenza cases (RR 0.58, 95% CI 

0.42 to 0.79, event rate 57 vs 98, 2 RCTs, n=6003, I2=0%), and clinically confirmed influenza 

cases in mothers (RR 0.88, 95% CI 0.78 to 0.99, event rate 418 vs 472, 2 RCTs, n=6003, I2=0%), 
and laboratory-confirmed influenza in infants (RR 0.66, 95% CI 0.52 to 0.85, event rate 98 vs 

148, 2 RCTs, n=5883, I2=0%), although this was not significant for clinically confirmed 

influenza in infants (RR 0.99, 95% CI 0.94 to 1.05, event rate 1371 vs 1378, 2 RCTs, n=5883, 

I2=0%). No efficacy data were available on maternal Tdap vaccination. Maternal 

pneumococcal vaccination did not reduce laboratory-confirmed and clinically confirmed 

middle ear disease (RR 0.49, 95% CI 0.24 to 1.02, event rate 9 vs 18, 1 RCT, n=133 and RR 0.88 

95% CI 0.69 to 1.12, event rate 42 vs 47, 1 RCT, n=133, respectively), and clinically confirmed 
lower-respiratory tract infection (LRTI) (RR 1.08, 95% CI 0.82 to 1.43, event rate 18 vs 34, 1 

RCT, n=70) in infants. Maternal RSV vaccination did not reduce laboratory-confirmed RSV 

LRTI in infants (RR 0.75, 95% CI 0.56 to 1.01, event rate 103 vs 71, 1 RCT, n=4527). There was 

no evidence of a significant effect of any of the maternal vaccines on the reported safety 

outcomes. 
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Conclusions: The few RCTs with low event rates suggest that, depending on the type of 

maternal vaccine, the vaccine might effectively prevent disease and within its size does not 

show safety concerns in mothers and infants. 

 

 

 
Emerg Microbes Infect. 2023 Dec;12(1):2185456. 

 doi: 10.1080/22221751.2023.2185456. 

Safety of hepatitis E vaccination for pregnancy: a post-hoc analysis of a randomized, 

double-blind, controlled phase 3 clinical trial 

Guohua Zhong  1, Chunlan Zhuang  1, Xiaowen Hu 1, Qi Chen 1, Zhaofeng Bi 1, Xinhua Jia  1, Siying 

Peng 1, Yufei Li 1, Yue Huang  1 2, Qiufen Zhang  3, Ying Hong  4, Youlin Qiao 5, Yingying 

Su 1 2, Huirong Pan 3, Ting Wu 1 2, Lihui Wei 6, Shoujie Huang  1 2, Jun Zhang  1 2, Ningshao Xia  1 2 7 
Abstract 

Special attention has been paid to Hepatitis E (HE) prophylaxis for pregnant women due to 

poor prognosis of HE in this population. We conducted a post-hoc analysis based on the 

randomized, double-blind, HE vaccine (Hecolin)-controlled phase 3 clinical trial of human 

papillomavirus (HPV) vaccine (Cecolin) conducted in China. Eligible healthy women aged 18-

45 years were randomly assigned to receive three doses of Cecolin or Hecolin and were 

followed up for 66 months. All the pregnancy-related events throughout the study period 
were closely followed up. The incidences of adverse events, pregnancy complications, and 

adverse pregnancy outcomes were analysed based on the vaccine group, maternal age, and 

interval between vaccination and pregnancy onset. During the study period, 1263 Hecolin 

receivers and 1260 Cecolin receivers reported 1684 and 1660 pregnancies, respectively. The 

participants in the two vaccine groups showed similar maternal and neonatal safety profiles, 

regardless of maternal age. Among the 140 women who were inadvertently vaccinated 

during pregnancy, the incidences of adverse reactions had no statistical difference between 
the two groups (31.8% vs 35.1%, p = 0.6782). The proximal exposure to HE vaccination was 

not associated with a significantly higher risk of abnormal foetal loss (OR 0.80, 95% CI 0.38-

1.70) or neonatal abnormality (OR 2.46, 95% CI 0.74-8.18) than that to HPV vaccination, as did 

distal exposure. Significant difference was not noted between pregnancies with proximal 

and distal exposure to HE vaccination. Conclusively, HE vaccination during or shortly before 

pregnancy is not associated with increased risks for both the pregnant women and 

pregnancy outcomes. 
 

 

Measles vaccine 
 

Int J Infect Dis. 2023 Sep;134:23-30. 

 doi: 10.1016/j.ijid.2023.05.011. Epub 2023 May 12. 

Overall effect of a campaign with measles vaccine on the composite outcome mortality 
or hospital admission: A cluster-randomized trial among children aged 9-59 months in 

rural Guinea-Bissau 

Anshu Varma  1, Sanne M Thysen 1, Justiniano S D Martins 2, Line M Nanque 1, Aksel K G 

Jensen 3, Ane B Fisker 4 
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Abstract 

Objectives: Campaigns with measles vaccine (C-MV) are conducted to eradicate measles, 

but prior studies indicate that MV reduces non-measles mortality and hospital admissions 

too. We hypothesized that C-MV reduces death/hospital admission by 30%. 

Methods: Between 2016-2019, we conducted a non-blinded cluster-randomized trial 

randomizing village clusters in rural Guinea-Bissau to a C-MV targeting children aged 9-59 
months. In Cox proportional hazards models, we assessed the effect of C-MV, obtaining 

hazard ratios (HR) for the composite outcome (death/hospital admission). We also examined 

potential effect modifiers. 

Results: Among 18,411 children (9636 in 111 intervention clusters/8775 in 110 control 

clusters), 379 events occurred (208 intervention/171 control) during a median follow-up 

period of 22 months. C-MV did not reduce the composite outcome (HR 1.12, 95% confidence 

interval 0.88-1.41). Mortality among enrolled children (5.3 intervention and 4.6 control, per 
1000 person-years) was approximately half the pre-trial mortality rate (11.1 intervention and 

8.9 control, per 1000 person-years). Neither planned nor explorative analyses of potential 

effect modifiers explained the contrasting results to prior studies. 

Conclusion: C-MV did not reduce overall mortality or hospital admission. This might be 

explained by changes in disease patterns, baseline differences in health status, and/or 

modifying effects of other campaigns during follow-up. 

 
 

Measles, mumps, rubella combination vaccines 
 

Lancet. 2024 May 11;403(10439):1879-1892. 

 doi: 10.1016/S0140-6736(24)00532-4. Epub 2024 Apr 29. 

A measles and rubella vaccine microneedle patch in The Gambia: a phase 1/2, double -

blind, double-dummy, randomised, active-controlled, age de-escalation trial 
Ikechukwu Adigweme 1, Mohammed Yisa 1, Michael Ooko 1, Edem Akpalu 1, Andrew 

Bruce 1, Simon Donkor 1, Lamin B Jarju 1, Baba Danso 1, Anthony Mendy 1, David Jeffries 1, Anne 

Segonds-Pichon 1, Abdoulie Njie 1, Stephen Crooke 2, Elina El-Badry 2, Hilary 

Johnstone 3, Michael Royals 4, James L Goodson 5, Mark R Prausnitz 4, Devin V McAllister 4, Paul 

A Rota 2, Sebastien Henry 4, Ed Clarke 6 

Abstract 

Background: Microneedle patches (MNPs) have been ranked as the highest global priority 
innovation for overcoming immunisation barriers in low-income and middle-income 

countries. This trial aimed to provide the first data on the tolerability, safety, and 

immunogenicity of a measles and rubella vaccine (MRV)-MNP in children. 

Methods: This single-centre, phase 1/2, double-blind, double-dummy, randomised, active-

controlled, age de-escalation trial was conducted in The Gambia. To be eligible, all 

participants had to be healthy according to prespecified criteria, aged 18-40 years for the 

adult cohort, 15-18 months for toddlers, or 9-10 months for infants, and to be available for 
visits throughout the follow-up period. The three age cohorts were randomly assigned in a 

2:1 ratio (adults) or 1:1 ratio (toddlers and infants) to receive either an MRV-MNP (Micron 

Biomedical, Atlanta, GA, USA) and a placebo (0·9% sodium chloride) subcutaneous injection, 

or a placebo-MNP and an MRV subcutaneous injection (MRV-SC; Serum Institute of India, 
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Pune, India). Unmasked staff ransomly assigned the participants using an online application, 

and they prepared visually identical preparations of the MRV-MNP or placebo-MNP and MRV-

SC or placebo-SC, but were not involved in collecting endpoint data. Staff administering the 

study interventions, participants, parents, and study staff assessing trial endpoints were 

masked to treatment allocation. The safety population consists of all vaccinated 

participants, and analysis was conducted according to route of MRV administration, 
irrespective of subsequent protocol deviations. The immunogenicity population consisted of 

all vaccinated participants who had a baseline and day 42 visit result available, and who had 

no protocol deviations considered to substantially affect the immunogenicity endpoints. 

Solicited local and systemic adverse events were collected for 14 days following vaccination. 

Unsolicited adverse events were collected to day 180. Age de-escalation between cohorts 

was based on the review of the safety data to day 14 by an independent data monitoring 

committee. Serum neutralising antibodies to measles and rubella were measured at 
baseline, day 42, and day 180. Analysis was descriptive and included safety events, 

seroprotection and seroconversion rates, and geometric mean antibody concentrations. The 

trial was registered with the Pan African Clinical Trials Registry PACTR202008836432905, and 

is complete. 

Findings: Recruitment took place between May 18, 2021, and May 27, 2022. 45 adults, 120 

toddlers, and 120 infants were randomly allocated and vaccinated. There were no safety 

concerns in the first 14 days following vaccination in either adults or toddlers, and age de-
escalation proceeded accordingly. In infants, 93% (52/56; 95% CI 83·0-97·2) seroconverted to 

measles and 100% (58/58; 93·8-100) seroconverted to rubella following MRV-MNP 

administration, while 90% (52/58; 79·2-95·2) and 100% (59/59; 93·9-100) seroconverted to 

measles and rubella respectively, following MRV-SC. Induration at the MRV-MNP application 

site was the most frequent local reaction occurring in 46 (77%) of 60 toddlers and 39 (65%) of 

60 infants. Related unsolicited adverse events, most commonly discolouration at the 

application site, were reported in 35 (58%) of 60 toddlers and 57 (95%) of 60 infants that had 
received the MRV-MNP. All local reactions were mild. There were no related severe or serious 

adverse events. 

Interpretation: The safety and immunogenicity data support the accelerated development 

of the MRV-MNP. 

 

Meningococcal vaccine 
 

Norovirus vaccine 
Hum Vaccin Immunother. 2023 Dec 31;19(1):2204787. 

 doi: 10.1080/21645515.2023.2204787. Epub 2023 May 4. 

Immunogenicity and tolerability of a bivalent virus-like particle norovirus vaccine 

candidate in children from 6 months up to 4 years of age: A phase 2 randomized, double-

blind trial 

Pio López 1, Eduardo López-Medina 1, Xavier Sáez-Llorens 2 3 4, Rodrigo deAntonio 2, Taisei 
Masuda  5, Paul M Mendelman 6, James Sherwood 5 7, Frank Baehner 5, Astrid Borkowski 5 7 
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We conducted a dose-finding phase 2 study of the HilleVax bivalent virus-like particle (VLP) 

vaccine candidate (HIL-214) in two cohorts of children, 6-≤12 months and 1-≤4 years of age (N 

= 120 per cohort), in Panama and Colombia (ClinicalTrials.gov, identifier NCT02153112). On 

Day 1, children randomized to one of the four equal groups received intramuscular injections 

of four different HIL-214 formulations containing 15/15, 15/50, 50/50, or 50/150 μg of 

GI.1/GII.4c genotype VLPs and 0.5 mg Al(OH)3. On Day 29, half the children in each group 
received a second vaccination (N = 60), while the other half received saline placebo injections 

to maintain the blind. VLP-specific ELISA Pan-Ig and histo-blood group binding antigen-

blocking antibodies (HBGA) were measured on Days 1, 29, 57 and 210. On Day 29, after one 

dose, there were large Pan-Ig and HBGA responses in both age cohorts with some indication 

of dose-dependence, and higher geometric mean titers (GMT) in the older children. A further 

increase in titers was observed 28 days after a second dose in the 6-≤12-month-old groups, 

but less so in the 1-≤4-year-old groups; GMTs at Day 57 were broadly similar across doses and 
in both age groups. GMTs of Pan-Ig and HBGA persisted above baseline up to Day 210. All 

formulations were well tolerated with mostly mild-to-moderate transient solicited adverse 

events reported by parents/guardians, and no vaccine-related serious adverse events 

occurred. Further development of HIL-214 is warranted to protect the most susceptible 

young children against norovirus. 

 

 

Prentavalent vaccine (DTP-HepB-Hib) 
 

 

Pediatr Infect Dis J. 2023 Aug 1;42(8):711-718. 

 doi: 10.1097/INF.0000000000003975. Epub 2023 Apr 27. 

Immunogenicity and Safety of a Hexavalent DTwP-IPV-HB-PRP~T Vaccine Versus 

Separate DTwP-HB-PRP~T, bOPV, and IPV Vaccines Administered at 2, 4, 6 Months of 
Age Concomitantly With Rotavirus and Pneumococcal Conjugate Vaccines in Healthy 

Infants in Thailand 

Leilani Sanchez 1, Supattra Rungmaitree 2, Pope Kosalaraksa  3, Watsamon 

Jantarabenjakul 4 5, Julie Leclercq 6, Yuvadee Yaiprayoon 7, Venkata Jayanth Midde 8, Kucku 

Varghese 9, Somnath Mangarule 10, Fernando Noriega  9 

Abstract 

Background: This study investigated the immunogenicity and safety of a fully liquid, 
hexavalent, diphtheria (D)-tetanus (T)-whole-cell pertussis (wP)-inactivated poliovirus (IPV)-

hepatitis B (HB)- Haemophilus influenzae b (PRP-T) vaccine compared to licensed DTwP-HB-

PRP~T, IPV, and bivalent oral poliovirus (bOPV) vaccines following co-administration with 

other pediatric vaccines [pneumococcal conjugate vaccine (PCV13) and rotavirus vaccine].  

Methods: Phase III, randomized, open-label study in Thailand. Healthy infants received 

DTwP-IPV-HB-PRP~T at 2, 4 and 6 months of age (N = 228), or DTwP-HB-PRP~T and bOPV (2, 4 

and 6 months of age) and IPV (4 months of age) (N = 231). All participants received PCV13 (2, 4 
and 6 months of age) and rotavirus vaccine (2 and 4 months of age). Immunogenicity for all 

antigens was assessed using validated assays, and noninferiority post-third dose was 

evaluated for anti-D, anti-T, anti-pertussis [anti-pertussis toxin (anti-PT) and anti-fimbriae 
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2/3 (anti-FIM)], anti-polio 1, 2, 3, anti-HB, and anti-PRP~T. Safety was assessed using parental 

reports. 

Results: Noninferiority was demonstrated for each antigen, and overall noninferiority of 

DTwP-IPV-HB-PRP~T versus DTwP-HB-PRP~T+bOPV+IPV was concluded. Similarity in each 

group was observed for the GMC ratio for antirotavirus antibodies (20.9 and 17.3, 

respectively) and anti-PCV13 antibodies (range: 8.46-32.6 and 7.53-33.1, respectively). Two 
serious adverse events were related to DTwP-IPV-HB-PRP~T (febrile convulsion and acute 

febrile illness) and 1 was related to DTwP-HB-PRP~T+bOPV+IPV (febrile seizure), but overall 

there were no safety concerns with similar rates of participants experiencing solicited (99.1% 

and 98.3%) and unsolicited (19.3% and 19.5%) adverse events in each group. 

Conclusions: This study confirmed the suitability of DTwP-IPV-HB-PRP~T primary series 

vaccination in combination with rotavirus and PCV13 vaccines. 

 
 

PLoS One. 2023 Aug 15;18(8):e0284898. 

 doi: 10.1371/journal.pone.0284898. eCollection 2023. 

Safety and immunogenicity of a new formulation of a pentavalent DTwP-HepB-Hib 

vaccine in healthy Indian infants-A randomized study 

Naveena Aloysia D'Cor 1, Prashanth Siddaiah 2, Satyajit Mohapatra  3, Sangappa Malappa 

Dhaded 4, Padmavathi I V 5, Sonali Kar 6, Tripathi V N 7, Prasad Muley 8, Jugesh 
Chhatwal 9, Badri Narayan Patnaik 10, Emmanuel Vidor 11, Annick Moureau 11, Dhaval M 

Patel 12, Venkata Jayanth Midde 1, Sathish Reddy Jagga  1, Satyanarayana 

Peesapati 1, Fernando Noriega  12 

Abstract 

Background: Pentavalent vaccines (DTP-HepB-Hib) have been introduced in many countries 

in their routine public immunization programmes to protect against diphtheria (D), tetanus 

(T), pertussis (P), hepatitis B (Hep B) and Hemophilus influenzae type b (Hib) diseases. This 
study compared the safety and immunogenicity of a new formulation of a whole-cell 

Bordetella pertussis (wP) based pentavalent vaccine (DTwP-HepB-Hib). The new formulation 

was developed using well-characterized hepatitis B and pertussis whole cell vaccine 

components. 

Methods: This was a phase III, observer-blind, randomized, non-inferiority, multi-center 

study conducted in India among 460 infants who were followed up for safety and 

immunogenicity for 28 days after administration of three doses of either investigational or 
licensed comparator formulations at 6-8, 10-12 and 14-16 weeks of age. 

Results: The investigational formulation of DTwP-HepB-Hib vaccine was non-inferior to the 

licensed formulation in terms of hepatitis B seroprotection rate (% of subjects with HepB 

antibodies ≥10mIU/mL were 99.1% versus 99.0%, respectively, corresponding to a difference 

of 0.1% (95% CI, -2.47 to 2.68)) and pertussis immune responses (adjusted geometric mean 

concentrations of antibodies for anti-PT were 76.7 EU/mL versus 63.3 EU/mL, with a ratio of 

aGMTs of 1.21 (95% CI, 0.89-1.64), and for anti-FIM were 1079 EU/mL versus 1129 EU/mL, with 
a ratio of aGMTs of 0.95 (95% CI, 0.73-1.24), respectively). The immune responses to other 

valences (D, T, and Hib) in the two formulations were also similar. The safety profile of both 

formulations was found to be similar and were well tolerated. 

Conclusions: The investigational DTwP-HepB-Hib vaccine formulation was immunogenic 

and well-tolerated when administered as three dose primary series in infants. 

 

https://pubmed.ncbi.nlm.nih.gov/37582114/
https://pubmed.ncbi.nlm.nih.gov/37582114/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Aloysia+D%27Cor+N&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Siddaiah+P&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mohapatra+S&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dhaded+SM&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dhaded+SM&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=I+V+P&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kar+S&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=V+N+T&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Muley+P&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chhatwal+J&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chhatwal+J&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-9
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Patnaik+BN&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-10
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Vidor+E&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Moureau+A&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-11
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Patel+DM&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Patel+DM&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-12
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Midde+VJ&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Jagga+SR&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Peesapati+S&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Peesapati+S&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Noriega+F&cauthor_id=37582114
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=54#search-result-54-6-full-view-affiliation-12


Randomised trials in child health in developing countries 2023-24 

421 
 

 

Hum Vaccin Immunother. 2024 Dec 31;20(1):2352909. 

 doi: 10.1080/21645515.2024.2352909. Epub 2024 May 16. 

Antibody persistence to diphtheria toxoid, tetanus toxoid,  Bordetella 

pertussis antigens, and Haemophilus influenzae type b following primary and first 

booster with pentavalent versus hexavalent vaccines 
Nasamon Wanlapakorn 1, Nasiri Sarawanangkoor 1, Donchida Srimuan 1, Thaksaporn 

Thatsanathorn 1, Thanunrat Thongmee 1, Yong Poovorawan 1 2 

Abstract 

Thailand has incorporated the whole-cell (wP) pertussis vaccine into the expanded program 

on immunization since 1977 and has offered the acellular pertussis (aP) vaccine as an 

optional vaccine for infants since 2001. We followed healthy children from a clinical trial 

(ClinicalTrials.gov NCT02408926) in which children were randomly assigned to receive either 
pentavalent (DTwP-HB-Hib) or hexavalent (DTaP-IPV-HB-Hib) vaccines for their primary 

series (administered at 2, 4, and 6 months) and first booster vaccination (18 months). Both 

groups received Tdap-IPV as a second booster at the age of 4 y. Blood samples were 

collected for evaluation of antibody persistence to diphtheria toxoid (DT), tetanus toxoid 

(TT), and Bordetella pertussis (B. pertussis) between 2 and 6 y of age annually, and for the 

immunogenicity study of Tdap-IPV at 1 month after the second booster. Antibody 

persistence to Haemophilus influenzae type b (Hib) was followed until 3 y of age. A total of 
105 hexavalent-vaccinated children and 91 pentavalent-vaccinated children completed this 

study. Both pentavalent and hexavalent groups demonstrated increased antibody levels 

against DT, TT, and B. pertussis antigens following the second booster with Tdap-IPV. All 

children achieved a seroprotective concentration for anti-DT and anti-TT IgG at 1 month post 

booster. The hexavalent group possessed significantly higher anti-pertactin IgG (adjusted p = 

.023), whereas the pentavalent group possessed significantly higher anti-pertussis toxin IgG 

(adjusted p < .001) after the second booster. Despite declining levels post-second booster, a 
greater number of children sustained protective levels of anti-DT and anti-TT IgG compared 

to those after the first booster. 

 

 

 

Pneumococcal vaccine 
 
 

 Vaccine. 2023 Aug 23;41(37):5392-5399. 

 doi: 10.1016/j.vaccine.2023.07.026. Epub 2023 Jul 20. 

Pneumococcal carriage, serotype distribution, and antimicrobial susceptibility in Papua 

New Guinean children vaccinated with PCV10 or PCV13 in a head -to-head trial 

Tilda Orami 1, Celestine Aho 2, Rebecca L Ford 1, William S Pomat 2, Andrew Greenhill 3, Lea-Ann 

Kirkham 4, Geraldine Masiria  1, Birunu Nivio 1, Kathryn J Britton 5, Peter Jacoby 4, Peter C 
Richmond 5, Anita H J van den Biggelaar 4, Deborah Lehmann 6 

Abstract 

Background: Children in Papua New Guinea (PNG) are at high risk of pneumococcal 

infections. We investigated pneumococcal carriage rates, serotype distribution, and 
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antimicrobial susceptibility in PNG children after vaccination with 10-valent or 13-valent 

pneumococcal conjugate vaccines (PCV10; PCV13). 

Methods: Infants (N = 262) were randomized to receive 3 doses of PCV10 or PCV13 at 1-2-3 

months of age, followed by pneumococcal polysaccharide vaccination (PPV) or no PPV at 9 

months of age. Nasopharyngeal swabs (NPS) collected at ages 1, 4, 9, 10, 23 and 24 months 

were cultured using standard bacteriological procedures. Morphologically distinct 
Streptococcus pneumoniae colonies were serotyped by the Quellung reaction. Antimicrobial 

susceptibility was determined by Kirby-Bauer disc diffusion and minimum inhibitory 

concentration (MIC). 

Results: S. pneumoniae was isolated from 883/1063 NPS collected at 1-23 months of age, 

including 820 serotypeable (64 different serotypes) and 144 non-serotypeable isolates. At age 

23 months, 93.6% (95%CI 86.6-97.6%) of PCV10 recipients and 88.6% (95%CI 80.1-94.4%) of 

PCV13 recipients were pneumococcal carriers, with higher carriage of PCV10 serotypes by 
PCV10 recipients (19.8%, 95%CI 12.2-29.5) than PCV13 recipients (9.3%, 95%CI 4.1-17.3) (p = 

0.049). There were no other statistically significant differences between PCV10 and PCV13 

recipients and children receiving PPV or no PPV. Nearly half (45.6%) of carried pneumococci 

were non-susceptible to penicillin based on the meningitis breakpoint (MIC ≥ 0.12 µg/mL), 

but resistance was rare (1.1%) using the non-meningitis cut-off (MIC ≥ 8 µg/mL). Non-

susceptibility to trimethoprim-sulfamethoxazole (SXT) was common: 23.2% of isolates 

showed intermediate resistance (MIC 1/19-2/38 µg/mL) and 16.9% full resistance (MIC ≥ 4/76 
µg/mL). PCV serotypes 14 and 19A were commonly non-susceptible to both penicillin (14, 

97%; 19A, 70%) and SXT (14, 97%; 19A, 87%). 

Conclusion: Even after PCV10 or PCV13 vaccination, children living in a high-risk setting such 

as PNG continue to experience high levels of pneumococcal colonization, including carriage 

of highly antimicrobial-resistant PCV serotypes.  

 

 
 

Lancet Infect Dis. 2023 Aug;23(8):933-944. 

 doi: 10.1016/S1473-3099(23)00061-0. Epub 2023 Apr 14. 

Efficacy against pneumococcal carriage and the immunogenicity of reduced-dose (0 + 1 

and 1 + 1) PCV10 and PCV13 schedules in Ho Chi Minh City, Viet Nam: a parallel, single -

blind, randomised controlled trial 

Beth Temple 1, Hau Phuc Tran 2, Vo Thi Trang Dai 3, Heidi Smith-Vaughan 4; VPT-II Collaborator 
Group; Paul Vincent Licciardi  5, Catherine Satzke 6, Thuong Vu Nguyen 2, Kim Mulholland 7 

Abstract 

Background: Interest in reduced-dose pneumococcal conjugate vaccine (PCV) schedules is 

growing, but data on their ability to provide direct and indirect protection are scarce. We 

evaluated 1 + 1 (at 2 months and 12 months) and 0 + 1 (at 12 months) schedules of PCV10 or 

PCV13 in a predominately unvaccinated population. 

Methods: In this parallel, single-blind, randomised controlled trial, healthy infants aged 2 
months were recruited from birth records in three districts in Ho Chi Minh City, Vietnam, and 

assigned (4:4:4:4:9) to one of five groups: PCV10 at 12 months of age (0 + 1 PCV10), PCV13 at 

12 months of age (0 + 1 PCV13), PCV10 at 2 months and 12 months of age (1 + 1 PCV10), PCV13 

at 2 months and 12 months of age (1 + 1 PCV13), and unvaccinated control. Outcome 

assessors were masked to group allocation, and the infants' caregivers and those 

administering vaccines were not. Nasopharyngeal swabs collected at 6 months, 12 months, 
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18 months, and 24 months were analysed for pneumococcal carriage. Blood samples 

collected from a subset of participants (200 per group) at various timepoints were analysed 

by ELISA and opsonophagocytic assay. The primary outcome was the efficacy of each 

schedule against vaccine-type carriage at 24 months, analysed by intention to treat for all 

those with a nasopharyngeal swab available. This trial is registered at 

ClinicalTrials.gov, NCT03098628. 
Findings: 2501 infants were enrolled between March 8, 2017, and July 24, 2018 and randomly 

assigned to study groups (400 to 0 + 1 PCV10, 400 to 0 + 1 PCV13, 402 to 1 + 1 PCV10, 401 to 1 

+ 1 PCV13, and 898 to control). Analysis of the primary endpoint included 341 participants for 

0 + 1 PCV10, 356 0 + 1 PCV13, 358 1 + 1 PCV10, 350 1 + 1 PCV13, and 758 control. At 24 months, 

a 1 + 1 PCV10 schedule reduced PCV10-type carriage by 58% (95% CI 25 to 77), a 1 + 1 PCV13 

schedule reduced PCV13-type carriage by 65% (42 to 79), a 0 + 1 PCV10 schedule reduced 

PCV10-type carriage by 53% (17 to 73), and a 0 + 1 PCV13 schedule non-significantly reduced 
PCV13-type carriage by 25% (-7 to 48) compared with the unvaccinated control group. 

Reactogenicity and serious adverse events were similar across groups. 

Interpretation: A 1 + 1 PCV schedule greatly reduces vaccine-type carriage and is likely to 

generate substantial herd protection and provide some degree of individual protection 

during the first year of life. Such a schedule is suitable for mature PCV programmes or for 

introduction in conjunction with a comprehensive catch-up campaign, and potentially could 

be most effective given as a mixed regimen (PCV10 then PCV13). A 0 + 1 PCV schedule has 
some effect on carriage along with a reasonable immune response and could be considered 

for use in humanitarian crises or remote settings. 

 

 

Vaccine. 2024 May 10;42(13):3157-3165. 

 doi: 10.1016/j.vaccine.2024.03.056. Epub 2024 Apr 17. 

Immunogenicity and safety of a 14-valent pneumococcal polysaccharide conjugate 
vaccine (PNEUBEVAX 14™) administered to 6-8 weeks old healthy Indian Infants: A 

single blind, randomized, active-controlled, Phase-III study 

Ramesh V Matur 1, Subhash Thuluva  2, Subbareddy Gunneri 2, Vijay Yerroju 2, Rammohan 

Reddy Mogulla  2, Kamal Thammireddy 2, Piyush Paliwal 2, Niranjana S 

Mahantshetty 3, Mandyam Dhati Ravi  4, S Prashanth 5, Savita Verma  6, Jai Prakash Narayan 7 

Abstract 

Background: Introduction of pneumococcal conjugate vaccines (PCVs) reduced the number 
of cases of pneumococcal disease (PD). However, there is an increase in clinical and 

economic burden of PD from serotypes that are not part of the existing pneumococcal 

vaccines, particularly impacting pediatric and elder population. In addition, the regions 

where the PCV is not available, the disease burden remains high. In this study, 

immunogenicity and safety of the BE's 14-valent PCV (PNEUBEVAX 14™; BE-PCV-14) 

containing two additional epidemiologically important serotypes (22F and 33F) was 

evaluated in infants in comparison to licensed vaccine, Prevenar-13 (PCV-13). 
Methods: This is a pivotal phase-3 single blind randomized active-controlled study 

conducted at 12 sites across India in 6-8 weeks old healthy infants at 6-10-14 weeks dosing 

schedule to assess immunogenic non-inferiority and safety of a candidate BE-PCV-14. In 

total, 1290 infants were equally randomized to receive either BE-PCV-14 or PCV-13. Solicited 

local reactions and systemic events, adverse events (AEs), serious AEs (SAEs), and medically 

attended AEs (MAAEs) were recorded. Immunogenicity was assessed by measuring anti-
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PnCPS (anti-pneumococcal capsular polysaccharide) IgG concentration and functional 

antibody titers through opsonophagocytic activity (OPA), one month after completing three 

dose schedule. Cross protection to serotype 6A offered by serotype 6B was also assessed in 

this study. 

Findings: The safety profile of BE-PCV-14 was comparable to PCV-13 vaccine. Majority of 

reported AEs were mild in nature. No severe or serious AEs were reported in both the 
treatment groups. For the twelve common serotypes and for the additional serotypes (22F 

and 33F) in BE-PCV-14, NI criteria was demonstrated as defined by WHO TRS-977. Primary 

immunogenicity endpoint was met in terms of IgG immune responses for all 14 serotypesof 

BE-PCV-14. Moreover, a significant proportion of subjects (69%) seroconverted against 

serotype 6A, even though this antigen was not present in BE-PCV-14. This indicates that 

serotype 6B of BE-PCV-14 cross protects serotype 6A. BE-PCV-14 also elicited comparable 

serotype specific functional OPA immune responses to all the serotypes common to PCV-13. 
Interpretations: BE-PCV-14 was found to be safe and induced robust and functional 

serotype specific immune responses to all 14 serotypes. It also elicited cross protective 

immune response against serotype 6B.These findings suggest that BE-PCV-14 can be safely 

administered to infants and achieve protection against pneumococcal disease caused by 

serotypes covered in the vaccine. 

 

 
 

 

 

EClinicalMedicine. 2023 Jul 1;61:102073. 

 doi: 10.1016/j.eclinm.2023.102073. eCollection 2023 Jul. 

Immunogenicity and seroefficacy of 10-valent and 13-valent pneumococcal conjugate 

vaccines: a systematic review and network meta-analysis of individual participant data 
Shuo Feng 1, Julie McLellan 2, Nicola Pidduck 2, Nia Roberts 3, Julian P T Higgins 4, Yoon 

Choi 5, Alane Izu 6, Mark Jit 7, Shabir A Madhi 6 8, Kim Mulholland 7 9 10, Andrew J Pollard 1 11, Beth 

Temple 7 9 10, Merryn Voysey 1 11 

Abstract 

Background: Vaccination of infants with pneumococcal conjugate vaccines (PCV) is 

recommended by the World Health Organization. Evidence is mixed regarding the 

differences in immunogenicity and efficacy of the different pneumococcal vaccines.  
Methods: In this systematic-review and network meta-analysis, we searched the Cochrane 

Library, Embase, Global Health, Medline, clinicaltrials.gov and trialsearch.who.int up to 

February 17, 2023 with no language restrictions. Studies were eligible if they presented data 

comparing the immunogenicity of either PCV7, PCV10 or PCV13 in head-to-head randomised 

trials of young children under 2 years of age, and provided immunogenicity data for at least 

one time point after the primary vaccination series or the booster dose. Publication bias was 

assessed via Cochrane's Risk Of Bias due to Missing Evidence tool and comparison-adjusted 
funnel plots with Egger's test. Individual participant level data were requested from 

publication authors and/or relevant vaccine manufacturers. Outcomes included the 

geometric mean ratio (GMR) of serotype-specific IgG and the relative risk (RR) of 

seroinfection. Seroinfection was defined for each individual as a rise in antibody between the 

post-primary vaccination series time point and the booster dose, evidence of presumed 

subclinical infection. Seroefficacy was defined as the RR of seroinfection. We also estimated 
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the relationship between the GMR of IgG one month after priming and the RR of seroinfection 

by the time of the booster dose. The protocol is registered with PROSPERO, ID 

CRD42019124580. 

Findings: 47 studies were eligible from 38 countries across six continents. 28 and 12 studies 

with data available were included in immunogenicity and seroefficacy analyses, respectively. 

GMRs comparing PCV13 vs PCV10 favoured PCV13 for serotypes 4, 9V, and 23F at 1 month 
after primary vaccination series, with 1.14- to 1.54- fold significantly higher IgG responses 

with PCV13. Risk of seroinfection prior to the time of booster dose was lower for PCV13 for 

serotype 4, 6B, 9V, 18C and 23F than for PCV10. Significant heterogeneity and inconsistency 

were present for most serotypes and for both outcomes. Two-fold higher antibody after 

primary vaccination was associated with a 54% decrease in risk of seroinfection (RR 0.46, 

95% CI 0.23-0.96). 

Interpretation: Serotype-specific differences were found in immunogenicity and 
seroefficacy between PCV13 and PCV10. Higher antibody response after vaccination was 

associated with a lower risk of subsequent infection. These findings could be used to 

compare PCVs and optimise vaccination strategies. 

 

 

 

Vaccine. 2024 Mar 28:S0264-410X(24)00371-2. 
 doi: 10.1016/j.vaccine.2024.03.065. Online ahead of print. 

Effects of PCV10 and PCV13 on pneumococcal serotype 6C disease, carriage, and 

antimicrobial resistance 

Lindsay R Grant 1, Germaine Hanquet 2, Ingrid T Sepúlveda-Pachón 3, Christian 

Theilacker 4, Marc Baay 5, Mary P E Slack 6, Luis Jodar 7, Bradford D Gessner 8 

Abstract 

Background: The cross-protection of pneumococcal conjugate vaccines (PCV) against 
serotype 6C is not clearly documented, although 6C represents a substantial burden of 

pneumococcal disease in recent years. A systematic review by the World Health Organization 

that covered studies through 2016 concluded that available data were insufficient to 

determine if either PCV10 (which contains serotype 6B but not 6A) or PCV13 (containing 

serotype 6A and 6B) conferred protection against 6C. 

Methods: We performed a systematic review of randomized controlled trials and 

observational studies published between January 2010 - August 2022 (Medline/Embase), 
covering the direct, indirect, and overall effect of PCV10 and PCV13 against 6C invasive 

pneumococcal disease (IPD), non-IPD, nasopharyngeal carriage (NPC), and antimicrobial 

resistance (AMR). 

Results: Of 2548 publications identified, 112 were included. Direct vaccine effectiveness 

against 6C IPD in children ranged between 70 and 85 % for ≥ 1 dose PCV13 (n = 3 studies), was 

94 % in fully PCV13 vaccinated children (n = 2), and -14 % for ≥ 1 dose of PCV10 (n = 1). 

Compared to PCV7, PCV13 efficacy against 6C NPC in children was 66 % (n = 1). Serotype 6C 
IPD rates or NPC prevalence declined post-PCV13 in most studies in children (n = 5/6) and 

almost half of studies in adults (n = 5/11), while it increased post-PCV10 for IPD and non-IPD 

in all studies (n = 6/6). Changes in AMR prevalence were inconsistent. 

Conclusions: In contrast to PCV10, PCV13 vaccination consistently protected against 6C IPD 

and NPC in children, and provided some level of indirect protection to adults, supporting 

that serotype 6A but not 6B provides cross-protection to 6C. Vaccine policy makers and 
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regulators should consider the effects of serotype 6A-containing PCVs against serotype 6C 

disease in their decisions. 

 

 

 

Lancet Microbe. 2023 Sep;4(9):e683-e691. 
 doi: 10.1016/S2666-5247(23)00178-7. 

Effect of 13-valent pneumococcal conjugate vaccine on experimental carriage of 

Streptococcus pneumoniae serotype 6B in Blantyre, Malawi: a randomised controlled 

trial and controlled human infection study 

Dingase Dula  1, Ben Morton 2, Tarsizio Chikaonda  1, Anthony E Chirwa  1, Edna 

Nsomba 1, Vitumbiko Nkhoma  1, Clara Ngoliwa  3, Simon Sichone 1, Bridgette Galafa  1, Godwin 

Tembo 1, Mphatso Chaponda  1, Neema Toto 1, Raphael Kamng'ona  1, Lumbani 
Makhaza  1, Alfred Muyaya  1, Faith Thole 1, Evaristar Kudowa  1, Ashleigh Howard 4, Tinashe 

Kenny-Nyazika  4, John Ndaferankhande 1, Christopher Mkandawire 1, Gift Chiwala  1, Lorensio 

Chimgoneko 1, Ndaziona P K Banda  5, Jamie Rylance 1, Daniela Ferreira  6, Kondwani 

Jambo 7, Marc Y R Henrion 7, Stephen B Gordon 7; Malawi Accelerated Research in Vaccines, 

Experimental and Laboratory Systems (MARVELS) consortium 

Abstract 

Background: The effect of childhood pneumococcal conjugate vaccine implementation in 
Malawi is threatened by absence of herd effect. There is persistent vaccine-type 

pneumococcal carriage in both vaccinated children and the wider community. We aimed to 

use a human infection study to measure 13-valent pneumococcal conjugate vaccine (PCV13) 

efficacy against pneumococcal carriage. 

Methods: We did a double-blind, parallel-arm, randomised controlled trial investigating the 

efficacy of PCV13 or placebo against experimental pneumococcal carriage of Streptococcus 

pneumoniae serotype 6B (strain BHN418) among healthy adults (aged 18-40 years) from 
Blantyre, Malawi. We randomly assigned participants (1:1) to receive PCV13 or placebo. 

PCV13 and placebo doses were prepared by an unmasked pharmacist to maintain research 

team and participant masking with identification only by a randomisation identification 

number and barcode. 4 weeks after receiving either PCV13 or placebo, participants were 

challenged with 20 000 colony forming units (CFUs) per naris, 80 000 CFUs per naris, or 160 

000 CFUs per naris by intranasal inoculation. The primary endpoint was experimental 

pneumococcal carriage, established by culture of nasal wash at 2, 7, and 14 days. Vaccine 
efficacy was estimated per protocol by means of a log-binomial model adjusting for 

inoculation dose. The trial is registered with the Pan African Clinical Trials Registry, 

PACTR202008503507113, and is now closed. 

Findings: Recruitment commenced on April 27, 2021 and the final visit was completed on 

Sept 12, 2022. 204 participants completed the study protocol (98 PCV13, 106 placebo). There 

were lower carriage rates in the vaccine group at all three inoculation doses (0 of 21 vs two 

[11%] of 19 at 20 000 CFUs per naris; six [18%] of 33 vs 12 [29%] of 41 at 80 000 CFUs per naris, 
and four [9%] of 44 vs 16 [35%] of 46 at 160 000 CFUs per naris). The overall carriage rate was 

lower in the vaccine group compared with the placebo group (ten [10%] of 98 vs 30 [28%] of 

106; Fisher's p value=0·0013) and the vaccine efficacy against carriage was estimated at 

62·4% (95% CI 27·7-80·4). There were no severe adverse events related to vaccination or 

inoculation of pneumococci. 

https://pubmed.ncbi.nlm.nih.gov/37659418/
https://pubmed.ncbi.nlm.nih.gov/37659418/
https://pubmed.ncbi.nlm.nih.gov/37659418/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Dula+D&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Morton+B&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chikaonda+T&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chirwa+AE&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nsomba+E&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nsomba+E&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Nkhoma+V&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ngoliwa+C&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Sichone+S&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Galafa+B&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tembo+G&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Tembo+G&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chaponda+M&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Toto+N&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kamng%27ona+R&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Makhaza+L&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Makhaza+L&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Muyaya+A&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Thole+F&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kudowa+E&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Howard+A&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kenny-Nyazika+T&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kenny-Nyazika+T&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ndaferankhande+J&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mkandawire+C&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chiwala+G&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chimgoneko+L&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Chimgoneko+L&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Banda+NPK&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Rylance+J&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Ferreira+D&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Jambo+K&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Jambo+K&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Henrion+MYR&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Gordon+SB&cauthor_id=37659418
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=81#search-result-81-5-full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=Malawi+Accelerated+Research+in+Vaccines%2C+Experimental+and+Laboratory+Systems+%28MARVELS%29+consortium%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&sort_order=asc&term=Malawi+Accelerated+Research+in+Vaccines%2C+Experimental+and+Laboratory+Systems+%28MARVELS%29+consortium%5BCorporate+Author%5D


Randomised trials in child health in developing countries 2023-24 

427 
 

Interpretation: This is, to our knowledge, the first human challenge study to test the efficacy 

of a pneumococcal vaccine against pneumococcal carriage in Africa, which can now be used 

to establish vaccine-induced correlates of protection and compare alternative strategies to 

prevent pneumococcal carriage. This powerful tool could lead to new means to enhance 

reduction in pneumococcal carriage after vaccination. 

 
 

 

Polio vaccine 
 

 Lancet Infect Dis. 2023 Sep;23(9):1062-1071. 

 doi: 10.1016/S1473-3099(23)00139-1. Epub 2023 May 10. 

Immunogenicity of novel oral poliovirus vaccine type 2 administered concomitantly 

with bivalent oral poliovirus vaccine: an open-label, non-inferiority, randomised, 
controlled trial 

Amanda L Wilkinson 1, Khalequ Zaman 2, Masuma Hoque 2, Concepcion F Estivariz 3, Cara C 

Burns 3, Jennifer L Konopka-Anstadt 3, Bernardo A Mainou 3, Stephanie D Kovacs 3, Qian 

An 3, Jacquelyn S Lickness 3, Mohammad Yunus 2, Cynthia J Snider 3, Yiting Zhang  3, Elizabeth 

Coffee 3, Talha Abid 3, Steven G F Wassilak 3, Mark A Pallansch 3, M Steven Oberste 3, John F 

Vertefeuille 3, Abhijeet Anand 3 
Abstract 

Background: Novel oral poliovirus vaccine type 2 (nOPV2) was developed by modifying the 

Sabin strain to increase genetic stability and reduce risk of seeding new circulating vaccine-

derived poliovirus type 2 outbreaks. Bivalent oral poliovirus vaccine (bOPV; containing Sabin 

types 1 and 3) is the vaccine of choice for type 1 and type 3 outbreak responses. We aimed to 

assess immunological interference between nOPV2 and bOPV when administered 

concomitantly. 
Methods: We conducted an open-label, non-inferiority, randomised, controlled trial at two 

clinical trial sites in Dhaka, Bangladesh. Healthy infants aged 6 weeks were randomly 

assigned (1:1:1) using block randomisation, stratified by site, to receive nOPV2 only, nOPV2 

plus bOPV, or bOPV only, at the ages of 6 weeks, 10 weeks, and 14 weeks. Eligibility criteria 

included singleton and full term (≥37 weeks' gestation) birth and parents intending to remain 

in the study area for the duration of study follow-up activities. Poliovirus neutralising 

antibody titres were measured at the ages of 6 weeks, 10 weeks, 14 weeks, and 18 weeks. The 
primary outcome was cumulative immune response for all three poliovirus types at the age 

of 14 weeks (after two doses) and was assessed in the modified intention-to-treat 

population, which was restricted to participants with adequate blood specimens from all 

study visits. Safety was assessed in all participants who received at least one dose of study 

product. A non-inferiority margin of 10% was used to compare single and concomitant 

administration. This trial is registered with ClinicalTrials.gov, NCT04579510. 

Findings: Between Feb 8 and Sept 26, 2021, 736 participants (244 in the nOPV2 only group, 
246 in the nOPV2 plus bOPV group, and 246 in the bOPV only group) were enrolled and 

included in the modified intention-to-treat analysis. After two doses, 209 (86%; 95% CI 81-90) 

participants in the nOPV2 only group and 159 (65%; 58-70) participants in the nOPV2 plus 

bOPV group had a type 2 poliovirus immune response; 227 (92%; 88-95) participants in the 

https://pubmed.ncbi.nlm.nih.gov/37178706/
https://pubmed.ncbi.nlm.nih.gov/37178706/
https://pubmed.ncbi.nlm.nih.gov/37178706/
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wilkinson+AL&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zaman+K&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Hoque+M&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Estivariz+CF&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Burns+CC&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Burns+CC&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Konopka-Anstadt+JL&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Mainou+BA&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kovacs+SD&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=An+Q&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=An+Q&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Lickness+JS&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Yunus+M&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Snider+CJ&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Zhang+Y&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Coffee+E&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Coffee+E&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Abid+T&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Wassilak+SGF&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Pallansch+MA&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Oberste+MS&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Vertefeuille+JF&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Vertefeuille+JF&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Anand+A&cauthor_id=37178706
https://pubmed.ncbi.nlm.nih.gov/?term=longquery39f29acf8dfccc4ed8f1&sort=pubdate&sort_order=asc&format=abstract&page=73#search-result-73-6-full-view-affiliation-3
http://clinicaltrials.gov/show/NCT04579510


Randomised trials in child health in developing countries 2023-24 

428 
 

nOPV2 plus bOPV group and 229 (93%; 89-96) participants in the bOPV only group had a type 

1 response; and 216 (88%; 83-91) participants in the nOPV2 plus bOPV group and 212 (86%; 

81-90) participants in the bOPV only group had a type 3 response. Co-administration was 

non-inferior to single administration for types 1 and 3, but not for type 2. There were 15 

serious adverse events (including three deaths, one in each group, all attributable to sudden 

infant death syndrome); none were attributed to vaccination. 
Interpretation: Co-administration of nOPV2 and bOPV interfered with immunogenicity for 

poliovirus type 2, but not for types 1 and 3. The blunted nOPV2 immunogenicity we observed 

would be a major drawback of using co-administration as a vaccination strategy. 

 

 

 

Lancet. 2024 Feb 22:S0140-6736(23)02844-1. 
 doi: 10.1016/S0140-6736(23)02844-1. Online ahead of print. 

Safety of the novel oral poliovirus vaccine type 2 (nOPV2) in infants and young children 

aged 1 to <5 years and lot-to-lot consistency of the immune response to nOPV2 in 

infants in The Gambia: a phase 3, double-blind, randomised controlled trial 

Magnus Ochoge 1, Ahmed Cherno Futa  1, Ama Umesi 1, Lucy Affleck 1, Larry Kotei 1, Baboucarr 

Daffeh 1, Ebrima Saidy-Jah 1, Anna Njie 1, Oluwafemi Oyadiran 1, Bassey Edem 1, Musa 

Jallow 1, Edrissa Jallow 1, Simon A Donkor 1, Erman Tritama  2, Talha Abid 3, Kathryn A V 
Jones 3, Bernardo A Mainou 3, John O Konz 4, Alan Fix 4, Chris Gast 4, Ed Clarke 5 

Abstract 

Background: Novel oral poliovirus vaccine type 2 (nOPV2) has been engineered to improve 

the genetic stability of Sabin oral poliovirus vaccine (OPV) and reduce the emergence of 

circulating vaccine-derived polioviruses. This trial aimed to provide key safety and 

immunogenicity data required for nOPV2 licensure and WHO prequalification. 

Methods: This phase 3 trial recruited infants aged 18 to <52 weeks and young children aged 1 
to <5 years in The Gambia. Infants randomly assigned to receive one or two doses of one of 

three lots of nOPV2 or one lot of bivalent OPV (bOPV). Young children were randomised to 

receive two doses of nOPV2 lot 1 or bOPV. The primary immunogenicity objective was to 

assess lot-to-lot equivalence of the three nOPV2 lots based on one-dose type 2 poliovirus 

neutralising antibody seroconversion rates in infants. Equivalence was declared if the 95% CI 

for the three pairwise rate differences was within the -10% to 10% equivalence margin. 

Tolerability and safety were assessed based on the rates of solicited adverse events to 7 
days, unsolicited adverse events to 28 days, and serious adverse events to 3 months post-

dose. Stool poliovirus excretion was examined. The trial was registered as 

PACTR202010705577776 and is completed. 

Findings: Between February and October, 2021, 2345 infants and 600 young children were 

vaccinated. 2272 (96·9%) were eligible for inclusion in the post-dose one per-protocol 

population. Seroconversion rates ranged from 48·9% to 49·2% across the three lots. The 

minimum lower bound of the 95% CIs for the pairwise differences in seroconversion rates 
between lots was -5·8%. The maximum upper bound was 5·4%. Equivalence was therefore 

shown. Of those seronegative at baseline, 143 (85·6%) of 167 (95% CI 79·4-90·6) infants and 

54 (83·1%) of 65 (71·7-91·2) young children seroconverted over the two-dose nOPV2 

schedule. The post-two-dose seroprotection rates, including participants who were both 

seronegative and seropositive at baseline, were 604 (92·9%) of 650 (95% CI 90·7-94·8) in 

infants and 276 (95·5%) of 289 (92·4-97·6) in young children. No safety concerns were 
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identified. 7 days post-dose one, 78 (41·7%) of 187 (95% CI 34·6-49·1) infants were excreting 

the type 2 poliovirus. 

Interpretation: nOPV2 was immunogenic and safe in infants and young children in The 

Gambia. The data support the licensure and WHO prequalification of nOPV2. 

 

 
 

Lancet Infect Dis. 2024 Mar;24(3):275-284. 

 doi: 10.1016/S1473-3099(23)00519-4. Epub 2023 Dec 15. 

Safety and immunogenicity of shorter interval schedules of the novel oral poliovirus 

vaccine type 2 in infants: a phase 3, randomised, controlled, non -inferiority study in the 

Dominican Republic 

Luis Rivera Mejía  1, Lourdes Peña Méndez 2, Ananda Sankar Bandyopadhyay 3, Chris 
Gast 4, Sonia Mazara  1, Katy Rodriguez 1, Nadia Rosario 2, Yiting Zhang  5, Bernardo A 

Mainou 5, Jose Jimeno 6, Gabriela Aguirre 7, Ricardo Rüttimann 7 

Abstract 

Background: The novel oral poliovirus vaccine type 2 (nOPV2) is now authorised by a WHO 

emergency use listing and widely distributed to interrupt outbreaks of circulating vaccine-

derived poliovirus type 2. As protection of vulnerable populations, particularly young infants, 

could be facilitated by shorter intervals between the two recommended doses, we aimed to 
assess safety and non-inferiority of immunogenicity of nOPV2 in 1-week, 2-week, and 4-week 

schedules. 

Methods: In this phase 3, open-label, randomised trial, healthy, full-term, infants aged 6-8 

weeks from a hospital or a clinic in the Dominican Republic were randomly allocated (1:1:1 

ratio) using a pre-prepared, computer-generated randomisation schedule to three groups to 

receive two doses of nOPV2 immunisations with a 1-week interval (group A), 2-week interval 

(group B), or 4-week interval (group C). The nOPV2 vaccine was given at a 0·1 mL dose and 
contained at least 105 50% cell culture infective dose. Neutralising antibodies against 

poliovirus types 1, 2, and 3 were measured before each immunisation and 4 weeks after the 

second dose. The primary outcome was the type 2 seroconversion rate 28 days after the 

second dose, and the non-inferiority margin was defined as a lower bound 95% CI of greater 

than -10%. Safety and reactogenicity were assessed through diary cards completed by the 

parent or guardian. The trial is registered with ClinicalTrials.gov, NCT05033561. 

Findings: We enrolled 905 infants between Dec 16, 2021, and March 28, 2022. 872 infants 
were included in the per-protocol analyses: 289 in group A, 293 in group B, and 290 in group 

C. Type 2 seroconversion rates were 87·5% (95% CI 83·2 to 91·1) in group A (253 of 289 

participants), 91·8% (88·1 to 94·7) in group B (269 of 293 participants), and 95·5% (92·5 to 

97·6) in group C (277 of 290 participants). Non-inferiority was shown for group B compared 

with group C (difference in rates -3·7; 95% CI -7·9 to 0·3), but not for group A compared with 

group C (-8·0; -12·7 to -3·6). 4 weeks after the second nOPV2 dose, type 2 neutralising 

antibodies increased in all three groups such that over 95% of each group was seroprotected 
against polio type 2, although final geometric mean titres tended to be highest with longer 

intervals between doses. Immunisation with nOPV2 was well tolerated with no causal 

association to vaccination of any severe or serious adverse event; one death from septic 

shock during the study was unrelated to the vaccine. 

Interpretation: Two nOPV2 doses administered 1 week or 2 weeks apart from age 6 weeks to 

8 weeks were safe and immunogenic. Immune responses after a 2-week interval were non-
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inferior to those after the standard 4-week interval, but marked responses after a 1-week 

interval suggest that schedules with an over 1-week interval can be used to provide flexibility 

to campaigns to improve coverage and hasten protection during circulating vaccine-derived 

poliovirus type 2 outbreaks. 

 

 
Vaccine. 2024 Mar 19;42(8):1973-1979. 

 doi: 10.1016/j.vaccine.2024.02.042. Epub 2024 Feb 21. 

Immunogenicity and lot-to-lot consistency of booster shot with Sabin inactivated 

poliomyelitis vaccine in Chinese children aged 18-24 Months: A phase Ⅳ  clinical trial 

Qiongzhou Yin 1, Yan Zheng  2, Zhifang Ying  3, Jingyu Li 2, Ya Jiang  4, Wenmei Bao 5, Youjian 
Dou 4, Yi Pu 5, Jin Lei 5, Haitao Yang  2, Ruiju Jiang  1, Yan Deng 1, Zhimei Zhao 1, Jing Pu 1, Jing 

Yang 1, Yadong Li 1, Min Xu 1, Wei Cai 1, Yanchun Che 6, Li Shi 7 

Abstract 

Background: There has been no data on the immunogenicity and safety of the 4th booster 

dose of the sIPV immunization in 18-24 months old children in post-marketing studies of 

large cohort providing with robust results. 

Method: In a phase Ⅳ  randomized, double-blinded clinical trial, 1200 participants aged 2 

months were immunized with three consecutive doses of sIPV at 2, 3, and 4 months old to 

complete primary immunization. Out of the 1200 participants, 1129 received the 4th dose of 

sIPV as booster immunization. Immunogenicity was evaluated in 1100 participants.  

Results: Seropositive rates of the anti-poliovirus type 1, 2, and 3 neutralizing antibodies 
were 99.9 %, 98.0 %, 98.2 %, respectively, with GMTs of 557.0, 146.1, 362.0 one year after 

primary vaccination. After booster vaccination between 18 and 24 months old, the 

seropositive rates for 3 types all reached 100.0 %, with GMTs of 8343.6, 5039.6, 5492.0, 

respectively. Particularly for the anti-poliovirus type 2 antibody, the GMT was 230.4 after 

primary immunization, maintained to 146.1 one year after primary immunization, and 

increased to as high as 5039.6 after booster vaccination. The GMT ratios between each batch 
groups after booster immunization were between 0.67 and 1.50, meeting the immunological 

equivalence criteria. The incidence rate of adverse reaction was 23.0 %, which was 

comparable to those in the phase Ⅲ  trial but had a lower incidence. Furthermore, no SUSAR 

was reported in this study. 

Interpretation: In conclusion, as the anti-poliovirus antibodies gradually waned one year 
post sIPV primary vaccination, especially the type 2 antibody waned to a very low level, 

suggesting the importance of the booster immunization for children at the age of 18-24 

months old. The booster shot can greatly enhance the antibody level and protect children 

from the potential risk of infection with WPV and VDPV by supplementing the anti-poliovirus 

type 2 immunity gap in the current real world 

 
 

Vaccine. 2023 Sep 22;41(41):6083-6092. 

 doi: 10.1016/j.vaccine.2023.08.055. Epub 2023 Aug 29. 

Poliovirus type 1 systemic humoral and intestinal mucosal immunity induced by 

monovalent oral poliovirus vaccine, fractional inactivated poliovirus vaccine, and 

bivalent oral poliovirus vaccine: A randomized controlled trial 
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Konopka-Anstadt 1, Bernardo A Mainou 1, Jaymin C Patel 1, Jacquelyn S Lickness 1, Mark A 

Pallansch 1, Steven G F Wassilak 1, M Steven Oberste 1, Abhijeet Anand 1 

Abstract 

Background: To inform response strategies, we examined type 1 humoral and intestinal 

immunity induced by 1) one fractional inactivated poliovirus vaccine (fIPV) dose given with 

monovalent oral poliovirus vaccine (mOPV1), and 2) mOPV1 versus bivalent OPV (bOPV).  
Methods: We conducted a randomized, controlled, open-label trial in Dhaka, Bangladesh. 

Healthy infants aged 5 weeks were block randomized to one of four arms: mOPV1 at age 6-

10-14 weeks/fIPV at 6 weeks (A); mOPV1 at 6-10-14 weeks/fIPV at 10 weeks (B); mOPV1 at 6-

10-14 weeks (C); and bOPV at 6-10-14 weeks (D). Immune response at 10 weeks and 

cumulative response at 14 weeks was assessed among the modified intention-to-treat 

population, defined as seroconversion from seronegative (<1:8 titers) to seropositive (≥1:8) 

or a four-fold titer rise among seropositive participants sustained to age 18 weeks. We 
examined virus shedding after two doses of mOPV1 with and without fIPV, and after the first 

mOPV1 or bOPV dose. The trial is registered at ClinicalTrials.gov (NCT03722004). 

Findings: During 18 December 2018 - 23 November 2019, 1,192 infants were enrolled (arms 

A:301; B:295; C:298; D:298). Immune responses at 14 weeks did not differ after two mOPV1 

doses alone (94% [95% CI: 91-97%]) versus two mOPV1 doses with fIPV at 6 weeks (96% [93-

98%]) or 10 weeks (96% [93-98%]). Participants who received mOPV1 and fIPV at 10 weeks 

had significantly lower shedding (p < 0·001) one- and two-weeks later compared with mOPV1 
alone. Response to one mOPV1 dose was significantly higher than one bOPV dose (79% 

versus 67%; p < 0·001) and shedding two-weeks later was significantly higher after mOPV1 

(76% versus 56%; p < 0·001) indicating improved vaccine replication. Ninety-nine adverse 

events were reported, 29 serious including two deaths; none were attributed to study 

vaccines. 

Interpretation: Given with the second mOPV1 dose, fIPV improved intestinal immunity but 

not humoral immunity. One mOPV1 dose induced higher humoral and intestinal immunity 
than bOPV. 

 

 

Vaccines (Basel). 2024 Apr 17;12(4):424. 

 doi: 10.3390/vaccines12040424. 

The Immunogenicity of Monovalent Oral Poliovirus Vaccine Type 1 (mOPV1) and 

Inactivated Poliovirus Vaccine (IPV) in the EPI Schedule of India 
Lalitendu Mohanty 1, T Jacob John 2, Shailesh D Pawar 3, Padmasani Venkat 

Ramanan 4, Sharad Agarkhedkar 5, Pradeep Haldar 6 

Abstract 

Background: In 2016, the Global Polio Eradication Initiative (GPEI) recommended the 

cessation of using type 2 oral poliovirus vaccine (OPV) and OPV, with countries having to 

switch from the trivalent to bivalent OPV (bOPV) with the addition of inactivated poliovirus 

vaccine (IPV) in their routine immunization schedule. The current GPEI strategy 2022-2026 
includes a bOPV cessation plan and a switch to IPV alone or a combination of vaccine 

schedules in the future. The focus of our study was to evaluate the immunogenicity of 

monovalent OPV type 1 (mOPV1) with IPV and IPV-only schedules. 

Methods: This was a three-arm, multi-center randomized-controlled trial conducted in 2016-

2017 in India. Participants, at birth, were randomly assigned to the bOPV-IPV (Arm A) or 

mOPV1-IPV (Arm B) or IPV (Arm C) schedules. Serum specimens collected at birth and at 14, 
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18, and 22 weeks old were analyzed with a standard microneutralization assay for all the 

three poliovirus serotypes. 

Results: The results of 598 participants were analyzed. The type 1 cumulative 

seroconversion rates four weeks after the completion of the schedule at 18 weeks were 

99.5% (97.0-99.9), 100.0% (97.9-100.0), and 96.0% (92.0-98.1) in Arms A (4bOPV + IPV), B 

(4mOPV1 + IPV), and C (3IPV), respectively. Type 2 and type 3 seroconversions at 18 weeks 
were 80.0% (73.7-85.1), 76.9% (70.3-82.4); 93.2% (88.5-96.1), 100.0% (98.0-100.0); and 81.9% 

(75.6-86.8), 99.4% (96.9-99.9), respectively, in the three arms. 

Conclusions: This study shows the high efficacy of different polio vaccines for serotype 1 in 

all three schedules. The type 1 seroconversion rate of mOPV1 is non-inferior to bOPV. All the 

vaccines provide high type-specific immunogenicity. The program can adopt the use of 

different vaccines or schedules depending on the epidemiology from time to time. 

 

Rabies vaccine 
 

Hum Vaccin Immunother. 2023 Dec 31;19(1):2211896. 

 doi: 10.1080/21645515.2023.2211896. Epub 2023 May 30. 

Safety and immunogenicity of rabies vaccine (PVRV-WIBP) in healthy Chinese aged 10-

50 years old: Randomized, blinded, parallel controlled phase III clinical study  

Xiaoyuan Huang  1 2, Jing Liang  1 2, Lili Huang  3, Xuanxuan Nian 1 2, Wei Chen 1 2, Jiayou 
Zhang 1 2, Xiao Xu 1 2, Xuan Lin 1 2, Yue Wang 1 2, Jinrong Shi 1 2, Lanxin Jia  1 2, Qingliang Li 1 2, Qianxi 

Wang 1 2, Kai Duan 1 2, Xinguo Li 1 2, Yaqi Ji 1 2, Feixia Peng  1 2, Wei Zhang  3, Zhiqiang Xie 3, Yanxia 

Wang 3, Xiaoming Yang  1 4 

Abstract 

This phase III clinical trial aimed to assess the safety and demonstrate the immunogenicity of 

a candidate freeze-dried purified Vero cell-based rabies vaccine (PVRV-WIBP) developed for 

human use. A cohort of 40 participants in stage 1 and 1956 subjects in stage 2 with an age 
range of 10-50 years were recruited for the phase III clinical trial. For safety analysis in stage 

1, 20 participants received either 4-dose or 5-dose regimen of PVRV-WIBP. In stage 2, 1956 

subjects were randomly divided into the 5-dose PVRV-WIBP, 5-dose PVRV-LNCD, and 4-dose 

PVRV-WIBP groups. The serum neutralizing antibody titer against rabies was determined on 

day 7 or 14 and day 35 or 42. Adverse reactions were recorded for more than 6 months. Most 

adverse reactions, which were mild and moderate in severity, occurred and resolved within 1 

week after each injection in the PVRV-WIBP (4 and 5 doses) and PVRV-LNCD (5 doses) groups. 
All three groups achieved complete seroconversion 14 days after the initial dose and 14 days 

after completing the full vaccination schedule, the susceptible subjects in the PVRV-WIBP 

group (4-dose or 5-dose regimen) displayed higher neutralizing antibody titers against the 

rabies virus compared to those in the PVRV-LNCD group (5-dose regimen). PVRV-WIBP 

induced non-inferior immune responses versus PVRV-LNCD as assessed by seroconversion 

rate. PVRV-WIBP was well tolerated and non-inferior to PVRV-LNCD in healthy individuals 

aged 10-50 years. The results indicated that PVRV-WIBP (both 4- and 5-dose schedules) could 
be an alternative to rabies post-exposure prophylaxis. 
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Phase III randomized clinical studies to evaluate the immunogenicity, lot-to-lot 

consistency, and safety of ROTAVAC® liquid formulations (ROTAVAC 5C & 5D) and non -

inferiority comparisons with licensed ROTAVAC® (frozen formulation) in healthy infants  
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Abstract 

The WHO pre-qualified rotavirus vaccine, ROTAVAC®, is derived naturally from the neonatal 
116E rotavirus strain, and stored at -20°C. As refrigerator storage is preferable, 

immunogenicity and safety of liquid formulations kept at 2-8°C, having excipients to stabilize 

the rotavirus, with or without buffers, were compared with ROTAVAC® in different clinical 

studies. Study-1, the pivotal trial for this entire product development work, was a 

randomized, single-blind trial with two operationally seamless phases: (i) an exploratory 

phase involving 675 infants in which two formulations, ROTAVAC 5C (LnHRV-1.5 mL and 
LnHRV-2.0 mL) containing buffer and excipients to stabilize the virus against gastric acidity 

and temperature, were compared with ROTAVAC®. As the immune response of ROTAVAC 5C 

(LnHRV-2.0 mL) was non-inferior to ROTAVAC®, it was selected for (ii) confirmatory phase, 

involving 1,302 infants randomized 1:1:1:1 to receive three lots of LnHRV-2.0 mL, or 

ROTAVAC®. Primary objectives were the evaluation of non-inferiority and lot-to-lot 

consistency. The secondary objectives were to assess the safety and interference with the 

concomitant pentavalent vaccine. As it was separately established that buffers are not 
required for ROTAVAC®, in Study-2, the safety and immunogenicity of ROTAVAC 5D® (with 

excipients) were compared with ROTAVAC® and lot-to-lot consistency was assessed in 

another study. All lots elicited consistent immune responses, did not interfere with UIP 

vaccines, and had reactogenicity similar to ROTAVAC®. ROTAVAC 5C and ROTAVAC 5D® were 

immunogenic and well tolerated as ROTAVAC®. ROTAVAC 5D® had comparable 

immunogenicity and safety profiles with ROTAVAC® and can be stored at 2-8°C, leading to 

WHO pre-qualification. 
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A phase 3 randomized, open-label study evaluating the immunogenicity and safety of 

concomitant and staggered administration of a live, pentavalent rotavirus vaccine and 
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Abstract 

This open-label, randomized, phase 3 study in China (V260-074; NCT04481191) evaluated the 

immunogenicity and safety of concomitant and staggered administration of three doses of 

an oral, live, pentavalent rotavirus vaccine (RV5) and three doses of an intramuscular, 

inactivated poliomyelitis vaccine (IPV) in 400 healthy infants. The primary objective was the 

non-inferiority of neutralizing antibody (nAb) responses in the concomitant- versus the 
staggered-use groups. Antibody responses were measured at baseline and 1-month post-

dose 3 (PD3). Parents/legal guardians recorded adverse events for 30 or 15 d after study 

vaccinations in the concomitant-use or staggered-use groups, respectively. At PD3, >98% of 

participants seroconverted to all three poliovirus types, and the primary objective was met 

as lower bounds of the two-sided 95% CI for between-group difference in nAb 

seroconversion percentages ranged from - 4.3% to - 1.6%, for all poliovirus types, p < .001. At 

PD3, geometric mean titers (GMTs) of nAb responses to poliovirus types 1, 2, and 3 in the 
concomitant-use group and the staggered-use group were comparable; 100% of participants 

had nAb titers ≥1:8 and ≥1:64 for all poliovirus types. Anti-rotavirus serotype-specific IgA 

GMTs and participants with ≥3-fold rise in postvaccination titers from baseline were 

comparable between groups. Administration of RV5 and IPV was well tolerated with 

comparable safety profiles in both groups. The immunogenicity of IPV in the concomitant-

use group was non-inferior to the staggered-use group and RV5 was immunogenic in both 

groups. No safety concerns were identified. These data support the concomitant use of RV5 
and IPV in healthy Chinese infants. 

 

 

 

Am J Trop Med Hyg. 2024 Apr 16;110(6):1201-1209. 

 doi: 10.4269/ajtmh.23-0348. Print 2024 Jun 5. 

Effect of Non-Rotavirus Enteric Infections on Vaccine Efficacy in a ROTASIIL Clinical Trial 
Dilip Abraham 1, Prasanna Samuel Premkumar 1, James A Platts-Mills 2, Tushar 

Tewari 3, Niranjan Bhat 4, Revathi Rajendiran 1, Hemavathi Gunalan 1, Gagandeep Kang  1 

Abstract 

This study examined the relative proportion of enteric pathogens associated with severe 

gastroenteritis (GE) among children younger than 2 years in a phase III efficacy trial of the 

ROTASIIL® vaccine in India, evaluated the impact of co-infections on vaccine efficacy (VE), 

and characterized the association between specific pathogens and the clinical profile of 
severe GE. Stored stool samples collected from cases of severe GE in the phase III trial were 

tested by quantitative polymerase chain reaction using TaqMan™ Array Cards. Etiology was 

attributed by calculating the adjusted attributable fraction (AF) for each pathogen. A test-

negative design was used to estimate VE. The pathogens with the highest AFs for severe 

diarrhea were rotavirus (23.5%), adenovirus 40/41 (17.0%), Shigella spp./enteroinvasive 

Escherichia coli, norovirus GII, enterotoxigenic E. coli, and Cryptosporidium spp. A 

considerable proportion of the disease in these children could not be explained by the 
pathogens tested. Severe GE cases associated with rotavirus and Shigella spp. were more 

likely to have a longer duration of vomiting and diarrhea, respectively. Cases attributed to 

Cryptosporidium spp. were more severe and required hospitalization. In the intention-to-

treat population, VE was estimated to be 43.9% before and 46.5% after adjustment for co-

infections; in the per-protocol population, VE was 46.7% before and 49.1% after adjustments. 

Rotavirus continued to be the leading cause of severe GE in this age group. The adjusted VE 
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estimates obtained did not support co-infections as a major cause of lower vaccine 

performance in low- and middle-income countries. 

 

 

RSV vaccine 
 

J Infect Dis. 2024 Jan 12;229(1):95-107. 
 doi: 10.1093/infdis/jiad271. 

Safety and Immunogenicity of a ChAd155-Vectored Respiratory Syncytial Virus Vaccine 

in Infants 6-7 Months of age: A Phase 1/2 Randomized Trial 

Xavier Sáez-Llorens 1 2 3 4, Ximena Norero 1 2, Marisa Márcia Mussi-Pinhata  5, Kathia 

Luciani 6, Ignacio Salamanca de la Cueva  7, Javier Díez-Domingo 8, Eduardo Lopez-

Medina 9, Cristina Epalza  10, Jerzy Brzostek 11, Henryk Szymański 12, François D 

Boucher 13, Benhur S Cetin 14, Tirza De Leon 15, Ener Cagri Dinleyici  16, Miguel Ángel Marín 
Gabriel 17, Tolga Ince 18, Mercedes Macias-Parra 19, Joanne M Langley 20, Federico Martinón-

Torres 21 22 23, Mika Rämet 24, Ernest Kuchar 25, Jorge Pinto 26, Thanyawee 

Puthanakit 27, Fernando Baquero-Artigao 28, Guido Castelli Gattinara  29, Jose Manuel Merino 

Arribas 30, Jose Tomas Ramos Amador 31 32, Leszek Szenborn 33, Bruce Tapiero 34, Evan J 

Anderson 35, James D Campbell 36, Saul N Faust 37, Vanja Nikic 38, Yingjun Zhou 38, Wenji 

Pu 38, Damien Friel 39, Ilse Dieussaert 39, Antonio Gonzalez Lopez 38, Roderick McPhee 38, Sonia K 
Stoszek 38, Nicolas Vanhoutte 39 

Abstract 

Background: Respiratory syncytial virus (RSV) is a common cause of lower respiratory tract 

infections in infants. This phase 1/2, observer-blind, randomized, controlled study assessed 

the safety and immunogenicity of an investigational chimpanzee-derived adenoviral vector 

RSV vaccine (ChAd155-RSV, expressing RSV F, N, and M2-1) in infants. 

Methods: Healthy 6- to 7-month-olds were 1:1:1-randomized to receive 1 low ChAd155-RSV 
dose (1.5 × 1010 viral particles) followed by placebo (RSV_1D); 2 high ChAd155-RSV doses (5 × 

1010 viral particles) (RSV_2D); or active comparator vaccines/placebo (comparator) on days 

1 and 31. Follow-up lasted approximately 2 years. 

Results: Two hundred one infants were vaccinated (RSV_1D: 65; RSV_2D: 71; comparator: 

65); 159 were RSV-seronaive at baseline. Most solicited and unsolicited adverse events after 

ChAd155-RSV occurred at similar or lower rates than after active comparators. In infants who 

developed RSV infection, there was no evidence of vaccine-associated enhanced respiratory 
disease (VAERD). RSV-A neutralizing titers and RSV F-binding antibody concentrations were 

higher post-ChAd155-RSV than postcomparator at days 31, 61, and end of RSV season 1 

(mean follow-up, 7 months). High-dose ChAd155-RSV induced stronger responses than low-

dose, with further increases post-dose 2. 

Conclusions: ChAd155-RSV administered to 6- to 7-month-olds had a reactogenicity/safety 

profile like other childhood vaccines, showed no evidence of VAERD, and induced a humoral 

immune response. 
 

 

 

Influenza Other Respir Viruses. 2023 Jul 25;17(7):e13176. 
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Safety and efficacy of AK0529 in respiratory syncytial virus-infected infant patients: A 

phase 2 proof-of-concept trial 

Li-Min Huang  1, Andreas Schibler 2, Yi-Chuan Huang  3, Andrew Tai 4, Hsin Chi 5, Chae-Hee 

Chieng 6, Jinn-Li Wang 7, Aviv Goldbart 8, Swee-Ping Tang  9, Yhu-Chering Huang  10, Shane 

George 11, Derya Alabaz 12, Lea Bentur 13, Siew-Choo Su 14, Jessie de Bruyne 15, Bulent 
Karadag  16, Feng Gu 17, Gang Zou 17, Stephen Toovey 17, John P DeVincenzo 18, Jim Z Wu 17 

Abstract 

Background: Respiratory syncytial virus (RSV) infection is a cause of substantial morbidity 

and mortality in young children. There is currently no effective therapy available.  

Methods: This was a Phase 2 study of the oral RSV fusion protein inhibitor AK0529 in infants 

aged 1-24 months, hospitalized with RSV infection. In Part 1, patients (n = 24) were 

randomized 2:1 to receive a single dose of AK0529 up to 4 mg/kg or placebo. In Part 2, 
patients (n = 48) were randomized 2:1 to receive AK0529 at 0.5, 1, or 2 mg/kg bid or placebo 

for 5 days. Sparse pharmacokinetic samples were assessed using population 

pharmacokinetics modelling. Safety, tolerability, viral load, and respiratory signs and 

symptoms were assessed daily during treatment. 

Results: No safety or tolerability signals were detected for AK0529: grade ≥3 treatment-

emergent adverse events occurring in 4.1% of patients in AK0529 and 4.2% in placebo 

groups, respectively, and none led to death or withdrawal from the study. In Part 2, targeted 
drug exposure was reached with 2 mg/kg bid. A numerically greater reduction in median viral 

load with 2 mg/kg bid AK0529 than with placebo at 96 h was observed. A -4.0 (95% CI: -4.51, -

2.03) median reduction in Wang Respiratory Score from baseline to 96 h was observed in the 

2 mg/kg group compared with -2.0 (95% CI: -3.42, -1.82) in the placebo group. 

Conclusions: AK0529 was well tolerated in hospitalized RSV-infected infant patients. 

Treatment with AK0529 2 mg/kg bid was observed to reduce viral load and Wang Respiratory 

Score. 
 

Salmonella typhi vaccine 
 

 

Schistosomiasis vaccine 
 

 

Typhoid vaccine 
 Clin Infect Dis. 2023 Jul 5;77(1):138-144. 

 doi: 10.1093/cid/ciad132. 

Programmatic Effectiveness of a Pediatric Typhoid Conjugate Vaccine Campaign in Navi 

Mumbai, India 

Seth A Hoffman 1, Christopher LeBoa  1, Kashmira Date 2, Pradeep Haldar 3, Pauline 

Harvey 4, Rahul Shimpi 4, Qian An 2, Chenhua Zhang  2, Niniya Jayaprasad 4, Lily Horng  1, Kirsten 

Fagerli 2, Priyanka Borhade 4, Savita Daruwalla  5, Dhanya Dharmapalan 6, Jeetendra 
Gavhane 7, Shrikrishna Joshi 8, Rajesh Rai 9, Varsha Rathod 10, Keertana Shetty 11, Divyalatha S 
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Warrier 12, Shalini Yadav 13, Debjit Chakraborty 14, Sunil Bahl 15, Arun Katkar 4, Abhishek 

Kunwar 4, Vijay Yewale 6, Jason R Andrews 1, Pankaj Bhatnagar 4, Shanta Dutta  14, Stephen P 

Luby 1 

Abstract 

Background: The World Health Organization recommends vaccines for prevention and 

control of typhoid fever, especially where antimicrobial-resistant typhoid circulates. In 2018, 
the Navi Mumbai Municipal Corporation (NMMC) implemented a typhoid conjugate vaccine 

(TCV) campaign. The campaign targeted all children aged 9 months through 14 years within 

NMMC boundaries (approximately 320 000 children) over 2 vaccination phases. The phase 1 

campaign occurred from 14 July 2018 through 25 August 2018 (71% coverage, approximately 

113 420 children). We evaluated the phase 1 campaign's programmatic effectiveness in 

reducing typhoid cases at the community level. 

Methods: We established prospective, blood culture-based surveillance at 6 hospitals in Navi 
Mumbai and offered blood cultures to children who presented with fever ≥3 days. We used a 

cluster-randomized (by administrative boundary) test-negative design to estimate the 

effectiveness of the vaccination campaign on pediatric typhoid cases. We matched test-

positive, culture-confirmed typhoid cases with up to 3 test-negative, culture-negative 

controls by age and date of blood culture and assessed community vaccine campaign phase 

as an exposure using conditional logistic regression. 

Results: Between 1 September 2018 and 31 March 2021, we identified 81 typhoid cases and 
matched these with 238 controls. Cases were 0.44 times as likely to live in vaccine campaign 

communities (programmatic effectiveness, 56%; 95% confidence interval [CI], 25% to 74%; P 

= .002). Cases aged ≥5 years were 0.37 times as likely (95% CI, .19 to .70; P = .002) and cases 

during the first year of surveillance were 0.30 times as likely (95% CI, .14 to .64; P = .002) to 

live in vaccine campaign communities. 

Conclusions: Our findings support the use of TCV mass vaccination campaigns as effective 

population-based tools to combat typhoid fever. 
 

 

 

Hum Vaccin Immunother. 2023 Dec 31;19(1):2203634. 

 doi: 10.1080/21645515.2023.2203634. 

A randomized, observer-blind, controlled phase III clinical trial assessing safety and 

immunological non-inferiority of Vi-diphtheria toxoid versus Vi-tetanus toxoid typhoid 
conjugate vaccine in healthy volunteers in eastern Nepal 

Shipra Chaudhary 1, Gauri Shankar Shah 1, Nisha Keshary Bhatta  1, Prakash Poudel 1, Basant 

Rai 1, Surendra Uranw 1, Prashant Mani Tripathi  1, Basudha Khanal 1, Anup Ghimire 1, Nikita 

Rai 1, Birendra Prasad Gupta  2, Sridhar Vemula  2, T Anh Wartel 2, Sushant 

Sahastrabuddhe 2, Tarun Saluja  2 

Abstract 

Typhoid remains one of the major serious health concerns for children in developing 
countries. With extremely drug-resistant cases emerging, preventative measures like 

sanitation and vaccination, including typhoid conjugate vaccines (TCV) remain the mainstay 

in its prevention and control. Different types of TCVs are being developed to meet the global 

demand. This report outlines the results from a study done to assess the immunogenicity 

and safety of Vi-Diphtheria toxoid (Vi-DT) TCV in Nepal. The study was a randomized, active-

controlled, immunological non-inferiority and safety study. Eligible participants from Sunsari 
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and Morang districts of eastern Nepal were randomized into 4 study groups (A-D) within 3 

age strata (6 months to <2 years, 2 to <18 years, and 18 to 45 years). Groups A to C received a 

single dose (25 μg) of Vi-DT test vaccine from any of the 3 lots, while group D received the 

comparator, Typbar-TCV®, Vi-tetanus toxoid (Vi-TT) vaccine (25 μg) in 1:1:1:1 ratio and 

evaluated at 4 weeks postvaccination with 6 months follow-up. Amongst 400 randomized 

participants, anti-Vi-IgG seroconversion rates for all age strata in Vi-DT pooled groups 
(A+B+C) were 100.00% (97.5% CI 98.34-100.00) vs 98.99% (97.5% CI 93.99-99.85) in Vi-TT 

group (D) at 4 weeks. Comparable safety events were reported between the groups. Three 

serious adverse events (1 in Vi-DT; 2 in Vi-TT group) were reported during the 6 months 

follow-up, none being related to the investigational product. Thus, Vi-DT vaccine is safe, 

immunogenic, and immunologically non-inferior to Vi-TT when analyzed at 4 weeks 

postvaccination. 

 
 

J Pediatric Infect Dis Soc. 2023 Sep 27;12(9):513-518. 

 doi: 10.1093/jpids/piad058. 

Durable Anti-Vi IgG and IgA Antibody Responses in 15-Month-Old Children Vaccinated 

With Typhoid Conjugate Vaccine in Burkina Faso 

Alphonse Ouedraogo 1, Amidou Diarra  1, Issa Nébié 1, Nouhoun Barry 1, Jean Moise 

Kabore 1, Alfred B Tiono 1, Shrimati Datta  2, Yuanyuan Liang  2 3, Ifayet Mayo 2, Jennifer J 
Oshinsky 2, J Kathleen Tracy 2, Tsion Girmay 2, Marcela F Pasetti 2, Leslie P Jamka  2, Kathleen M 

Neuzil 2, Sodiomon B Sirima  1, Matthew B Laurens 2 

Abstract 

We assessed anti-Vi IgG/IgA responses to typhoid conjugate vaccine (TCV) in children 

enrolled in a double-blind randomized controlled, phase 2 trial in Burkina Faso. Anti-Vi IgG 

seroconversion and anti-Vi IgA titers were higher in TCV than control recipients at 30-35 

months post-vaccination. TCV induces durable immunity in Burkinabe children vaccinated at 
15 months. 

 

 

 

Lancet. 2024 Feb 3;403(10425):459-468. 

 doi: 10.1016/S0140-6736(23)02031-7. Epub 2024 Jan 25. 

Efficacy of typhoid conjugate vaccine: final analysis of a 4-year, phase 3, randomised 
controlled trial in Malawian children 

Priyanka D Patel 1, Yuanyuan Liang  2, James E Meiring  3, Nedson Chasweka  1, Pratiksha 

Patel 1, Theresa Misiri 1, Felistas Mwakiseghile 1, Richard Wachepa  1, Happy C Banda  1, Florence 

Shumba 1, Gift Kawalazira  4, Queen Dube 5, Nginache Nampota-Nkomba 6, Osward M 

Nyirenda  6, Tsion Girmay 2, Shrimati Datta  7, Leslie P Jamka  7, J Kathleen Tracy 2, Matthew B 

Laurens 7, Robert S Heyderman 8, Kathleen M Neuzil 9, Melita A Gordon 1; TyVAC team 

Abstract 
Background: Randomised controlled trials of typhoid conjugate vaccines among children in 

Africa and Asia have shown high short-term efficacy. Data on the durability of protection 

beyond 2 years are sparse. We present the final analysis of a randomised controlled trial in 

Malawi, encompassing more than 4 years of follow-up, with the aim of investigating vaccine 

efficacy over time and by age group. 
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Methods: In this phase 3, double-blind, randomised controlled efficacy trial in Blantyre, 

Malawi, healthy children aged 9 months to 12 years were randomly assigned (1:1) by an 

unmasked statistician to receive a single dose of Vi polysaccharide conjugated to tetanus 

toxoid vaccine (Vi-TT) or meningococcal capsular group A conjugate (MenA) vaccine. 

Children had to have no previous history of typhoid vaccination and reside in the study areas 

for inclusion and were recruited from government schools and health centres. Participants, 
their parents or guardians, and the study team were masked to vaccine allocation. Nurses 

administering vaccines were unmasked. We did surveillance for febrile illness from 

vaccination until follow-up completion. The primary outcome was first occurrence of blood 

culture-confirmed typhoid fever. Eligible children who were randomly assigned and 

vaccinated were included in the intention-to-treat analyses. This trial is registered at 

ClinicalTrials.gov, NCT03299426. 

Findings: Between Feb 21, 2018, and Sept 27, 2018, 28 130 children were vaccinated; 14 069 
were assigned to receive Vi-TT and 14 061 to receive MenA. After a median follow-up of 4·3 

years (IQR 4·2-4·5), 24 (39·7 cases per 100 000 person-years) children in the Vi-TT group and 

110 (182·7 cases per 100 000 person-years) children in the MenA group were diagnosed with a 

first episode of blood culture-confirmed typhoid fever. In the intention-to-treat population, 

efficacy of Vi-TT was 78·3% (95% CI 66·3-86·1), and 163 (129-222) children needed to be 

vaccinated to prevent one case. Efficacies by age group were 70·6% (6·4-93·0) for children 

aged 9 months to 2 years; 79·6% (45·8-93·9) for children aged 2-4 years; and 79·3% (63·5-89·0) 
for children aged 5-12 years. 

Interpretation: A single dose of Vi-TT is durably efficacious for at least 4 years among 

children aged 9 months to 12 years and shows efficacy in all age groups, including children 

younger than 2 years. These results support current WHO recommendations in typhoid-

endemic areas for mass campaigns among children aged 9 months to 15 years, followed by 

routine introduction in the first 2 years of life. 

 
 

 

Lancet Glob Health. 2024 Apr;12(4):e589-e598. 

 doi: 10.1016/S2214-109X(23)00606-X. 

Efficacy of typhoid vaccines against culture-confirmed Salmonella Typhi in typhoid 

endemic countries: a systematic review and meta-analysis 

Rabab Batool 1, Zoya Haq Qamar 2, Rehana Abdus Salam 3, Mohammad Tahir Yousafzai  4, Per 
Ashorn 5, Farah Naz Qamar 6 

Abstract 

Background: Typhoid is a serious public health threat in many low-income and middle-

income countries. Several vaccines for typhoid have been recommended by WHO for typhoid 

prevention in endemic countries. This study aimed to review the efficacy of typhoid vaccines 

against culture-confirmed Salmonella enterica serovar Typhi. 

Methods: We searched the Cochrane Central Register of Controlled Trials, MEDLINE, and 
Embase for studies published in English between Jan 1, 1986 and Nov 2, 2023. We included 

randomised controlled trials (RCTs) comparing typhoid vaccines with a placebo or another 

vaccine. This meta-analysis evaluated the efficacy and safety of several typhoid vaccines, 

including live attenuated oral Ty21a vaccine, Vi capsular polysaccharide (Vi -PS), Vi 

polysaccharide conjugated to recombinant Pseudomonas aeruginosa exotoxin A vaccine (Vi -

rEPA), and Vi-tetanus toxoid conjugate vaccine (TCV). The certainty of evidence for key 
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outcomes was evaluated using Grading of Recommendations, Assessment, Development, 

and Evaluations methodology. The outcome of interest was typhoid fever confirmed by the 

isolation of Salmonella enterica serovar Typhi in blood and adverse events following 

immunisation. This study is registered with PROSPERO (CRD42021241043). 

Findings: We included 14 RCTs assessing four different vaccines (Ty21a: four trials; Vi-PS: five 

trials; Vi-rEPA: one trial; TCV: four trials) involving 585 253 participants. All trials were 
conducted in typhoid endemic countries and the age of participants ranged from 6 months 

to 50 years. The pooled efficacy against typhoid fever was 45% (95% CI 33-55%; four trials; 

247 649 participants; I2 59%; moderate certainty) for Ty21a and 58% (44-69%; five trials; 214 

456 participants; I2 34%; moderate certainty) for polysaccharide Vi-PS. The cumulative 

efficacy of two doses of Vi-rEPA vaccine at 2 years was 91% (88-96%; one trial; 12 008 

participants; moderate certainty). The pooled efficacy of a single shot of TCV at 2 years post-

immunisation was 83% (77-87%; four trials; 111 130 participants; I2 0%; moderate certainty). 
All vaccines were safe, with no serious adverse effects reported in the trials.  

Interpretation: The existing data from included trials provide promising results regarding 

the efficacy and safety of the four recommended typhoid vaccines. TCV and Vi-rEPA were 

found to have the highest efficacy at 2 years post-immunisation. However, follow-up data for 

Vi-rEPA are scarce and only TCV is pre-qualified by WHO. Therefore, roll-out of TCV into 

routine immunisation programmes in typhoid endemic settings is highly recommended. 

 

Varicella vaccine 

Yellow fever vaccine 
 

Lancet Infect Dis. 2023 Aug;23(8):965-973. 

 doi: 10.1016/S1473-3099(23)00131-7. Epub 2023 Apr 28. 

Immunogenicity and safety of fractional doses of 17D-213 yellow fever vaccine in 

children (YEFE): a randomised, double-blind, non-inferiority substudy of a phase 4 trial 

Aitana Juan-Giner 1, Maria L Namulwana  2, Derick Kimathi 3, Kyra H Grantz 4, Gamou 
Fall 5, Moussa Dia  5, Ndeye S Bob 5, Amadou Alpha Sall 5, Caroline Nerima  2, Mateus Kambale 

Sahani 2, Edgar M Mulogo 6, Immaculate Ampeire 7, Joachim Hombach 8, Deborah 

Nanjebe 2, Juliet Mwanga-Amumpaire 2, Derek A T Cummings 9, Philip Bejon 3, George M 

Warimwe 3, Rebecca F Grais 10 

Abstract 

Background: Current supply shortages constrain yellow fever vaccination activities, 
particularly outbreak response. Although fractional doses of all WHO-prequalified yellow 

fever vaccines have been shown to be safe and immunogenic in a randomised controlled 

trial in adults, they have not been evaluated in a randomised controlled trial in young 

children (9-59 months old). We aimed to assess the immunogenicity and safety of fractional 

doses compared with standard doses of the WHO-prequalified 17D-213 vaccine in young 

children. 

Methods: This substudy of the YEFE phase 4 study was conducted at the Epicentre Mbarara 
Research Centre (Mbarara, Uganda). Eligible children were aged 9-59 months without 

contraindications for vaccination, without history of previous yellow fever vaccination or 

infection and not requiring yellow fever vaccination for travelling. Participants were 
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randomly assigned, using block randomisation, 1:1 to standard or fractional (one-fifth) dose 

of yellow fever vaccine. Investigators, participants, and laboratory personnel were blinded to 

group allocation. Participants were followed for immunogenicity and safety at 10 days, 28 

days, and 1 year after vaccination. The primary outcome was non-inferiority in 

seroconversion (-10 percentage point margin) 28 days after vaccination measured by 50% 

plaque reduction neutralisation test (PRNT50) in the per-protocol population. Safety and 
seroconversion at 10 days and 12-16 months after vaccination (given COVID-19 resctrictions) 

were secondary outcomes. This study is registered with ClinicalTrials.gov, NCT02991495. 

Findings: Between Feb 20, 2019, and Sept 9, 2019, 433 children were assessed, and 420 were 

randomly assigned to fractional dose (n=210) and to standard dose (n=210) 17D-213 

vaccination. 28 days after vaccination, 202 (97%, 95% CI 95-99) of 207 participants in the 

fractional dose group and 191 (100%, 98-100) of 191 in the standard dose group 

seroconverted. The absolute difference in seroconversion between the study groups in the 
per-protocol population was -2 percentage points (95% CI -5 to 1). 154 (73%) of 210 

participants in the fractional dose group and 168 (80%) of 210 in the standard dose group 

reported at least one adverse event 28 days after vaccination. At 10 days follow-up, 

seroconversion was lower in the fractional dose group than in the standard dose group. The 

most common adverse events were upper respiratory tract infections (n=221 [53%]), 

diarrhoea (n=68 [16%]), rhinorrhoea (n=49 [12%]), and conjunctivitis (n=28 [7%]). No 

difference was observed in incidence of adverse events and serious adverse events between 
study groups. 

Conclusions: Fractional doses of the 17D-213 vaccine were non-inferior to standard doses in 

inducing seroconversion 28 days after vaccination in children aged 9-59 months when 

assessed with PRNT50, but we found fewer children seroconverted at 10 days. The results 

support consideration of the use of fractional dose of yellow fever vaccines in WHO 

recommendations for outbreak response in the event of a yellow fever vaccine shortage to 

include children. 
 

 

Vitamin A 
(also see Retinopathy of Prematurity) 

 

Eur J Nutr. 2024 Apr;63(3):905-918. 

 doi: 10.1007/s00394-023-03314-6. Epub 2024 Jan 19. 

Supplementation of red palm olein-enriched biscuits improves levels of provitamin A 
carotenes, iron, and erythropoiesis in vitamin A-deficient primary schoolchildren: a 

double-blinded randomised controlled trial 

Pei Yee Tan 1 2, Radhika Loganathan 3, Kim-Tiu Teng 1, Syahirah Nadiah Mohd Johari  2, Soo 

Ching Lee 4, Kanga Rani Selvaduray 1, Romano Ngui 2 5, Yvonne Ai-Lian Lim 6 

Abstract 

Purpose: Vitamin A deficiency (VAD) remains a significant contributor to childhood morbidity 

and mortality in developing countries; therefore, the implementation of sustainable and 
cost-effective approaches to control VAD is of utmost pertinence. This study aims to 

investigate the efficacy of red palm olein (RPO)-enriched biscuit supplementation in 
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improving vitamin A, haematological, iron, and inflammatory status among vitamin A-

deficient schoolchildren. 

Methods: We conducted a double-blinded, randomised controlled trial involving 651 rural 

primary schoolchildren (8-12 years) with VAD in Malaysia. The schoolchildren were 

randomised to receive either RPO-enriched biscuits (experimental group, n = 334) or palm 

olein-enriched biscuits (control group, n = 317) for 6-month duration. 
Results: Significant improvements in retinol and retinol-binding protein 4 levels were 

observed in both groups after supplementation (P < 0.001). The improvement in retinol levels 

were similar across groups among subjects with confirmed VAD (P = 0.40). Among those with 

marginal VAD, greater improvement in retinol levels was recorded in the control group (P < 

0.001) but lacked clinical significance. The levels of α- and β-carotenes, haematological 

parameters (haemoglobin, packed cell volume, mean corpuscular volume and mean 

corpuscular haemoglobin) and iron enhanced more significantly in the experimental group 
(P < 0.05). The significant reduction in the prevalence of microcytic anaemia ( - 21.8%) and 

high inflammation (- 8.1%) was only observed in the experimental group. 

Conclusion: The supplementation of RPO-enriched biscuits enhanced levels of provitamin A 

carotenes, iron, and erythropoiesis, and exhibited anti-inflammatory effects. Therefore, the 

incorporation of RPO into National Nutritional Intervention Programs may be a potential 

measure to improve the health status of vitamin A-deficient children, among various other 

interventions. 
 

 

Vitamin D 
(See also Neonates – preterm and low birth weight, and Endocrine diseases and bone health) 

 

 

Nutrients. 2024 Jun 11;16(12):1828. 

 doi: 10.3390/nu16121828. 
Does Vitamin D3 Supplementation Improve Depression Scores among Rural 

Adolescents? A Randomized Controlled Trial 

Pradeep Tarikere Satyanarayana  1, Ravishankar Suryanarayana  2, Susanna Theophilus 

Yesupatham 3, Sudha Reddy Varadapuram Ramalingareddy  4, Navya Aswathareddy Gopalli  5 

Abstract 

Background: Contemporary evidence has been established demonstrating that stunted 

vitamin D levels are associated with depression, poor mood, and other mental disorders. 
Individuals with normal vitamin D levels have a much lower probability of developing 

depression. Improving vitamin D levels by supplementation has shown betterment in 

depressive patients among different age groups. The objective of this study was to assess the 

effect of vitamin D supplementation on depression scores among rural adolescents.  

Material and methods: This study was a cluster randomized controlled trial carried out for a 

period of 3 years among adolescents from rural Kolar. The sample size was calculated based 

on previous research and was determined to be 150 for each group. The intervention arm 
received 2250 IU of vitamin D, and the control arm received a lower dose of 250 IU of vitamin 

D for 9 weeks. To assess sociodemographic status, a pretested, semi-structured 

questionnaire was used, and, to assess depression, the Beck Depression Inventory (BDI-II) 
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was used. A baseline assessment was carried out for vitamin D status and depression status, 

followed by a post-intervention assessment. From the start of the trial, the participants were 

contacted every week by the pediatric team to investigate any side effects. 

Results: Out of 235 school students in the vitamin D supplementation arm, 129 (54.9%) 

belonged to the 15 years age group, 124 (52.8%) were boys, and 187 (79.6%) belonged to a 

nuclear family. Out of 216 school students in the calcium supplementation arm, 143 (66.2%) 
belonged to the 15 years age group, 116 (53.7%) were girls, and 136 (63%) belonged to a 

nuclear family. By comparing Beck depression scores before and after the intervention, it 

was found that the vitamin D intervention arm showed a statistically significant reduction in 

Beck depression scores. 

Conclusions: The present study showed that vitamin D supplementation reduced 

depression scores, showing some evidence that nutritional interventions for mental health 

issues such as depression are an excellent option. Vitamin D supplementation in schools can 
have numerous beneficiary effects on health while mutually benefiting mental health.  

 

 

 

BMJ Paediatr Open. 2024 Apr 10;8(1):e002495. 

 doi: 10.1136/bmjpo-2024-002495. 

Influence of vitamin D supplementation on growth, body composition, pubertal 
development and spirometry in South African schoolchildren: a randomised controlled 

trial (ViDiKids) 

Keren Middelkoop # 1 2, Lisa Micklesfield # 3 4, Justine Stewart 1 2, Neil Walker 5, David A 

Jolliffe 6, Amy E Mendham 3 4, Anna K Coussens 7 8, James Nuttall 9, Jonathan Tang  10 11, William 

D Fraser 10 11, Waheedullah Momand 6, Cyrus Cooper 12 13, Nicholas C Harvey 12 13, Robert J 

Wilkinson 7 14 15, Linda-Gail Bekker 1 2, Adrian R Martineau 16 

Abstract 
Objective: To determine whether weekly oral vitamin D supplementation influences growth, 

body composition, pubertal development or spirometric outcomes in South African 

schoolchildren. 

Design: Phase 3 double-blind randomised placebo-controlled trial. 

Setting: Socioeconomically disadvantaged peri-urban district of Cape Town, South Africa. 

Participants: 1682 children of black African ancestry attending government primary schools 

and aged 6-11 years at baseline. 
Interventions: Oral vitamin D3 (10 000 IU/week) versus placebo for 3 years. 

Main outcome measures: Height-for-age and body mass index-for-age, measured in all 

participants; Tanner scores for pubertal development, spirometric lung volumes and body 

composition, measured in a subset of 450 children who additionally took part in a nested 

substudy. 

Results: Mean serum 25-hydroxyvitamin D3 concentration at 3-year follow-up was higher 

among children randomised to receive vitamin D versus placebo (104.3 vs 64.7 nmol/L, 
respectively; mean difference (MD) 39.7 nmol/L, 95% CI 37.6 to 41.9 nmol/L). No statistically 

significant differences in height-for-age z-score (adjusted MD (aMD) -0.08, 95% CI -0.19 to 

0.03) or body mass index-for-age z-score (aMD -0.04, 95% CI -0.16 to 0.07) were seen between 

vitamin D versus placebo groups at follow-up. Among substudy participants, allocation to 

vitamin D versus placebo did not influence pubertal development scores, % predicted forced 
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expiratory volume in 1 s (FEV1), % predicted forced vital capacity (FVC), % predicted 

FEV1/FVC, fat mass or fat-free mass. 

Conclusions: Weekly oral administration of 10 000 IU vitamin D3 boosted vitamin D status 

but did not influence growth, body composition, pubertal development or spirometric 

outcomes in South African schoolchildren. 

 
 

 

Indian Pediatr. 2024 Jun 15;61(6):533-539. 

 Epub 2024 Apr 5. 

Effect of Antenatal Oral Vitamin D Supplementation on Serum 25(OH)D Concentration in 

Exclusively Breastfed Infants at 6 Months of age - A Randomized Double-Blind Placebo-

Controlled Trial 
Prashant Prabhakar 1, M M A Faridi 2, Anju Aggarwal 1, Rachna Aggarwal 3, S V Madhu 4, Rajeev 

Malhotra  5 

Abstract 

Objective: To compare the proportion of exclusively breastfed (EBF) infants having severe 

vitamin D deficiency (25(OH)D concentration <11 ng/mL) at 6 months of age when mothers 

were supplemented with 300,000 IU vitamin D3 or placebo during the third trimester of 

pregnancy. 
Methods: In this randomized double-blind placebo-controlled trial, we recruited 100 

pregnant women (who were willing to exclu-sively breastfeed their babies for 6 months) at 

30-32 weeks gestation and the infants born to them. Pregnant women were randomized to 

receive either oral vitamin D3 60,000 IU or placebo, given weekly for 5 weeks during the third 

trimester. Serum 25(OH)D, calcium, phosphorus and alkaline phosphatase concentration 

were measured in all participants at recruitment, in the cord blood at delivery, and in infants 

at 6 months of age. The proportion of infants developing severe vitamin D deficiency and 
rickets at 6 months was assessed. 

Results: A total 72 mother-infant dyads were followed-up till 6 months. At enrollment, the 

mean (SD) serum 25(OH)D concentration (ng/mL) were comparable in mothers in the 

intervention and control groups [12.9 (5.8) vs 12.8 (5.9), P = 0.96]. The mean (SD) 25(OH)D 

concentration (ng/mL) in the cord blood was significantly higher in the intervention group 

compared to the control group [42.1 (17.1) vs 12.7 (6.3); P = 0.002]. Serum 25(OH)D levels 

(ng/mL) in the infants at 6 months age were higher in the intervention group compared to 
the control group [31.8 (10.9) vs 12.5 (5.7); P < 0.001]. No infant in the intervention group had 

severe vitamin D deficiency at 6 months age compared to 54.3% infants in the control group 

(P < 0.001). No infant in the intervention group developed rickets. 

Conclusion: Oral supplementation of vitamin D3 to pregnant women in the third trimester 

prevents severe hypovitaminosis D in the EBF infants at 6 months of age. 

 

 
 

 

Nutr Rev. 2023 Jul 10;nuad082. 

 doi: 10.1093/nutrit/nuad082. Online ahead of print. 

High-dose oral vitamin D supplementation for prevention of infections in children aged 

0 to 59 months: a systematic review and meta-analysis 
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Janet Adede Carboo 1, Robin Claire Dolman-Macleod 1, Linda Malan 1, Martani Johanni 

Lombard 1 

Abstract 

Context: Vitamin D plays an important role in immune function, and the deficiency thereof 

has been associated with several infections, most notably respiratory tract infections. 

However, data from intervention studies investigating the effect of high-dose vitamin D 
supplementation on infections have been inconclusive. 

Objective: The aim of this study was to evaluate the level of evidence regarding the efficacy 

of vitamin D supplementation above the standard dose (400 IU) in preventing infections in 

apparently healthy children < 5 years of age. 

Data sources: PubMed, Scopus, Science Direct, Web of Science, Google Scholar, CINAHL, and 

MEDLINE electronic databases were searched between August 2022 and November 2022. 

Seven studies met the inclusion criteria. 
Data extraction: Meta-analyses of outcomes in more than one study were performed using 

Review Manager software. Heterogeneity was evaluated using the I2 statistic. Randomized 

controlled trials in which vitamin D was supplemented at > 400 IU compared with placebo, 

no treatment, or standard dose were included. 

Data analysis: Seven trials that enrolled a total of 5748 children were included. Odds ratios 

(ORs) with 95%CIs were calculated using random- and fixed-effects models. There was no 

significant effect of high-dose vitamin D supplementation on the incidence of upper 
respiratory tract infection (OR, 0.83; 95%CI, 0.62-1.10). There was a 57% (95%CI, 0.30-0.61), 

56% (95%CI, 0.27-0.07), and 59% (95%CI, 0.26-0.65) reduction in the odds of influenza/cold, 

cough, and fever incidence, respectively, with daily supplementation of vitamin D > 1000 IU. 

No effect was found on bronchitis, otitis media, diarrhea/gastroenteritis, primary care visits 

for infections, hospitalizations, or mortality. 

Conclusion: High-dose vitamin D supplementation provided no benefit in preventing upper 

respiratory tract infections (moderate certainty of evidence) but reduced the incidence 
influenza/cold (moderate certainty of evidence), cough, and fever (low certainty of 

evidence). These findings are based on a limited number of trials and should be interpreted 

with caution. Further research is needed. 

 

 

 

J Steroid Biochem Mol Biol. 2023 Dec:235:106411. 
 doi: 10.1016/j.jsbmb.2023.106411. Epub 2023 Oct 21. 

Maternal vitamin D intakes during pregnancy and child health outcome 

Erdenebileg Nasantogtokh 1, Davaasambuu Ganmaa  2, Shirchinjav Altantuya  1, Bayarsaikhan 

Amgalan 3, Davaasambuu Enkhmaa  4 

Abstract 

We conducted a follow up of the children in Mongolia whose mothers received one of the 

three doses of vitamin D (600, 2000, or 4000 IU daily) during pregnancy as part of the 
randomized, double-blind, clinical trial of vitamin D supplementation to determine their 

impact on child health to two years. In the parental trial, 119 pregnant women were assigned 

to 600 IU/day, 121 were assigned 2000 IU/day, and 120 were assigned 4000 IU/day starting at 

12-16 weeks' gestation and continuing throughout pregnancy. At baseline, maternal serum 

25(OH)D concentrations were similar across arms; 91 % were 50 nmol/l. As expected, there 

was a dose-response association between the amount of vitamin D consumed (600, 2000, or 
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4000 IU daily) and maternal 25(OH)D levels at the end of the intervention. Total 311 children 

of 311 mothers were followed for 2 years to evaluate health outcomes. We determined the 

child's health outcomes (rickets, respiratory disease [pneumonia, asthma], and 

diarrhea/vomiting) using a questionnaire and physical examination (3, 6, and 24 months of 

age). Low levels of mothers' serum 25(OH)D during pregnancy increased the risk of 

developing rickets, respiratory illness, and other diseases in children during the early 
childhood period. Rickets was diagnosed in 15.6 % of children of women who received 600 IU 

of vitamin D during pregnancy, which was higher than in other vitamin D groups. Children in 

the group whose mothers received low doses of vitamin D (600 IU/day) had a greater 

probability of developing respiratory diseases compared to the other groups: pneumonia 

was diagnosed in n = 36 (35.0 %) which was significantly higher than the group receiving 

vitamin D 4000 IU/day (n = 34 (31.5 %) p = 0.048). In the group whose pregnant mother 

consumed 600 IU/day of vitamin D, the risk of child pneumonia was ∼ 2 times higher than in 
the group who consumed 4000 IU/day (OR=1.99, 95 % CI: 1.01-3.90). The incidence of 

diarrhea and vomiting in children was 12.1 % lower in the 2000 IU/day group and 13.1 % 

lower in the 4000 IU/day group compared with the 600 IU/day group (p = 0.051). The offspring 

of pregnant women who regularly used vitamin D at doses above 600 IU/day had lower 

respiratory disease, rickets, and diarrheal risks at 2 years. 

 

 
Pediatrics. 2024 Jun 1;153(6):e2023063263. 

 doi: 10.1542/peds.2023-063263. 

Maternal Vitamin D Supplementation and Infantile Rickets: Secondary Analysis of a 

Randomized Trial 

Maria-Elena Lautatzis 1 2, Farhana K Keya  3, Abdullah Al Mahmud 4, Ulaina Tariq 2, Carol 

Lam 1, Shaun K Morris 1 2, Jennifer Stimec 1, Stanley Zlotkin 1 2, Tahmeed Ahmed 5, Jennifer 

Harrington 6 7, Daniel E Roth 1 2 
Abstract 

Background: The role of maternal vitamin D supplementation in the prevention of infantile 

rickets is unknown, particularly in low- and middle-income countries without routine infant 

vitamin D supplementation. Through secondary analysis of a randomized, placebo-

controlled trial in Bangladesh, we examined the dose-ranging effects of maternal vitamin D 

supplementation on the risk of biochemical rickets at 6 to 12 months of age. 

Methods: Pregnant women (n = 1300) were randomized into 5 groups: placebo, or vitamin D 
4200 IU/week, 16 800 IU/week, or 28 000 IU/week from second trimester to delivery and 

placebo until 6 months postpartum; or 28 000 IU/week prenatally and until 6 months 

postpartum. Infants underwent biochemical rickets screening from 6 to 12 months of age (n 

= 790). Relative risks (RR) and 95% confidence intervals (95% CI) of biochemical rickets were 

estimated for each group versus placebo. 

Results: Overall, 39/790 (4.9%) infants had biochemical rickets. Prevalence was highest in 

the placebo group (7.8%), and the risk was significantly lower among infants whose mothers 
received combined prenatal and postpartum vitamin D at 28 000 IU/week (1.3%; RR, 0.16; 

95% CI, 0.03-0.72). Risks among infants whose mothers received only prenatal 

supplementation (4200 IU, 16 800 IU, 28 000 IU weekly) were not significantly different from 

placebo: 3.8% (RR, 0.48; 95% CI, 0.19-1.22), 5.8% (RR, 0.74; 95% CI, 0.33-1.69), and 5.7% (RR, 

0.73; 95% CI, 0.32-1.65), respectively. 
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Conclusions: Maternal vitamin D supplementation (28 000 IU/week) during the third 

trimester of pregnancy until 6 months postpartum reduced the risk of infantile biochemical 

rickets. Further research is needed to define optimal postpartum supplementation dosing 

during lactation. 
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Daily vs. monthly oral vitamin D3 for treatment of symptomatic vitamin D deficiency in 

infants: a randomized controlled trial 

Anupriya Gora  1, Preeti Singh 2, Ekta Debnath 3, Rajeev Kumar Malhotra  4, Anju Seth 2 
Abstract 

Objectives: Compare the efficacy and safety of daily vs. monthly oral vitamin D3 in treating 

symptomatic vitamin D deficiency in infants. 

Methods: 90 infants with symptomatic vitamin D deficiency were randomized into Daily (D) 

[46 infants] and Bolus (B) [44 infants] groups to receive oral vitamin D3, daily (2000 IU/day) 

and bolus (60,000 IU/month) for three months respectively. Both groups received daily oral 

calcium @50 mg/kg/day. Serum calcium (Ca), phosphate (P), alkaline phosphatase (ALP), 25-
hydroxy cholecalciferol [25(OH)D], parathyroid hormone (PTH) levels, urine calcium: 

creatinine ratio and radiological score were assessed at baseline, 4 and 12 weeks. At the end 

of 12 weeks, 78 infants were available for evaluation of efficacy and safety of both regimens.  

Results: Both regimens led to a statistically significant increase in Ca and P levels and fall in 

ALP and PTH levels from baseline to 4 and 12 weeks of therapy, with no inter-group 

difference. Infants in group D had statistically significant higher mean 25(OH)D levels as 

compared to group B at 4 weeks (group D 130.89 ± 43.43 nmol/L, group B - 108.25 ± 32.40 
nmol/L; p - 0.012) and 12 weeks (group D - 193.69 ± 32.47 nmol/L, group B - 153.85 ± 33.60 

nmol/L; p<0.001). Eight infants [group D - 6/41 (14.6 %); group B - 2/37 (5.4 %), p=0.268] 

developed mild asymptomatic hypercalcemia without hypercalciuria at 12 weeks that 

corrected spontaneously within a week. 

Conclusions: Both daily and monthly oral vitamin D3 in equivalent doses are efficacious and 

safe for treating symptomatic vitamin D deficiency in infants. 

 
 

Lancet Diabetes Endocrinol. 2024 Jan;12(1):29-38. 

 doi: 10.1016/S2213-8587(23)00317-0. Epub 2023 Dec 1. 

Vitamin D supplements for fracture prevention in schoolchildren in Mongolia: analysis 

of secondary outcomes from a multicentre, double-blind, randomised, placebo-

controlled trial 

Davaasambuu Ganmaa  1, Polyna Khudyakov 2, Uyanga Buyanjargal 3, Enkhtsetseg 
Tserenkhuu 4, Sumiya Erdenenbaatar 3, Chuluun-Erdene Achtai 3, Narankhuu 

Yansanjav 3, Baigal Delgererekh 4, Munkhzaya Ankhbat 4, Enkhjargal Tsendjav 3, Batbayar 

Ochirbat 5, Badamtsetseg Jargalsaikhan 6, Davaasambuu Enkhmaa  7, Adrian R Martineau 8 

Abstract 

Background: Vitamin D supplementation has been shown to increase total hip areal bone 

mineral density in healthy children and adolescents. We aimed to investigate whether 
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supplementing schoolchildren living in Mongolia with weekly vitamin D3 for 3 years affected 

fracture risk. 

Methods: We did a multicentre, double-blind, randomised, placebo-controlled trial across 18 

public schools in Ulaanbaatar, Mongolia. Schoolchildren were eligible if they were aged 6-13 

years at screening, had a negative QuantiFERON-TB Gold In-tube assay (QFT) result, were not 

hypersensitive to vitamin D or immunocompromised, did not use vitamin D supplements, did 
not have clinical signs of rickets, and had no intention of leaving Ulaanbaatar within 3 years. 

Participants were randomly assigned (1:1) to receive either vitamin D (oral dose of 14 000 

international units [IU] vitamin D3, once per week) or placebo for 3 years using permuted 

block randomisation stratified by school of attendance. Participants, care providers, and all 

trial staff were masked to group assignment during the intervention. Prespecified secondary 

outcomes were incidence of fractures and adverse events, ascertained using questionnaires. 

The fracture and safety analyses included participants who completed at least one follow-up 
fracture questionnaire. We estimated adjusted risk ratios (RRs) and 95% CIs using 

generalised linear models with binomial distribution and a log link function with adjustment 

for school of attendance. The trial is registered with ClinicalTrials.gov,  NCT02276755, and the 

intervention ended in May, 2019. 

Findings: Between Sept 2, 2015, and March 20, 2017, 11 475 children were invited to 

participate in the study and 8851 were recruited and randomly assigned to receive either 

vitamin D (n=4418) or placebo (n=4433). 8348 participants were included in the fracture and 
safety analyses (4176 [94·5%] in the vitamin D group and 4172 [94·1%] in the placebo group). 

Of these, 4125 (49·4%) were female, 4223 (50·6%) were male, and 7701 (92·2%) were of 

Khalkh ancestry. Median age was 9·2 years (IQR 8·0-10·7) and 7975 (95·5%) participants had 

baseline serum 25-hydroxyvitamin D concentrations less than 50 nmol/L. During a median 

follow-up of 3·0 years (IQR 2·9-3·1), 268 (6·4%) participants in the vitamin D group and 253 

(6·1%) in the placebo group reported one or more fractures (adjusted RR 1·10, 95% CI 0·93-

1·29; p=0·27). Incidence of adverse events did not differ between study groups. 
Interpretation: Oral vitamin D supplementation at a dose of 14 000 IU/week for 3 years was 

safe, but did not influence fracture risk in schoolchildren living in Mongolia who had a high 

baseline prevalence of vitamin D deficiency. 
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The relationship between vitamin D intake and serum 25-hydroxyvitamin D in young 

children: a meta-regression to inform WHO/FAO vitamin D intake recommendations 

Magali Rios-Leyvraz 1, Laura Martino 2, Kevin D Cashman 3 

Abstract 

Background: This work was commissioned by the WHO and FAO to inform their update of 

the vitamin D requirements for children below 4 years old. 

Objective: The objective of this work was to undertake multi-level and multivariable dose-
response modelling of serum 25OHD to total vitamin D intake in children below 4 years of 

age and to derive updated vitamin D requirements for young children. 

Methods: Systematically identified randomized controlled trials among healthy children 

from 2 weeks up to 3.9 years of age provided with daily vitamin D supplements or vitamin D-

fortified foods were included. Linear and non-linear random effects multi-level meta-

regression models with and without covariates were fitted and compared. Inter-individual 
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variability was included by simulating the individual serum 25OHD responses. The 

percentage of individuals reaching set minimal and maximal serum 25OHD thresholds were 

calculated and used to derive vitamin D requirements. 

Results: A total of 31 trials with 186 data points, from North America, Europe, Asia and 

Australasia/Oceania, with latitudes ranging from 38°S to 61°N, and with participants of likely 

mostly light or medium skin pigmentation, were included; in 29 studies the children received 
vitamin D supplements and in two studies the children received vitamin D fortified milks with 

or without supplements. The dose-response relationship between vitamin D intake and 

serum 25OHD was best fitted with the unadjusted quadratic model; adding additional 

covariates, such as age, did not significantly improve the model. At a vitamin D intake of 10 

μg/d, 97.3% of the individuals were predicted to achieve a minimal serum 25OHD threshold 

of 28 nmol/L. At a vitamin D intake of 35 μg/d, 1.4% of the individuals predicted to reach a 

maximal serum 25OHD threshold of 200 nmol/L. 
Conclusions: In conclusion, this paper details the methodological steps taken to derive 

vitamin D requirements in children below 4 years of age, including the addition of an inter-

individual variability component. 

Keywords: 25OHD; Serum 25-hydroxyvitamin D; children; meta-analysis; meta-regression; 

nutrient requirements; vitamin D intake. 
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Serum vitamin D levels in children with vernal keratoconjunctivitis - A study from a 

tertiary care pediatric hospital of North India 

Meenakshi Wadhwani  1, Shikha Sharma  2, Rahul Singh 3 

Abstract 
Background: To study the levels of vitamin D serum levels in children with vernal 

keratoconjuctivits (VKC) and comparing vitamin D levels in after giving vitamin D 

supplements between intervention and control group. 

Methods: The study was conducted in population between 1 to 12 years in tertiary care 

hospital in North India. Amongst children with VKC, full ocular examination along with 

Boninis clinical grading of VKC and serum vitamin D levels were assessed. Whole study group 

was randomly divided into two groups. Intervention group had received vitamin D powder 
while control group kept under observation. 

Results: A total of 88 children received vitamin D supplementation and 39 kept in control 

group. 

Conclusion: Our study suggests that children in intervention group showed improvement in 

serum vitamin D levels with the clinical improvement in VKC grading too. 
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(see also: Acute respiratory infection, Diarrhoea, Nutrition – micronutrients, Vitamin A, 

Cholera vaccine) 

 

 

 Nutr. 2023 Oct;153(10):3092-3100. 
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The Effect of Zinc Biofortified Wheat Produced via Foliar Application on Zinc Status: A 
Randomized, Controlled Trial in Indian Children 

Coralie Signorell 1, Anura V Kurpad 2, Maria Pauline 2, Swapna Shenvi 3, Arpita 

Mukhopadhyay 4, Janet C King  5, Michael B Zimmermann 1, Diego Moretti 6 

Abstract 

Background: Agronomic zinc biofortification of wheat by foliar application increases wheat 

zinc content and total zinc absorption in humans. 

Objectives: To assess the effect of agronomically biofortified whole wheat flour (BFW) on 
plasma zinc (PZC) compared with a postharvest fortified wheat (PHFW) and unfortified 

control wheat (CW) when integrated in a midday school meal scheme. 

Methods: We conducted a 20-wk double-blind intervention trial in children (4-12 y, n = 273) 

individually randomly assigned to 3 groups to receive a daily school lunch consisting of 3 

chapattis prepared with the 3 different wheat flour types. Measurements of anthropometry, 

blood biochemistry, and leukocyte DNA strand breaks were conducted. We applied sparse 

serial sampling to monitor PZC over time, and analysis was performed using linear mixed-
effects models. 

Results: Mean zinc content in BFW, PHFW, and CW were 48.0, 45.1, and 21.2 ppm, 

respectively (P < 0.001). Mean (standard deviation) daily zinc intakes in the study 

intervention in BFW, PHFW, and CW groups were 4.4 (1.6), 5.9 (1.9) and 2.6 (0.6) mg Zn/d, 

respectively, with intake in groups PHFW and BFW differing from CW (P < 0.001) but no 

difference between BFW and PHFW. There were no time effect, group difference, or group × 

time interaction in PZC. Prevalence of zinc deficiency decreased in the BFW (from 14.1%-
11.2%), PHFW (from 8.9%-2.3%), and CW (9.8%-8.8%) groups, but there was no time × 

treatment interaction in the prevalence of zinc deficiency (P = 0.191). Compliance with 

consuming the study school meals was associated with PZC (P = 0.006). DNA strand breaks 

were not significantly associated with PZC (n = 51; r = 0.004, P = 0.945). 

Conclusions: Consumption of either PHFW or BFW provided an additional ∼1.8 to 3.3 mg 

Zn/d, but it did not affect PZC or zinc deficiency, growth, or DNA strand breaks.   
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Zinc Supplementation in Very Low Birth Weight Infants: A Randomized Controlled Trial 

Suzan Sahin 1, Fatma N Sari 2, Duygu Bidev 3, Ozlem Bozkurt 4, Evrim A Dizdar 2, Serife S Oguz 2 
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Objective: Preterm infants have high zinc (Zn) requirements and are generally believed to be 

in a negative Zn balance in the early period of life. In this study, we aimed to investigate the 

effect of high-dose Zn supplementation in very low birth weight (VLBW: infants with birth 

weight < 1.5 kg) infants on feeding intolerance and development of mortality and/or 

morbidities including necrotizing enterocolitis (NEC) and late-onset sepsis (LOS). 

Study design: This is a prospective randomized trial. VLBW preterm infants with gestational 
age of <32 weeks were randomly allocated on the seventh day of life to receive extra amount 

of supplemental Zn along with the enteral feedings (9 + 3 mg), besides regular low-dose 

supplementation (3 mg), from enrollment until discharge. Outcome measures were feeding 

intolerance, NEC (stage ≥ 2), LOS, and mortality.  

Results: A total of 195 infants (97 from study group and 98 from control group) were 

analyzed. A total of 46 (47.4%) infants in the study group and 64 (65.3%) infants in the control 

group ended up with feeding intolerance (p = 0.012). NEC was observed in 11 infants (11.2%) 
in the control group and only 1 infant (1%) in the study group (p = 0.003). There was a 

negative correlation between high-dose Zn supplementation and number of culture-proven 

LOS episodes (p = 0.041). This significance was also present for clinical sepsis, being higher in 

the control group (p = 0.029). No relationship between high-dose Zn supplementation and 

mortality and other morbidities (hemodynamically significant patent ductus arteriosus, 

bronchopulmonary dysplasia, retinopathy of prematurity, and severe intraventricular 

hemorrhage) was observed. 
Conclusion: Zn supplementation for VLBW infants is found to be effective to decrease 

feeding intolerance, NEC, and LOS episodes in this vulnerable population. Current data 

support the supplementation of VLBW infants with higher than regular dose of Zn.  

 

 

 

J Nutr. 2024 Feb;154(2):403-411. 
 doi: 10.1016/j.tjnut.2023.12.011. Epub 2023 Dec 11. 

Effects of Zinc Supplementation on Metabolomic Profiles in Tanzanian Infants: A 

Randomized Trial 

Enju Liu 1, Karim P Manji 2, Miles A Kirby 3, Rodrick Kisenge 2, Jacqueline M Lauer 4, Wafaie W 

Fawzi 5, Christopher R Sudfeld 6, Christopher P Duggan 7 

Abstract 

Background: Provision of zinc supplementation to young children has been associated with 
reduced infectious morbidity and better growth outcomes. However, the metabolic 

pathways underlying these outcomes are unclear, and metabolomic data from humans 

undergoing zinc supplementation, particularly infants, are generally lacking.  

Objectives: This study aimed to examine the effect of zinc supplementation on metabolic 

profiles in Tanzanian infants aged 6 wk and 6 mo. 

Methods: Blood samples were collected at age 6 wk and 6 mo from 50 Tanzanian infants 

who were enrolled in a randomized placebo-controlled trial of zinc supplementation (5 mg 
oral daily). Metabolomic analysis using an ultrahigh-performance liquid 

chromatography/tandem mass spectroscopy platform was performed to identify potential 

metabolomic profiles and biomarkers associated with zinc supplementation. Principal 

component analysis (PCA) was used to summarize metabolomic data from all samples. Two-

way repeated measures analysis of variance with compound symmetry covariance structures 
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were used to compare metabolome levels over time between infants in the 2 treatment 

arms. 

Results: In PCA, the samples tended to be more separated by child age (6 wk compared with 

6 mo) than by zinc supplementation status. We found that zinc supplementation affected a 

variety of metabolites associated with amino acid, lipid, nucleotide, and xenobiotic 

metabolism, including indoleacetate in the tryptophan metabolism pathway; 3-
methoxytrosine and 4-hydrxoyphenylphruvate in the tyrosine pathway; eicosanedioate, 2-

aminooctanoate, and N-acetyl-2-aminooctanoate in the fatty acid pathway; and N6-

succinyladenosine in the purine metabolism pathway. Compared to the relatively small 

number of metabolites associated with zinc supplements, many infant metabolites changed 

significantly from age 6 wk to 6 mo. 

Conclusions: Zinc supplementation, despite having overall clinical benefits, appears to 

induce limited metabolomic changes in blood metabolites in young infants. Future larger 
studies may be warranted to further examine metabolic pathways associated with zinc 

supplementation. The parent trial was registered at clinicaltrials.gov as NCT00421668. 
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