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Kangaroo mother care for preterm or low birth weight infants: a systema�c review and meta-analysis  
Sivanandan S, Sankar MJ Correspondence to Dr Mari Jeeva Sankar; jeevasankar@gmail.com 
Abstract 
 
Importance The Cochrane review (2016) on kangaroo mother care (KMC) demonstrated a significant 
reduc�on in the risk of mortality in low birth weight infants. New evidence from large mul�-centre 
randomised trials has been available since its publica�on. 
Objec�ve Our systema�c review compared the effects of KMC vs conven�onal care and early (ie, within 24 
hours of birth) vs late ini�a�on of KMC on cri�cal outcomes such as neonatal mortality. 
Methods Eight electronic databases, including PubMed®, Embase, and Cochrane CENTRAL, from incep�on 
un�l March 2022, were searched. All randomised trials comparing KMC vs conven�onal care or early vs late 
ini�a�on of KMC in low birth weight or preterm infants were included. 
Data extrac�on and synthesis The review followed the Preferred Repor�ng Items for Systema�c Reviews and 
Meta-Analyses (PRISMA) guidelines and was registered with PROSPERO. 
Main outcomes and measures The primary outcome was mortality during birth hospitaliza�on or 28 days of 
life. Other outcomes included severe infec�on, hypothermia, exclusive breas�eeding rates, and 
neurodevelopmental impairment. Results were pooled using fixed-effect and random-effects meta-analyses 
in RevMan 5.4 and Stata 15.1 (StataCorp, College Sta�on, TX). 
Results In total, 31 trials with 15 559 infants were included in the review; 27 studies compared KMC with 
conven�onal care, while four compared early vs late ini�a�on of KMC. Compared with conven�onal care, 
KMC reduces the risks of mortality (rela�ve risk (RR) 0.68; 95% confidence interval (CI) 0.53 to 0.86; 11 trials, 
10 505 infants; high certainty evidence) during birth hospitalisa�on or 28 days of age and probably reduces 
severe infec�on un�l the latest follow-up (RR 0.85, 95% CI 0.79 to 0.92; nine trials; moderate certainty 
evidence). On subgroup analysis, the reduc�on in mortality was noted irrespec�ve of gesta�onal age or 
weight at enrolment, �me of ini�a�on, and place of ini�a�on of KMC (hospital or community); the mortality 
benefits were greater when the daily dura�on of KMC was at least 8 hours per day than with shorter-dura�on 
KMC. Studies comparing early vs late-ini�ated KMC demonstrated a reduc�on in neonatal mortality (RR 0.77, 
95% CI 0.66 to 0.91; three trials, 3693 infants; high certainty evidence) and a probable decrease in clinical 
sepsis un�l 28-days (RR 0.85, 95% CI 0.76 to 0.96; two trials; low certainty evidence) following early ini�a�on 
of KMC. 
Conclusions and relevance The review provides updated evidence on the effects of KMC on mortality and 
other cri�cal outcomes in preterm and low birth weight infants. The findings suggest that KMC should 
preferably be ini�ated within 24 hours of birth and provided for at least 8 hours daily. 
 
 

2. Lancet 2023;401(10385):1313     
Editorial 
Rou�ne immunisa�ons: reversing the decline 
 
Over the past 3 years, the COVID-19 pandemic has shown the power and poten�al of vaccina�on in real �me. 
But it has also disrupted health services and caused supply chain challenges, resul�ng in stagna�on and 
backsliding of rou�ne vaccina�ons. 
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To prevent further setbacks, World Immuniza�on Week 2023, from April 24 to 30, calls for a catch-up to 
return to pre-pandemic vaccina�on levels. But what are the prospects of doing so? 
Central to any effort to improve global immunisa�on rates is Gavi, the Vaccine Alliance. The organisa�on 
works with the public and private sector to secure access to cri�cal vaccines in low-income countries. 
In August, Muhammad Ali Pate— formerly at the World Bank and Health Minister for Nigeria—will replace 
Seth Berkley as CEO. Pate says his priori�es are to support countries to scale up cri�cal rou�ne immunisa�on 
programmes, reach more zero-dose children, expand access to new vaccines, transform primary health-care 
systems, and help fight outbreaks and future pandemics. 
Whether or not these promises come to pass, a key lesson from the COVID-19 pandemic is the difficulty of 
ensuring global vaccine equity. While high-income countries hoarded vaccines, low-income and middle- 
income countries were le� behind. COVAX, the global ini�a�ve to ensure fair and equitable distribu�on of 
COVID-19 vaccines, failed to deliver. The new proposed treaty on pandemic preparedness and response aims 
to avoid repe��on of these failings but it is o�en vague, woolly, idealis�c, and lacking in prac�cal details. For 
Pate to fulfil his aim to do be�er in future pandemics— and to make new vaccines rou�nely available to all 
who need them—will require far more muscular and clearly ar�culated approaches to equity. 
One challenge Pate did not men�on is vaccine hesitancy, which con�nues to threaten childhood 
immunisa�on. 
Without tackling vaccine hesitancy, any a�empt to boost coverage rates will struggle. 
Countries are facing many challenges in improving rou�ne childhood immunisa�ons. Reversing the 
downward trends will require ac�on across several fronts. Pate’s new leadership of Gavi—if he can fulfil his 
agenda— could be a �mely chance to refresh. 
 
 

3. Lancet 2023;401(10389) 
This issue contains a Series of four papers about small, vulnerable newborns     
 
a. Lancet 2023;401(10389):1692-1706 
Small, Vulnerable Newborns 1 
Small vulnerable newborns-big poten�al for impact 
UNICEF–WHO Low Birthweight Es�mates Group 
Ashorn P et al., Center for Child, Adolescent and Maternal Health Research, Faculty of Medicine and Health 
Technology, Tampere University, Tampere, Finland; Department of Paediatrics, Tampere University Hospital, 
Tampere, Finland <per.ashorn@tuni.fi> 
 
Key messages 
Newborns who are preterm, small for gesta�onal age (SGA), or have low birthweight (LBW) account for most 
neonatal deaths worldwide; these condi�ons are also associated with s�llbirth and life-long health adversi�es 
among those who survive their early weeks. Preven�on of preterm birth, SGA, and LBW would lead to major 
advancements in global health and economic and social development. However, there has been li�le 
progress in preven�on, despite several globally expressed commitments in the past 30 years. This can be 
explained by the inadequate response of the global community to four challenges, consis�ng of problem 
defini�on, framing of the problem, coali�on-building, and governance. Major impact is possible with 
adequate response to these challenges. To facilitate an improved problem- framing and response, we 
propose a new defini�on with a conceptual framework, bringing preterm birth, SGA, and LBW together 
under a broader umbrella term—the small vulnerable newborn. Interven�ons that focus on the health of 
women and fetuses can reduce newborn vulnerability, s�llbirth, and maternal ill-health, leading to thriving 
individuals, families, and na�ons. 
 
b. Lancet 2023;401(10389):1707-1719    
Small, Vulnerable Newborns 2 
Small babies, big risks: global es�mates of prevalence and mortality for vulnerable newborns to accelerate 
change and improve coun�ng 
WHO/UNICEF Preterm Birth Es�mates Group; Na�onal Vulnerable Newborn Measurement Group; 
Subna�onal Vulnerable Newborn Measurement Group 
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Lawn JE et al., Maternal, Adolescent, Reproduc�ve & Child Health (MARCH) Centre, London School of 
Hygiene & Tropical Medicine, London, UK <joy.lawn@lshtm.ac.uk> 
 
c. Lancet 2023;401(10389):1720-32    
Small, Vulnerable Newborns 3 
Biological and pathological mechanisms leading to the birth of a small vulnerable newborn 
Lancet Small Vulnerable Newborn Steering Commi�ee 
Hunter PJ et al., UCL Great Ormond Street Ins�tute of Child Health, University College London, London, UK 
<patricia.hunter@ucl.ac.uk> 
 
d. Lancet 2023;401(10389):1733-44    
Small, Vulnerable Newborns 4 
Evidence-based antenatal interven�ons to reduce the incidence of small vulnerable newborns and their 
associated poor outcomes 
Lancet Small Vulnerable Newborn Steering Commi�ee 
Hofmeyr GJ et al., Department of Obstetrics and Gynaecology, University of Botswana, Gaborone, Botswana; 
Effec�ve Care Research Unit, University of the Witwatersrand, Johannesburg, South Africa; Department of 
Obstetrics and Gynaecology, Walter Sisulu University, East London, South Africa 
 
Key messages 
Package of proven antenatal interven�ons 
The eight contacts recommended by WHO during pregnancy provide a means to implement quality antenatal 
care, including interven�ons to reduce the incidence of small vulnerable births and s�llbirths. Proven 
antenatal interven�ons, including mul�ple micronutrient supplements, balanced protein and energy 
supplements, aspirin, treatment of syphilis, educa�on for smoking cessa�on, preven�on of malaria in 
pregnancy, treatment of asymptoma�c bacteriuria, and progesterone provided vaginally could reduce 
preterm births and small-for-gesta�onal-age births, and should be scaled up. Antenatal cor�costeroids and 
delayed cord clamping can reduce the complica�ons of preterm births and associated mortality. 
Poten�al interven�ons 
If addi�onal research supports their efficacy for reducing the incidence of small vulnerable births, omega-3 
fa�y acids supplements, zinc supplements (or higher doses of zinc in mul�ple micronutrient supplements), 
and calcium supplements would provide substan�al addi�onal benefits. 
Effects and cost 
If full coverage (90%) of eight interven�ons with proven efficacy is achieved in 2030 in 81 low-income and 
middle- income countries, more than 5 million preterm and small-for- gesta�onal age births, over half a 
million s�llbirths, and nearly half a million neonatal deaths could be prevented at a cost of US$1·1 billion. If 
three addi�onal interven�ons with poten�al benefits are proven efficacious and added to full coverage 
antenatal care in 2030, more than 8 million preterm or small- for-gesta�onal-age births, and more than half a 
million s�llbirths and neonatal deaths could be prevented at a cost of $4·1 billion. 
Accelera�ng progress towards targets 
Implementa�on of proven interven�ons in antenatal care could bring the neonatal mortality rate in these 81 
countries from 25·1 deaths per 1000 livebirths in 2023 to 20·1 deaths per 1000 livebirths in 2030, a 20% 
reduc�on, and could reduce the prevalence of low birthweight by 17·9%— more than half of the World 
Health Assembly’s 30% reduc�on target for 2030. Implementa�on of the proven and poten�al interven�ons 
could reduce the neonatal mortality rate to 18·3 per 1000 livebirths, helping to achieve the Sustainable 
Development Goal target of 12 or fewer deaths per 1000 livebirths, and could reduce the prevalence of low 
birthweight by 28·6%, nearly mee�ng the World Health Assembly’s 30% reduc�on target. 
 
 
 

4. PLoS Med 20(6): e1004179. (2023)  
Pa�erns of an�bio�c use, pathogens, and predic�on of mortality in hospitalized neonates and young infants 
with sepsis: A global neonatal sepsis observa�onal cohort study (NeoOBS).  
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Russell NJ, et al. Affilia�on Center for Neonatal and Paediatric Infec�on (CNPI), Ins�tute of Infec�on & 
Immunity, St George’s University of London, London, United Kingdom. Mail:  nrussell@sgul.ac.uk 
 
Background 
There is limited data on an�bio�c treatment in hospitalized neonates in low- and middle-income countries 
(LMICs). We aimed to describe pa�erns of an�bio�c use, pathogens, and clinical outcomes, and to develop a 
severity score predic�ng mortality in neonatal sepsis to inform future clinical trial design. 
Methods and findings 
Hospitalized infants <60 days with clinical sepsis were enrolled during 2018 to 2020 by 19 sites in 11 
countries (mainly Asia and Africa). Prospec�ve daily observa�onal data was collected on clinical signs, 
suppor�ve care, an�bio�c treatment, microbiology, and 28-day mortality. Two predic�on models were 
developed for (1) 28-day mortality from baseline variables (baseline NeoSep Severity Score); and (2) daily risk 
of death on IV an�bio�cs from daily updated assessments (NeoSep Recovery Score). Mul�variable Cox 
regression models included a randomly selected 85% of infants, with 15% for valida�on. 
A total of 3,204 infants were enrolled, with median birth weight of 2,500 g (IQR 1,400 to 3,000) and postnatal 
age of 5 days (IQR 1 to 15). 206 different empiric an�bio�c combina�ons were started in 3,141 infants, which 
were structured into 5 groups based on the World Health Organiza�on (WHO) AWaRe classifica�on. 
Approximately 25.9% (n = 814) of infants started WHO first line regimens (Group 1—Access) and 13.8% (n = 
432) started WHO second-line cephalosporins (cefotaxime/ce�riaxone) (Group 2—“Low” Watch). The largest 
group (34.0%, n = 1,068) started a regimen providing par�al extended-spectrum beta-lactamase 
(ESBL)/pseudomonal coverage (piperacillin-tazobactam, ce�azidime, or fluoroquinolone-based) (Group 3—
“Medium” Watch), 18.0% (n = 566) started a carbapenem (Group 4—“High” Watch), and 1.8% (n = 57) a 
Reserve an�bio�c (Group 5, largely colis�n-based), and 728/2,880 (25.3%) of ini�al regimens in Groups 1 to 4 
were escalated, mainly to carbapenems, usually for clinical deteriora�on (n = 480; 65.9%). 
A total of 564/3,195 infants (17.7%) were blood culture pathogen posi�ve, of whom 62.9% (n = 355) had a 
gram-nega�ve organism, predominantly Klebsiella pneumoniae (n = 132) or Acinetobacter spp. (n = 72). Both 
were commonly resistant to WHO-recommended regimens and to carbapenems in 43 (32.6%) and 50 
(71.4%) of cases, respec�vely. MRSA accounted for 33 (61.1%) of 54 Staphylococcus aureus isolates. 
Overall, 350/3,204 infants died (11.3%; 95% CI 10.2% to 12.5%), 17.7% if blood cultures were posi�ve for 
pathogens (95% CI 14.7% to 21.1%, n = 99/564). A baseline NeoSep Severity Score had a C-index of 0.76 
(0.69 to 0.82) in the valida�on sample, with mortality of 1.6% (3/189; 95% CI: 0.5% to 4.6%), 11.0% (27/245; 
7.7% to 15.6%), and 27.3% (12/44; 16.3% to 41.8%) in low (score 0 to 4), medium (5 to 8), and high (9 to 16) 
risk groups, respec�vely, with similar performance across subgroups. A related NeoSep Recovery Score had 
an area under the receiver opera�ng curve for predic�ng death the next day between 0.8 and 0.9 over the 
first week. There was significant varia�on in outcomes between sites and external valida�on would 
strengthen score applicability. 
Conclusion 
An�bio�c regimens used in neonatal sepsis commonly diverge from WHO guidelines, and trials of novel 
empiric regimens are urgently needed in the context of increasing an�microbial resistance (AMR). The 
baseline NeoSep Severity Score iden�fies high mortality risk criteria for trial entry, while the NeoSep 
Recovery Score can help guide decisions on regimen change. NeoOBS data informed the NeoSep1 an�bio�c 
trial (ISRCTN48721236), which aims to iden�fy novel first- and second-line empiric an�bio�c regimens for 
neonatal sepsis. 
 
 

Climate change and Health 
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Effect of climate related flooding on health and healthcare worldwide 
Maggie Rae,  Maria Van Hove,  Anya Göpfert, Correspondence to: M Rae maggiemrae@outlook.com 
Con�nuing lack of prepara�on is a serious cause for concern 
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The nega�ve effects of the climate crisis—including flooding, heatwaves, crop failures, and climate related 
conflict—are already a reality in many parts of the world. As poli�cians and other leaders drag their feet over 
climate mi�ga�on strategies, these and other crises such as drought and biodiversity collapse will only get 
worse over �me, with cascading risks and increasing uncertainty. 
Healthcare delivery 
The climate crisis also poses a substan�al risk to the delivery of healthcare. As well as damage to health 
infrastructure caused by heatwaves, flooding, wildfires, or conflicts, demand will increase because of extreme 
weather events and the expanding ranges of vectorborne diseases. The resilience of healthcare systems 
worldwide is an increasing concern. Flooding is one of the big risks to health and healthcare and will become 
more important as the crisis deepens and extreme weather events become more frequent. Also of concern 
are deliberate flooding incidents, as recently seen in southern Ukraine with the destruc�on of the Kakhovka 
dam. 
Health relevant infrastructure in its wider sense includes not only hospitals but also urgent care centres and 
triage services (such as NHS 111 in the UK), primary care facili�es, laboratories, and roads, railways, and 
other transport links. Learning from previous flooding events and understanding their effects on health and 
healthcare delivery will be vital to increase resilience and shi� decision makers from a disaster response 
approach to preven�on and long term risk management. 
Vulnerability 
The vulnerability of a popula�on to the health effects of flooding depends on numerous factors. These 
include the baseline health of a popula�on; the severity and frequency of flooding; the loca�on of housing, 
workplaces, and cri�cal infrastructure; the use of flood warning systems and evacua�on; and the speed of 
response measures and access to healthcare. 
Most deaths linked to flooding are the result of drowning or injuries; 7398 such deaths were recorded 
interna�onally in 2022. Other health effects include infec�ons and mental health condi�ons such as stress 
and anxiety, which can be followed by chronic anxiety, depression, and post-trauma�c stress disorder. In the 
longer term, popula�on displacement and ongoing problems with water supply and sanita�on will lead to 
further health consequences such as waterborne diseases, including cholera and other diarrhoeal diseases. 
Demand for healthcare increases a�er substan�al flooding events in both the short and the longer term, 
although evidence on the long term effect on healthcare is limited. 
When healthcare facili�es or other cri�cal infrastructure are affected by flooding directly, providing 
emergency and rou�ne healthcare becomes a challenge. Popula�ons at greatest risk include those in 
resource poor se�ngs where health infrastructure is already fragile and access to healthcare limited. One 
recent example is the devasta�ng flooding in Pakistan in 2022. More than three million people and 900 
health facili�es were affected, and over 1100 people died. Although Pakistan contributes only 1% of all global 
carbon emissions, it is already dispropor�onately affected by climate change because of its high exposure to 
natural hazards as well as social vulnerability from poverty. 
Interna�onally, the vulnerability of healthcare systems to flooding has been recognised repeatedly. Although 
detailed data are not available for many countries, most are likely to be underprepared for the effects of the 
climate crisis, including clear risks to healthcare systems. 
 
 

Communicable diseases 

 
6. Am J Trop Med Hyg. 2023 Aug 7;tpmd220808.   

Resurgence of Malaria Transmission and Incidence a�er Withdrawal of Indoor Residual Spraying in the 
District of Koulikoro, Mali 
Moussa Keïta et al 
In Mali, malaria vector control relies mostly on long-las�ng insec�cidal nets and indoor residual spraying 
(IRS). From 2008 to 2016, an IRS program was implemented in the district of Koulikoro. A�er a significant 
reduc�on in malaria indicators, IRS was stopped in 2016. This study evaluated the effect of IRS withdrawal on 
entomological parameters of malaria transmission and incidence in children aged 6 months to 10 years in the 
district of Koulikoro. Entomological parameters of malaria transmission during the last year of IRS 



implementa�on in 2016 were compared with those obtained 2 years a�er IRS withdrawal in 2018 in two 
villages of Koulikoro. Mosquito vectors were collected by mouth aspira�on and pyrethrum spray catches in 
the villages to monitor these transmission parameters. A sharp increase (10.8 �mes higher) in vector 
abundance a�er IRS withdrawal was observed. The infec�on rate of Anopheles gambiae sensu lato to 
Plasmodium falciparum increased from zero during IRS implementa�on to 14.8% a�er IRS withdrawal. The 
average entomological inocula�on rate, which was undetectable before, was 1.22 infected bites per person 
per month 2 years a�er IRS was withdrawn, and the cumula�ve malaria incidence rate observed a�er IRS was 
4.12 �mes (15.2% versus 3.7%) higher than that observed in 2016 in the villages before IRS withdrawal. This 
study showed a resurgence of malaria transmission and incidence in the Koulikoro health district a�er IRS 
was withdrawn. Thus, to manage the poten�al consequences of malaria transmission resurgence, alterna�ve 
approaches are needed when stopping successful malaria control interven�ons. 
 
 

7. BMJ Global Health 2023;8:e012638. Analysis     
Social determinants of visceral leishmaniasis elimina�on in Eastern Africa  
Alvar J, Beca-Mar�nez MT, Argaw D, et al  
Correspondence to Dr Jorge Alvar; jalvar@ranm.es 
Abstract 
Visceral leishmaniasis is a vector-borne, protozoan disease with severe public health implica�ons. Following 
the successful implementa�on of an elimina�on programme in South Asia, there is now a concerted 
endeavour to replicate these efforts in Eastern Africa based on the five essen�al elimina�on pillars of case 
management, integrated vector management, effec�ve surveillance, social mobilisa�on and opera�onal 
research. This ar�cle highlights how key social determinants (SD) of health (poverty, sociocultural factors and 
gender, housing and clustering, migra�on and the healthcare system) operate at five different levels 
(socioeconomic context and posi�on, differen�al exposure, differen�al vulnerability, differen�al outcomes 
and differen�al consequences). These SD should be considered within the context of increasing the success 
of the five-pillar elimina�on programme and reducing inequity in health. 
Conclusion 
This ar�cle explores the inter-rela�onship between key social determinants of health (such as poverty, 
sociocultural factors and gender, housing and clustering, migra�on and the HCS) and the five pillars of the VL 
elimina�on programme in the pipeline for Eastern Africa: case management, vector control, surveillance, 
social mobilisa�on and opera�onal research. 
 
 

8. Lancet. 2023 May 27;401(10390):1822-1824.     
Review:  Mpox neglect and the smallpox niche: a problem for Africa, a problem for the world 
Ifedayo Ade�fa et al 
Mpox (formerly known as monkeypox) is a zoono�c viral disease endemic in parts of Africa. In May, 2022, the 
world was alerted to circula�on of monkeypox virus in many high-income countries outside of Africa. 
Con�nued spread resulted in a WHO declara�on of a Public Health Emergency of Interna�onal Concern. 
Although there has been much a�en�on on the global outbreak, most of the focus has been on high-income 
countries outside of Africa, despite the fact that monkeypox virus has been causing disease in parts of Africa 
for at least 50 years. Furthermore, the long-term consequences of this event, especially the risk that mpox 
fills the niche vacated through smallpox eradica�on, have not been sufficiently considered. The heart of the 
problem is the historical neglect of mpox in Africa where the disease is endemic, and the actual and poten�al 
consequences if this neglect is le� uncorrected. 
 

9. Clinical Trial Lancet. 2023 Jun 24;401(10394):2138-2147.     
Safety and immunogenicity of a single-shot live-a�enuated chikungunya vaccine: a double-blind, mul�centre, 
randomised, placebo-controlled, phase 3 trial 
Mar�na Schneider et al 
Background: VLA1553 is a live-a�enuated vaccine candidate for ac�ve immunisa�on and preven�on of 
disease caused by chikungunya virus. We report safety and immunogenicity data up to day 180 a�er 
vaccina�on with VLA1553. 



Methods: This double-blind, mul�centre, randomised, phase 3 trial was done in 43 professional vaccine trial 
sites in the USA. Eligible par�cipants were healthy volunteers aged 18 years and older. Pa�ents were excluded 
if they had history of chikungunya virus infec�on or immune-mediated or chronic arthri�s or arthralgia, 
known or suspected defect of the immune system, any inac�vated vaccine received within 2 weeks before 
vaccina�on with VLA1553, or any live vaccine received within 4 weeks before vaccina�on with VLA1553. 
Par�cipants were randomised (3:1) to receive VLA1553 or placebo. The primary endpoint was the propor�on 
of baseline nega�ve par�cipants with a seroprotec�ve chikungunya virus an�body level defined as 50% 
plaque reduc�on in a micro plaque reduc�on neutralisa�on test (μPRNT) with a μPRNT50 �tre of at least 
150, 28 days a�er vaccina�on. The safety analysis included all individuals who received vaccina�on. 
Immunogenicity analyses were done in a subset of par�cipants at 12 pre-selected study sites. These 
par�cipants were required to have no major protocol devia�ons to be included in the per-protocol 
popula�on for immunogenicity analyses. This trial is registered at ClinicalTrials.gov, NCT04546724. 
Findings: Between Sept 17, 2020 and April 10, 2021, 6100 people were screened for eligibility. 1972 people 
were excluded and 4128 par�cipants were enrolled and randomised (3093 to VLA1553 and 1035 to placebo). 
358 par�cipants in the VLA1553 group and 133 par�cipants in the placebo group discon�nued before trial 
end. The per-protocol popula�on for immunogenicity analysis comprised 362 par�cipants (266 in the 
VLA1553 group and 96 in the placebo group). A�er a single vaccina�on, VLA1553 induced seroprotec�ve 
chikungunya virus neutralising an�body levels in 263 (98·9%) of 266 par�cipants in the VLA1553 group (95% 
CI 96·7-99·8; p<0·0001) 28 days post-vaccina�on, independent of age. VLA1553 was generally safe with an 
adverse event profile similar to other licensed vaccines and equally well tolerated in younger and older 
adults. Serious adverse events were reported in 46 (1·5%) of 3082 par�cipants exposed to VLA1553 and eight 
(0·8%) of 1033 par�cipants in the placebo arm. Only two serious adverse events were considered related to 
VLA1553 treatment (one mild myalgia and one syndrome of inappropriate an�diure�c hormone secre�on). 
Both par�cipants recovered fully. 
Interpreta�on: The strong immune response and the genera�on of seroprotec�ve �tres in almost all 
vaccinated par�cipants suggests that VLA1553 is an excellent candidate for the preven�on of disease caused 
by chikungunya virus. 
 
 

10. Lancet. 2023 Jul 22;402(10398):313-335 
The unfinished agenda of communicable diseases among children and adolescents before the COVID-19 
pandemic, 1990-2019: a systema�c analysis of the Global Burden of Disease Study 2019 
GBD 2019 Child and Adolescent Communicable Disease Collaborators 
 
Background: Communicable disease control has long been a focus of global health policy. There have been 
substan�al reduc�ons in the burden and mortality of communicable diseases among children younger than 5 
years, but we know less about this burden in older children and adolescents, and it is unclear whether 
current programmes and policies remain aligned with targets for interven�on. This knowledge is especially 
important for policy and programmes in the context of the COVID-19 pandemic. We aimed to use the Global 
Burden of Disease (GBD) Study 2019 to systema�cally characterise the burden of communicable diseases 
across childhood and adolescence. 
Methods: In this systema�c analysis of the GBD study from 1990 to 2019, all communicable diseases and 
their manifesta�ons as modelled within GBD 2019 were included, categorised as 16 subgroups of common 
diseases or presenta�ons. Data were reported for absolute count, prevalence, and incidence across measures 
of cause-specific mortality (deaths and years of life lost), disability (years lived with disability [YLDs]), and 
disease burden (disability-adjusted life-years [DALYs]) for children and adolescents aged 0-24 years. Data 
were reported across the Socio-demographic Index (SDI) and across �me (1990-2019), and for 204 countries 
and territories. For HIV, we reported the mortality-to-incidence ra�o (MIR) as a measure of health system 
performance. 
Findings: In 2019, there were 3·0 million deaths and 30·0 million years of healthy life lost to disability (as 
measured by YLDs), corresponding to 288·4 million DALYs from communicable diseases among children and 
adolescents globally (57·3% of total communicable disease burden across all ages). Over �me, there has been 
a shi� in communicable disease burden from young children to older children and adolescents (largely driven 
by the considerable reduc�ons in children younger than 5 years and slower progress elsewhere), although 



children younger than 5 years s�ll accounted for most of the communicable disease burden in 2019. Disease 
burden and mortality were predominantly in low-SDI se�ngs, with high and high-middle SDI se�ngs also 
having an appreciable burden of communicable disease morbidity (4·0 million YLDs in 2019 alone). Three 
cause groups (enteric infec�ons, lower-respiratory-tract infec�ons, and malaria) accounted for 59·8% of the 
global communicable disease burden in children and adolescents, with tuberculosis and HIV both emerging 
as important causes during adolescence. HIV was the only cause for which disease burden increased over 
�me, par�cularly in children and adolescents older than 5 years, and especially in females. Excess MIRs for 
HIV were observed for males aged 15-19 years in low-SDI se�ngs. 
Interpreta�on: Our analysis supports con�nued policy focus on enteric infec�ons and lower-respiratory-tract 
infec�ons, with orienta�on to children younger than 5 years in se�ngs of low socioeconomic development. 
However, efforts should also be targeted to other condi�ons, par�cularly HIV, given its increased burden in 
older children and adolescents. Older children and adolescents also experience a large burden of 
communicable disease, further highligh�ng the need for efforts to extend beyond the first 5 years of life. Our 
analysis also iden�fied substan�al morbidity caused by communicable diseases affec�ng child and adolescent 
health across the world. 
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Shorter regimens improved treatment outcomes of mul�drug-resistant tuberculosis pa�ents in Tanzania in 
2018 cohort 
Liberate Mleoh  1 , Shabani Ramadhani Mziray  2   3 , Donatus Tsere  2 , Inge Koppelaar  4 , Chris�aan Mulder  
4   5 , Dennis Lyakurwa  6 
 
1 Na�onal Tuberculosis and Leprosy Program, Ministry of Health, Dodoma, Tanzania. 
2 Kibong'oto Infec�ous Diseases Hospital, Kilimanjaro, Tanzania. 
3 Department of Biochemistry and Molecular Biology, Kilimanjaro Chris�an Medical University College, 
Moshi, Tanzania. 
4 KNCV Tuberculosis Founda�on, The Hague, The Netherlands. 
5 Amsterdam Ins�tute for Global Health and Development, Amsterdam University Medical Center, 
Amsterdam, The Netherlands. 
6 Department of Cura�ve Services, Ministry of Health, Dodoma, Tanzania. 
 
Objec�ve: In 2018, shorter treatment regimens (STR) for people with drug-resistant tuberculosis (DR-TB) 
were introduced in Tanzania and included kanamycin, high-dose moxifloxacin, prothionamide, high-dose 
isoniazid, clofazimine, ethambutol and pyrazinamide. We describe treatment outcomes of people diagnosed 
with DR-TB in a cohort ini�a�ng treatment in 2018 in Tanzania. 
Methods: This was a retrospec�ve cohort study conducted at the Na�onal Centre of Excellence and 
decentralised DR-TB treatment sites for the 2018 cohort followed from January 2018 to August 2020. We 
reviewed data from the Na�onal Tuberculosis and Leprosy Program DR-TB database to assess clinical and 
demographic informa�on. The associa�on between different DR-TB regimens and treatment outcome was 
assessed using logis�c regression analysis. Treatment outcomes were described as treatment complete, cure, 
death, failure or lost to follow-up. A successful treatment outcome was assigned when the pa�ent achieved 
treatment comple�on or cure. 
Results: A total of 449 people were diagnosed with DR-TB of whom 382 had final treatment outcomes: 268 
(70%) cured; 36 (9%) treatment completed; 16 (4%) lost to follow-up; 62 (16%) died. There was no treatment 
failure. The treatment success rate was 79% (304 pa�ents). The 2018 DR-TB treatment cohort was ini�ated 
on the following regimens: 140 (46%) received STR, 90 (30%) received the standard longer regimen (SLR), 74 
(24%) received a new drug regimen. Normal nutri�onal status at baseline [adjusted odds ra�o (aOR) = 6.57, 
95% CI (3.33-12.94), p < 0.001] and the STR [aOR = 2.67, 95% CI (1.38-5.18), p = 0.004] were independently 
associated with successful DR-TB treatment outcome. 
Conclusion: The majority of DR-TB pa�ents on STR in Tanzania achieved a be�er treatment outcome than on 
SLR. The acceptance and implementa�on of STR at decentralised sites promises greater treatment success. 
Assessing and improving nutri�onal status at baseline and introducing new shorter DR-TB treatment 
regimens may strengthen favourable treatment outcomes. 
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Feasibility of Training Community Health Workers to Use Smartphone-A�ached Microscopy for Point-of-Care 
Visualiza�on of Soil-Transmi�ed Helminths in the Peruvian Amazon 
Eve Ameen et al 
Affilia�ons expand 
The prevalence of soil-transmi�ed helminths (STH) is high in communi�es within the Peruvian Amazon 
despite repeated mass-drug administra�on, demanding alterna�ve strategies of control. Smartphone-
a�ached microscopy (SAM) permits visualiza�on of STH from a small portable microscope through a 
smartphone screen, poten�ally providing an inexpensive and rapid method of STH visualiza�on in 
communi�es where diagnos�c laboratories with microscopes are inaccessible. In this study, a total of 45 
community health workers who work within the health systems of Loreto, Peru, a�ended a 1-day training 
session with lectures and prac�cums on STH and SAM. Par�cipants received a pre- and post-interven�on 
ques�onnaire. Post-interven�on, par�cipants were significantly more confident using SAM and iden�fying 
parasite images, symptoms, transmission, and treatment (P ≤ 0.0045). Post-interven�on, par�cipants 
correctly labeled a median of five of seven SAM apparatus components and five of eight steps of Kato-Katz 
technique, were less likely to choose taking medicine to prevent parasite infec�on (P = 0.0075), and were 
more likely to select Kato-Katz technique as a type of diagnos�c test (P < 0.0001). Most par�cipants felt ready 
to use SAM in their communi�es and stated that it could help rural communi�es far from health centers or 
laboratories (24%); provide faster iden�fica�on, results, diagnosis (19%); permit at-home or on-the-spot 
visualiza�on (14%); and save money (14%). Results show that community health workers show a high level of 
willingness and competency to learn about both STH and SAM and may be a yet-unexplored prac�cal method 
of augmen�ng STH visualiza�on, bringing healthcare to communi�es in Loreto with poor access to diagnos�c 
laboratories and clinics. 
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Tracking development assistance for mental health: �me for be�er data  
Valen�na Iemmi, *Corresponding author. Department of Health Policy, London School of Economics and 
Poli�cal Science. E-mail: v.iemmi@lse.ac.uk 
 
Conclusion: 
Accurate financial data are crucial to sustainable mental health financing in LMICs. With mental health needs 
expected to increase in LMICs partly driven by the coronavirus disease pandemic and its policy response, 
improving DAMH es�mates is urgent to support decision makers at both global and country levels. Current 
es�mates are inaccurate due to four groups of limita�ons, which reflect customary challenges and trade-offs 
in producing financial figures from secondary data collected across different organiza�ons and over �me, 
such as limited resources, different classifica�ons and confiden�ality issues. This Commentary iden�fies 
opportuni�es to enhance their accuracy at different stages of the es�ma�on process. It is �me for be�er 
data. 
Key messages 
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Sustainable mental health financing requires accurate financial data, especially in low- and middle-income 
countries (LMICs) where most people with mental disorders live but resources are extremely limited. 
Development assistance for mental health (DAMH) cons�tutes a cri�cal source of funding for mental health 
in LMICs. However, tracking DAMH is complex, and es�mates are inaccurate. 
Four groups of limita�ons at different stages of the es�ma�on process currently hinder the accuracy of 
DAMH es�mates. 
Several opportuni�es might be leveraged to improve them. This is crucial to support decision makers at both 
the global and country levels and to strengthen mental health financing in LMICs. 
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Health, Economic, and Social Impacts of Substandard and Falsified Medicines in Low- and Middle-Income 
Countries: A Systema�c Review of Methodological Approaches 
Raimat Korede Salami et al 
Li�le is known about the adverse health, economic, and social impacts of substandard and falsified medicines 
(SFMs). This systema�c review aimed to iden�fy the methods used in studies to measure the impact of SFMs 
in low- and middle-income countries (LMICs), summarize their findings, and iden�fy gaps in the reviewed 
literature. A search of eight databases for published papers, and a manual search of references in the 
relevant literature were conducted using synonyms of SFMs and LMICs. Studies in the English language that 
es�mated the health, social, or economic impacts of SFMs in LMICs published before June 17, 2022 were 
considered eligible. Search results generated 1,078 ar�cles, and 11 studies were included a�er screening and 
quality assessment. All included studies focused on countries in sub-Saharan Africa. Six studies used the 
Substandard and Falsified An�malarials Research Impact model to es�mate the impact of SFMs. This model is 
an important contribu�on. However, it is technically challenging and data demanding, which poses 
challenges to its adop�on by na�onal academics and policymakers alike. The included studies es�mate that 
substandard and falsified an�malarial medicines can account from 10% to ∼40% of total annual malaria 
costs, and SFMs affect rural and poor popula�ons dispropor�onately. Evidence on the impact of SFMs is 
limited in general and nonexistent regarding social outcomes. Further research needs to focus on prac�cal 
methods that can serve local authori�es without major investments in terms of technical capacity and data 
collec�on. 
 
 

15. Lancet 2023;401(10393):2023-5   
Comment 
Improving access to medicines for non-communicable diseases, including mental health condi�ons 
Minghui R et al., World Health Organiza�on, 1211 Geneva, Switzerland 
 
At the High-Level Mee�ng on Universal Health Coverage at the UN General Assembly in 2019, global leaders 
made a commitment to set targets to prevent and control non-communicable diseases (NCDs), including 
mental, neurological, and substance use (MNS) condi�ons. At that �me, focused ac�ons were proposed to 
improve access to essen�al medicines for NCDs, supported by WHO, including leveraging the WHO Model 
Lists of Essen�al Medicines to develop and update na�onal essen�al medicines lists, developing further 
norma�ve guidance, establishing and using prequalifica�on programmes, advoca�ng for affordability and fair 
pricing, enhancing demand forecas�ng, and expanding pooled procurement, guided by global strategic 
frameworks and WHO technical guidance. 
Since then, the COVID-19 pandemic has introduced substan�al disrup�ons, including stock-outs of essen�al 
medicines and limited access to health facili�es in many se�ngs. Despite these challenges, WHO and the 
global health community have made some advancements, including landmark resolu�ons and country ac�on 



strengthening the preven�on and control of diabetes and epilepsy and other neurological disorders; upda�ng 
the Model Lists of Essen�al Medicines and Priority Medical Devices based on emerging evidence on 
compara�ve effec�veness, safety, and cost-effec�veness; and launching prequalifica�on programmes for 
biotherapeu�c products and corresponding similar biotherapeu�c products. Regular dialogues with the 
private sector are also making progress. In September, 2022, the first human insulins were prequalified by 
WHO, which include updated storage condi�ons by the manufacturer that can improve the use of these 
essen�al medicines under condi�ons with limited access to refrigera�on, such as in many humanitarian 
se�ngs. New partnerships will also make it possible to provide more quality-assured medicines to low-
income and middle-income countries (LMICs). 
However, there is s�ll a long way to go. Here we outline three ways in which we need to move forward, 
recognising that interven�ons will be best delivered through strong health systems that can deliver high-
quality, longitudinal care. 
First, there is a need to expand local produc�on of NCD medicines where possible and appropriate. 
At the 74th World Health Assembly in 2021, 108 countries, including 54 African countries, co-sponsored a 
resolu�on to strengthen local produc�on of medicines to improve access, a call that has been repeated by 
the Africa Centres for Disease Control and Preven�on. 
Second, it is crucial to advance universal health coverage (UHC) to ensure financial protec�on from the cost 
of medicines, diagnos�cs, and other health products. 
Essen�al medicines remain poorly covered in many countries' health insurance systems and high out-of-
pocket spending persists even in many countries with higher UHC. As many countries discuss the future of 
health system design, adequate coverage for pharmaceu�cal expenses in na�onal health insurance plans and 
benefit packages must be an urgent considera�on and placed as high priority in poli�cal discourse. 
Third, there needs to be a focus on improving access to medicines, diagnos�cs, and other health products for 
the lowest income countries. For example, the absence of essen�al psychotropic medicines from many 
na�onal Essen�al Medicines lists needs to be addressed. 
In 2025, global leaders will meet again at the UN General Assembly to discuss progress towards comba�ng 
NCDs and MNS condi�ons, including towards the nine voluntary global NCD targets. The global community 
must take bold, decisive, and sustained ac�on between now and then to achieve meaningful progress, and 
thereby save and improve hundreds of millions of lives over the next decade. 
 
 

16. PLoS Med 20(6): e1004211. (2023)   
Inappropriate an�bio�c prescribing and its determinants among outpa�ent children in 3 low- and middle-
income countries: A mul�centric community-based cohort study.  
Ardillon A, et al. On behalf of the BIRDY study group. Affilia�ons Université Paris-Saclay, UVSQ, Inserm, CESP, 
An�-infec�ve evasion and pharmacoepidemiology team, Mon�gny-Le-Bretonneux, France, Ins�tut Pasteur, 
Université Paris Cité, Epidemiology and Modelling of An�bio�c Evasion (EMAE), Paris, France. Corresponding 
author: bich-tram.huynh@pasteur.fr 
 
Background 
An�bio�c resistance is a global public health issue, par�cularly in low- and middle-income countries (LMICs), 
where an�bio�cs required to treat resistant infec�ons are not affordable. LMICs also bear a 
dispropor�onately high burden of bacterial diseases, par�cularly among children, and resistance jeopardizes 
progress made in these areas. Although outpa�ent an�bio�c use is a major driver of an�bio�c resistance, 
data on inappropriate an�bio�c prescribing in LMICs are scarce at the community level, where the majority 
of prescribing occurs. Here, we aimed to characterize inappropriate an�bio�c prescribing among young 
outpa�ent children and to iden�fy its determinants in 3 LMICs. 
Methods and findings 
We used data from a prospec�ve, community-based mother-and-child cohort (BIRDY, 2012 to 2018) 
conducted across urban and rural sites in Madagascar, Senegal, and Cambodia. Children were included at 
birth and followed-up for 3 to 24 months. Data from all outpa�ent consulta�ons and an�bio�cs prescrip�ons 
were recorded. We defined inappropriate prescrip�ons as an�bio�cs prescribed for a health event 
determined not to require an�bio�c therapy (an�bio�c dura�on, dosage, and formula�on were not 
considered). An�bio�c appropriateness was determined a posteriori using a classifica�on algorithm 
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developed according to interna�onal clinical guidelines. We used mixed logis�c analyses to inves�gate risk 
factors for an�bio�c prescrip�on during consulta�ons in which children were determined not to require 
an�bio�cs. Among the 2,719 children included in this analysis, there were 11,762 outpa�ent consulta�ons 
over the follow-up period, of which 3,448 resulted in an�bio�c prescrip�on. Overall, 76.5% of consulta�ons 
resul�ng in an�bio�c prescrip�on were determined not to require an�bio�cs, ranging from 71.5% in 
Madagascar to 83.3% in Cambodia. Among the 10,416 consulta�ons (88.6%) determined not to require 
an�bio�c therapy, 25.3% (n = 2,639) nonetheless resulted in an�bio�c prescrip�on. This propor�on was 
much lower in Madagascar (15.6%) than in Cambodia (57.0%) or Senegal (57.2%) (p < 0.001). Among the 
consulta�ons determined not to require an�bio�cs, in both Cambodia and Madagascar the diagnoses 
accoun�ng for the greatest absolute share of inappropriate prescribing were rhinopharyngi�s (59.0% of 
associated consulta�ons in Cambodia, 7.9% in Madagascar) and gastroenteri�s without evidence of blood in 
the stool (61.6% and 24.6%, respec�vely). In Senegal, uncomplicated bronchioli�s accounted for the greatest 
number of inappropriate prescrip�ons (84.4% of associated consulta�ons). Across all inappropriate 
prescrip�ons, the most frequently prescribed an�bio�c was amoxicillin in Cambodia and Madagascar (42.1% 
and 29.2%, respec�vely) and cefixime in Senegal (31.2%). Covariates associated with an increased risk of 
inappropriate prescrip�on include pa�ent age greater than 3 months (adjusted odds ra�os (aOR) with 95% 
confidence interval (95% CI) ranged across countries from 1.91 [1.63, 2.25] to 5.25 [3.85, 7.15], p < 0.001) 
and living in rural as opposed to urban se�ngs (aOR ranged across countries from 1.83 [1.57, 2.14] to 4.40 
[2.34, 8.28], p < 0.001). Diagnosis with a higher severity score was also associated with an increased risk of 
inappropriate prescrip�on (aOR = 2.00 [1.75, 2.30] for moderately severe, 3.10 [2.47, 3.91] for most 
severe, p < 0.001), as was consulta�on during the rainy season (aOR = 1.32 [1.19, 1.47], p < 0.001). The main 
limita�on of our study is the lack of bacteriological documenta�on, which may have resulted in some 
diagnosis misclassifica�on and possible overes�ma�on of inappropriate an�bio�c prescrip�on. 
Conclusion 
In this study, we observed extensive inappropriate an�bio�c prescribing among pediatric outpa�ents in 
Madagascar, Senegal, and Cambodia. Despite great intercountry heterogeneity in prescribing prac�ces, we 
iden�fied common risk factors for inappropriate prescrip�on. This underscores the importance of 
implemen�ng local programs to op�mize an�bio�c prescribing at the community level in LMICs. 
 
 

17. PLoS Med 20(6): e1004235. (2023)    
Impact of an�bio�cs on gut microbiome composi�on and resistome in the first years of life in low- to middle-
income countries: A systema�c review.  
Luchen CC, et al. Affilia�ons Amsterdam UMC, Department of Global Health, Amsterdam Ins�tute for Global 
Health and Development, Amsterdam Ins�tute of Infec�on and Immunity, Infec�ous Diseases,  Department 
of Internal Medicine, Division of Infec�ous Diseases, Amsterdam, the Netherlands. Corresponding author: 
Vanessa C. Harris, v.c.harris@amsterdamumc.nl 
 
Background 
Inappropriate an�microbial usage is a key driver of an�microbial resistance (AMR). Low- and middle-income 
countries (LMICs) are dispropor�onately burdened by AMR and young children are especially vulnerable to 
infec�ons with AMR-bearing pathogens. The impact of an�bio�cs on the microbiome, selec�on, persistence, 
and horizontal spread of AMR genes is insufficiently characterized and understood in children in LMICs. This 
systema�c review aims to collate and evaluate the available literature describing the impact of an�bio�cs on 
the infant gut microbiome and resistome in LMICs. 
Methods and findings 
In this systema�c review, we searched the online databases MEDLINE (1946 to 28 January 2023), EMBASE 
(1947 to 28 January 2023), SCOPUS (1945 to 29 January 2023), WHO Global Index Medicus (searched up to 
29 January 2023), and SciELO (searched up to 29 January 2023). A total of 4,369 ar�cles were retrieved 
across the databases. Duplicates were removed resul�ng in 2,748 unique ar�cles. Screening by �tle and 
abstract excluded 2,666 ar�cles, 92 ar�cles were assessed based on the full text, and 10 studies met the 
eligibility criteria that included human studies conducted in LMICs among children below the age of 2 that 
reported gut microbiome composi�on and/or resistome composi�on (AMR genes) following an�bio�c usage. 
The included studies were all randomized control trials (RCTs) and were assessed for risk of bias using the 
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Cochrane risk-of-bias for randomized studies tool. Overall, an�bio�cs reduced gut microbiome diversity and 
increased an�bio�c-specific resistance gene abundance in an�bio�c treatment groups as compared to the 
placebo. The most widely tested an�bio�c was azithromycin that decreased the diversity of the gut 
microbiome and significantly increased macrolide resistance as early as 5 days pos�reatment. A major 
limita�on of this study was paucity of available studies that cover this subject area. Specifically, the range of 
an�bio�cs assessed did not include the most commonly used an�bio�cs in LMIC popula�ons. 
Conclusion 
In this study, we observed that an�bio�cs significantly reduce the diversity and alter the composi�on of the 
infant gut microbiome in LMICs, while concomitantly selec�ng for resistance genes whose persistence can 
last for months following treatment. Considerable heterogeneity in study methodology, �ming and dura�on 
of sampling, and sequencing methodology in currently available research limit insights into an�bio�c impacts 
on the microbiome and resistome in children in LMICs. More research is urgently needed to fill this gap in 
order to be�er understand whether an�bio�c-driven reduc�ons in microbiome diversity and selec�on of 
AMR genes place LMIC children at risk for adverse health outcomes, including infec�ons with AMR-bearing 
pathogens. 
 
 

18. PLoS Med 20(7): e1004264. (2023)   
Editorial, Abridged: An�microbial Resistance: Addressing a Global Threat to Humanity.  
Walsh TR, Gales AC, Laxminarayan R, Dodd PC . Affilia�on Public Library of Science, San Francisco, United 
States of America and Cambridge, United Kingdom. Mail: pdodd@plos.org 
 
An�microbial resistance (AMR) has been priori�zed by the World Health Organiza�on (WHO) as one of the 
top 10 global public health threats facing humanity. The High-Level Mee�ng of the UN General Assembly on 
An�microbial Resistance in 2016 officially declared the importance of AMR and solicited countries to commit 
to their individual AMR Na�onal Ac�on Plans. Despite these efforts, drug-resistant infec�ons were es�mated 
to contribute to a devasta�ng 4.95 million deaths globally in 2019, with the bulk of the clinical burden borne 
by low- and middle-income countries (LMICs), par�cularly in sub-Saharan Africa. This far exceeds the annual 
global deaths a�ributable to tuberculosis (1.5 million), malaria (643,000) and HIV/AIDS (864,000). Without 
interven�on it is es�mated that global deaths a�ributable to AMR could reach 10 million annually by 2050. 
Here, we discuss the Special Issue commissioned by PLoS Medicine dedicated to AMR. These research studies 
affirm the complexity and mul�-faceted dynamics of AMR and the enormous challenge faced in 
understanding the problem and in designing tractable, equitable and cost-effec�ve interven�ons to control 
its spread. 
The drivers of AMR are mul�factorial but there is no debate that an�bio�c overuse has been paramount. 
Between 2000 and 2015 an�bio�c use increased by 65% globally, primarily driven by a substan�al increase 
across LMICs. Bacteria are complex organisms that receive and transfer DNA at an alarming frequency with 
seemingly li�le or no cost to themselves; and, contrary to previous dogma, the presence of an an�bio�c has 
li�le impact on the transfer of mobile bacterial DNA but can select for newly acquired resistant mechanisms. 
AMR is a One-Health problem, and can spread via humans, animals (domes�c and wild), and the 
environment (water and air). Inadequate access to water, sanita�on, and hygiene (WASH) as well as 
inadequate access to healthcare services (e.g., cost-effec�ve diagnos�cs) and affordable, appropriate 
an�bio�cs have served to accelerate the spread of AMR in LMICs. AMR is a cri�cal public health crisis and a 
One-Health priority requiring engagement across human, agricultural, and environmental sectors. 
This Special Issue a�racted several studies focused on neonatal and pediatric infec�ons. Neonates and 
infants are par�cularly vulnerable to an�bio�c resistant infec�ons. The editorial gives a short overview of the 
ar�cles included. 
// 
In September 2024, a high-level mee�ng of the United Na�ons will be held to discuss AMR and to propose an 
enhanced framework to that outlined in 2016. Recogni�on of the magnitude of this problem is urgently 
required by world leaders and policy makers to ensure adequate global investment in the development of 
innova�ve affordable vaccines, an�microbial agents, diagnos�cs, and repor�ng systems. The COVID-19 
pandemic has taught us, as a global community, that the planet is small and we are all inter-connected 
economically, culturally, and socially with the ul�mate consequence of what happens in one country soon 
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appearing in another. It is es�mated that the a�ributable deaths due to COVID-19 since December 2019 
numbered 3.2 million and its cost to the global economy is approximately $17 trillion. On the current 
trajectory, by 2050, not only will AMR perhaps be responsible for 10 million deaths annually it will also cost 
the global economy over $100 trillion—figures that dwarf the impact of COVID-19 and emphasize the urgent 
threat of AMR. 
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Essen�al public health func�ons: the key to resilient health systems  
Squires N, Garfield R, Mohamed-Ahmed O, et al  
Correspondence to Dr Jean Claude Desenclos; jean-claude.desenclos@santepubliquefrance.fr 
 
On 5 May 2023, the WHO declared an end to the designa�on of COVID-19 as a public health emergency of 
interna�onal concern. While COVID-19 remains a threat to health, the world is ready to move forward from a 
disease that has dominated life for the past three years. Now is the �me to assess whether the commitments 
made to ‘build back be�er’ will incorporate learning from diverse country experiences of responding to 
COVID-19 and its wider system consequences, and increase the resilience of all countries to future public 
health challenges. 
Health expenditures and life expectancy in most of the world rose between 2000 and 2019; however, the 
onset of the pandemic resulted in significant and prolonged disrup�on to essen�al health services, delaying 
progress and even reversing gains in life expectancy. This lack of resilience stems from chronic underfunding 
of public health capaci�es, even in rela�vely advanced economies. It is these preven�ve and promo�ve 
public health capaci�es both within and beyond the health system that are essen�al if we wish to reduce 
health risks and the impact of shock events like COVID-19, and thus reduce the burden on secondary and 
ter�ary care that occurs when public health systems fail. Increased mortality and morbidity from non-COVID-
related causes were seen in many countries, with an es�mated 15 million excess deaths associated with the 
COVID-19 pandemic in 2020 and 2021 alone. The impact on livelihoods and society has also exacerbated 
social inequi�es and nega�vely impacted on mental health, while misinforma�on has undermined trust in 
health services. 
Throughout the pandemic, na�onal structures with responsibility for the delivery of public health, including 
na�onal public health ins�tu�ons (NPHIs), were key for the rapid development of diagnos�cs, strengthening 
of surveillance systems, and the synthesis and genera�on of evidence to inform policy and prac�ce. However, 
NPHIs in many countries have a broad range of responsibili�es in addi�on to communicable disease control, 
including health promo�on and tackling inequality, and there is a risk that these func�ons will be neglected if 
poli�cal priori�es in the recovery phase focus exclusively on health protec�on. It has become increasingly 
important that we develop greater global consensus on the defini�on and scope of public health services if 
system strengthening post-pandemic is to meet the full range of public health challenges. To this end, there 
has been renewed a�en�on and focus on essen�al public health func�ons (EPHFs), with the WHO proposing 
a unified list of 12 fundamental ac�vi�es in 2021 
Unified list of essen�al public health func�ons 

 Public health surveillance and monitoring:  

 Public health emergency management:  

 Public health stewardship:  

 Mul�sectoral planning and financing for public health:  

 Health protec�on:  

 Disease preven�on:  

mailto:jean-claude.desenclos@santepubliquefrance.fr


 Health promo�on:  

 Community engagement and social par�cipa�on:  

 Public health workforce development:  

 Health service quality and equity:  

 Public health research and knowledge: 

 Access to and use of health products, supplies, equipment and technologies 
 
 

20. Suppl Am J Trop Med Hyg 
Volume 108 (2023): Issue 5_Suppl (May 2023): 
Building a Sample Vital Sta�s�cs System: Results From Countrywide Mortality Surveillance for Ac�on 
(COMSA) in Mozambique 
Am J Trop Med Hyg. 2023 Apr 10;108(5_Suppl):1-2.     ------ Editorial  
Addressing the Gaps in Mortality Data: A Case for Na�onal Mortality Surveillance 
Ties Boerma 
If we are serious about improving the fundamentals of public health, a concerted and sustained effort is 
needed from global donors, interna�onal agencies, and country governments to address the painful gap in 
informa�on on mortality by cause in high-mortality se�ngs. Efforts to improve civil registra�on and vital 
sta�s�cs in all countries are commendable and necessary but will unlikely solve the mortality sta�s�cs gap in 
the near future. Mortality surveillance systems with verbal autopsy,9 combined with popula�on-based 
surveys and improved medical cer�fica�on of the cause of death and repor�ng by health facili�es, are a 
cri�cal intermediate step toward full birth and death (with cause) registra�on systems and need to be 
priori�zed. The ability to measure excess mortality due to the COVID-19 pandemic on a regular basis is just 
one example of the immediate value of such systems for public health. 
 
In the same issue: 
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Neonates in Mozambique 
Brian Gilbert et al 
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How to do (or not to do)…how to embed equity in the conduct of health research: lessons from pilo�ng the 
8Quity tool.  



Misimi Kako�, et al. *Corresponding author. The George Ins�tute for Global Health India, Jasola District 
Centre, New Delhi 110025, India. E-mail: mkako�@georgeins�tute.org.in 
 
Global health research reflects and can either perpetuate or challenge the complex power hierarchies and 
inequi�es that characterize our health systems and the socie�es in which they are situated. The impera�ve to 
embed equity in health research aligns with broader efforts globally to promote equitable partnerships 
among researchers, and between researchers and the communi�es poten�ally impacted by their research, or 
with whom knowledge is co-produced. We describe lessons learnt from pilo�ng a heuris�c and diagnos�c 
tool for researchers to assess integra�on of equity considera�ons into their research prac�ces. The ‘8Quity’ 
tool comprises eight domains of equity we developed which roughly correspond to the typical stages in the 
research process—from team forma�on to capacity strengthening, research ethics and governance to 
rela�onships with research partners, par�cipants and stakeholders beyond the project period. Resources that 
detail how this can be done on a prac�cal level are also shared, corresponding to each of the eight domains. 
We acknowledge that tools like 8Quity may be helpful, even necessary, but are insufficient for the broader 
societal changes required to ensure equity in the research enterprise. However, by firmly se�ng inten�ons 
and accountabili�es within our research prac�ces, we (as researchers) can play a role, however modest, in 
turning the �de of the injus�ces that leave some communi�es behind. 
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Policy forum: Strengthening implementa�on guidelines for HIV service delivery: Considera�ons for future 
evidence genera�on and synthesis.  
Ingrid Eshun-Wilson, et al. Affilia�ons Division of Infec�ous Diseases, School of Medicine, Washington 
University in Saint Louis, Missouri, USA, Department of Global Health, Stellenbosch University, Cape Town, 
South Africa. Mail:  i.eshun-wilsonova@wustl.edu 
 
Summary points 
With highly effec�ve diagnos�c, preven�on, and treatment innova�ons available in HIV programs globally, 
the HIV field is increasingly turning to implementa�on and service delivery ques�ons. 
Developing guidelines for implementa�on of interven�ons is markedly challenged by limita�ons in primary 
implementa�on research design and repor�ng, as well as difficul�es in applica�on of evidence synthesis and 
guideline development tools originally developed to appraise evidence for efficacy. 
Drawing on the processes of developing the WHO HIV service delivery guidelines for tes�ng and treatment 
between 2018 and 2021, we present challenges and iden�fy areas for future methodological development to 
improve the incorpora�on of implementa�on research across the full spectrum of the evidence genera�on 
con�nuum. 
We highlight gaps in design, measurement, and repor�ng of primary implementa�on research, as well as 
underrepor�ng of relevant program data. 
We describe how rou�ne applica�on of current evidence synthesis tools may not sufficiently answer 
implementa�on ques�ons and propose that methodological tools be op�mized to iden�fy high-quality non-
randomized evidence and reduce penaliza�on for heterogeneity in meta-analysis of implementa�on 
research. 
These findings serve as a blueprint for further methodological work to strengthen exis�ng evidence synthesis 
and guideline development tools for HIV service delivery guidelines and for implementa�on research more 
broadly. 
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Policy forum: The future of HIV tes�ng in eastern and southern Africa: Broader scope, targeted services 
Anna Grimsrud, et al.  Affilia�on IAS–Interna�onal AIDS Society, Cape Town, South Africa. E-mail: 
anna.grimsrud@iasociety.org 
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Summary points 
Scale-up of HIV tes�ng services (HTS), primarily through rou�ne offer of HIV tes�ng in health services, has led 
to an increase in the propor�on of people with HIV who know their status and are accessing HIV treatment. 
In eastern and southern Africa (ESA), home to more than half of people living with HIV globally, many 
countries are close to reaching global targets for HIV treatment and viral suppression, with slower progress 
towards the global target that 95% of people should know their HIV status. Given this, it is cri�cal to update 
the approach to HIV tes�ng to reflect changes in the HIV epidemic, the response to it, and to acknowledge 
ongoing resource constraints. 
An expert consulta�on series defined this updated approach as a shi� to “broader scope, targeted services.” 
Over the next decade, HTS in ESA should implement a status-neutral approach that maintains core tes�ng 
services to reach the greatest number of people with HIV not on treatment, while broadening the scope to 
support linkage to appropriate preven�on and treatment. It is important that HTS programs use a strategic 
mix of modali�es focused on people most likely to have undiagnosed HIV, those who are not on ART, and 
people who are more vulnerable to HIV acquisi�on. 
Ten key themes for the future of HTS were ar�culated. The most cri�cal are: promote a status-neutral 
approach to HTS; realize the poten�al of HIV self-tes�ng (HIVST); priori�ze facility-based HTS; reframe 
retes�ng among those previously diagnosed but not currently on an�retroviral therapy (ART) as an 
opportunity; and involve and invest in community leadership and community-led monitoring (CLM) to ensure 
HTS meets the needs and preferences of clients. 
The country-specific epidemiological context must inform the focus and mix of tes�ng approaches. Tes�ng 
programs should acknowledge regional transmission dynamics including that the majority of new infec�ons 
are acquired from people living with HIV for longer than a year, with transmission driven by many who 
transmit to a few, rather than by a few who transmit to many. 
HTS programs should not reduce the volume of HIV tes�ng. Rather HTS programs should broaden the scope 
of tes�ng to encapsulate both preven�on and treatment objec�ves and priori�ze services to the people at 
the highest risk of HIV. 
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Demand crea�on for HIV tes�ng services: A systema�c review and meta-analysis.  
Anjuli D. Wagner, et al. Affilia�on Department of Global Health, University of Washington, Sea�le, USA. Mail: 
anjuliw@uw.edu 
 
Background 
HIV tes�ng services (HTS) are the first steps in reaching the UNAIDS 95-95-95 goals to achieve and maintain 
low HIV incidence. Evalua�ng the effec�veness of different demand crea�on interven�ons to increase uptake 
of efficient and effec�ve HTS is useful to priori�ze limited programma�c resources. This review was 
undertaken to inform World Health Organiza�on (WHO) 2019 HIV tes�ng guidelines and assessed the 
research ques�on, “Which demand crea�on strategies are effec�ve for enhancing uptake of HTS?” focused 
on popula�ons globally. 
Methods and findings 
The following electronic databases were searched through September 28, 2021: PubMed, PsycInfo, Cochrane 
CENTRAL, CINAHL Complete, Web of Science Core Collec�on, EMBASE, and Global Health Database; we 
searched IAS and AIDS conferences. We systema�cally searched for randomized controlled trials (RCTs) that 
compared any demand crea�on interven�on (incen�ves, mobiliza�on, counseling, tailoring, and digital 
interven�ons) to either a control or other demand crea�on interven�on and reported HTS uptake. We 
pooled trials to evaluate categories of demand crea�on interven�ons using random-effects models for meta-
analysis and assessed study quality with Cochrane’s risk of bias 1 tool. This study was funded by the WHO and 
registered in Prospero with ID CRD42022296947. 
We screened 10,583 records and 507 conference abstracts, reviewed 952 full texts, and included 124 RCTs 
for data extrac�on. The majority of studies were from the African (N = 53) and Americas (N = 54) regions. We 
found that mobiliza�on (rela�ve risk [RR]: 2.01, 95% confidence interval [CI]: [1.30, 3.09], p < 0.05; risk 
difference [RD]: 0.29, 95% CI [0.16, 0.43], p < 0.05, N = 4 RCTs), couple-oriented counseling (RR: 1.98, 95% CI 
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[1.02, 3.86], p < 0.05; RD: 0.12, 95% CI [0.03, 0.21], p < 0.05, N = 4 RCTs), peer-led interven�ons (RR: 1.57, 
95% CI [1.15, 2.15], p < 0.05; RD: 0.18, 95% CI [0.06, 0.31], p < 0.05, N = 10 RCTs), mo�va�on-oriented 
counseling (RR: 1.53, 95% CI [1.07, 2.20], p < 0.05; RD: 0.17, 95% CI [0.00, 0.34], p < 0.05, N = 4 RCTs), short 
message service (SMS) (RR: 1.53, 95% CI [1.09, 2.16], p < 0.05; RD: 0.11, 95% CI [0.03, 0.19], p < 0.05, N = 5 
RCTs), and condi�onal fixed value incen�ves (RR: 1.52, 95% CI [1.21, 1.91], p < 0.05; RD: 0.15, 95% CI [0.07, 
0.22], p < 0.05, N = 11 RCTs) all significantly and importantly (≥50% rela�ve increase) increased HTS uptake 
and had medium risk of bias. 
Lo�ery-based incen�ves and audio-based interven�ons less importantly (25% to 49% increase) but not 
significantly increased HTS uptake (medium risk of bias). Personal invita�on le�ers and personalized message 
content significantly but not importantly (<25% increase) increased HTS uptake (medium risk of bias). 
Reduced dura�on counseling had comparable performance to standard dura�on counseling (low risk of bias) 
and video-based interven�ons were comparable or be�er than in-person counseling (medium risk of bias). 
Heterogeneity of effect among pooled studies was high. This study was limited in that we restricted to 
randomized trials, which may be systema�cally less readily available for key popula�ons; addi�onally, we 
compare only pooled es�mates for interven�ons with mul�ple studies rather than single study es�mates, 
and there was evidence of publica�on bias for several interven�ons. 
Conclusions 
Mobiliza�on, couple- and mo�va�on-oriented counseling, peer-led interven�ons, condi�onal fixed value 
incen�ves, and SMS are high-impact demand crea�on interven�ons and should be priori�zed for 
programma�c considera�on. Reduced dura�on counseling and video-based interven�ons are an efficient and 
effec�ve alterna�ve to address staffing shortages. Investment in demand crea�on ac�vi�es should priori�ze 
those with undiagnosed HIV or ongoing HIV exposure. Selec�on of demand crea�on interven�ons must 
consider risks and benefits, context-specific factors, feasibility and sustainability, country ownership, and 
universal health coverage across disease areas. 
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Perspec�ves 
The art of medicine 
Are we training our students to be white saviours in global health? 
Banerjee A et al., School of Popula�on and Global Health, Faculty of Medicine and Health Sciences, McGill 
University, Montréal, QC H3A 1G1, Canada <ananya.banerjee@mcgill.ca> 
 
In 2012, the Nigerian-American writer and ar�st Teju Cole called out the culture of white saviourism in the 
USA and introduced the concept of the White Saviour Industrial Complex (WSIC). The make-up of global 
health educa�on perpetuates and feeds into the WSIC, with universi�es in high-income countries (HICs) 
accoun�ng for a major share of global health programmes. Global health educa�on is in certain respects a 
growth industry of whiteness that promotes jus�ce only on paper and remains rooted in harmful colonial 
worldviews. 
Those who work in global health in HICs benefit from an imbalance of power that maintains the white 
supremacist status quo, and consequently an entrenched divide in global health. As global health educators 
we are then compelled to ask: are we training students to be “white saviours”, irrespec�ve of their ethnicity 
or country of origin, and how can global health educa�on be reconfigured? 
Global health is not “global”: 85% of global health organisa�ons were headquartered in Europe and North 
America in 2020. 
Building on the understanding that global health educa�on requires change, we propose ways to help build 
an an�-white saviour approach in global health educa�on and to offer counter-narra�ves to ques�on the 
status quo. We frame these considera�ons as seven ques�ons that educators could use to disrupt their own 
thinking and exis�ng curricular biases. 
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1. Do we bring the lens of a historian when teaching global health? 
2. Are we sufficiently going beyond health? 
3. Are we framing decolonising as a process? 
4. Are we sufficiently highligh�ng the exper�se of people in LMICs and Indigenous and under- served 
popula�ons in HICs? 
5. Are we advoca�ng for sustainability in our field work? 
6. Do we include local in global health? 
7. Do we encourage shi�ing of power? 
Thus, the onus is on educators to fulfil our ethical responsibility to support younger genera�ons in 
transforming global health by dismantling founda�ons built on white saviourism. This work begins in our 
classrooms and with ourselves. 
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Afghan mental health and psychosocial well-being: thema�c review of four decades of research and 
interven�ons 
Alemi Q et al., School of Behavioral Health, Loma Linda University, California, USA 
 
Background: Four decades of war, poli�cal upheaval, economic depriva�on and forced displacement have 
profoundly affected both in-country and refugee Afghan popula�ons. 
Aims: We reviewed literature on mental health and psychosocial well-being, to assess the current evidence 
and describe mental healthcare systems, including government programmes and community-based 
interven�ons. 
Method: In 2022, we conducted a systema�c search in Google Scholar, PTSDpubs, PubMed and PsycINFO, 
and a hand search of grey literature (N = 214 papers). We iden�fied the main factors driving the 
epidemiology of mental health problems, culturally salient understandings of psychological distress, coping 
strategies and help-seeking behaviours, and interven�ons for mental health and psychosocial support. 
Results: Mental health problems and psychological distress show higher risks for women, ethnic minori�es, 
people with disabili�es and youth. Issues of suicidality and drug use are emerging problems that are 
understudied. Afghans use specific vocabulary to convey psychological distress, drawing on culturally relevant 
concepts of body-mind rela�onships. Coping strategies are largely embedded in one's faith and family. Over 
the past two decades, concerted efforts were made to integrate mental health into the na�on's healthcare 
system, train cadres of psychosocial counsellors, and develop community-based psychosocial ini�a�ves with 
the help of non-governmental organisa�ons. A small but growing body of research is emerging around 
psychological interven�ons adapted to Afghan contexts and culture. 
Conclusions: We make four recommenda�ons to promote health equity and sustainable systems of care. 
Interven�ons must build cultural relevance, invest in community-based psychosocial support and evidence-
based psychological interven�ons, maintain core mental health services at logical points of access and foster 
integrated systems of care. 
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The WHO World Mental Health Report: a call for ac�on 
Cuijpers P et al., Department of Clinical, Neuro and Developmental Psychology, Amsterdam Public Health 
Research Ins�tute, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands; WHO Collabora�ng Centre 
for Research and Dissemina�on of Psychological Interven�ons, Vrije Universiteit Amsterdam, Amsterdam, 



The Netherlands; and Interna�onal Ins�tute for Psychotherapy, Babeş-Bolyai University, Cluj-Napoca, 
Romania 
 
The latest World Health Organiza�on (WHO) World Mental Health Report finds that a staggering one billion 
people (more than one in eight adults and adolescents) worldwide have a mental disorder. Depression (280 
million people) and anxiety (301 million) are the largest groups, but also developmental disorders, a�en�on-
deficit hyperac�vity disorder, schizophrenia, bipolar and conduct disorders affect millions of people 
worldwide. The disease burden of these disorders is huge. Mental disorders are the leading cause of ‘years 
lived with disability’ (YLDs) across all disorders. One in every six YLDs can be a�ributed to mental disorder. 
Further, the actual disease burden of mental disorders is considerably higher because of the marked 
premature mortality of this group. 
// 
The 2022 World Mental Health Report is a call for ac�on, a line in the sand, reminding us of the incredible 
costs and suffering from poor mental health around the world. It not only gives a comprehensive overview of 
the epidemiology, disease burden and care demand, it also presents myriad exemplar projects from around 
the world, showing successful models of interven�on to improve mental health in communi�es. It gives 
guidelines on how to increase poli�cal support and raise financial resources and how to develop seamless 
preven�on, mental health promo�on and treatment services. The report does have some weaknesses. For 
example, it lacks a clear analysis of why the basic problems that were noted in the previous report have not 
been not adequately addressed, and evidence for the effec�veness of some interven�ons could have been 
presented more clearly. However, despite these limita�ons, it is an important resource for policymakers, but 
also for clinicians and researchers working in LMICs and global mental health. The report is broad and 
comprehensive, but presents the needed ac�ons in a posi�ve and construc�ve way, although the success of 
the report in terms of changing mental health will depend very much on worldwide and na�onal challenges 
inside and outside the health sector that can only be solved in the poli�cal arena. 
As clinicians and researchers we should invest more in developing methods and tools to help with 
deins�tu�onalisa�on and build community services. We should develop evidence-based digital tools and self-
help treatments that can be easily adapted to a local context and invest more in the development of task-
sharing interven�ons and training packages to teach nurses and lay health counsellors to use such 
interven�ons. 
We commend the report and urge policymakers, poli�cians, clinicians, researchers and community 
partnerships to galvanise their collec�ve na�onal and interna�onal efforts. We all must act to assure progress 
over the next 5, 10 and 20 years. 
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Preven�ng the onset of depressive disorders in low-and middle-income countries: An overview 
Cuijpers, P., Department of Clinical, Neuro and Developmental Psychology, Amsterdam Public Health 
Research Ins�tute, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands and Interna�onal Ins�tute for 
Psychotherapy, Babeș-Bolyai University, Cluj-Napoca, Romania <p.cuijpers@vu.nl> 
 
Depressive disorders cons�tute an important and costly public health problem and worldwide most of the 
disease burden is suffered in low-and middle-income countries (LMICs). Treatments only have limited 
possibili�es to reduce the disease burden of depressive disorders. Preven�on may be one of the alterna�ve 
ways to further reduce the disease burden of depressive disorders. In this paper, the results of a subgroup 
analysis of a previous meta-analysis on the effect of preven�ve interven�ons on the incidence of depressive 
disorders was undertaken. Only 6% of all trials examining the possibility to prevent the onset of major 
depression have been conducted in LMICs, and these studies find significantly smaller effects than those in 
high-income se�ngs. It is too early, therefore, to consider implemen�ng and dissemina�ng preven�ve 
interven�ons in LMICS. However, in op�mal condi�ons and assuming that evidence-based preven�ve 
interven�ons will be developed, investments should be made into treatment, universal, selec�ve and 
indicated preven�on, as well as in social ins�tu�ons focusing on larger risk factors for mental health 
problems. 
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Co-developed implementa�on guidelines to maximize acceptability, feasibility, and usability of mobile phone 
supervision in Kenya 
Triple� NS et al., Department of Psychology, University of Washington, Sea�le, WA, USA 
 
Opportuni�es exist to leverage mobile phones to replace or supplement in-person supervision of lay 
counselors. However, contextual variables, such as network connec�vity and provider preferences, must be 
considered. Using an itera�ve and mixed methods approach, we co-developed implementa�on guidelines to 
support the implementa�on of mobile phone supervision with lay counselors and supervisors delivering a 
culturally adapted trauma-focused cogni�ve behavioral therapy in Western Kenya. Guidelines were shared 
and discussed with lay counselors in educa�onal outreach visits led by supervisors. We evaluated the impact 
of guidelines and outreach on the acceptability, feasibility, and usability of mobile phone supervision. 
Guidelines were associated with significant improvements in acceptability and usability of mobile phone 
supervision. There was no evidence of a significant difference in feasibility. Qualita�ve interviews with lay 
counselors and supervisors contextualized how guidelines impacted acceptability and feasibility – by se�ng 
expecta�ons for mobile phone supervision, emphasizing importance, increasing comfort, and sharing 
strategies to improve mobile phone supervision. Introducing and discussing co-developed implementa�on 
guidelines significantly improved the acceptability and usability of mobile phone supervision. This approach 
may provide a flexible and scalable model to address challenges with implemen�ng evidence-based prac�ces 
and implementa�on strategies in lower-resourced areas. 
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issues and prolonged grief disorder: A global perspec�ve 

Hilberdink CE, Normandie Univ, UNICAEN, INSERM, U1237, PhIND “Physiopathology and Imaging of 
Neurological Disorders”, NEUROPRESAGE Team, (Ins�tut Blood and Brain @ Caen-Normandie), GIP Cyceron, 
Caen, France 
Djelan�k AAAMJ, Utrecht Medical Center, Utrecht, The Netherlands 
Et al 
 
The death of a loved one – bereavement – is a universal experience that marks the human mental health 
condi�on. Grief – the cogni�ve, emo�onal, and behavioral responses to bereavement – is thus experienced 
by virtually everyone at some point in life, while mourning is a process through which grievers come to terms 
with the loss envisioning life without the deceased. Although distress subsides over �me among most 
bereaved individuals, a minority will develop a condi�on recently iden�fied as prolonged grief disorder 
(PGD). The present review provides a global perspec�ve on bereavement, grief reac�ons, and PGD. Although 
the loss of a loved one and grief reac�ons are in general experienced consistently across different cultures, 
differences and varia�ons in their expression may exist across cultures. Especially within specific popula�ons 
that may be more at risk for PGD, possibly due to risk factors associated with the mechanisms of loss (e.g., 
refugees, migrants, and conflict survivors). The diagnos�c criteria for PGD are mostly based on Western 
grieving popula�ons, and cultural adapta�ons of PGD treatments are limited. Therefore, cross-cultural 
development and valida�on of PGD screening/assessment is cri�cal to support future research on grief 
reac�ons and PGD, especially in non-Western contexts, and concerning the poten�al future global changes 
and challenges that appear to have a major impact on PGD. More transcultural research on PGD is needed to 
contextualize and will lead to culture-bound symptom iden�fica�on of PGD, and the adapta�on of current 
treatment protocols, which may ul�mately improve health at the individual level, and health-care systems. 
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Responding to the impact of COVID-19 on the mental health and well-being of health workers in LMICs 
Hoover J et al., Office of HIV/AIDS, U.S. Agency for Interna�onal Development, Washington, DC, USA 
Corresponding author: Ashley Clonchmore; Email: aclonchmore@usaid.gov 
 
The COVID-19 pandemic has worsened mental health among health workers around the world. With a 
projected global shortage of 10.2 million health workers by 2030, further exacerbated by COVID-19, taking 



ac�on to support health worker mental health needs to be an integral component of investments to 
overcome this gap and build resiliency of systems for the future. Health workers are func�oning in highly 
stressful environments at great personal risk to provide services that improve quality of life and save lives. To 
reduce burnout and early exits from the workforce, health workers must be protected and equipped to work 
in suppor�ve environments, manage stress, and access mental health services when needed. This ar�cle 
explores the impact of COVID-19 on health worker mental health and proposes ac�ons for health systems 
and workplaces to support health workers which draw on available evidence and examples of USAID-
supported partner ac�vi�es. 
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Prevalence of Perinatal Depression in Low- and Middle-Income Countries: A Systema�c Review and Meta-
analysis 
Mitchell AR et al., Department of Obstetrics and Gynaecology, The University of Melbourne, Heidelberg, 
Victoria, Australia 
 
Importance: Women who experience depression during or within a year of pregnancy are at increased risk of 
morbidity and mortality. Although those living in low- and middle-income countries are thought to be at 
increased risk of perinatal depression, the true prevalence remains unclear. 
Objec�ve: To determine the prevalence of depression among individuals living in low- and middle-income 
countries during pregnancy and up 1 year post partum. 
Data sources: MEDLINE, Embase, PsycINFO, CINAHL, Web of Science, and the Cochrane Library were 
searched from database incep�on un�l April 15, 2021. 
Study selec�on: Studies were included that reported the prevalence of depression using a validated method 
during pregnancy or up to 12 months post partum in countries defined by the World Bank as low, lower-
middle, and upper-middle income. 
Data extrac�on and synthesis: This study followed Preferred Repor�ng Items for Systema�c Reviews and 
Meta-analyses (PRISMA) repor�ng guideline. Two reviewers independently assessed study eligibility, 
extracted data, and assessed studies for bias. Prevalence es�mates were calculated using a random-effects 
meta-analysis model. Subgroup analyses were performed among women who were considered at increased 
risk of developing perinatal depression. 
Main outcomes and measures: Point prevalence of perinatal depression was the main outcome measured as 
percentage point es�mates with corresponding 95% CIs. 
Results: The search iden�fied 8106 studies, of which data were extracted from 589 eligible studies repor�ng 
outcomes of 616 708 women from 51 countries. The pooled prevalence of perinatal depression across all 
studies was 24.7% (95% CI, 23.7%-25.6%). The prevalence of perinatal depression varied slightly by country 
income status. The highest prevalence was found in lower-middle-income countries, with a pooled 
prevalence of 25.5% (95% CI, 23.8%-27.1%; 197 studies from 23 countries including 212 103 individuals). In 
upper-middle-income countries, the pooled prevalence was 24.7% (95% CI, 23.6%-25.9%; 344 studies from 
21 countries including 364 103 individuals) and in low-income countries, the pooled prevalence was 20.7% 
(95% CI, 18.4%-23.0%; 50 studies from 7 countries including 40 502 individuals). The East Asia and the Pacific 
region had the lowest prevalence of perinatal depression at 21.4% (95% CI, 19.8%-23.1%) and was 
significantly increased in the Middle East and North Africa at 31.5% (95% CI, 26.9%-36.2%; between-group 
comparison: P < .001). In subgroup analyses, the highest prevalence of perinatal depression was found 
among women who experienced in�mate partner violence, at 38.9% (95% CI, 34.1%-43.6%). revalence of 
depression was also high among women with HIV (35.1% [95% CI, 29.6%-40.6%]) and those who had 
experienced a natural disaster (34.8% [95% CI, 29.4%-40.2%]). 
Conclusions and relevance: This meta-analysis found that depression was common in low- and middle-
income countries, affec�ng 1 in 4 perinatal women. Accurate es�mates of the prevalence of perinatal 
depression in low- and middle-income countries are essen�al in informing policy, alloca�ng scarce resources, 
and direc�ng further research to improve outcomes for women, infants, and families. 
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Review: Transforming mental health systems globally: principles and policy recommenda�ons 
Vikram Patel et al  
A burgeoning mental health crisis is emerging globally, regardless of each country's human resources or 
spending. We argue that effec�vely responding to this crisis is impeded by the dominant framing of mental ill 
health through the prism of diagnos�c categories, leading to an excessive reliance on interven�ons that are 
delivered by specialists; a scarcity of widespread promo�ve, preven�ve, and recovery-oriented strategies; 
and failure to leverage diverse resources within communi�es. Drawing upon a series of syntheses, we iden�fy 
five principles to transform current prac�ces; namely, address harmful social environments across the life 
course, par�cularly in the early years; ensure that care is not con�ngent on a categorical diagnosis but 
aligned with the staging model of mental illness; empower diverse front-line providers to deliver psychosocial 
interven�ons; embrace a rights-based approach that seeks to provide alterna�ves to violence and coercion in 
care; and centre people with lived experience in all aspects of care. We recommend four policy ac�ons which 
can transform these principles into reality: a whole of society approach to preven�on and care; a redesign of 
the architecture of care delivery to provide a seamless con�nuum of care, tailored to the severity of the 
mental health condi�on; inves�ng more in what works to enhance the impact and value of the investments; 
and ensuring accountability through monitoring and ac�ng upon a set of mental health indicators. All these 
ac�ons are achievable, relying-for the most part-on resources already available to every community and 
country. What they do require is the acceptance that business as usual will fail and the solu�ons to 
transforming mental health-care systems are already present within exis�ng resources. 
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Gone Too Soon: priori�es for ac�on to prevent premature mortality associated with mental illness and 
mental distress 
O’Connor RC et al., Suicidal Behaviour Research Laboratory, School of Health & Wellbeing, College of Medical, 
Veterinary and Life Sciences, University of Glasgow, Glasgow, UK <rory.oconnor@glasgow.ac.uk> 
 
Globally, too many people die prematurely from suicide and the physical comorbidi�es associated with 
mental illness and mental distress. The purpose of this Review is to mobilise the transla�on of evidence into 
priori�sed ac�ons that reduce this inequity. The mental health research charity, MQ Mental Health Research, 
convened an interna�onal panel that used roadmapping methods and review evidence to iden�fy key 
factors, mechanisms, and solu�ons for premature mortality across the social-ecological system. We iden�fied 
12 key overarching risk factors and mechanisms, with more commonali�es than differences across the 
suicide and physical comorbidi�es domains. We also iden�fied 18 ac�onable solu�ons across three 
organising principles: the integra�on of mental and physical health care; the priori�sa�on of preven�on while 
strengthening treatment; and the op�misa�on of interven�on synergies across social-ecological levels and 
the interven�on cycle. These solu�ons included accessible, integrated high-quality primary care; early life, 
workplace, and community-based interven�ons co-designed by the people they should serve; 
decriminalisa�on of suicide and restric�on of access to lethal means; s�gma reduc�on; reduc�on of income, 
gender, and racial inequality; and increased investment. The �me to act is now, to rebuild health-care 
systems, leverage changes in funding landscapes, and address the effects of s�gma, discrimina�on, 
marginalisa�on, gender violence, and vic�misa�on. 
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Seminar 
Clinical aspects of snakebite envenoming and its treatment in low-resource se�ngs 
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Warrell DA et al., Nuffield Department of Clinical Medicine, University of Oxford, Oxford, UK; Experimental 
Medicine Division, John Radcliffe Hospital, Headington, UK <david.warrell@ndm.ox.ac.uk> 
 
There is increasing recogni�on of the public health importance of snakebite envenoming. Worldwide annual 
incidence is likely to be 5 million bites, with mortality exceeding 150 000 deaths, and the resul�ng physical 
and psychological morbidity leads to substan�al social and economic repercussions. Preven�on through 
community educa�on by trained health workers is the most effec�ve and economically viable strategy for 
reducing risk of bites and envenoming. Clinical challenges to effec�ve treatment are most substan�al in rural 
areas of low-resource se�ngs, where snakebites are most common. Classic skills of history taking, physical 
examina�on, and use of affordable point-of-care tests should be followed by monitoring of evolving local and 
systemic envenoming. Despite the profusion of new ideas for interven�ons, hyperimmune equine or ovine 
plasma-derived an�venoms remain the only specific treatment for snakebite envenoming. The enormous 
interspecies and intraspecies complexity and diversity of snake venoms, revealed by modern venomics, 
demands a radical redesign of many current an�venoms. 
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Mul�morbidity: Addressing the next global pandemic.  
The PLOS Medicine Editors, Affilia�on Public Library of Science, San Francisco, California, United States of 
America and Cambridge, United Kingdom   
 
Advances in transla�onal scien�fic research and modern medicine have enabled substan�al progress to be 
made in clinical prac�ces around the world. And, while there are no doubts that inequi�es persist, these 
advances have contributed to significant improvements in life expectancy globally. It may come as no 
surprise, considering the advances made, that the number of people being diagnosed as mul�morbid—with 
two or more chronic condi�ons, either physical, mental or both—has also progressively increased. 
In low- and middle-income countries (LMICs) the problem is ever more palpable. Plagued by inequitable 
access to research facili�es, healthcare services, diagnos�cs, therapeu�cs and effec�ve policy 
implementa�on, progress lags far behind that of high-income countries (HICs). Not only is there a 
dispropor�onately high prevalence of chronic mul�system infec�ous diseases, such as HIV and TB, the 
prevalence of non-communicable condi�ons, such as hypertension and diabetes, have also increased over 
the preceding decades. 
// 
Approaching mul�morbidity via individual condi�ons culminates in increased healthcare u�liza�on and 
expenditure. Current data es�mate that healthcare costs are significantly higher when trea�ng mul�morbid 
individuals and that, with certain combina�ons of co-exis�ng condi�ons, costs may be higher s�ll. Excess 
expenditure has been a�ributed to a variety of factors including duplicated appointments and inves�ga�ons 
across both primary and secondary care, and increased a�endance at emergency departments, all without 
clear evidence of improvement to pa�ents’ quality of life or physical health outcomes. Mul�morbidity is a 
major driver of polypharmacy and the associated nega�ve consequences for pa�ents and healthcare systems 
including adverse drug events, hospital readmissions and even mortality. Given the current global economic 
climate, maximizing the use of available resources should be a collec�ve priority. A joined-up, 
mul�disciplinary, structured approach to care for mul�morbid pa�ents is undoubtedly required and 
integra�on of care pathways which involve a diversity of specialist exper�se are strongly supported in some 
circumstances. Theore�cally, primary care should serve to integrate diverse involvements by direct 
engagement with pa�ents. However, considering the paradigm shi� towards mul�morbidity, arguments 
certainly exist in favor of ensuring that healthcare professionals obtain and nurture core generalist skills 
alongside specialist skills to facilitate complete and holis�c caregiving in the face of mul�morbidity. 
// 
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It is vital that researchers, clinicians, and policy makers re-think how research findings can be applied to real-
world se�ngs where mul�morbidity exists in abundance. In LMICs, research should envision, design and test 
programs for mul�morbid care led by health workers who are abundant, such as community health workers, 
peers, and volunteers. In HICs research should elucidate novel approaches to measuring mul�morbidity and 
strengthening primary care of mul�ple chronic condi�ons, working towards truly human-centered care which 
integrates mul�ple treatment and care approaches. The UK NHS and other large healthcare systems should 
be well placed to characterize mul�morbidity in HICs and provide pla�orms for research on interven�ons 
including drug sparing and care provision. 
As is the case with most pandemics, the enormity of the problem is growing exponen�ally, and global ac�on 
is required. The warning signs are there, and the trend will con�nue—the healthcare profession needs to be 
prepared and poised to act. 
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Barriers to cervical cancer and breast cancer screening uptake in low- and middle-income countries: a 
systema�c review. 
Ananth Srinath, et al. Corresponding author. Department of Community Oncology, Sri Shankara Na�onal 
Centre for Cancer Preven�on and Research, Bengaluru, Karnataka 560004, India. Department of Health 
Services Research, Care and Public Health Research Ins�tute, Maastricht University Medical CentreE-
mail: ananthsrinath@gmail.com 
 
There is an alarmingly high growth in breast and cervical cancers in low- and middle-income countries. Due 
to late presenta�on to doctors, there is a lower cure rate. The screening programmes in low- and middle-
income countries are not comprehensive. In this paper, we systema�cally analyse the barriers to screening 
through an accessibility framework. We performed a systema�c literature search in PubMed, Mendeley and 
Google Scholar to retrieve all English language studies (quan�ta�ve, qualita�ve and mixed-methods) that 
contained informa�on on breast and cervical cancer screening in low- and middle-income countries. We only 
considered publica�ons published between 1 January 2016 and 31 May 2021. The review was guided by 
Preferred Repor�ng Items for Systema�c Reviews and Meta-Analyses literature search extension (PRISMA-S), 
an extension to the PRISMA Statement for Repor�ng Literature Searches in Systema�c Reviews. The search 
yielded a total of 67 ar�cles from low- and middle-income countries in this review. We used a framework on 
accessibility known as the 5A framework, which dis�nguishes five aspects of access: approachability, 
acceptability, availability, affordability and appropriateness, to classify the screening barriers. We added two 
more aspects: awareness and angst, as they could explain other important barriers to screening. They 
confirmed how the lack of awareness, cost of the screening service and distance to the screening centre act 
as major impediments to screening. They also revealed how embarrassment and fear of screening and 
cultural factors such as lack of spousal or family support could be obstacles to screening. We conclude that 
more needs to be done by policymakers and governments to improve the confidence of the people in the 
health systems. Women should be made aware of the causes and risk factors of cancer through evidence-
based strategies so that there is an increased adherence to screening. 
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Global, regional, and na�onal burden of diabetes from 1990 to 2021, with projec�ons of prevalence to 2050: 
a systema�c analysis for the Global Burden of Disease Study 2021 
GBD 2021 Diabetes Collaborators 
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Background: Diabetes is one of the leading causes of death and disability worldwide, and affects people 
regardless of country, age group, or sex. Using the most recent eviden�ary and analy�cal framework from the 
Global Burden of Diseases, Injuries, and Risk Factors Study (GBD), we produced loca�on-specific, age-specific, 
and sex-specific es�mates of diabetes prevalence and burden from 1990 to 2021, the propor�on of type 1 
and type 2 diabetes in 2021, the propor�on of the type 2 diabetes burden a�ributable to selected risk 
factors, and projec�ons of diabetes prevalence through 2050. 
Methods: Es�mates of diabetes prevalence and burden were computed in 204 countries and territories, 
across 25 age groups, for males and females separately and combined; these es�mates comprised lost years 
of healthy life, measured in disability-adjusted life-years (DALYs; defined as the sum of years of life lost [YLLs] 
and years lived with disability [YLDs]). We used the Cause of Death Ensemble model (CODEm) approach to 
es�mate deaths due to diabetes, incorpora�ng 25 666 loca�on-years of data from vital registra�on and 
verbal autopsy reports in separate total (including both type 1 and type 2 diabetes) and type-specific models. 
Other forms of diabetes, including gesta�onal and monogenic diabetes, were not explicitly modelled. Total 
and type 1 diabetes prevalence was es�mated by use of a Bayesian meta-regression modelling tool, DisMod-
MR 2.1, to analyse 1527 loca�on-years of data from the scien�fic literature, survey microdata, and insurance 
claims; type 2 diabetes es�mates were computed by subtrac�ng type 1 diabetes from total es�mates. 
Mortality and prevalence es�mates, along with standard life expectancy and disability weights, were used to 
calculate YLLs, YLDs, and DALYs. When appropriate, we extrapolated es�mates to a hypothe�cal popula�on 
with a standardised age structure to allow comparison in popula�ons with different age structures. We used 
the compara�ve risk assessment framework to es�mate the risk-a�ributable type 2 diabetes burden for 16 
risk factors falling under risk categories including environmental and occupa�onal factors, tobacco use, high 
alcohol use, high body-mass index (BMI), dietary factors, and low physical ac�vity. Using a regression 
framework, we forecast type 1 and type 2 diabetes prevalence through 2050 with Socio-demographic Index 
(SDI) and high BMI as predictors, respec�vely 
Findings: In 2021, there were 529 million (95% uncertainty interval [UI] 500-564) people living with diabetes 
worldwide, and the global age-standardised total diabetes prevalence was 6·1% (5·8-6·5). At the super-region 
level, the highest age-standardised rates were observed in north Africa and the Middle East (9·3% [8·7-9·9]) 
and, at the regional level, in Oceania (12·3% [11·5-13·0]). Na�onally, Qatar had the world's highest age-
specific prevalence of diabetes, at 76·1% (73·1-79·5) in individuals aged 75-79 years. Total diabetes 
prevalence-especially among older adults-primarily reflects type 2 diabetes, which in 2021 accounted for 
96·0% (95·1-96·8) of diabetes cases and 95·4% (94·9-95·9) of diabetes DALYs worldwide. In 2021, 52·2% 
(25·5-71·8) of global type 2 diabetes DALYs were a�ributable to high BMI. The contribu�on of high BMI to 
type 2 diabetes DALYs rose by 24·3% (18·5-30·4) worldwide between 1990 and 2021. By 2050, more than 
1·31 billion (1·22-1·39) people are projected to have diabetes, with expected age-standardised total diabetes 
prevalence rates greater than 10% in two super-regions: 16·8% (16·1-17·6) in north Africa and the Middle 
East and 11·3% (10·8-11·9) in La�n America and Caribbean. By 2050, 89 (43·6%) of 204 countries and 
territories will have an age-standardised rate greater than 10%. 
Interpreta�on: Diabetes remains a substan�al public health issue. Type 2 diabetes, which makes up the bulk 
of diabetes cases, is largely preventable and, in some cases, poten�ally reversible if iden�fied and managed 
early in the disease course. However, all evidence indicates that diabetes prevalence is increasing worldwide, 
primarily due to a rise in obesity caused by mul�ple factors. Preven�ng and controlling type 2 diabetes 
remains an ongoing challenge. It is essen�al to be�er understand dispari�es in risk factor profiles and 
diabetes burden across popula�ons, to inform strategies to successfully control diabetes risk factors within 
the context of mul�ple and complex drivers. 
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Diabetes & Endocrinology). All papers in the Series are available at www. thelancet.com/series/global- 
inequity-diabetes 
 
a. Lancet 2023;402(10397):235-49 
Global Inequity in Diabetes 1 
The role of structural racism and geographical inequity in diabetes outcomes 



Agarwal S et al., Fleischer Ins�tute for Diabetes and Metabolism, Department of Endocrinology, Albert 
Einstein College of Medicine and Montefiore Medical Center, Bronx, NY, USA; New York Regional Center for 
Diabetes Transla�on Research, Albert Einstein College of Medicine, Bronx, NY, USA 
<shivani.agarwal@einsteinmed.edu> 
 
 
b. Lancet 2023;402(10397):250-64    
Global Inequity in Diabetes 2 
Interven�ons to address global inequity in diabetes: interna�onal progress 
Walker AF et al., Department of Health Services Research, Management and Policy, University of Florida, 
Gainesville, FL, USA 
 
c. Global Inequity in Diabetes 3 
Dispari�es in diabetes prevalence and management by race and ethnicity in the USA: defining a path forward 
Saria Hassan, et al. 
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Unmasking a silent killer: Prevalence of diagnosed and undiagnosed diabetes mellitus among people living 
with HIV in rural South Africa 
Annemiek E M de Vries  1 , Zanele Xaba  1 , Sehulong R Moraba  2 , Luise Goerlitz  2   3 , Hugo A Tempelman  
2 , Kers�n Klipstein-Grobusch  1   4 , Lucas E Hermans  2   5   6 , Karine Scheuermaier  7 , Walter L J M Devillé  
1   2 , Alinda G Vos  1   5 
 
1 Julius Global Health, Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, 
Utrecht University, Utrecht, The Netherlands. 
2 Ndlovu Care Group, Groblersdal, South Africa. 
3 Infec�ous Disease Epidemiology, Robert Koch Ins�tut, Berlin, Germany. 
4 Division of Epidemiology and Biosta�s�cs, School of Public Health, Faculty of Health Sciences, University of 
the Witwatersrand, Johannesburg, South Africa. 
5 Department of Medical Microbiology, University Medical Center Utrecht, Utrecht, The Netherlands. 
6 Ezintsha, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa. 
7 Wits Sleep Laboratory, Brain Func�on Research Group, School of Physiology, University of the 
Witwatersrand, Johannesburg, South Africa. 
 
Objec�ves: To document the prevalence of impaired glucose tolerance (IGT) and undiagnosed diabetes 
mellitus (DM) and to iden�fy factors associated with undiagnosed DM in people living with HIV (PLWH). 
Methods: Cross-sec�onal study performed at Ndlovu Medical Center, Limpopo, South Africa including PLWH 
aged ≥18 years. Between August and November 2017, 356 HIV-posi�ve par�cipants were included. 
Informa�on was collected on socio-demographics, DM symptoms and risk factors for DM. IGT and DM were 
diagnosed using random plasma glucose and/or HbA1c. Factors associated with undiagnosed DM were 
assessed by comparing par�cipants with newly diagnosed DM to par�cipants without DM. 
Results: IGT was diagnosed in 172 (48.3%) par�cipants. Twenty-nine (8.1%) par�cipants met the defini�on of 
DM, of whom 17 (58.6%) were newly diagnosed. Compared to par�cipants without DM, par�cipants with 
DM were on average 5 years older, were more likely to have a posi�ve family history for DM, were less 
physically ac�ve and had higher systolic blood pressure, body mass index and waist circumference. Factors 
associated with undiagnosed DM included age ≥45 years (odds ra�o [OR] = 3.59) and physical inac�vity (OR = 
3.17). 
Conclusions: The prevalence of IGT and DM among PLWH is high and more than half of DM cases were 
undiagnosed. Regular screening for DM in PLWH is recommended, especially in an ageing popula�on with 
addi�onal cardiovascular disease risk factors. 
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World Report 
Uganda's “an�-homosexuality” bill already affec�ng care 
Jerving S 
 
Ac�vists and health-care providers are already seeing the chilling effects of Uganda's proposals to further 
criminalise homosexuality. 
It is not yet law, but a wide-ranging bill against people who are LGBTQ+ in Uganda is already having a chilling 
effect on access to health services. The bill assigns severe consequences for these people, including the 
death penalty, as well as for those who provide services (poten�ally including health workers and staff of 
non- governmental organisa�ons). 
Although Uganda’s penal code already criminalises consensual sex between people born of the same sex, the 
bill goes much further to criminalise the promo�on of sex acts and forces people to incriminate others. 
A copy of the bill obtained by The Lancet says that consensual sex between people born of the same sex can 
put someone in prison for life, and those a�emp�ng to “perform a sexual act” can be sentenced to a decade 
in prison. The court can also order “rehabilita�on” of that person. A person would face the death penalty for 
“aggravated homosexuality”, which includes a “serial offender” of consensual sex, as well as for same-sex 
rela�ons with someone with a disability, with someone with mental illness, with someone of older age, if a 
person contracts a terminal illness, and if a person’s partner is under the influence of alcohol, among other 
circumstances. 
If someone has a “reasonable suspicion” that another person has “commi�ed or intends to commit the 
offence of homosexuality” or other viola�ons, they must report that person or they can receive a fine of 100 
million Ugandan Shillings (US $27 000) or 6 months in prison. Lawyers are exempt, but health workers are 
not. 
Health experts warn that the bill could devastate the HIV response in Uganda. They are concerned that 
health services—such as providing contracep�ves and pre-exposure prophylaxis (PrEP), tes�ng for HIV, and 
drug provision for HIV—could be construed as promo�on, as could safe-sex educa�on. 
Musho said there is “a rising wave of homophobic ideologies in Africa” driven by coordinated efforts under 
the guise of child protec�on, family values, and religion, supported by foreign funding and influence. This 
threatens the health of popula�ons throughout the region. 
Poli�cians from 22 African na�ons gathered for the first Inter- Parliamentary Conference on Family Values 
and Sovereignty in Uganda earlier this year, with an�-LGBTQ+ conversa�ons as the focus. Sharon Slater, 
President of US-based Family Watch Interna�onal, a�ended. The Southern Poverty Law Center labels her 
organisa�on as an an�-LGBT hate group with an “intense focus” on pushing their agenda in African na�ons. 
A�er the conference, Kenyan Member of Parliament George Peter Kaluma submi�ed a bill largely the same 
as Uganda’s to the Kenyan Na�onal Assembly. He said Kenya “is closely following” Uganda’s ac�ons. An�-
LGBTQ+ legisla�on is also under considera�on in Ghana’s Parliament. 
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The effect of vitamin B12 supplementa�on during pregnancy on infant growth and development in Nepal: a 
community-based, double-blind, randomised, placebo-controlled trial 
Chandyo RK et al., Department of Community Medicine, Kathmandu Medical College, Kathmandu, Nepal 
 
Background: Vitamin B12 is required for healthy infant growth and development, but low and marginal 
vitamin B12 status is endemic in low-income and middle-income countries. We aimed to measure the effect 
of vitamin B12 supplementa�on from early pregnancy un�l 6 months post partum on infant growth and 
neurodevelopment. 
Methods: In this community-based, double-blind, placebo-controlled trial, we randomly assigned (1:1) 800 
pregnant women (aged 20-40 years) who were up to 15 weeks pregnant-recruited from home visits and 
outpa�ent departments at three hospitals in Nepal-to daily supplementa�on with 50 μg oral vitamin B12 or 



placebo un�l 6 months postpartum. Independent scien�sts generated the list that linked alloca�on to 
par�cipants' study iden�fica�on number. Par�cipants were masked to group assignment and all inves�gators 
were masked un�l data cleaning was completed. The primary outcomes were length-for-age Z score (LAZ) at 
age 12 months and the cogni�ve composite score of the Bayley Scales of Infant and Toddler Development 
(3rd edi�on) at age 6 months and 12 months. The primary and secondary outcomes, including adverse 
events, were assessed in the inten�on-to-treat popula�on, for all par�cipants with available outcome data. 
This trial is registered with ClinicalTrials.gov, NCT03071666. 
Findings: 800 eligible pregnant women were enrolled in the trial between March 28, 2017, and Oct 15, 2020, 
with 400 women randomly assigned to each group. Follow-up was completed on May 18, 2022. At baseline, 
569 (71%) of 800 women had plasma vitamin B12 indica�ng low or marginal status (<221 pmol/L). We found 
no effect of vitamin B12 on the primary outcomes. The mean LAZ at age 12 months were -0·57 (SD 1·03) in 
the B12 group and -0·55 (1.03) in the placebo group (366 infants in the vitamin B12 group vs 363 infants in 
the placebo group) with a mean difference of -0·02 (95% CI -0·16 to 0·13). The mean cogni�ve composite 
scores were 97·7 (SD 10·5) in the B12 group and 97·1 (10·2) in the placebo group, with a mean difference of 
0·5 (95% CI -0·6 to 1·7) measured in 364 and 361 infants. S�llbirths or infant deaths occurred in three (1%) of 
374 women in the vitamin B12 group and nine (2%) of 379 women in the placebo group. 
Interpreta�on: Although vitamin B12 deficiency was prevalent in our study popula�on and vitamin B12 
supplementa�on from early pregnancy substan�ally improved vitamin B12 status, supplementa�on did not 
improve infant growth or neurodevelopment. Our findings support the current WHO recommenda�ons of no 
rou�ne vitamin B12 supplementa�on during pregnancy. 
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Planned delivery or expectant management for late preterm pre-eclampsia in low-income and middle-
income countries (CRADLE-4): a mul�centre, open-label, randomised controlled trial 
CRADLE-4 Study Group 
Beardmore-Gray A et al., Department of Women and Children's Health, School of Life Course Sciences, King's 
College London, London, UK <alice.1.beardmore-gray@kcl.ac.uk> 
 
Background: Pre-eclampsia is a leading cause of maternal and perinatal mortality. Evidence regarding 
interven�ons in a low-income or middle-income se�ng is scarce. We aimed to evaluate whether planned 
delivery between 34+ 0 and 36+ 6 weeks' gesta�on can reduce maternal mortality and morbidity without 
increasing perinatal complica�ons in India and Zambia. 
Methods: In this parallel-group, mul�centre, open-label, randomised controlled trial, we compared planned 
delivery versus expectant management in women with pre-eclampsia from 34+ 0 to 36+ 6 weeks' gesta�on. 
Par�cipants were recruited from nine hospitals and referral facili�es in India and Zambia and randomly 
assigned to planned delivery or expectant management in a 1:1 ra�o by a secure web-based randomisa�on 
facility hosted by MedSciNet. Randomisa�on was stra�fied by centre and minimised by parity, single-fetus 
pregnancy or mul�-fetal pregnancy, and gesta�onal age. The primary maternal outcome was a composite of 
maternal mortality or morbidity with a superiority hypothesis. The primary perinatal outcome was a 
composite of one or more of: s�llbirth, neonatal death, or neonatal unit admission of more than 48 h with a 
non-inferiority hypothesis (margin of 10% difference). Analyses were by inten�on to treat, with an addi�onal 
per-protocol analysis for the perinatal outcome. The trial was prospec�vely registered with ISRCTN, 
10672137. The trial is closed to recruitment and all follow-up has been completed. 
Findings: Between Dec 19, 2019, and March 31, 2022, 565 women were enrolled. 284 women (282 women 
and 301 babies analysed) were allocated to planned delivery and 281 women (280 women and 300 babies 
analysed) were allocated to expectant management. The incidence of the primary maternal outcome was not 
significantly different in the planned delivery group (154 [55%]) compared with the expectant management 
group (168 [60%]; adjusted risk ra�o [RR] 0·91, 95% CI 0·79 to 1·05). The incidence of the primary perinatal 
outcome by inten�on to treat was non-inferior in the planned delivery group (58 [19%]) compared with the 
expectant management group (67 [22%]; adjusted risk difference -3·39%, 90% CI -8·67 to 1·90; non-inferiority 
p<0·0001). The results from the per-protocol analysis were similar. There was a significant reduc�on in severe 
maternal hypertension (adjusted RR 0·83, 95% CI 0·70 to 0·99) and s�llbirth (0·25, 0·07 to 0·87) associated 
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with planned delivery. There were 12 serious adverse events in the planned delivery group and 21 in the 
expectant management group. 
Interpreta�on: Clinicians can safely offer planned delivery to women with late preterm pre-eclampsia, in a 
low-income or middle-income country. Planned delivery reduces s�llbirth, with no increase in neonatal unit 
admissions or neonatal morbidity and reduces the risk of severe maternal hypertension. Planned delivery 
from 34 weeks' gesta�on should therefore be considered as an interven�on to reduce pre-eclampsia 
associated mortality and morbidity in these se�ngs. 
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Risk factors for inadequate and excessive gesta�onal weight gain in 25 low- and middle-income countries: An 
individual-level par�cipant meta-analysis 
Darling AM, et al. Affilia�on Department of Global Health and Popula�on, Harvard T.H. Chan School of Public 
Health, Harvard University, Boston, Massachuse�s, USA. Mail: adarling@hsph.harvard.edu (AMD); Wafaie W. 
Fawzi : mina@hsph.harvard.edu (WWF) 
 
Background 
Many women experience subop�mal gesta�onal weight gain (GWG) in low- and middle-income countries 
(LMICs), but our understanding of risk factors associated with GWG in these se�ngs is limited. We 
inves�gated the rela�onships between demographic, anthropometric, lifestyle, and clinical factors and GWG 
in prospec�vely collected data from LMICs. 
Methods and findings 
We conducted an individual par�cipant-level meta-analysis of risk factors for GWG outcomes among 138,286 
pregnant women with singleton pregnancies in 55 studies (27 randomized controlled trials and 28 
prospec�ve cohorts from 25 LMICs). Data sources were iden�fied through PubMed, Embase, and Web of 
Science searches for ar�cles published from January 2000 to March 2019. Titles and abstracts of ar�cles 
iden�fied in all databases were independently screened by 2 team members according to the following 
eligibility criteria: following inclusion criteria: (1) GWG data collec�on took place in an LMIC; (2) the study 
was a prospec�ve cohort or randomized trial; (3) study par�cipants were pregnant; and (4) the study was not 
conducted exclusively among human immunodeficiency virus (HIV)-infected women or women with other 
health condi�ons that could limit the generalizability of the results. The Ins�tute of Medicine (IOM) body 
mass index (BMI)-specific guidelines were used to determine the adequacy of GWG, which we calculated as 
the ra�o of the total observed weight gain over the mean recommended weight gain. Study outcomes 
included severely inadequate GWG (percent adequacy of GWG <70), inadequate GWG (percent adequacy of 
GWG <90, inclusive of severely inadequate), and excessive GWG (percent adequacy of GWG >125). 
Mul�variable es�mates from each study were pooled using fixed-effects meta-analysis. Study-specific 
regression models for each risk factor included all other demographic risk factors measured in a par�cular 
study as poten�al confounders, as well as BMI, maternal height, pre-pregnancy smoking, and chronic 
hypertension. Risk factors occurring during pregnancy were further adjusted for receipt of study interven�on 
(if any) and 3-month calendar period. The INTERGROWTH-21st standard was used to define high and low 
GWG among normal weight women in a sensi�vity analysis. The prevalence of inadequate GWG was 54%, 
while the prevalence of excessive weight gain was 22%. In mul�variable models, factors that were associated 
with a higher risk of inadequate GWG included short maternal stature (<145 cm), tobacco smoking, and HIV 
infec�on. A mid-upper arm circumference (MUAC) of ≥28.1 cm was associated with the largest increase in 
risk for excessive GWG (risk ra�o (RR) 3.02, 95% confidence interval (CI) [2.86, 3.19]). The es�mated pooled 
difference in absolute risk between those with MUAC of ≥28.1 cm compared to those with a MUAC of 24 to 
28.09 cm was 5.8% (95% CI 3.1% to 8.4%). Higher levels of educa�on and age <20 years were also associated 
with an increased risk of excessive GWG. Results using the INTERGROWTH-21st standard among normal 
weight women were similar but a�enuated compared to the results using the IOM guidelines among normal 
weight women. Limita�ons of the study’s methodology include differences in the availability of risk factors 
and poten�al confounders measured in each individual dataset; not all risk factors or poten�al confounders 
of interest were available across datasets and data on poten�al confounders collected across studies. 
Conclusions 
Inadequate GWG is a significant public health concern in LMICs. We iden�fied diverse nutri�onal, behavioral, 
and clinical risk factors for inadequate GWG, highligh�ng the need for integrated approaches to op�mizing 
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GWG in LMICs. The prevalence of excessive GWG suggests that a�en�on to the emerging burden of 
excessive GWG in LMICs is also warranted. 
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Pulmonary oedema in the course of severe maternal outcome in South Africa: A cohort study combined with 
clinical audit 
Anke Heitkamp  1   2 , Evelien Sandberg  3 , Ashley Moodley  1 , Jonathan Burke  4 , Jos van Roosmalen  3   5 , 
Stefan Gebhardt  1 , Linda Vollmer  1 , Johanna I de Vries  2 , Thomas van den Akker  3   5 , Gerhard Theron  1 
 
1 Department of Obstetrics and Gynaecology, Stellenbosch University and Tygerberg Academic Hospital, Cape 
Town, South Africa. 
2 Department of Obstetrics and Gynaecology, Amsterdam UMC, Vrije Universiteit Amsterdam and Research 
Ins�tute Amsterdam Reproduc�on & Development, Amsterdam, The Netherlands. 
3 Department of Obstetrics and Gynaecology, Leiden University Medical Centre, Leiden, The Netherlands. 
4 Department of Anaesthesiology and Cri�cal Care, Stellenbosch University and Tygerberg Academic Hospital, 
Cape Town, South Africa. 
5 Athena Ins�tute, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands. 
 
Objec�ves: To describe the incidence and outcomes of pulmonary oedema in women with severe maternal 
outcome during childbirth and iden�fy possible modifiable factors through audit. 
Methods: All women with severe maternal outcome (maternal deaths or near misses) who were referred to 
Tygerberg referral hospital from health facili�es in Metro East district, South Africa, during 2014-2015 were 
included. Women with severe maternal outcome and pulmonary oedema during pregnancy or childbirth 
were evaluated using three types of cri�cal incident audit: criterion-based case review by one consultant 
gynaecologist, monodisciplinary cri�cal incident audit by a team of gynaecologists, mul�disciplinary audit 
with expert review from anaesthesiologists and cardiologists. 
Results: Of 32,161 pregnant women who gave birth in the study period, 399 (1.2%) women had severe 
maternal outcome and 72/399 (18.1%) had pulmonary oedema with a case fatality rate of 5.6% (4/72). 
Cri�cal incident audit demonstrated that pre-eclampsia/HELLP-syndrome and chronic hypertension were the 
main condi�ons underlying pulmonary oedema (44/72, 61.1%). Administra�on of volumes of intravenous 
fluids in already sick women, undiagnosed underlying cardiac illness, administra�on of magnesium sulphate 
as part of pre-eclampsia management and oxytocin for augmenta�on of labour were iden�fied as possible 
contributors to the pathophysiology of pulmonary oedema. Women-related factors (improved antenatal care 
a�endance) and health care-related factors (earlier diagnosis and management) would poten�ally have 
improved maternal outcome. 
Conclusions: Although pulmonary oedema in pregnancy is rare, among women with severe maternal 
outcome a considerable propor�on had pulmonary oedema (18.1%). Audit iden�fied op�ons for preven�on 
of pulmonary oedema and improved outcome. These included early detec�on and management of 
preeclampsia with close monitoring of fluid intake and cardiac evalua�on in case of suspected pulmonary 
oedema. Therefore, a mul�disciplinary clinical approach is recommended. 
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This issue contains a Series of three papers about commercial determinants of health. 
 
a. Lancet 2023;401(10383):1194-1213 
Commercial Determinants of Health 1 
Defining and conceptualising the commercial determinants of health 
Gilmore AB et al., Department for Health, University of Bath, Bath, UK <abcg20@bath.ac.uk> 
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Although commercial en��es can contribute posi�vely to health and society there is growing evidence that 
the products and prac�ces of some commercial actors-notably the largest transna�onal corpora�ons-are 
responsible for escala�ng rates of avoidable ill health, planetary damage, and social and health inequity; 
these problems are increasingly referred to as the commercial determinants of health. The climate 
emergency, the non-communicable disease epidemic, and that just four industry sectors (ie, tobacco, ultra-
processed food, fossil fuel, and alcohol) already account for at least a third of global deaths illustrate the 
scale and huge economic cost of the problem. This paper, the first in a Series on the commercial 
determinants of health, explains how the shi� towards market fundamentalism and increasingly powerful 
transna�onal corpora�ons has created a pathological system in which commercial actors are increasingly 
enabled to cause harm and externalise the costs of doing so. Consequently, as harms to human and planetary 
health increase, commercial sector wealth and power increase, whereas the countervailing forces having to 
meet these costs (notably individuals, governments, and civil society organisa�ons) become correspondingly 
impoverished and disempowered or captured by commercial interests. This power imbalance leads to policy 
iner�a; although many policy solu�ons are available, they are not being implemented. Health harms are 
escala�ng, leaving health-care systems increasingly unable to cope. Governments can and must act to 
improve, rather than con�nue to threaten, the wellbeing of future genera�ons, development, and economic 
growth. 
 
b. Lancet 2023;401(10383):1214-1228 
Commercial Determinants of Health 2     
Conceptualising commercial en��es in public health: beyond unhealthy commodi�es and transna�onal 
corpora�ons 
Lacy-Nichols J et al., Centre for Health Policy, Melbourne School of Popula�on and Global Health, University 
of Melbourne, VIC, Australia <jlacy@unimelb.edu.au> 
 
In this paper, which is the second of three papers in a Series on commercial determinants of health, we 
develop a framework that enables meaningful dis�nc�ons among diverse commercial en��es through 
considera�on of their prac�ces, por�olios, resources, organisa�on, and transparency. The framework that we 
develop permits fuller considera�on of whether, how, and to what extent a commercial actor might influence 
health outcomes.  
 
1c. Lancet 2023;401(10383):1229-1240 
Commercial Determinants of Health 3  
Commercial determinants of health: future direc�ons 
Friel S et al., Menzies Centre for Health Governance, School of Regula�on and Global Governance, The 
Australian Na�onal University, Acton, ACT, Australia <sharon.friel@anu.edu.au> 
 
This paper is about the future role of the commercial sector in global health and health equity. The discussion 
is not about the overthrow of capitalism nor a full-throated embrace of corporate partnerships. No single 
solu�on can eradicate the harms from the commercial determinants of health-the business models, 
prac�ces, and products of market actors that damage health equity and human and planetary health and 
wellbeing. But evidence shows that progressive economic models, interna�onal frameworks, government 
regula�on, compliance mechanisms for commercial en��es, regenera�ve business types and models that 
incorporate health, social, and environmental goals, and strategic civil society mobilisa�on together offer 
possibili�es of systemic, transforma�ve change, reduce those harms arising from commercial forces, and 
foster human and planetary wellbeing. In our view, the most basic public health ques�on is not whether the 
world has the resources or will to take such ac�ons, but whether humanity can survive if society fails to make 
this effort. 
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