WHO summary on the available evidence for the content of iron in ready-touse therapeutic foods for treating children with severe wasting
The World Health Organization (WHO) commissioned a systematic evidence review to
evaluate whether increasing the content of iron in ready-to-use therapeutic foods (RUTF) (from 1014 mg/100 g of RUTF as specified in the Joint Statement1 to a higher amount) is safe and effectively
improves outcomes such as blood haemoglobin concentration and recovery from iron-deficiency
anaemia in children with severe wasting.
The review question was framed in the PICO (population, intervention, control, and outcomes)
format as follows: in children aged 6 months or older with uncomplicated severe wasting, does
higher iron content in RUTF compared with the WHO recommended iron content in standard RUTF
improve outcomes such as blood haemoglobin concentration, recovery from iron-deficiency
anemia?
Thus, the review focused only on the dose of iron in RUTF; other possible interventions, such as iron
supplementation or micronutrient powders, that have the potential to correct iron deficiency or
treat anaemia in children with severe wasting were not scoped in the review.

Summary of Findings
After a systematic literature search, three eligible trials were identified. These were randomized
controlled trials (RCT) conducted in Zambia, the Democratic Republic of Congo, and Malawi (all in
Africa Region). In all three RCTs, soya-maize-sorghum-based (non-dairy) RUTF formulations were
used with a higher iron content (per 100 g of RUTF) as follows: 52.5 mg (Irena et al., 2015)2; 43.8 mg
(Bahwere et al, 2016)3; and 35.1 mg (Akomo et al., 2019)4.
Efficacy
Increasing the iron content in RUTF improved blood haemoglobin concentrations and reduced the
prevalence of iron deficiency anaemia (IDA), although the overall effect was small for haemoglobin
(mean difference 0.31 g/dL, 95% CI: 0.10, 0.52, p = 0.004) (see Annex 1). The effect was larger for
IDA (risk ratio 0.39, 95% CI: 0.15, 0.99, p = 0.05), but the confidence intervals were wide (see Annex
2). Thus, using the Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) approach, the overall certainty of the evidence was judged to be low (i.e., the
observed effect may be different from the true effect due to serious risk of bias and imprecision).
The risk of bias was deemed to be serious because of lack of data for the full set of study
participants. The imprecision was deemed to be serious because the confidence interval around the
summary estimate was wide and included a null effect for one of the studies (see Annex 4).
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Safety
The results showed a potential increase in all-cause mortality for children receiving RUTF with higher
iron content compared to those receiving standard RUTF, although this was not statistically
significant (risk ratio 1.30, 95% CI: 0.87, 1.95, p = 0.21) (see Annex 3). The lack of significance may be
due to the studies being underpowered to detect this outcome. No data were available for malaria,
diarrhoea, or respiratory tract infections.

WHO’s conclusion:
1. There is rationale to increase the content of iron in RUTF to prevent iron deficiency: children
recovering from severe wasting have increased iron needs due to rapid growth rate; the high
prevalence of anemia reported at discharge from outpatient therapeutic programmes; and the
evidence that provision of RUTFs led to some improvements in haemoglobin status and
reduction of anaemia.
2. However, the available evidence is not adequate to determine the optimal content of iron in
RUTF. There is need for large randomized controlled trials (RCT) preferably of similar RUTF
recipes, but with different doses of iron and designed to demonstrate a dose-response
relationship as well as safety.
3. As part of the implementation guidance of the wasting guideline, WHO plans to determine the
feasibility of routine checking of haemoglobin status in children recovering from severe wasting;
and treating all children diagnosed with anaemia, following the WHO guidelines on treating
anaemia in children.
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ANNEXES
Annex 1: Effect of RUTF with high iron content compared to RUTF with WHO standard iron content
on blood hemoglobin

Footnotes: The forest plot shows pooled data from two studies for change in hemoglobin at the end of the study. Both the studies had
data available only for a subset of population. The published data from Akomo 2019 was adjusted for altitude and ethnicity however we
had access to unadjusted data and we pooled the same to be consistent with data from Bahwere 2016 study. The data from Bahwere 2016
was provided by authors and was not available from the published report. Akomo 2019 has two study groups. We included data from milk
free soybean, maize and sorghum (FSMS) and standard formulation prepared from peanut and milk (PM-RUTF).
Abbreviations: RUTF-ready to use therapeutic food; WHO: World Health Organization

Annex 2: Effect of RUTF with high iron content compared to RUTF with WHO standard iron content
on iron deficiency anemia

Footnotes: The forest plot shows data from a single study and this study had data available only for a subset of population. Akomo 2019
has two study groups. We included data from milk free soybean, maize and sorghum (FSMS) and standard formulation prepared from
peanut and milk (PM-RUTF).
Abbreviations: RUTF-ready to use therapeutic food; WHO: World Health Organization

Annex 3: Effect of RUTF with high iron content compared to RUTF with WHO standard iron content
on all-cause mortality

Footnotes: The forest plot shows pooled data from all three included study from this review. Raw values were used and an intention to
treat analysis was preferred where available. The pooled results show a potential increase in mortality for children receiving RUTF with
high iron content compared to RUTF with standard WHO iron content. Akomo 2019 has two study groups. We included data from milk
free soybean, maize and sorghum (FSMS) and standard formulation prepared from peanut and milk (PM-RUTF).
Abbreviations: RUTF-ready to use therapeutic food; WHO: World Health Organization
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Annex 4: GRADE Evidence Profile to show the certainty of evidence for the primary outcomes and
selected secondary outcomes
Certainty assessment
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Imprecision
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Relative
(95% CI)
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2
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-
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1
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All-cause mortality

3
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e
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Explanations
a. Included studies were at high risk of bias for this outcome because the studies reported data for only a subset of the study population.
b. The overall effect seems to be small. Even though the confidence interval of the summary estimate did not include a null effect, the lower limit of the confidence limit was very near
to the null effect. The results of the blood hemoglobin were not adjusted for ethnicity and the altitude from both the studies.
c. Included study was at high risk of bias due to lack of data for the full set of study participants.
d. The confidence interval around the summary estimate was wide and included a null effect.
e. The confidence interval around the summary estimate included a null effect with the possibility of a beneficial effect or an increased risk of mortality.
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