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Summary eClinicalMedicine

Background Globally, some 45 million children under five years of age are wasted (low weight-for-height). Although ~2%%> 81: 103083

2023 World Health Organisation guidelines on their care did not aim to identify optimal weight gain, they did Published Online

mention 5-10 g/kg/day as a target, which is a change from prior guidelines that recommended 10-15 g/kg/day, ?;Tg/ /:c(lj_'r‘]izgé 32‘5
when inpatient-only care was the norm. We aimed to inform future policy/programming on weight gain targets. 103 ofig e
Methods For this systematic review and meta-analysis, we searched Embase, Global Health and Medline. The final

search was on 23/02/2024. Papers were included if they reported weight gain of children aged 6-59 months with

severe malnutrition during inpatient (facility-based), outpatient (home-based), and hybrid treatment (initially

inpatient and progressing to outpatient treatment). Summary data were extracted, and quality was assessed using

a NICE Quality Appraisal Checklist. Our primary outcome was mean rate of weight gain (g/kg/day) during

treatment. We conducted random-effects meta-analysis to describe pooled mean weight gain by programme type.

Meta-regression investigated potential associations of weight gain with length of stay and programme outcomes.

We registered the study on PROSPERO (CRD42023266472).

Findings Our search yielded 3173 papers. We reviewed 321 full texts, identifying 126 eligible papers. Of these, 104
papers, including some 240,650 participants, reported weight gain as g/kg/day and were eligible for meta-analysis.
Mean rate of weight gain was 8.8 g/kg/day (95% CI: 7.6, 9.9; I* = 97.8%) across 18 inpatient programmes, 3.4 g/
kg/day (95% CI: 2.0, 4.7; I* = 99.4%) across 12 hybrid programmes, and 3.9 g/kg/day (95% CI: 3.4, 4.4;
1> = 99.7%) across 60 outpatient programmes. We found inconsistent evidence of an association between slower
weight gain and higher mortality: there was weak evidence of association after adjusting for programme type
(coefficient = —0.4; 95% CI: 0.7, —0.02; p = 0.04; n = 118 programmes). There was high heterogeneity between
studies. Details of weight gain calculation methods varied. We found no evidence for publication bias when
accounting for programme type (Egger’s test p-value = 0.2).

Interpretation Weight gain in outpatient programmes was markedly slower than in inpatient treatment. Clearer
reporting of weight gain and a better understanding of the sequelae of faster/slower recovery is important to set

future weight gain targets. Our results set an important baseline for current programmes to benchmark against.
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Research in context

Evidence before this study

Globally, 45 million children under five are wasted. Treatment
focus has shifted from inpatient care towards outpatient-
based programmes, particularly Community-based
Management of Acute Malnutrition (CMAM).

Before this study, we searched the literature for previous
studies reporting weight gain in children under five during
treatment for severe malnutrition. Weight recovery in
outpatient care was generally slower than prior inpatient-
based targets of 10-15 g/kg/day. There was some concern
that too slow a weight gain reflects poor recovery. Balancing
this was evidence that too rapid weight catch-up may be
associated with cardiometabolic risk later in life. We found
previous systematic reviews that considered weight gain of
children with severe malnutrition by treatment programme
type but only as one of many outcomes, and without meta-
analysis or with <5 studies in the meta-analysis.

Added value of this study

As our systematic review is the first to focus on weight gain
during treatment for severe childhood malnutrition by
programme type, we call attention to this important

Introduction
Globally, in 2022, some 45 million children aged under
five years were wasted (low weight-for-height),' a serious
form of malnutrition which accounts for 875,000 deaths
in children under five each year.? Severe malnutrition is
“any form of malnutrition (undernutrition) associated
with high risk of severe adverse outcomes”.* Severely
low weight-for-height, severely low mid-upper arm
circumference (MUAC) and/or oedematous malnutri-
tion (kwashiorkor) are known as types of “Severe Acute
Malnutrition” (SAM). Criteria defining SAM have
changed over time.* Current recommendations are that
SAM in children aged 6-59 months is identified as
weight-for-height z-score (WHZ) <-3 of the World
Health Organisation (WHO) Child Growth Standards,
MUAC <115 mm, and/or bilateral oedema.*
Historically, children with SAM were treated in
inpatient facilities using a clinically-focused model of
care with specially-formulated therapeutic milks.”* Over
the last 20 years, this has shifted to a public health
model of “Community-Management of Acute Malnu-
trition” (CMAM) programmes, to improve coverage and
achieve low case-fatality rates.” In CMAM, children with
uncomplicated SAM (i.e., with appetite and no medical
complications), which is usually >80%, are treated as
outpatients in the community using Ready-to-Use

consideration. Our findings indicate that average weight gain
in outpatient programmes is slower compared to inpatient
programmes, and that average outpatient weight gain is
below current World Health Organisation targets.

We found inconsistent evidence for a weak association
between weight gain and mortality, after adjusting for
programme type. Slow programme-level weight gain may be
a red flag for a high burden of more severely wasted or sick
children, or may reflect more adverse community conditions
or programmatic quality issues.

Implications of all the available evidence

While the treatment of severe childhood malnutrition is of
major public health importance, the optimal weight gain
remains unknown. Our novel meta-analysis focussing on
average weight gain by programme type forms an important
benchmark for evaluation of existing programmes.

Our findings, accompanied with previous research, highlight
the need for more evidence to identify optimal weight gain,
balancing the short-term and potential long-term effects.
Towards this, guidelines for the clear reporting of weight gain
and calculation methods would help improve consistency.

Therapeutic Foods (RUTF).”® Children with compli-
cated SAM (i.e., poor appetite and/or medical compli-
cations) and those who failed to gain weight as
outpatients are treated as inpatients. Recent years have
also seen the rise of simplified and combined pro-
grammes, which respectively seek to simplify admission
criteria and treatment protocols, and integrate treatment
of severe and moderate wasting.

This review arises from observations by the study
team that rates of weight gain in outpatient-based
therapeutic feeding programmes, including outpatient
care in CMAM, are often markedly slower than in
traditional inpatient programmes. Guidelines from
1999 described a “usual” weight gain of 10-15 g/kg/day
(g/kg/day), with <5 g/kg/day triggering concern about
poor recovery and high mortality risk.° The emphasis on
rapid recovery (quantified by weight gain) is contrasted
with more recent evidence suggesting that rapid post-
malnutrition weight gain is associated with adverse
long-term cardiometabolic risk in survivors.”!'" While
previous reviews have investigated weight gain by pro-
gramme type, this has been one of many outcomes and
used to compare interventions (e.g., diet types), with few
studies included. Picot et al. (2012) summarised weight
gain in different programme types without meta-anal-
ysis.'” The three studies they included gave conflicting
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results on whether weight gain was faster in inpatient or
outpatient programmes. Das et al. (2020) included a
meta-analysis of weight gain by programme type.”
However, only one study was included.

While previous Sphere standards for therapeutic
nutrition programmes included guidance on weight
gain targets, the latest editions do not.'*"* In 2023, WHO
released guidelines on the management of children with
wasting and oedematous malnutrition.® They did not
set out to review evidence on optimal weight gain,
however, they remarked that “150-185 kcal/kg/day
should be provided as a starting quantity for a target
weight gain of 5-10 g/kg/d”. Sachdev and Kurpad
(2024), who critiqued WHO’s estimation of therapeutic
energy requirements, instead suggested estimating en-
ergy requirements based on “typical (average) weight
gain”.”

The aim of this systematic review and meta-analysis
is to inform policy and programme discussions on
optimal rate of weight gain in children being treated for
severe malnutrition. Specific objectives are to: describe
the rate of in-programme weight gain in different types
of treatment programmes (e.g., inpatient, outpatient,
hybrid); describe average length of stay (LOS) in
different types of treatment programmes and explore
any association with rate of weight gain; explore any
association between rate of weight gain and programme
outcomes (e.g., mortality, recovery); describe how
weight gain has been measured and reported by treat-
ment programmes.

Methods

Search strategy and selection criteria

We conducted systematic review and meta-analysis.
Studies that reported rate of in-programme weight
gain among children aged 6-59 months with severe
malnutrition during inpatient and/or outpatient treat-
ment with RUTF, therapeutic milk, or similar, were
eligible for inclusion. Severe malnutrition was defined
as WHZ <-3, MUAC <115 mm, or oedematous
malnutrition, but other definitions that were appro-
priate to the study context were accepted, e.g., weight-
for-height percentage of median <70%, MUAC
<110 mm, weight-for-age z-score <-3, protein-energy
malnutrition grade III. Programmes that met the
population inclusion criteria but included broader
populations were accepted (e.g., broader age range
and/or level of malnutrition). There were no re-
strictions on study design or publication date, to allow
consideration of many programme types. Preprints
were eligible, while unpublished and grey literature
(e.g., conference abstracts) were excluded, except for
Emergency Nutrition Network Field Exchange articles
which had relevant high-quality additions that would
otherwise have been missed. Non-English language
papers were excluded.
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We searched three databases through Ovid: Embase
Classic + Embase (1947-2024), Global Health
(1910-2024), and Ovid MEDLINE(R) and Epub Ahead of
Print, In-Process, In-Data-Review & Other Non-Indexed
Citations and Daily (1946-2024). We ran the final search
on 23rd February 2024. Through citation searching of
eligible papers and keyword searching on literature da-
tabases, we identified some additional papers. Search
terms covered “malnutrition”, “undernutrition”,
“wasting”, “marasmus”, “kwashiorkor”, and “oedema-
tous malnutrition”, along with “treatment pro-
grammes”, “therapeutic feeding”, “supplementary
feeding”, “community-management of acute malnutri-
tion”, “community-based therapeutic care”, and “nutri-
tion rehabilitation unit”. The full search strategy is
provided in the Supplementary Materials. All references
identified were imported to Endnote X9 for deduplica-
tion and two-stage screening. Two investigators inde-
pendently screened the titles and abstracts. GOD, TNG,
KA, MA, MK, and A. Ki were involved in screening.
Papers were excluded if they reported data already
captured in another included paper. Papers that other-
wise met the inclusion criteria for the review but did not
report weight gain as grams per kilogram per time were
ineligible for meta-analysis.

Procedures

We extracted data using a standardised form. Summary
estimates of weight change in g/kg/time were extracted.
Where applicable, different arms from the same study
were considered to be separate programmes and re-
ported on separate rows in the data extraction table. Of
126 papers in this review, 104 were eligible for analysis,
contributing 168 programmes. We categorised pro-
grammes into ten subgroups: inpatient, hybrid, outpa-
tient, daycare, simplified, combined, simplified &
combined, supplementary feeding programmes (SFPs),
outpatient & SFPs, and inpatient & outpatient pro-
grammes (definitions in Supplementary Table S2).
Hybrid programmes comprised of children treated
firstly as inpatients and then as outpatients, while
“inpatient & outpatient programmes” reported across
inpatient and outpatient programmes without children
necessarily progressing from inpatient to outpatient
care.

The primary outcome was average in-programme
weight gain, recorded as mean/median weight gain in
g/kg/day or as otherwise expressed. In our meta-
analysis, we reported mean rate of weight gain in g/
kg/day with its 95% confidence interval (CI), excluding
programmes that only reported a median. The pre-
specified additional outcomes were average LOS in
programme; average weight gain and LOS in subgroups
(e.g., regional, oedematous vs non-oedematous, and all
discharged vs recovered only); post-discharge weight
gain; programme outcomes (i.e., percentage in-
programme mortality, recovery, default, and relapse);
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in-programme developmental outcomes; diarrhoea and
pneumonia, and other health outcomes. Study defini-
tions were used. Other information recorded were: (i)
study characteristics—first author’s surname, publica-
tion year, year and country of study, study design, study
duration, type of treatment programme, diet type, how
weight gain was reported (mean/median, units, period
used, sample of children used, i.e., all children or only
those who recovered), discharge criteria, in-programme
follow-up and completeness of follow-up, post-pro-
gramme follow-up; (ii) sample characteristics—sample
size, age and malnutrition criteria for inclusion in study
(and whether these matched our eligibility criteria
strictly), prevalence and treatment of oedematous
malnutrition; (iii) measure of uncertainty and sample
size associated with recorded outcomes (as above). If
unclear, we assumed weight gain and LOS were re-
ported as a mean and for all children in programme. If
sample size was unclear, we assumed based on other
information when reasonably possible. Where both se-
vere and moderate malnutrition was included, we
extracted results for the severely malnourished sub-
group where possible (otherwise we extracted the result
for the entire sample). GOD conducted data extraction
and quality appraisal. Data extraction and quality
appraisal were verified by TNG, MK, KA, LO, MA, KM,
and EW, meaning that all data was verified by two
authors.

Statistics

Since our study extracted descriptive variables rather
than associations, we adapted the NICE quality appraisal
checklist for quantitative studies reporting correlations
and associations, removing irrelevant questions.' This
checklist comprised of five sections, including eight
questions. Questions related to the population, setting,
outcome measurement, analytical methods, and sum-
marising internal and external validity. No studies were
excluded based on quality.

Analyses were conducted using STATA (StataCorp.
2023. Release 18. College Station, TX: StataCorp LLC).
Meta-analysis investigated the rate of weight gain by
programme type (using the estimate for all children
preferentially and only those who recovered in the next
instance). For inclusion in meta-analysis, estimates had
to note uncertainty and sample size. If confidence in-
tervals were not provided, they were imputed from
standard deviations (SDs) or standard errors (SEs)
where possible. We conducted meta-analysis of sub-
groups, i.e., all discharged vs recovered only, and
regional subgroups. The same analyses were done for
LOS. Lastly, subgroup analysis of weight gain by
oedematous/non-oedematous malnutrition was con-
ducted. DerSimonian-Laird random-effect models are
reported in-text, with fixed-effect (common-effect
inverse-variance) models reported in Supplementary
Materials. We investigated heterogeneity between

studies using Cochran’s Q test and measured hetero-
geneity using the 12 and Tau? statistics. We considered
heterogeneity to be high when I* > 75%.

We conducted unadjusted and adjusted random-
effects meta-regression, using the restricted maximum
likelihood method, to investigate potential associations
of weight gain with LOS and/or programme outcomes.
Adjusted models accounted for programme type and
then default. For analyses including programme out-
comes, we preferentially calculated the standard error
from confidence intervals, or else estimated the SE of
the proportion by v/((p(1-p)/n)) (where p = proportion
and n = sample size). Proportions were calculated from
percentages and where the proportion was zero, we
assigned a very low value of 0.0001 to facilitate statistical
analysis. We conducted sensitivity analyses by:
excluding papers that did not strictly meet our popula-
tion inclusion criteria; including programmes that re-
ported medians (by imputing means from reported
medians using the quantile method proposed by Wan
et al. (2014) and imputing 95% Cls from inter-quartile
ranges using the method advised by Cochrane Hand-
book for Systematic Reviews of Interventions)*; and
restricting to one programme per paper. We also did a
sensitivity analysis comparing all children vs recovered
only, excluding programmes that had not explicitly
stated the population used. We investigated publication
bias by programme type due to differences between
programmes types, using the Egger’s test. Methods
were pre-specified in the protocol, registered on
PROSPERO (ID CRD42023266472). Reporting is in line
with PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) guidelines.”

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, writing of
the report, or decision to submit the paper for
publication.

Results

Our search yielded 3173 papers, of which 1139 were
duplicates (Fig. 1). We screened titles and abstracts for
the remaining 2034 papers and excluded 1709. This left
325 papers for full text screening; however, four texts
were unavailable. We conducted full text screening for
the remaining 321 papers and excluded 206 that were
ineligible, resulting in 115 papers being identified from
our search and screening, with a further 11 identified
through other searching, totalling 126 included papers.
Twenty-two (16.7%) were ineligible for analysis as they
did not report weight gain as g/kg/time (Supplementary
Table S3).>* Therefore, 104 papers were eligible for
analysis, contributing 168 programmes, with some
240,650 participants overall.*-#0s1-110111-147 Characteristics
of these papers are described in Supplementary
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Identification of studies via databases and registers

] [ Identification via other methods ]

Fig. 1: PRISMA diagram.

Table S4. Of the 168 programmes, 32 were inpatient, 18
hybrid, 88 outpatient, 10 daycare, 10 inpatient &
outpatient, five simplified & combined, two outpatient &
SFP, one simplified, one combined, and one SFP. Most
studies (69.1%) were based in Africa while 30.4% were
in Asia, and 0.6% were from the Caribbean.

Overall mean weight gain was 4.8 g/kg/day (95%
CI: 4.5, 5.1; I* = 99.8%) across 111 programmes. Fig. 2
shows that mean weight gain was slower in outpatient
programmes than inpatient programmes. Mean rate of
weight gain was 3.9 g/kg/day (95% CIL: 3.4, 4.4,
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> = 99.7%) in 60 outpatient programmes, and 8.8 g/
kg/day (95% CI: 7.6, 9.9; I* = 97.8%) across 18 inpa-
tient programmes. Over three-quarters (76.5%) of
outpatient programmes (65/85) had a mean weight
gain <5 g/kg/day. Mean weight gain across 12 hybrid
programmes was 3.4 g/kg/day (95% CI: 2.0, 4.7;
> = 99.4%). The forest plot of mean weight gain by
programme type is available in Supplementary
Figure Sla. Only 10.1% programmes reported weight
gain >10 g/kg/day, i.e., 15 inpatient, one hybrid, and
one outpatient.
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Fig. 2: Random-effects meta-analysis of mean weight gain (g/kg/day) by inpatient (n = 18), hybrid (n = 12), and outpatient programmes
(n = 60). DL = DerSimonian and Laird; 95% Cl = 95% Confidence Interval. NOTE: Weights are from random-effects model.

Rate of weight gain varied widely, even within pro-  kg/day (SD = 14.8, n = 4598 children).* This was the
gramme subgroups. Hybrid programmes varied the  inpatient phase, reported separately to the outpatient
most because some reported outpatient and inpatient ~ phase, which had a mean weight gain of 1.6 g/kg/day
weight gain separately. For example, the fastest hybrid (SD = 2.0, n = 1620 children). A stark result was the
weight gain was observed in Aguayo et al. (2015): 9.3 g/  slowest weight gain from Sachdev and Vijayaran (2014),
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with a very slow mean weight gain of 0.4 g/kg/day
(SD = 0.7, n = 30 children).”* Children in this pro-
gramme received only the family diet.

For inpatient, hybrid, and outpatient programmes,
weight gain did not differ based on whether all children
in-programme were included or only those who recov-
ered (Supplementary Figure S2a and b). In the sensi-
tivity analysis excluding programmes that did not
explicitly state which population was used, we also
found no difference. Mean weight gain was similar
across Africa and Asia, for inpatient, hybrid, and
outpatient programmes (Supplementary Figure S3a—c).
Although the confidence intervals just overlap, mean
weight gain was slower among subgroups with oedem-
atous malnutrition at 4.9 g/kg/day (95% CI: 4.0, 5.7;
I = 96.7%; n = 12 programmes), compared to 6.0 g/kg/
day in non-oedematous subgroups (95% CI: 5.5, 6.4;
I = 99.0%; n = 37 programmes) (Supplementary
Figure S4a and D). Differences between these sub-
groups were found in two of three sensitivity analyses
(including imputed means and including only those that
strictly met inclusion criteria). Only two of eight papers
that contributed to the meta-analysis among oedema-
tous subgroups reported accounting for oedema reso-
lution in their calculation of weight gain (e.g., using
minimum rather than enrolment weight).

Overall mean LOS was 41.1 days (95% CI: 37.9, 44.3;
I” = 100%) across 71 programmes. Mean LOS was 50.6
days (95% CI: 47.4, 53.8; I* = 99.5%) across 37 outpa-
tient programmes, compared to 15.6 days (95% CI: 13.3,
17.9; 1 = 99.9%) across 15 inpatient programmes
(Fig. 3). Mean LOS was 18.9 days (95% CI: 4.4, 33.5;
1% = 99.9%) across eight hybrid programmes. Mean LOS
in inpatient and outpatient programmes did not differ
based on whether all children in-programme were
included or only those who recovered (Supplementary
Figure S6a and b). Comparing mean LOS in Africa
and Asia, there was no difference in inpatient pro-
grammes, but in outpatient programmes mean LOS was
shorter in Africa (44.1 days; 95% CI: 40.8, 47.5;
1> = 99.4%; n = 23 programmes) than in Asia (61.7 days;
95% CI: 56.9, 66.6; I = 98.3%; n = 14 programmes)
(Supplementary Figure S7a and b). There was strong
evidence that greater mean weight gain rate was asso-
ciated with shorter mean LOS (coefficient = —4.0; 95%
CI: -6.1, -2.0; p < 0.001; n = 71 programmes). However,
there was no evidence of this association after adjusting
for programme type (coefficient = -0.3; 95% CI: -2.3,
1.6; p = 0.8; n = 71 programmes).

Mean mortality was 9.1% across 25 inpatient pro-
grammes, while mean mortality was 1.6% across 79
outpatient programmes. There was no evidence for an
association between rate of weight gain and percent
mortality in unadjusted analysis (coefficient = 0.2; 95%
CI: -0.04, 0.5; p = 0.09; n = 118 programmes). After
adjusting for programme type, there was some evidence
that weight gain was associated with mortality, where a
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1 g/kg/day increase in programme mean weight gain
was associated with a 0.4 percentage point (pp) reduc-
tion in programme mortality (coefficient = -0.4; 95%
CI: 0.7, -0.02; p = 0.04; n = 118 programmes). How-
ever, there was no evidence of association after further
adjusting for default percentage (coefficient = -0.02;
95% CI: —0.4, 0.3; p = 0.9; n = 104 programmes).
Findings from the sensitivity analyses were varied,
including varying direction of effect. Analysis using only
one programme per paper found some evidence that a
1 g/kg/d increase in programme mean weight gain was
associated with a 0.3 pp increase in programme mor-
tality (coefficient = 0.3; 95% CI: 0.02, 0.6; p = 0.04;
n = 77 programmes) before adjustment for programme
type, but no evidence of an association after adjustment
(coefficient = —0.2; 95% CI: 0.6, 0.2; p = 0.3; n = 77
programmes). When restricted to programmes strictly
meeting population inclusion criteria, there was evi-
dence that a 1 g/kg/d increase in programme mean
weight gain was associated with a 0.5 pp increase (coeffi-
cient = 0.5; 95% CI: 0.3, 0.7; p < 0.001; n = 75 pro-
grammes) and 0.3 pp increase (coefficient = 0.3; 95% CI:
0.02, 0.5; p = 0.04; n = 75 programmes) in programme
mortality, before and after adjustment for programme
type, respectively. Finally, when imputed means were
included, there was no evidence of association in unad-
justed analysis (coefficient = 0.2; 95% CI: -0.06, 0.5;
p = 0.1, n = 130 programmes), but after adjusting for
programme type, there was some evidence for a 0.4 pp
reduction in mortality per 1 g/kg/day increase in weight
gain after adjusting for programme type (coefhi-
cient = —0.4; 95% CI: -0.7, —0.03; p = 0.03; n = 130 pro-
grammes). Fig. 4 shows percentage mortality plotted
against weight gain in outpatient programmes. The high-
est mortality was reported by Kim et al. (2012), where the
programmes exclusively treated children with HIV.'* This
was the only outpatient programme (of 79 with relevant
data) that exceeded Sphere standards of <10% mortality."*
In contrast, 22.2% (18/81) outpatient programmes re-
ported default >15% (exceeding Sphere standards).

There was no evidence that weight gain was associ-
ated with recovery (n = 117), default (n = 112), or relapse
(n = 21), even after adjusting for programme type.
However, after further adjustment for default, we found
weak evidence for a 1.3 pp increase in recovery per 1 g/
kg/day increase in weight gain (coefficient = 1.3; 95%
CI: 0.0003, 2.7; p = 0.05; n = 101 programmes).

There was high heterogeneity in all analyses. Quality
appraisal showed generally low study-level risk of bias,
although this varied between and within studies
(Supplementary Table S5). There was no evidence for
publication bias accounting for programme types, and
no evidence for publication bias in inpatient, hybrid, or
outpatient programmes (Egger’s test p-values 0.2, 0.3,
0.8, and 0.3, respectively). Sensitivity analyses mostly
showed similar results to the main analyses, with any
notable differences previously highlighted.
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Programme Year N (95% CI) Weight
Inpatient
Joseph 2023 6925 & ! 6.64 (6.53, 6.75) 681
Ashraf 2019 235 L 7.10(6.70, 7.50) 679
Ahmed 2014 131 ‘ I 10.00 (8.63, 11.37) 6.64
Singh 2016 315 ‘ 11.71 (10.87, 12.55) 6.75
Khan 2018 88 Q' 1291 (1148, 1434)  6.63
Thakur 2013 49 " 13.04 (13.00, 13.08) 6.81
Diop 2003 30 & 13.40 (12,10, 1470)  6.66
Tancja 2012 93 13.81(13.26,1436) 678
Bharathi 2016 254 14.20 (13.04, 15.36) 6.69
Ghazawy 2020 135 ‘ 15.47 (14.42,16.52) 6.71
Thakur 2013 49 < 1620 (14.88,17.52)  6.65
Diop 2003 30 ' 17.30 (15.60, 19.00) 6.56
Mezemir 2022 385 I. 18.60(1690,2020) 657
Dubray 2008 228 < 3140(29.40.3330) 648
Dubray 2008 230 | ‘ 33.50(31.50, 35.50) 6.47
Subgroup, DL (I’ = 99.9%, p < 0.000) o 1559 (13.32, 17.85)  100.00
Hybrid
Ndekha 2005 28 <& | 11.00(8.78,1322) 12,50
Manary 2004 117 ‘ 11.00 (10.09, 11.91) 12.54
Manary 2004 69 ‘ 1 13.00(10.88, 15.12) 1251
Ndekha 2005 20 ——| 13.00(7.74,1826) 1234
Manary 2004 96 ‘ I 14.00 (12.40, 15.60) 12.52
Ndekha 2005 45 ‘ 1 14.00 (11.95, 16.05) 1251
Aguayo 2015 4598 < 1530(15.22,1538) 12,54
Aguayo 2015 1620 I ’ 60.00 (59.25, 60.75) 12.54
Subgroup, DL (I = 99.9%, p < 0.000) ¢ 18.93 (4.40,33.46)  100.00
Outpatient
Mokgatle 2015 114 - | 2750 (24.47,30.53) 274
Trehan 2013 839 < 1 20.00(27.71,3029)  2.80
Trehan 2013 783 ‘ 1 30.00 (28.67, 31.33) 2.79
Trehan 2013 820 < 30.00 (28.70,31.30) 280
Bahwere 2014 303 < | 3260 (30.80,3450) 278
Bahwere 2014 292 ‘ 1 34.50 (32.50, 36.50) 2.78
Isanaka 2009 25754 < 37.90 (37.59.3821) 281

1 .
Hossain 2020 108 —— " 3000 (33.34,44.66)  2.58
Bhandari 2016 133 - 41.37(36.58,46.16)  2.64
Akparibo 2017 488 ¢ | 4214(41.02,4347) 280
Bhandari 2016 165 - | 4235(38.08,46.62) 268
Banda 2021 222 ‘ 1 43.10(40.31, 45.89) 2.75
Hossain 2020 105 —— 44.00 (3 050) 252
Liben 2019 286 ’ 1 44.15(43.13,45.17) 2.80
Yebyo 2013 388 ’ 1 45.36 (43.75,47.04) 2.79
Isanaka 2009 2989 ®, 4620 (45.11,4729)  2.80
Debie 2022 349 ‘ 46.90 (45.95, 47.85) 2.80
Ndzo 2018 254 & 47.10 (44.04, 50.16) 2.74
Grellety 2017 734 <! 4739 (46.22,48.56)  2.80
Tadesse 2018 826 " 47.60 (45.50, 49.00) 2.79
Kabalo 2017 776 ‘ 47.60 (46.02, 49.18) 279
Grellety 2017 747 d 49.28 (47.89.5067) 279
Bhandari 2016 122 + 49.84 (44.20, 55.48) 2.59
Grellety 2015 1411 3 51.03 (49.52,52.54) 279
Altmann 2018 783 > 5170 (48.76,54.64) 274
Hussain 2021 326 " 52.40(51.69, 53.11) 2.80
Altmann 2018 618 - 56.10 (53.16,59.04) 274
Kudan 2023 229 I & 57.12(56.18,58.06)  2.80
Hussain 2021 323 ] ‘ 57.30 (56.45, 58.15) 2.80
Ali 2020 412 | - 68.80 (64.36,73.24)  2.67
Doocy 2018 152 - 70,00 (65.71,7429) 267
Chanani 2018 163 1 * 71.20 (68.20, 74.30) 2.74
Doocy 2018 13 1 - 7200 (67.76,76.24)  2.68
Atnafe 2019 713 | - 72,00 (66.57.73.85) 271
Doocy 2018 167 + 75.00 (71.51, 78.49) 272
Doocy 2018 139 ! - 76.00 (71.84,80.16) 268
Akram 2016 85 | ———— 154.60 (133.89, 17531) 1.30
Subgroup, DL (I’ = 99.5%, p < 0.000) @ 50.60 (47.38,53.82)  100.00
0 100 150 200

Me3an length of stay (days)

Fig. 3: Random-effects meta-analysis of mean length of stay (days) by inpatient (n = 15), hybrid (n = 8), and outpatient programmes (n = 37).
DL = DerSimonian and Laird; 95% Cl = 95% Confidence Interval. NOTE: Weights are from random-effects model.

Discussion

Outpatient programmes reported slower mean weight
gain and longer mean LOS than inpatient programmes.
They also had low mortality overall. There was incon-
sistent evidence for an association between weight gain
and mortality. We found variable reporting of weight
gain and its calculation method. Our results suggest
slower weight gain in children with oedematous
malnutrition, compared to those without oedema. Only
two of eight papers in this analysis explicitly reported

accounting for oedema resolution in weight gain
calculation.”""”* When oedema resolution is not
considered, weight gain appears slower due to the
higher baseline weight and longer time period. There-
fore, differences may be artificially created.

Our outpatient results are similar to those of
Schoonees et al. (2019), who included evidence from
some of the same studies as in ours."* They found
average weight gain <5 g/kg/day in home-based pro-
grammes, in various diet subgroups.'** Many factors
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Fig. 4: Programme mean weight gain vs percent mortality in outpatient programmes (n = 67 programmes).

may explain why this is much lower than the historical
10-15 g/kg/day targets from inpatient programmes.
Firstly, food rations may be shared with others.”"'*!1#
Second, CMAM programmes emphasise high coverage
and proactive case finding.” Many children are thus less
severely malnourished at enrolment, and require less
catch-up growth. Measurement frequency also impacts
weight gain records. Compared to inpatient care,
outpatient programmes last longer and have less
frequent measurements, e.g., weekly/fortnightly.
Therefore, a child in outpatient treatment may have
reached discharge target weight several days before this
is recorded, resulting in under-estimation of the recor-
ded rate of weight gain. There could be variations due to
underlying health status, admission/discharge criteria,
and diet also.

As well as being markedly below prior inpatient
targets of 10-15 g/kg/day,® most outpatient pro-
grammes reported mean weight gain below 2004
Sphere standards recommendation of >8 g/kg/day and
WHO’s mention of 5-10 g/kg/day.""® It is imperative to
understand the short-term and long-term risks associ-
ated with slower weight gain. Overall mortality was low
in most outpatient programmes. We found no associa-
tion between weight gain and mortality in unadjusted
analysis. We found weak evidence for an association
between slower programme-level weight gain and
increased programme mortality. However, evidence for
association and the direction of effect varied in sensi-
tivity analyses. Therefore, this finding may be due to
chance, although exploration with individual-level data
is warranted. Since most programmes provided similar
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treatment calories, slow programme-level weight gain
may be a red flag for a high burden of more severely
wasted or sick children, or may reflect more adverse
community conditions or programmatic quality issues.
Since this is an observational study where most children
were receiving broadly similar treatment, it seems that
increasing weight gain through food is unlikely to
address the causes of higher mortality risk seen in slow-
growing individuals. This is particularly the case as
Sachdev and Kurpad (2024) found the WHO guidelines
to be an overestimation of therapeutic energy
requirements."”

A major strength of this review is the comprehensive
search, meaning many studies and patients were
included. An important evidence gap is thereby
addressed. Furthermore, sensitivity analyses are mostly
consistent with our main findings. However, we
acknowledge limitations. This meta-analysis deals with
programme-level data, so results should not be extrap-
olated to individual patients. Another limitation is that
malnutrition outcomes reported in peer-review papers
are not necessarily representative of all other pro-
grammes. Since research often increases quality of care,
weight gain may be lower elsewhere. While we consid-
ered diet provided, we do not have information on actual
intake. We focused on in-programme mortality, so we
cannot comment on post-discharge mortality, which
warrants future research. Also defaulting complicates
interpretation of in-programme mortality and other
outcomes. Furthermore, there was incomplete report-
ing. Weight gain was not reported as grams/kilogram/
time in 17% of papers, and other papers did not provide
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measures of uncertainty and/or sample size, so could
not be included in analysis. Sample size was inferred/
assumed where possible. Independent review of data
extraction minimised risk of misinterpretations.

More research is required to identify potential dif-
ferences between subgroups, e.g., children with dis-
abilities and separating by age and sex,””* and for other
important outcomes, e.g., cognitive development. There
was high heterogeneity in our analyses. Clinical het-
erogeneity may partially explain differences in outcomes
between programmes of the same type. There were
variations in the populations of the individual pro-
grammes, e.g., by age, sex, severity of malnutrition,
health status. There was heterogeneity in admission/
discharge criteria, weight gain measurement, thera-
peutic food, feeding regime, length of follow-up, and
outcome definitions (e.g., relapse varied by timescale
and exact definition). When a population was not
exclusively severely malnourished, weight gain was not
always reported for the subset who were so affected.">'
However, these programmes were excluded in sensi-
tivity analysis. Outcomes of hybrid programmes in
Aguayo et al. (2015) were reported for the inpatient and
outpatient phases separately, explaining variability in the
results for hybrid programmes.” Considering this het-
erogeneity, we conducted random-effects meta-analysis.
There was methodological heterogeneity, with variation
in study designs. However, we see only minor hetero-
geneity when comparing the main analysis with sensi-
tivity analyses. Similarly, there is statistical
heterogeneity seen by comparing the fixed- and random-
effects models, although these differences do not alter
our main findings.

The variation in weight gain reporting highlights the
need for standardisation. We suggest reporting mean
weight gain in g/kg/day, both for all children in-
programme and also focussing solely on children who
recovered. The calculation would be: (discharge weight
(g) minus minimum weight (g)) + (minimum weight
(kg) x number of days from minimum weight to
discharge). Another useful method could be 1000 x log
(discharge weight/minimum weight) + number of days.
Using oedema-free, minimum weight is important to
accurately capture rate of weight gain in oedematous
children. It is important to clearly state which children
are included and the discharge criteria used.

Our findings suggest that slower mean weight gain is
common and should be expected in outpatient pro-
grammes, compared to inpatient programmes. Our
study highlights the need for more research, not only to
determine the range of optimal weight gain, but also to
identify biomarkers for better measurement of health
outcomes, rather than relying solely on weight gain as a
proxy indicator of health.””' Intervention studies with
extended follow-up are required to understand if slower,
steadier growth might have advantages over rapid
weight recovery in the medium- and long-term, as

suggested by observational studies.*'""*>'** In the short
term, our findings set useful benchmarks for self-
evaluation of other programmes.

Contributors

MK conceptualised the initial study and was responsible for academic
supervision and project administration. All authors contributed to the
conceptualisation of the expanded current version. DA did an initial
version of the review as an MSc thesis. GOD and MK expanded the
search strategy and analysis plan, including adding meta-analyses.
GOD ran the search and conducted screening and data extraction.
TNG, KA, MA, MK, and A. Ki conducted independent screening of
sections of the search results. TNG, MK, KA, LO, MA, KM, and EW
verified sections of data extraction, meaning that all data were directly
accessed and verified by two authors. GOD conducted the analysis and
generated the forest plots, with consultation from MK and CO. GOD
generated the flow-chart, figures, and tables. GOD drafted a first
version of the manuscript. All authors reviewed and commented on
the interpretation of the findings. All authors had access to the un-
derlying data in the study and had responsibility for the decision to
submit for publication.

Data sharing statement

All data reported in this study were extracted from published papers.
Study protocol is available on PROSPERO. Data and the do-file for
analysis is available on the project data repository: https://datacompass.
Ishtm.ac.uk/id/eprint/4346/.

Declaration of interests
DT received WHO funding to attend two WHO Guideline Development
Group meetings. We have no other competing interests to declare.

Acknowledgements

This work was supported by the Medical Research Council
(MRC)/Global Challenges Research Fund (GCRF) [grant number MR/
V000802/1].

Appendix A. Supplementary data
Supplementary data related to this article can be found at https://doi.
org/10.1016/j.eclinm.2025.103083.

References

1  UNICEF/WHO/World Bank. Child malnutrition - UNICEF data.
https://data.unicef.org/topic/nutrition/malnutrition; 2023. Accessed
October 12, 2023.

2 Black RE, Victora CG, Walker SP, et al. Maternal and child un-
dernutrition and overweight in low-income and middle-income
countries. Lancet. 2013;382(9890):427-451.

3 Kerac M, McGrath M, Connell N, et al. ’Severe malnutrition”:
thinking deeply, communicating simply. BM] Glob Health.
2020;5(11):e003023.

4 World Health Organization, UNICEF. WHO Child Growth Stan-
dards and the Identification of Severe Acute Malnutrition in Infants and
Children: A Joint Statement by the World Health Organization and the
United Nation’s Children Fund. Geneva: World Health Organ-
izartion; 2009.

5  Frison S, Checchi F, Kerac M. Omitting edema measurement: how
much acute malnutrition are we missing? Am ] Clin Nutr.
2015;102(5):1176-1181.

6  World Health Organization. Management of Severe Malnutrition: A
Manual for Physicians and Other Senior Health Workers. Geneva:
World Health Organisation; 1999.

7  World Health Organisation, World Food Programme, United Na-
tions System Standing Committee on Nutrition, The United Na-
tions Children’s Fund. Community-based Management of Severe
Acute Malnutrition: A Joint Statement by the World Health Organi-
zation, the World Food Programme, the United Nations System
Standing Committee on Nutrition and the United Nations Children’s
Fund. Geneva: World Health Organization; 2007.

8 Food and Nutrition Technical Assistance III Project (FANTA).
Training Guide for Community-based Management of Acute Malnu-
trition (CMAM): Handouts. Washington, DC: FHI 360/FANTA;
2018.

www.thelancet.com Vol 81 March, 2025


https://datacompass.lshtm.ac.uk/id/eprint/4346/
https://datacompass.lshtm.ac.uk/id/eprint/4346/
https://doi.org/10.1016/j.eclinm.2025.103083
https://doi.org/10.1016/j.eclinm.2025.103083
https://data.unicef.org/topic/nutrition/malnutrition
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref2
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref2
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref2
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref3
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref3
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref3
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref4
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref4
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref4
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref4
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref4
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref5
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref5
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref5
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref6
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref6
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref6
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref7
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref8
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref8
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref8
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref8
http://www.thelancet.com

Articles

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Grey K, Gonzales GB, Abera M, et al. Severe malnutrition or
famine exposure in childhood and cardiometabolic non-
communicable disease later in life: a systematic review. BM] Glob
Health. 2021;6(3):€003161.

Thompson DS, McKenzie K, Opondo C, et al. Faster rehabilitation
weight gain during childhood is associated with risk of non-
communicable disease in adult survivors of severe acute malnu-
trition. PLOS Glob Public Health. 2023;3(12):0002698.

Lelijveld N, Cox S, Anujuo K, et al. Post-malnutrition growth and its
associations with child survival and non-communicable disease
risk: a secondary analysis of the Malawi ’"ChroSAM’ cohort. Public
Health Nutr. 2023;26(8):1658-1670.

Picot J, Hartwell D, Harris P, Mendes D, Clegg AJ, Takeda A. The
effectiveness of interventions to treat severe acute malnutrition in
young children: a systematic review. Health Technol Assess.
2012;16(19):1-315.

Das JK, Salam RA, Marwah S, Kazmi FA, Bhutta ZA. Effectiveness
of interventions to manage acute malnutrition in children under 5
years of age in low- and middle-income countries: a systematic
review. Campbell Syst Rev. 2020;16(2):e1082.

Sphere Association. The Sphere Handbook: Humanitarian Charter
and Minimum Standards in Humanitarian Response. Geneva: Sphere
Association; 2018.

Sphere Association. The Sphere Project: Humanitarian Charter and
Minimum Standards in Disaster Response. Geneva: The Sphere
Project; 2004.

World Health Organization. WHO Guideline on the Prevention and
Management of Wasting and Nutritional Oedema (Acute Malnutri-
tion) in Infants and Children Under 5 Years. Geneva: World Health
Organization; 2023.

Sachdev HS, Kurpad AV. The recent WHO guideline on acute
malnutrition overestimates therapeutic energy requirement. Lancet
Reg Health Southeast Asia. 2024;25:100419.

National Institute for Health and Care Excellence (NICE). Appendix
G: quality appraisal checklist — quantitative studies reporting cor-
relations and associations. In: Methods for the Development of NICE
Public Health Guidance. 3rd ed. London: NICE; 2012. https://www.
nice.org.uk/process/pmg4/chapter /appendix-g-quality-appraisal-
checklist-quantitative-studies-reporting-correlations-and. Accessed
November 29, 2024.

Wan X, Wang W, Liu ], Tong T. Estimating the sample mean and
standard deviation from the sample size, median, range and/or
interquartile range. BMC Med Res Methodol. 2014;14:135.

Higgins JPT, Thomas J, Chandler J, et al. Cochrane Handbook for
Systematic Reviews of Interventions version 6.4. Chichester: Cochrane;
2023 (updated August 2023).

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group.
Preferred reporting Items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009;6(7):e1000097.
Ahn E, Ouma C, Loha M, et al. Do we need to reconsider the
CMAM admission and discharge criteria?; an analysis of CMAM
data in South Sudan. BMC Public Health. 2020;20(1):511.

Binns PJ, Dale NM, Banda T, Banda C, Shaba B, Myatt M. Safety
and practicability of using mid-upper arm circumference as a
discharge criterion in community based management of severe
acute malnutrition in children aged 6 to 59 months programmes.
Arch Public Health. 2016;74(24). https://doi.org/10.1186/s13690-
016-0136-x.

Ashraf M, Mahmood S, Chaudhry MA. Effect of F-75, F-100 and
RUTF (ready to use therapeutic food) supplementation in children
with severe malnutrition. Pak | Med Health Sci. 2017;11(1):339—
342.

Bhargava A, Gupta SD, Mangal DK, Joshi S, Jain TP. Nutritional
intervention among rural pre-school children — an evaluatory study.
Indian ] Pediatr. 1982;49(400):695-699.

Gueri M, Andrews N, Fox K, Jutsum P, St Hill D. A supplementary
feeding programme for the management of severe and moderate
malnutrition outside hospital. J Trop Pediatr. 1985;31(2):101-108.
Hossain MI, Wahed MA, Shaheen A. Increased food intake after
the addition of amylase-rich flour to supplementary food for
malnourished children in rural communities of Bangladesh. Food
Nutr Bull. 2005;26(4):323-329.

Mugzaffar S, Shaikh S, Chohan MN, Shah MA, Touseef A. Effec-
tiveness of energy-dense locally made food with micronutrients
versus ready to use therapeutic food in complicated severely
malnourished children at nutritional stabilization center liaquat
university hospital Hyderabad. Pak Paediatr J. 2020;44(1):19-25.

www.thelancet.com Vol 81 March, 2025

29

30

31

32

33

34

36

37

38

40

41

42

43

44

45

46

47

48

49

Rathore M, Jain S, Kumari M. Efficacy assessment of supplemen-
tary food product in management of PEM among children of 3-6
years. Curr Adv Agric Sci. 2018;10(1):51-54.

Shragai T, Talley L, Summers A, et al. Outcomes after acute
malnutrition program adaptations to COVID-19, Uganda, Ethiopia,
and Somalia. Emerg Infect Dis. 2022;28(13):5288-5298.

Calgaro S, Isidoris V, Girotto C, et al. Children’s nutritional reha-
bilitation program in Beira, Mozambique: a retrospective study. Am
J Trop Med Hyg. 2021;105(6):1631-1637.

Desai KT, Nayak SN, Pate PB, Modi BP, Gharat VV, Bansal R.
Follow-up assessment of under-nourished children under inte-
grated child development services scheme in Tapi district, India.
Int ] Prev Med. 2014;5(6):758-766.

Nohwar AK, Venu VP, Singh R. Role of integrated therapy and
nutritional counselling in treating malnourished children in M-East
ward Mumbai, India: a longitudinal study. Indian ] Community
Health. 2021;33(4):592-596.

Salahuddin I, Naveed A, Kausar M. Determine the outcomes of
F100 therapeutic feed in children with severe acute malnutrition.
Pak ] Med Health Sci. 2020;14(2):645-647.

Saleem ], Zakar R, Bukhari GMJ, Naz M, Mushtaq F, Fischer F.
Effectiveness of ready-to-use therapeutic food in improving the
developmental potential and weight of children aged under five
with severe acute malnourishment in Pakistan: a pretest-posttest
study. Int J Environ Res Public Health. 2021;18(17):9060.

Saleem J, Zakar R, Zakar MZ, et al. High-dose vitamin D3 in the
treatment of severe acute malnutrition: a multicenter double-blind
randomized controlled trial. Am J Clin Nutr. 2018;107(5):725-733.
Raketa Ella CW, Ousmane O, Tiatou S, et al. Evaluation of the
effectiveness of cost-free nutrition programme on children in reo
health district, Burkina Faso. Int | Pharmaceut Res Allied Sci.
2020;9(2):24-33.

Wittmann W, Prinsloo ]G, Kruger H. Efficiency of the NNRI food
mixture as tested on kwashiorkor patients. S Afr Med ]J.
1968;42(36):959-961.

Singh AS, Kang G, Ramachandran A, Sarkar R, Peter P, Bose A.
Locally made ready-to-use therapeutic food for treatment of
malnutrition: a randomized controlled trial. Indian Pediatr.
2010;47(8):679-686.

Greco L, Balungi J, Amono K, Iriso R, Corrado B. Effect of a low-
cost food on the recovery and death rate of malnourished chil-
dren. J Pediatr Gastroenterol Nutr. 2006;43(4):512-517.

Mogendi JB, De Steur H, Gellynck X, Saeed HA, Makokha A. Ef-
ficacy of mid-upper arm circumference in identification, follow-up
and discharge of malnourished children during nutrition rehabili-
tation. Nutr Res Pract. 2015;9(3):268-277.

Saadia K, Ibad A, Imran I, Reema A, Sumaira N, Asad A. Clinical
audit of treatment outcome (WHO guidelines) in severe acute
malnutrition: experience at the children’s hospital and institute of
child health, multan. Pakistan Pediatr J. 2021;45(1):15-20.

Dale NM, Myatt M, Prudhon C, Briend A. Using mid-upper arm
circumference to end treatment of severe acute malnutrition leads
to higher weight gains in the most malnourished children. PLoS
One. 2013;8(2):€55404.

Adem F, Edessa D, Bayissa B, Hassen MM, Mohammed MA.
Treatment outcomes and associated factors in hospitalised children
with severe acute malnutrition: a prospective cohort study. Pediatric
Health Med Ther. 2020;11:235-243.

Aguayo VM, Badgaiyan N, Singh K. How do the new WHO
discharge criteria for the treatment of severe acute malnutrition
affect the performance of therapeutic feeding programmes? New
evidence from India. Eur | Clin Nutr. 2015;69(4):509-513.

Aguayo VM, Badgaiyan N, Qadir SS, et al. Community management
of acute malnutriton (CMAM) programme in Pakistan effectively
treats children with uncomplicated severe wasting. (Special issue:
higher heights: a greater ambition for maternal and child nutrition in
South Asia). Matern Child Nutr. 2018;14(s4):e12623.

Ahmed S, Ejaz K, Mehnaz A, Adil F. Implementing WHO feeding
guidelines for inpatient management of malnourished children.
J Coll Physicians Surg Pak. 2014;24(7):493-497.

Akparibo R, Harris J, Blank L, Campbell MJ, Holdsworth M. Severe
acute malnutrition in children aged under 5 years can be success-
fully managed in a non-emergency routine community healthcare
setting in Ghana. Matern Child Nutr. 2017;13(4):e12417.

Akram DS, Suleman Y, Hanif HM. Home-based rehabilitation of
severely malnourished children using indigenous high-density diet.
J Pak Med Assoc. 2016;66(3):251-255.

11


http://refhub.elsevier.com/S2589-5370(25)00015-X/sref9
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref9
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref9
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref9
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref10
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref10
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref10
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref10
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref11
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref11
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref11
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref11
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref12
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref12
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref12
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref12
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref13
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref13
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref13
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref13
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref14
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref14
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref14
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref15
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref15
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref15
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref16
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref16
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref16
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref16
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref17
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref17
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref17
https://www.nice.org.uk/process/pmg4/chapter/appendix-g-quality-appraisal-checklist-quantitative-studies-reporting-correlations-and
https://www.nice.org.uk/process/pmg4/chapter/appendix-g-quality-appraisal-checklist-quantitative-studies-reporting-correlations-and
https://www.nice.org.uk/process/pmg4/chapter/appendix-g-quality-appraisal-checklist-quantitative-studies-reporting-correlations-and
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref19
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref19
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref19
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref20
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref20
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref20
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref21
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref21
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref21
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref22
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref22
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref22
https://doi.org/10.1186/s13690-016-0136-x
https://doi.org/10.1186/s13690-016-0136-x
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref24
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref24
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref24
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref24
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref25
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref25
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref25
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref26
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref26
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref26
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref27
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref27
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref27
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref27
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref28
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref28
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref28
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref28
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref28
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref29
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref29
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref29
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref30
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref30
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref30
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref31
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref31
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref31
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref32
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref32
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref32
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref32
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref33
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref33
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref33
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref33
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref34
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref34
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref34
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref35
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref35
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref35
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref35
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref35
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref36
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref36
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref36
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref37
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref37
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref37
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref37
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref38
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref38
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref38
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref39
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref39
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref39
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref39
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref40
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref40
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref40
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref41
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref41
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref41
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref41
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref42
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref42
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref42
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref42
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref43
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref43
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref43
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref43
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref44
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref44
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref44
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref44
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref45
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref45
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref45
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref45
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref46
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref46
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref46
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref46
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref46
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref47
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref47
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref47
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref48
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref48
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref48
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref48
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref49
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref49
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref49
http://www.thelancet.com

Articles

12

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

Ali E, Delchevalerie P, Shams Z, Alders P, Zachariah R. Commu-
nity based management of severe acute malnutrition: the MSF
experience from an urban slum setting in Bangladesh. Food Nutr
Sci. 2020;11(6):578-589.

Altmann M, Altare C, Van Der Spek N, et al. Effectiveness of a
household water, sanitation and hygiene package on an outpatient
program for severe acute malnutrition: a pragmatic cluster-
randomized controlled trial in Chad. Am ] Trop Med Hyg.
2018;98(4):1005-1012.

Amthor RE, Cole SM, Manary M]. The use of home-based
therapy with ready-to-use therapeutic food to treat malnutri-
tion in a rural area during a food crisis. | Am Diet Assoc.
2009;109(3):464-467.

Asafo-Agyei SB, Antwi S, Nguah SB. HIV infection in severely
malnourished children in Kumasi, Ghana: a cross-sectional pro-
spective study. BMC Pediatr. 2013;13(1):181.

Ashraf H, Alam NH, Sultana M, et al. Day clinic versus hospital
care of pneumonia and severe malnutrition in children under five:
a randomized trial. Trop Med Int Health. 2019;24(7):922-931.
Atnafe B, Roba KT, Dingeta T. Time of recovery and associated
factors of children with severe acute malnutrition treated at
outpatient therapeutic feeding program in Dire Dawa, Eastern
Ethiopia. PLoS One. 2019;14(6):e0217344.

Bahwere P, Piwoz E, Joshua MC, et al. Uptake of HIV testing and
outcomes within a community-based therapeutic care (CTC) pro-
gramme to treat severe acute malnutrition in Malawi: a descriptive
study. BMC Infect Dis. 2008;8:106.

Bahwere P, Banda T, Sadler K, et al. Effectiveness of milk whey
protein-based ready-to-use therapeutic food in treatment of severe
acute malnutrition in Malawian under-5 children: a randomised,
double-blind, controlled non-inferiority clinical trial. Matern Child
Nutr. 2014;10(3):436-451.

Bahwere P, Akomo P, Mwale M, et al. Soya, maize, and sorghum-
based ready-to-use therapeutic food with amino acid is as effica-
cious as the standard milk and peanut paste-based formulation for
the treatment of severe acute malnutrition in children: a non-
inferiority individually randomized controlled efficacy clinical trial
in Malawi. Am J Clin Nutr. 2017;106(4):1100-1112.

Bailey J, Opondo C, Lelijveld N, et al. A simplified, combined
protocol versus standard treatment for acute malnutrition in chil-
dren 6-59 months (ComPAS trial): a cluster-randomized controlled
non-inferiority trial in Kenya and South Sudan. PLoS Med.
2020;17(7):¢1003192.

Banda T, Chawanda K, Tsuchida W, Kathumba S. Report of a pilot
program using a milk-free ready-to-use therapeutic food made from
soya, maize, and sorghum to treat severe acute malnutrition. Food
Nutr Bull. 2020;42(1):91-103.

Bekalu A, Sahlu D, Tadesse AW, Asmare B, Hune Y, Tilahun B.
Time to recovery and determinants of uncomplicated severe acute
malnutrition among 6 to 59 months children from the outpatient
therapeutic feeding program in north Shewa zone of Oromia re-
gion, Ethiopia: a prospective follow-up study. Nutr Metab Insights.
2022;15:11786388221106984.

Bhandari N, Mohan SB, Bose A, et al. Efficacy of three feeding
regimens for home-based management of children with uncom-
plicated severe acute malnutrition: a randomised trial in India. BM]
Glob Health. 2016;1(4):000144.

Bharathi S, Anuradha K, Rao J. An experience at a tertiary level
hospital NRC in management of severe acute malnutrition in
children aged between 6-59 months adopting World Health Orga-
nization recommendations. Res Health Sci. 2016;1(1):41.

Biratu D, Zenu S, Negera E, Alemu S. Achievement of adequate
weight gain among infants and children with complicated severe
acute malnutrition receiving treatment in therapeutic feeding
centers of South Sudanese refugee camps in Ethiopia. SAGE Open
Med. 2023;11:20503121221148602.

Budul AB, Farah AM, Nour TY. Treatment outcome of severe acute
malnutrition among children (6-59 Months) in outpatient thera-
peutic feeding program in Gursum district, Somali region,
Ethiopia. Sci | Publ Health. 2020;8(2):36-42.

Burza S, Mahajan R, Marino E, et al. Community-based manage-
ment of severe acute malnutrition in India: new evidence from
Bihar. Am J Clin Nutr. 2015;101(4):847-859.

Cazes C, Phelan K, Hubert V, et al. Optimising the dosage of ready-
to-use therapeutic food in children with uncomplicated severe acute
malnutrition in the Democratic Republic of the Congo: a non-
inferiority, randomised controlled trial. eClinicalMedicine. 2023;58:
101878.

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

Chane T, Oljira L, Atomesa GE, Agedew E. Treatment outcome and
associated factors among under-five children with severe acute
malnutrition admitted to therapeutic feeding unit in woldia hos-
pital, North Ethiopia. | Nutr Food Sci. 2014;4(6):329.
Charle-Cuellar P, Lopez-Ejeda N, Aziz Gado A, et al. Effectiveness
and coverage of severe acute malnutrition treatment with a
simplified protocol in a humanitarian context in Diffa, Niger. Nu-
trients. 2023;15(8):1975.

Ciliberto M, Manary M, Ndekha M, Briend A, Ashorn P. Home-
based therapy for oedematous malnutrition with ready-to-use
therapeutic food. Acta Paediatr. 2006;95(8):1012-1015.

Collins S, Sadler K. Outpatient care for severely malnourished
children in emergency relief programmes: a retrospective cohort
study. Lancet. 2002;360(9348):1824—1830.

Haag KC, Sharma A, Parajuli K, Adhikari A. Experiences of the
integrated management of acute malnutrition (IMAM) programme
in Nepal: from pilot to scale up. (Special issue: child wasting in
South Asia.). Field Exch. 2020;63:22-25.

Daures M, Phelan K, Issoufou M, et al. New approach to simpli-
fying and optimising acute malnutrition treatment in children aged
6-59 months: the OptiMA single-arm proof-of-concept trial in
Burkina Faso. Br | Nutr. 2020;123(7):756-767.

Debie A, Kassie GM, Tsehay CT, et al. Recovery rate of severe acute
malnourished children aged 6-59 months enrolled in outpatient
therapeutic program at health posts of Central Gondar zone,
Ethiopia. ~ Nutr  Health. ~ 2022.  https://doi.org/10.1177/
02601060221137102.

Derseh B, Mruts K, Demie T, Gebremariam T. Co-morbidity,
treatment outcomes and factors affecting the recovery rate of under
-five children with severe acute malnutrition admitted in selected
hospitals from Ethiopia: retrospective follow up study. Nutr J.
2018;17(1):116.

Diop EHI, Dossou NI, Ndour MM, Briend A, Wade S. Comparison
of the efficacy of a solid ready-to-use food and a liquid, milk-based
diet for the rehabilitation of severely malnourished children: a
randomized trial. Am J Clin Nutr. 2003;78(2):302-307.

Doocy S, Tappis H, Villeminot N, et al. Point-of-use water treat-
ment improves recovery rates among children with severe acute
malnutrition in Pakistan: results from a site-randomized trial. Publ
Health Nutr. 2018;21(16):3080-3090.

Dubray C, Ibrahim SA, Abdelmutalib M, et al. Treatment of severe
malnutrition with 2-day intramuscular ceftriaxone vs 5-day amoxi-
cillin. Ann Trop Paediatr. 2008;28(1):13-22.

Gaboulaud V, Dan-Bouzoua N, Brasher C, Fedida G, Gergonne B,
Brown V. Could nutritional rehabilitation at home complement or
replace centre-based therapeutic feeding programmes for severe
malnutrition? J Trop Pediatr. 2007;53(1):49-51.

Gebremedhin K, Ayele G, Boti N, Andarge E, Fikadu T. Predictors
of time-to-recovery from severe acute malnutrition treated in an
outpatient treatment program in health posts of Arba Minch Zuria
Woreda, Gamo zone, Southern Ethiopia: a retrospective cohort
study. PLoS One. 2020;15(6):e0234793.

Ghazawy ER, Bebars GM, Eshak ES. Survival status and mortality
predictors among severely malnourished under 5 years of age
children admitted to Minia University maternity and children
hospital. BMC Pediatr. 2020;20(1):233.

Grellety E, Krause LK, Shams Eldin M, Porten K, Isanaka S.
Comparison of weight-for-height and mid-upper arm circumfer-
ence (MUAC) in a therapeutic feeding programme in South Sudan:
is MUAC alone a sufficient criterion for admission of children at
high risk of mortality?> Public Health Nutr. 2015;18(14):2575-2581.
Grellety E, Babakazo P, Bangana A, et al. Effects of unconditional
cash transfers on the outcome of treatment for severe acute
malnutrition (SAM): a cluster-randomised trial in the Democratic
Republic of the Congo. BMC Med. 2017;15(1):87.

Grenov B, Namusoke H, Lanyero B, et al. Effect of probiotics on
diarrhea in children with severe acute malnutrition: a randomized
controlled study in Uganda. ] Pediatr Gastroenterol Nutr.
2017;64(3):396-403.

Hendrixson DT, Godbout C, Los A, et al. Treatment of severe acute
malnutrition with oat or standard ready-to-use therapeutic food: a
triple-blind,  randomised controlled  clinical trial.  Gut.
2020;69(12):2143-2149.

Hendrixson DT, Naskidashvili N, Stephenson KB, Laury ML,
Koroma AS, Manary MJ. An alternative oat-containing, ready-to-
use, therapeutic food does not alter intestinal permeability or the
16S ribosomal RNA fecal microbiome configuration among

www.thelancet.com Vol 81 March, 2025


http://refhub.elsevier.com/S2589-5370(25)00015-X/sref50
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref50
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref50
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref50
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref51
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref51
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref51
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref51
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref51
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref52
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref52
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref52
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref52
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref53
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref53
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref53
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref54
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref54
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref54
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref55
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref55
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref55
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref55
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref56
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref56
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref56
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref56
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref57
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref57
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref57
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref57
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref57
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref58
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref58
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref58
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref58
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref58
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref58
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref59
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref59
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref59
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref59
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref59
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref60
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref60
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref60
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref60
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref61
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref61
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref61
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref61
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref61
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref61
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref62
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref62
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref62
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref62
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref63
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref63
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref63
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref63
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref64
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref64
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref64
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref64
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref64
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref65
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref65
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref65
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref65
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref66
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref66
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref66
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref67
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref67
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref67
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref67
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref67
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref68
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref68
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref68
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref68
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref69
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref69
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref69
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref69
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref70
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref70
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref70
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref71
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref71
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref71
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref72
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref72
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref72
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref72
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref73
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref73
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref73
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref73
https://doi.org/10.1177/02601060221137102
https://doi.org/10.1177/02601060221137102
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref75
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref75
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref75
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref75
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref75
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref76
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref76
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref76
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref76
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref77
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref77
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref77
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref77
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref78
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref78
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref78
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref79
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref79
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref79
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref79
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref80
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref80
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref80
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref80
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref80
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref81
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref81
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref81
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref81
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref82
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref82
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref82
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref82
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref82
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref83
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref83
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref83
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref83
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref84
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref84
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref84
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref84
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref85
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref85
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref85
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref85
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref86
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref86
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref86
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref86
http://www.thelancet.com

Articles

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

children with severe malnutrition in Sierra Leone: a randomized
controlled trial. J Nutr. 2022;152(12):2744-2753.

Hossain MI, Hugq S, Islam MM, Ahmed T. Acceptability and effi-
cacy of ready-to-use therapeutic food using soy protein isolate in
under-5 children suffering from severe acute malnutrition in
Bangladesh: a double-blind randomized non-inferiority trial. Eur J
Nutr. 2020;59(3):1149-1161.

Hussain I, Habib A, Ariff S, et al. Effectiveness of management of
severe acute malnutrition (SAM) through community health
workers as compared to a traditional facility-based model: a cluster
randomized controlled trial. Eur | Nutr. 2021;60(7):3853-3860.
Ige OK, Oladokun RE, Kikelomo O. Comparative weight gain with
ready-to-use therapeutic food in stunted HIV-infected and -unin-
fected children in a Nigerian Hospital. S Afr | Child Health.
2014;8(3):104-107.

Isanaka S, Villamor E, Shepherd S, Grais RF. Assessing the impact
of the introduction of the World Health Organization growth
standards and weight-for-height z-score criterion on the response to
treatment of severe acute malnutrition in children: secondary data
analysis. Pediatrics. 2009;123(1):e54—e59.

Isanaka S, Langendorf C, Berthe F, et al. Routine amoxicillin for
uncomplicated severe acute malnutrition in children. N Engl | Med.
2016;374(5):444-453.

Isanaka S, Kodish SR, Berthe F, et al. Outpatient treatment of se-
vere acute malnutrition: response to treatment with a reduced
schedule of therapeutic food distribution. Am ] Clin Nutr.
2017;105(5):1191-1197.

Isanaka S, Hanson KE, Frison S, Andersen CT, Cohuet S, Grais RF.
MUAC as the sole discharge criterion from community-based
management of severe acute malnutrition in Burkina Faso.
Matern Child Nutr. 2019;15(2):e12688.

Alka ], Bina D, Narendra S, et al. A randomized controlled facility
based trial to assess the impact of indigenously prepared Ready to
Use Therapeutic Food (RUTF) for children with severe acute
malnutrition in India. Pediatr OnCall. 2016;13(4):93-98.

James PT, Van den Briel N, Rozet A, Israel AD, Fenn B, Navarro-
Colorado C. Low-dose RUTF protocol and improved service delivery
lead to good programme outcomes in the treatment of uncompli-
cated SAM: a programme report from Myanmar. Matern Child
Nutr. 2015;11(4):859-869.

Joseph FI, Falade A, Earland J. Time to recovery and its predictors
among children 6-59 months with acute malnutrition admitted to
community inpatient therapeutic feeding centers in Katsina State,
Northwest Nigeria: a retrospective review of health records (2010-
2016). J Health Popul Nutr. 2023;42(1):10.

Kabalo MY, Seifu CN. Treatment outcomes of severe acute
malnutrition in children treated within Outpatient Therapeutic
Program (OTP) at Wolaita Zone, Southern Ethiopia: retrospective
cross-sectional study. ] Health Popul Nutr. 2017;36(1):7.

Kabeta A, Bekele G. Factors associated with treatment outcomes of
under-five children with severe acute malnutrition admitted to
therapeutic feeding unit of Yirgalem hospital. Clin Mother Child
Health. 2017;14(2):261.

Kaleem R, Aziz N, Zaman S, Salimi MA. Nutritional rehabilitation of
severely malnourished children by high density diet in comparison to
ready to use therapeutic food. Pak Paediatr . 2014;38(4):235-243.
Kambale RM, Ntagazibwa JN, Kasengi JB, et al. Probiotics for
children with uncomplicated severe acute malnutrition (PruSAM
study): a randomized controlled trial in the Democratic Republic of
Congo. Am | Clin Nutr. 2023;117(5):976-984.

Kangas ST, Salpeteur C, Nikiema V, et al. Impact of reduced dose
of ready-to-use therapeutic foods in children with uncomplicated
severe acute malnutrition: a randomised non-inferiority trial in
Burkina Faso. PLoS Med. 2019;16(8):e1002887.

Kangas ST, Marron B, Tausanovitch Z, et al. Effectiveness of acute
malnutrition treatment at health center and community levels with
a simplified, combined protocol in Mali: an observational cohort
study. Nutrients. 2022;14(22):4923.

Kerac M, Bunn J, Seal A, et al. Probiotics and prebiotics for severe
acute malnutrition (PRONUT study): a double-blind efficacy rand-
omised controlled trial in Malawi. Lancet. 2009;374(9684):136-144.
Khan S, Igbal MI, Ali I, Fawad U, Arshad R, Ishfaq K. Weight gain
in malnourished children on WHO recommended therapeutic
feeding formula F-100. Pak Paediatr J. 2018;42(2):120-124.
Khanum S, Ashworth A, Huttly SRA. Controlled trial of three ap-
proaches to the treatment of severe malnutrition. Lancet.
1994;344(8939/8940):1728-1732.

www.thelancet.com Vol 81 March, 2025

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

Kim MH, Cox C, Dave A, et al. Prompt initiation of ART with
therapeutic food is associated with improved outcomes in HIV-
infected Malawian children with malnutrition. | Acquir Immune
Defic Syndr. 2012;59(2):173-176.

Liben ML, Wuneh AG, Shamie R, Kiros G. Factors associated with
child survival in children admitted to outpatient therapeutic pro-
gram at public health institutions in Afar Regional State, Ethiopia: a
prospective cohort study. J Health Popul Nutr. 2019;38(35).
Mamidi RS, Kulkarni B, Radhakrishna KV, Shatrugna V. Hospital
based nutrition rehabilitation of severely undernourished children
using energy dense local foods. Indian Pediatr. 2010;47(8):687-693.
Manary MJ, Ndkeha M]J, Ashorn P, Maleta K, Briend A. Home
based therapy for severe malnutrition with ready-to-use food. Arch
Dis Child. 2004;89(6):557-561.

Mangal DK, Sivaraman S. Community management of acute
malnutrition in Rajasthan, India. (Special issue: child wasting in
South Asia.). Field Exch. 2020;63:49-52.

Mason JB, Hay RW, Leresche ], Peel S, Darley S. Treatment of
severe malnutrition in relief. Lancet. 1974;1(7853):332-335.

Maust A, Koroma AS, Abla C, et al. Severe and moderate acute
malnutrition can be successfully managed with an integrated pro-
tocol in Sierra Leone. | Nutr. 2015;145(11):2604-2609.

McLennan JD, Mills RMT, Fick GH. Predictors of rate of weight
gain in malnourished children within a realimentation programme.
Ann Hum Biol. 2008;35(5):565-571.

Mengesha MM, Negussie D, Tegegne BS, Dessie Y. Treatment
outcome and factors affecting time to recovery in children with
severe acute malnutrition treated at outpatient therapeutic care
program. Glob Health Action. 2016;9:30704.

Mezemir M, Girma M, Bekele D. Treatment outcome and associ-
ated factors of acute malnutrition among children in the thera-
peutic feeding center of public hospitals in Addis Ababa, Ethiopia:
an institutional-based cross-sectional study. Pediatric Health Med
Ther. 2022;13:145-154.

Mokgatle MM, Demisse BN. Community-based management pro-
gramme for treatment of acute child malnutrition using the out-
patient therapeutic treatment approach in Dhas district of
Ethiopia. Afr J Phys Health Educ Recreat Dance (AJPHERD).
2015;21(Suppl. 2.1):39-49.

Molton IR, Chikomb R, Chilembe M, Rowe A, Rowe R, Tshiseng C.
Efficacy of a community-embedded RUTF programme to treat
childhood malnutrition in Kapanga, DRC. Field Exch. 2015;49:63—
66.

Moramarco S, Amerio G, Ciarlantini C, et al. Community-based
management of child malnutrition in Zambia: HIV/AIDS infection
and other risk factors on child survival. Int | Environ Res Public
Health. 2016;13(7):666.

Ndekha MJ, Manary MJ, Ashorn P, Briend A. Home-based therapy
with ready-to-use therapeutic food is of benefit to malnourished,
HIV-infected Malawian children. Acta Paediatr. 2004;94:222-225.
Ndzo JA, Jackson A. Outcomes of children aged 6-59 months with
severe acute malnutrition at the GADO Outpatient Therapeutic
Center in Cameroon. BMC Res Notes. 2018;11(68). https://doi.org/
10.1186/513104-018-3177-0.

Oakley E, Reinking J, Sandige H, et al. A ready-to-use therapeutic
food containing 10% milk is less effective than one with 25% milk
in the treatment of severely malnourished children. ] Nutr.
2010;140(12):2248-2252.

Odei Obeng-Amoako GA, Wamani H, Conkle J, et al. Concurrently
wasted and stunted 6-59 months children admitted to the outpa-
tient therapeutic feeding programme in Karamoja, Uganda: prev-
alence, characteristics, treatment outcomes and response. PLoS
One. 2020;15(3):0230480.

Puoane T, Sanders D, Chopra M, et al. Evaluating the clinical
management of severely malnourished children-a study of two
rural district hospitals. S Afr Med J. 2001;91(2):137-141.
Radhakrishna KV, Kulkarni B, Balakrishna N, Rajkumar H,
Omkar C, Shatrugna V. Composition of weight gain during nutrition
rehabilitation of severely under nourished children in a hospital
based study from India. Asia Pac J Clin Nutr. 2010;19(1):8-13.
Sachdeva S, Vijayaran M. Nutritional rehabilitation using energy
dense local food as ready to use therapeutic food in hospitalized
malnourished children: case for primary prevention at grass root
levels. | Med Tropics. 2014;16(1):22-26.

Sadler K, Kerac M, Collins S, Khengere H, Nesbitt A. Improving
the management of severe acute malnutrition in an area of high
HIV prevalence. | Trop Pediatr. 2008;54(6):364—369.


http://refhub.elsevier.com/S2589-5370(25)00015-X/sref86
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref86
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref87
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref87
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref87
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref87
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref87
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref88
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref88
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref88
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref88
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref89
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref89
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref89
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref89
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref90
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref90
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref90
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref90
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref90
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref91
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref91
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref91
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref92
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref92
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref92
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref92
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref93
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref93
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref93
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref93
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref94
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref94
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref94
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref94
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref95
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref95
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref95
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref95
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref95
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref96
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref96
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref96
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref96
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref96
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref97
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref97
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref97
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref97
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref98
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref98
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref98
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref98
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref99
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref99
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref99
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref100
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref100
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref100
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref100
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref101
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref101
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref101
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref101
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref102
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref102
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref102
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref102
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref103
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref103
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref103
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref104
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref104
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref104
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref105
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref105
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref105
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref106
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref106
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref106
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref106
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref107
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref107
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref107
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref107
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref108
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref108
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref108
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref109
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref109
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref109
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref110
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref110
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref110
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref111
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref111
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref112
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref112
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref112
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref113
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref113
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref113
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref114
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref114
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref114
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref114
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref115
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref115
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref115
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref115
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref115
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref116
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref116
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref116
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref116
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref116
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref117
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref117
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref117
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref117
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref118
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref118
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref118
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref118
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref119
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref119
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref119
https://doi.org/10.1186/s13104-018-3177-0
https://doi.org/10.1186/s13104-018-3177-0
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref121
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref121
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref121
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref121
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref122
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref122
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref122
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref122
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref122
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref123
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref123
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref123
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref124
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref124
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref124
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref124
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref125
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref125
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref125
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref125
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref126
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref126
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref126
http://www.thelancet.com

Articles

14

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Shanka NA, Lemma S, Abyu DM. Recovery rate and determinants
in treatment of children with severe acute malnutrition using
outpatient therapeutic feeding program in Kamba District, South
West Ethiopia. | Nutr Disord Ther. 2015;5(2):155.

Shewade HD, Patro BK, Bharti B, Soundappan K, Kaur A,
Taneja N. Effectiveness of indigenous ready-to-use therapeutic food
in community-based management of uncomplicated severe acute
malnutrition: a randomized controlled trial from India. J Trop
Pediatr. 2013;59(5):393-398.

Sigh S, Roos N, Chamnan C, Laillou A, Prak S, Wieringa FT.
Effectiveness of a locally produced, fish-based food product on
weight gain among Cambodian children in the treatment of acute
malnutrition: a  randomized  controlled trial.  Nutrients.
2018;10(7):909.

Simachew Y, Zerfu TA, Alemu W. Treatment outcomes and pre-
dictors of recovery from severe acute malnutrition among children
aged 6-59 months attending an outpatient therapeutic program in
Wenago District, Southern Ethiopia. Nutr Diet  Suppl.
2020;12(4):189-200.

Singh P, Kumar P, Rohatgi S, Basu S, Aneja S. Experience and
outcome of children with severe acute malnutrition using locally
prepared therapeutic diet. Indian | Pediatr. 2016;83(1):3-8.
Stephenson K, Callaghan-Gillespie M, Maleta K, et al. Low linoleic
acid foods with added DHA given to Malawian children with severe
acute malnutrition improve cognition: a randomized, triple-
blinded, controlled clinical trial. Am ] Clin  Nutr.
2022;115(5):1322-1333.

Tadesse E, Worku A, Berhane Y, Ekstrom EC. An integrated
community-based outpatient therapeutic feeding programme for
severe acute malnutrition in rural Southern Ethiopia: recovery, fa-
tality, and nutritional status after discharge. Matern Child Nutr.
2018;14(2):e12519.

Taneja G, Dixit S, Khatri AK, Yesikar V, Raghunath D, Chourasiya S.
A study to evaluate the effect of nutritional intervention measures on
admitted children in selected nutrition rehabilitation centers of
Indore and Ujjain divisions of the state of Madhya Pradesh (India).
Indian ] Community Med. 2012;37(2):107-115.

Teferi E, Lera M, Sita S, Bogale ZZ, Datiko DG, Yassin MA.
Treatment outcome of children with severe acute malnutrition
admitted to therapeutic feeding centers in southern region of
Ethiopia. Ethiop | Health Dev. 2010;24(3):234-238.

Tesfay W, Abay M, Hintsa S, Zafu T. Length of stay to recover from
severe acute malnutrition and associated factors among under-five
years children admitted to public hospitals in Aksum, Ethiopia.
PLoS One. 2020;15(9):e0238311.

Teshome G, Bosha T, Gebremedhin S. Time-to-recovery from se-
vere acute malnutrition in children 6-59 months of age enrolled in
the outpatient treatment program in Shebedino, Southern Ethiopia:
a prospective cohort study. BMC Pediatr. 2019;19(1):33.

Thakur GS, Singh H, Patel C. Locally-prepared ready-to-use thera-
peutic food for children with severe acute malnutrition: a controlled
trial. Indian Pediatr. 2013;50(3):295-299.

Trehan I, Goldbach HS, LaGrone LN, et al. Antibiotics as part of the
management of severe acute malnutrition. Malawi Med J.
2016;28(3):123-130.

Tsegaye A, Lencha B, Kumsa K. Predictors of time to recovery from
uncomplicated severe acute malnutrition among 6-59 months

141

142

143

144

145

146

147

148

149

150

151

152

153

children treated in out patient treatment in health posts of Nagele
Arsi district: a retrospective cohort study. BMC Pediatr.
2022;22(1):712.

Yebyo HG, Kendall C, Nigusse D, Lemma W. Outpatient thera-
peutic feeding program outcomes and determinants in treatment of
severe acute malnutrition in Tigray, Northern Ethiopia: a retro-
spective cohort study. PLoS One. 2013;8(6):e65840.

Chanani S, Waingankar A, More NS, Pantvaidya S, Fernandez A,
Jayaraman A. Effectiveness of NGO-government partnership to
prevent and treat child wasting in urban India. Matern Child Nutr.
2018;15(Suppl 1):e12706.

Phelan K, Seri B, Daures M, et al. Treatment outcomes and asso-
ciated factors for hospitalization of children treated for acute
malnutrition under the OptiMA simplified protocol: a prospective
observational cohort in rural Niger. Front Public Health. 2023;11:
1199036.

Jima BR, Gonfa B, Sisay BG, Tadesse AW. Recovery rate and
treatment outcome in children aged 6-59 months with severe acute
malnutrition admitted to outpatient therapeutic feeding, in
Ethiopia. | Hunger Environ Nutr. 2023:1-14. https://doi.org/10.
1080/19320248.2023.2232319.

O’Brien KS, Sie A, Dah C, et al. Comparing azithromycin to
amoxicillin in the management of uncomplicated severe acute
malnutrition in Burkina Faso: a pilot randomized trial. Am | Trop
Med Hyg. 2022;106(3):930-938.

Kudan ZB, Owolabi OA, Bala SM, Mohammed A. Treatment out-
comes and predictors of recovery from severe acute malnutrition
among children. Clin Nutr Open Sci. 2023;52:58-67.

Rachmadewi A, Soekarjo DD, Bait BR, et al. Ready-to-use thera-
peutic foods (RUTFs) based on local recipes are as efficacious and
have a higher acceptability than a standard peanut-based RUTF: a
randomized  controlled  trial in  Indonesia.  Nutrients.
2023;15(14):3166.

Schoonees A, Lombard MJ, Musekiwa A, Nel E, Volmink J. Ready-
to-use therapeutic food (RUTF) for home-based nutritional reha-
bilitation of severe acute malnutrition in children from six months
to five years of age. Cochrane Database Syst Rev. 2019;15(5):
CD009000.

Tadesse E, Berhane Y, Hjern A, Olsson P, Ekstrom EC. Perceptions
of usage and unintended consequences of provision of ready-to-use
therapeutic food for management of severe acute child malnutri-
tion. A qualitative study in Southern Ethiopia. Health Policy Plan.
2015;30(10):1334-1341.

Thurstans S, Opondo C, Seal A, et al. Understanding sex differ-
ences in childhood undernutrition: a narrative review. Nutrients.
2022;14(5):948.

Kerac M, Anujuo K, Lelijveld N, et al. LSHTM data compass:
CHANGE project (CHild malnutrition & adult NCD: generating
evidence on mechanistic links to inform future policy/practice).
https://datacompass.lshtm.ac.uk/id/eprint/2655/; 2022. Accessed
August 13, 2024.

Singhal A. Long-term adverse effects of early growth acceleration or
catch-up growth. Ann Nutr Metab. 2017;70(3):236-240.

Olga L, McKenzie K, Kerac M, et al. Weight gain during nutritional
rehabilitation post-childhood malnutrition may influence the as-
sociations between adulthood desaturases activity and anthro-
cardiometabolic risk factors. Clin Nutr. 2024;43(3):747-755.

www.thelancet.com Vol 81 March, 2025


http://refhub.elsevier.com/S2589-5370(25)00015-X/sref127
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref127
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref127
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref127
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref128
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref128
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref128
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref128
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref128
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref129
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref129
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref129
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref129
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref129
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref130
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref130
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref130
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref130
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref130
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref131
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref131
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref131
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref132
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref132
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref132
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref132
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref132
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref133
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref133
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref133
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref133
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref133
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref134
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref134
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref134
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref134
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref134
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref135
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref135
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref135
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref135
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref136
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref136
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref136
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref136
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref137
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref137
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref137
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref137
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref138
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref138
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref138
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref139
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref139
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref139
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref140
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref140
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref140
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref140
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref140
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref141
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref141
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref141
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref141
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref142
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref142
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref142
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref142
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref143
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref143
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref143
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref143
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref143
https://doi.org/10.1080/19320248.2023.2232319
https://doi.org/10.1080/19320248.2023.2232319
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref145
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref145
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref145
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref145
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref146
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref146
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref146
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref147
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref147
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref147
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref147
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref147
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref148
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref148
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref148
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref148
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref148
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref149
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref149
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref149
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref149
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref149
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref150
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref150
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref150
https://datacompass.lshtm.ac.uk/id/eprint/2655/
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref152
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref152
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref153
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref153
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref153
http://refhub.elsevier.com/S2589-5370(25)00015-X/sref153
http://www.thelancet.com

	Weight gain among children under five with severe malnutrition in therapeutic feeding programmes: a systematic review and m ...
	Introduction
	Methods
	Search strategy and selection criteria
	Procedures
	Statistics
	Role of the funding source

	Results
	Discussion
	ContributorsMK conceptualised the initial study and was responsible for academic supervision and project administration. Al ...
	Data sharing statementAll data reported in this study were extracted from published papers. Study protocol is available on  ...
	Declaration of interests
	Acknowledgements
	Appendix A. Supplementary data
	References


