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10th May, 2017 
Shri Ranglal Jamuda 
Chairperson 
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Bhubaneswar, Odisha 

Sub: Concerns on the use/scale up plans of “Ready to use Therapeutic Foods (RUTF)/Energy 
Dense Nutrition Rich Food (EDNRF) for management of child malnutrition. 

Dear Sir, 

We the undersigned, a group of professionals and scientists engaged in working on public 
health and nutrition issues would like to draw your attention to our concerns with respect to 
the use of ready to use therapeutic foods (RUTF) in management of child malnutrition in the 
state of Odisha. 

According to NFHS-4, Odisha shows increased prevalence of Severe Childhood Wasting i.e. 
labeled severe acute malnutrition (SAM) from 5.2% in NFHS-3 to 6.4%.  However, other 
nutrition indicators are showing some improvement; stunting decreased from 45% to 34.1% 
and underweight from 40.7 to 34.4%.The annual rate of decline of these indicators remains less 
than 1%.  

The determinants of SAM are well known. However, states, including Odisha appear to be 
preparing to manage SAM with RUTF rather than take a more holisitic approach.  

We list below 3 major concerns. 
a) Scientific Evidence does not support the use of RUTF. The results of recently concluded

multicentric trial from India show that the differences between “home augmented foods”
group and “commercial RUTF” group were not significant. The “locally created ready to use
therapeutic food” group (this being different from commercial RUTF only in texture)
showed a recovery better than home augmented group. This data clearly shows that the
overall impact across all three arms is low, with only 57% children recovering even after a
prolonged period (up to 4 months) of intervention in the strongest arm. Even these gains
were unacceptably transient with cure rates declining to 15% after 4 months of stopping
treatment. In addition, there was an element of supervised feeding ‘several times a day’ by
a paid peer counsellor and free escorted treatment for all inter current morbidities which is
impractical and not sustainable under programmatic conditions. The trial suggests that the
choice of dietary “product” is largely irrelevant for sustained recovery following
community management of acute malnutrition, and thus local products would have the
additional advantage of sustainability and lower costs.i,iiThe published paper and our
letters are attached as Annexure 1 for your kind perusal.  If we are interested in
evidence- based policies and programmes, then this evidence from a well conducted,
government initiated RCT does not support the use of RUTF.

b) Policy of Government of India does not support its use. Both houses of Parliament have
stated positions against the use of RUTFiii,iv.The Minister of Women and Child Development
answering a question in Parliament regarding tackling malnutrition in women and
childrenvprovides a list of all the measures being taken by Ministry of Women and Child
Development and Ministry of Health and Family Welfare, Government of India and does
not include use of RUTF as one of the intervention to manage SAM.(Annexure 2)

c) Conflicts of Interest in partnership with Valid International: The WCD department.
Odisha, in collaboration with Valid International UK has implemented a pilot Community
Management of Acute Malnutrition Programme (CMAM). They have used energy dense
foods known as ENDRF, which is a RUTF. ‘Valid International’ is a sister NGO of RUTF
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manufacturer ‘Valid Nutrition’.vi,vii Moreover, though the results of this pilot experiment 
have not been made available for public scrutiny, we understand that the conclusions may 
be exaggerated as lower thresholds than WHO guidelines were used.viii,ixMoreover, the 
BMJ had also pointed out conflicts of interest in the development of RUTF in the year 2011. 
This conflict of interest is also detailed in a recent international publication discussing 
various disadvantages of RUTF (Annexure 3). 

Other than these three key concerns we also believe that use of RUTF is expensive and diverts 
resources. It has potential safety issues attached with it and there are also legitimate concerns 
about the long-term escalating impact upon cardiovascular risk factors, especially diabetes. 

Please See Annexure-4 for more details. 

Considering that treatment options with RUTF do not provide a sustainable solution for child 
malnutrition, we believe action to reduce the number of malnourished children through holistic 
measures that include prevention should constitute a priority. 

Therefore, we make a fervent and dispassionate appeal to you: 
1. To investigate the current plans for treating SAM children through the use of RUTF
2. To hold up any scale-up plans till investigations are completed
3. To call for a deep dialogue with all the concerned experts to frame a comprehensive

policy for child undernutrition to achieve and sustain a significant decline in the
prevalence of SAM.

Thanks and Regards, 

Dr Arun Gupta 
On behalf of the NAPi 

CC:  
1. Mr. Aditya Prasad Padhi, Chief Secretary, Government of Odisha.
2. Mr. R. Balakrishnan, Development Commissioner-cum-Additional Chief Secretary &

Secretary, Planning & Convergence Department, Government of Odisha
3. Dr Pramod Kumar Mehendra, Department of Health & Family Welfare - Commissioner cum

Secretary, Government of Odisha
4. Mr P K Mohapatra, Food Supplies & Consumer Welfare Department –  Principal Secretary,

Government of Odisha
5. Mr Vishal Kumar Dev, Department of Women & Child Development - Commissioner cum

Secretary, Government of Odisha

ihttp://gh.bmj.com/content/1/4/e000144	
iihttp://gh.bmj.com/content/1/4/e000144.e‐letters	
iiihttp://www.bpni.org/Advocacy/rutf‐moh‐rajya‐sabha‐aug‐2009.pdf	
ivhttp://164.100.47.194/Loksabha/Questions/QResult15.aspx?qref=77475&lsno=15	
vhttp://www.bpni.org/Advocacy/mwcd‐malnutrition‐rajya‐sabha‐march‐2017.pdf	
vihttp://www.validinternational.org/about‐us/our‐people/	
viihttp://www.validinternational.org/indian‐cmam‐pilot/	
viiihttp://www.validinternational.org/location/india	
ixhttp://wcdodisha.gov.in/node/405	
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ABSTRACT
Objective: To assess the efficacy of ready-to-use
therapeutic food (RUTF), centrally produced RUTF
(RUTF-C) or locally prepared RUTF (RUTF-L) for home-
based management of uncomplicated severe acute
malnutrition (SAM) compared with micronutrient-
enriched (augmented) energy-dense home-prepared
foods (A-HPF, the comparison group).
Methods: In an individually randomised multicentre
trial, we enrolled 906 children aged 6–59 months with
uncomplicated SAM. The children enrolled were
randomised to receive RUTF-C, RUTF-L or A-HPF.
We provided foods, counselling and feeding support
until recovery or 16 weeks, whichever was earlier and
measured outcomes weekly (treatment phase). We
subsequently facilitated access to government
nutrition services and measured outcomes once
16 weeks later (sustenance phase). The primary
outcome was recovery during treatment phase
(weight-for-height ≥−2 SD and absence of oedema
of feet).
Results: Recovery rates with RUTF-L, RUTF-C and
A-HPF were 56.9%, 47.5% and 42.8%, respectively.
The adjusted OR was 1.71 (95% CI 1.20 to 2.43;
p=0.003) for RUTF-L and 1.28 (95% CI 0.90 to 1.82;
p=0.164) for RUTF-C compared with A-HPF. Weight
gain in the RUTF-L group was higher than in the
A-HPF group (adjusted difference 0.90 g/kg/day, 95%
CI 0.30 to 1.50; p=0.003). Time to recovery was
shorter in both RUTF groups. Morbidity was high and
similar across groups. At the end of the study, the
proportion of children with weight-for-height Z-score
(WHZ) >−2 was similar (adjusted OR 1.12, 95%
CI 0.74 to 1.95; p=0.464), higher for moderate
malnutrition (WHZ<−2 and ≥−3; adjusted OR 1.46,
95% CI 1.02 to 2.08; p=0.039), and lower for those
with SAM (adjusted OR 0.58, 95% CI 0.40 to 0.85;
p=0.005) in the RUTF-L when compared with the
A-HPF group.
Conclusions: This first randomised trial comparing
options for home management of uncomplicated SAM

confirms that RUTF-L is more efficacious than A-HPF at
home. Recovery rates were lower than in African
studies, despite longer treatment and greater support
for feeding.
Trial registration number: NCT01705769;
Pre-results.

Key questions

What is already known about this topic?
▸ Pooled analysis of three quasi-randomised con-

trolled trials in Malawi, which evaluated
ready-to-use therapeutic food (RUTF) in the
home management of children with uncompli-
cated severe acute malnutrition (SAM) compared
with standard diets, revealed that RUTF was
associated with higher recovery rates (risk ratio
1.32, 95% CI 1.16 to 1.50).

▸ A Cochrane review concluded that given the
limited evidence, it is not possible to reach
definitive conclusions regarding differences in
clinical outcomes in children with SAM who
were given RUTF compared with standard diets.

What are the new findings?
▸ This first randomised trial comparing RUTF with

energy and nutrient-dense home-prepared foods
(the comparison group) confirms the efficacy of
RUTF in the treatment of children with uncom-
plicated SAM.

▸ The study provides insights on the importance
of feeding efforts and the caregiver support
required for higher efficacy and highlights the
importance of adequate continued inputs after
initial treatment to sustain the benefits.

Recommendations for policy
▸ Children with uncomplicated SAM can be

managed at home with RUTF instead of through
inpatient hospitalisation.
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INTRODUCTION
Severe acute malnutrition (SAM), defined as
weight-for-height Z-score (WHZ) <−3 SD, markedly
increases risk of mortality in under-5 children.1

Annually, 0.5–2.0 million deaths are attributed to SAM.2

Of the 20 million children with SAM worldwide, over
eight million are from India, where around 5% of
under-5 children suffer from SAM.2–4

With a standardised hospital-based management
protocol proposed by the WHO, recovery rates of
around 80% have been reported and case fatality rates
ranged between 3.4% and 35%.5–7 A very small propor-
tion of children suffering from SAM receive effective
management in India. Families seek medical care only
when children with SAM have complications. They are
reluctant to accept long hospital stay due to, for
example, loss of wages and no arrangements at home to
take care of other siblings. Perceptions that the disease
is not severe enough to warrant long hospitalisation, the
fear of hospitals, past experiences that were unpleasant
and the cost of hospital care are also contributory
factors .2 8–10

Home-based management after initial hospitalisation
was proposed for children with SAM as an effective
strategy to increase coverage.10 This was supported by
the development of ready-to-use therapeutic food
(RUTF).8 11 Studies in Africa showed that, for home-
based management of uncomplicated SAM, RUTF
achieved recovery rates similar to those with hospital-
based management.12–16

Since 2007, the WHO recommends RUTF for home-
based management of uncomplicated SAM.17 However,
acceptance of this recommendation has been limited in
countries like India. An important reason for the reluc-
tance is the lack of evidence from controlled trials of the
efficacy of RUTF compared with other treatment
options. Experts have also questioned the ‘standardised
diets’ used in studies. They argue that the comparison
group should be given locally produced foods high in
energy and proteins with adequate micronutrients.18–20

In addition, there are questions in India about the use
of commercially produced RUTF over locally produced
‘analogous medical nutrition therapy’ or augmented
home foods. Locally produced RUTF using indigenous
foods may be less expensive and more sustainable if its
efficacy could be proved.19 Reviews, including the most
recent Cochrane review (2013), recommend well-
designed, adequately powered, pragmatic randomised
trials to compare treatment options for home-based
management of uncomplicated SAM.19 21 A policy
review in India reached a similar conclusion.22

We therefore conducted a randomised trial to compare
the efficacy of centrally produced RUTF (RUTF-C) and
locally prepared RUTF (RUTF-L) for home-based
management of children with uncomplicated SAM on
recovery rates compared with micronutrient-enriched
(augmented) energy-dense home-prepared foods
(A-HPF), the comparison group.

METHODS
Study design
In this randomised trial, children aged 6–59 months
with uncomplicated SAM were randomised into one of
the three groups: RUTF-C, RUTF-L and A-HPF.
The primary outcome was recovery (defined as

WHZ≥−2 SD of the WHO standards and absence of
oedema of feet) by 16 weeks after enrolment.23

Secondary outcomes included weight gain, time to
recovery, prevalence of diarrhoea, acute lower respira-
tory tract infection (ALRI) and fever, mortality and hos-
pitalisations during the treatment phase (until recovery
or 16 weeks after enrolment, whichever was earlier).
Another secondary outcome was the proportion of chil-
dren with WHZ≥−2 SD at the end of the sustenance
phase (16 weeks after completion of the treatment
phase). The cost of the feeding regimens, the families’
and health workers’ perceptions about the regimens,
and the factors that affect recovery (other secondary out-
comes) will be published in separate manuscripts.

Study sites
We conducted the study in three diverse geographical
settings in India—Rajasthan, Tamil Nadu and Delhi.
The study populations were low-income households
quite diverse, with a mix of rural and urban areas. The
three sites also varied in the programmatic context.
Enrolment began in October 2012 and follow-up was
completed in April 2015.

Study oversight
The study was approved by the Government of India
and the state governments. Oversight was provided by
the National Research Alliance for SAM established by
the Indian Government. An independent Data Safety
Monitoring Board (DSMB) periodically reviewed the
study and provided recommendations.

DSMB recommendations
In the original proposal, the period of treatment and
measurement of the primary outcome were set at
8 weeks. This choice was based on the findings of studies
in Africa that showed that most children with SAM recov-
ered within 8 weeks of starting RUTF.12 24 25 Based on a
a priori decision, the DSMB reviewed the study after the
initial 20 enrolments. They recommended that the inter-
vention be given for a maximum of 16 weeks, instead of
the 8 weeks described in the initial protocol. The justifi-
cation was that although recovery rates by 8 weeks were
low, the intervention, if effective over a period of
16 weeks, would still be of considerable public health
interest.
Additional suggestions were recommended during a

DSMB review conducted when about 40% children had
been enrolled. These included increasing the sample
size and strengthening the support for feeding as recov-
ery rates among enrolled children were still low. In
response, peer supporters who would help caregivers to
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feed their children were identified at all sites and the
sample size was increased.

Sample size
The study involved two comparisons: between RUTF-C
and A-HPF, and between RUTF-L and A-HPF. A-HPF was
the comparison group. When we planned this study,
published non-randomised studies conducted in Africa
had shown 17–23% difference in recovery between
RUTF and a standard diet.12 15 26 We therefore hypothe-
sised a conservative 15% difference between the RUTF
and the comparison group (A-HPF) for calculation of
sample size. Assuming an 80% recovery in the interven-
tion group and 65% in the comparison group (ie, a
15% difference) with 90% power and α=0.025, we
required 231 children in each group. We increased it by
10% to account for loss of follow-up resulting in the ori-
ginal sample size estimate of 765. When the overall
recovery rate was observed to be lower than assumed,
the DSMB recommended an increase in sample size to
at least 900 children to preserve the power to test the a
priori hypothesis of 15% difference between the inter-
vention and comparison groups.

Study procedures
Identification of children with SAM
We conducted a door-to-door survey in the defined
study populations to identify all children aged 6–
59 months. After written informed consent from the
caregiver, the mid-upper arm circumference (MUAC)
was measured (Chasmors CTM03 tape; accuracy 1 mm).
Children with MUAC<130 mm were brought to the study
clinic. At the clinic, weight (Seca 385 digital weighing
scale; accuracy 20 g) and height/length (Seca 417
infantometer for length, Seca 213 stadiometer for
height; accuracy 1 mm) were measured, and oedema of
feet checked. The WHZ were calculated using the WHO
Growth Standards.27 The WHO Anthro software was
used for calculating WHZ (http://www.who.int/
childgrowth/software/en/). Children with WHZ<−3 SD
or oedema of feet, or both were identified as SAM.17 23

Children with complications were followed up and con-
sidered for enrolment after improvement.

Screening and enrolment
Physicians screened all children with SAM for signs of
severe illness based on the Integrated Management of
Neonatal and Childhood Illness (IMNCI) algorithms.28

Haemoglobin was estimated (HemoCue method) and
appetite tested using RUTF-C as the test feed. Children
with severe illness requiring hospitalisation, allergy to
milk and haemoglobin <6 g/dL, and who were unable
to consume the test feed were considered to have com-
plicated SAM and were taken to health facilities for hos-
pital management. The remaining children with
uncomplicated SAM, whose families were likely to
remain in the study area over the next 4 months, and
whose parents gave written informed consent were

enrolled. Children with a sibling previously enrolled in
the study were excluded. MUAC, triceps and subscapular
skinfold thickness (Holtain skinfold callipers; accuracy
0.2 mm) of enrolled children, and weight and height of
mothers were also measured.

Allocation and concealment
A WHO statistician, not otherwise involved with the
study, prepared randomisation lists. Randomisation was
stratified by site and age categories (6–17 and 18–
59 months) using block sizes of variable length (3, 6 or
9). Allocation into study groups was concealed using
Serially Numbered Opaque Sealed Envelopes (SNOSE)
prepared by the WHO. The allocation ratio was 1:1:1
and the children were recruited in all three groups
according to the randomisation list. The SNOSE next
in sequence was opened only after completing an
enrolment.

Interventions during treatment phase
We delivered foods free of cost in the three study
groups, with the aim of ensuring an intake of at least
175 kcal/kg body weight/day.
The composition of RUTF-C, packaged in 92 g sachets

(Compact India, Gurgaon, India), conformed to the
WHO recommendations.17 Each site team was trained in
the preparation of RUTF-L by a consultant who had par-
ticipated in the African studies. The preparation was
carried out under stringent conditions that included
controlled temperature and humidity, restricted access
to the preparation room, hygienic conditions, periodic
pest control and good ingredient quality. RUTF-L was
prepared in a designated room by trained staff and pack-
aged in transparent food grade 250 g jars.29 The com-
position of RUTF-L was similar to the one used in
African research studies and programmes, and con-
formed to the WHO recommendations (table 1).
Microbiological testing of RUTF-L was performed

every 3 months. Samples were sent to an external accre-
dited laboratory and tested for aflatoxin content,
Escherichia coli, coliform count, yeast, moulds, pathogenic
Staphylococci, Salmonella, Listeria monocytogenes,
Enterobacter and Clostridium perfringens.
Families of children in the comparison group (A-HPF)

were given raw ingredients to prepare foods. These
included locally available and acceptable cereals and
pulses, sugar, oil, milk and eggs. Recipes for making
energy-rich and nutrient-rich foods for children were
promoted. A micronutrient preparation providing the
recommended daily intake of vitamins and minerals for
a child with SAM was given to caregivers, to be added to
the cooked meal prior to feeding.23 In the A-HPF
group, we gave food ingredients in excess of require-
ments for the child given the expectation of some
sharing within the family. In all the three groups, we
aimed to achieve intakes of 175 kcal/kg body weight/
day for the enrolled child.

Bhandari N, et al. BMJ Glob Health 2016;1:e000144. doi:10.1136/bmjgh-2016-000144 3

BMJ Global Health

group.bmj.com on May 9, 2017 - Published by http://gh.bmj.com/Downloaded from 

http://www.who.int/childgrowth/software/en/
http://www.who.int/childgrowth/software/en/
http://www.who.int/childgrowth/software/en/
http://gh.bmj.com/
http://group.bmj.com


During the treatment phase, household visits were
carried out by a study worker with similar educational
qualifications to the government’s Accredited Social
Health Activist (ASHA) who are women from the com-
munities trained as health educators and promoters by
the government, and a key cadre in India’s community
health worker programme designed to improve maternal
and child health. The visits were conducted weekly to
counsel, resolve caregivers’ queries and difficulties, to
replenish supplies, and to collect empty RUTF-L jars
and wrappers of RUTF-C packets.30 The workers used
site-specific counselling cards made in the local lan-
guage. The cards included messages on how frequently,
how much and how to feed, on continuing breast
feeding, good hygiene and advice on family meals. A
copy of the card was also given to the family. In the
A-HPF group, local, culturally appropriate, energy-rich
and nutrient-rich recipes were also printed on the cards.
Information on recommended recipes is provided in the
online supplementary file. Information on intake of
RUTF-L and RUTF-C was recorded; the amounts of
ingredients used weekly were documented for the
A-HPF group. For calculation of food consumption, the
used packets (RUTF-C) or jars (RUTF-L) were collected
from each home during the weekly visit throughout the
treatment phase. The total calories consumed were cal-
culated by multiplying the number of calories in a

packet (500 kcal for RUTF-C) and jar (1328 kcal for
RUTF-L) by the number of packets or jars consumed by
the child. The calorie consumption in kcal/kg/day was
calculated by dividing the total calories consumed by
the number of days the child was available during the
treatment phase and weight at enrolment. We did not
collect consumption data for the comparison group
given the greater difficulty in capturing valid informa-
tion. The neighbourhood peer support workers
recruited post-DSMB recommendations visited homes
several times a day to help caregivers feed their children
in all the three groups. They were given a daily financial
incentive for this activity.

Cointerventions in the treatment and sustenance phases
Co-interventions were similar in the three groups. At
enrolment, all children received oral amoxicillin for
5 days. Those aged 2 years or older were given antihel-
minthics (mebendazole) for 3 days. Children with
anaemia (haemoglobin ≥6to ≤11 g/dL) in the A-HPF
group were given iron and folic acid. A mega dose of
vitamin A was given to children with signs or symptoms
of vitamin A deficiency. Immunisation was facilitated
according to the National Immunisation Schedule. Sick
children visiting the study clinics were treated following
the IMNCI guidelines.28

During follow-up, sick children attending the study
clinic or referred by workers during home visits were
treated by physicians, and those with severe illness were
referred to hospitals.28 Hospitalised children were
treated according to local policy. Transport and treat-
ment were provided free of cost. The intervention was
restarted after families returned home.
After completion of the treatment phase, the study

team facilitated linkages between the families and the
government-run anganwadi centres, where supplemen-
tary food is provided under the Integrated Child
Development Services (ICDS) scheme.31 This was
carried out over the next 16 weeks (sustenance phase).

Outcome measurement
During the treatment phase, an independent outcome
measurement team took weekly anthropometric mea-
surements. This team was blinded as far as possible to
the group to which the child was allocated. They mea-
sured weight, height, MUAC, skinfold thickness using
equipment similar to that used at enrolment, and
looked for oedema of feet. Weight-for-height was esti-
mated using the weight and height measured on that
day. Information on diarrhoea morbidity, ALRI, fever
and hospitalisation was also ascertained.
During the treatment phase, children with no

change or deterioration in WHZ at 4 weeks postenrol-
ment or deterioration in WHZ for 2 consecutive weeks
were taken to a paediatrician for assessment. Children
who did not recover by 16 weeks were evaluated in hos-
pitals. All hospitalisations and deaths were reported
within 3 days to the site ethics committee, the WHO

Table 1 Composition and appearance of RUTF-C and

RUTF-L

Description RUTF-C RUTF-L

Energy (kcal)/100 g 543 528

Nutrient content (g)

Proteins 15 15

Lipids 34.8 33

Carbohydrates 43.5 46

Ingredients

Peanut paste 30% 26%

Sugar 29% 27%

Milk solids 20% 25%

Vegetable oil 18% 20%

Mineral mix Identical* Identical*

Vitamin mix Identical† Identical†

Emulsifier Yes No

Antioxidant Yes No

Consistency Thicker and sticky Thinner

Texture Smooth Granular

*Minerals per 100 g: calcium 400 mg, phosphorus 400 mg,
potassium 1100 mg, magnesium 110 mg, sodium <290 mg, iron
10 mg, zinc 12 mg, copper 1.5 m, iodine 100 µg, selenium 30 µg.
†Vitamins per 100 g: vitamin A 0.9 mg, vitamin D3 18 µg, vitamin K
21 µg, vitamin E 27 µg, vitamin C 54 mg, vitamin B1 0.5 mg, vitamin
B2 1.8 mg, vitamin B6 0.7 mg, vitamin B12 1.6 µg, niacin 5.8 mg,
Ca-D pantothenate 3 mg, folic acid 225 µg, biotin 70 µg.
RUTF-C, centrally produced ready-to-use therapeutic food; RUTF-L,
locally prepared ready-to-use therapeutic food.
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and the coordination unit that provided oversight to
the study.
At the end of the sustenance phase, anthropometry

data were obtained during a single visit and we asked
about hospitalisations during the 16 weeks since the
completion of the treatment phase, that is, the susten-
ance phase.

Quality assurance
All teams were extensively trained prior to study initiation
and periodically thereafter. Anthropometric measure-
ment protocols were based on the WHO recommenda-
tions; these included training in measurement
techniques, periodic standardisation of teams and daily
calibration of equipment.32 Two ‘gold standards’
(persons with several years of experience in measurement
and trainers for the anthropometry team) conducted
standardisation exercises at all sites every 3 months.
Equipment was calibrated every day. Supervisors reviewed
activities daily. Quality control visits were conducted by an
independent team through directly supervised and inde-
pendent revisits for at least 1% each of follow-up and
outcome measurement visits.

Ethical approvals
The study was approved by the institutional ethics com-
mittees of each participating institution (Society for
Applied Studies, New Delhi: SAS ERC/40/2012;
Christian Medical College, Vellore: IRB-A13-19-09-2012;
Action Research and Training for Health, Udaipur:
ARTH IEC dated 14 January 2013) and the WHO Ethics
Review Committee (Protocol ID RPC538). Written
informed consent was obtained from caregivers for each
different activity.

Patient involvement
The study was designed in response to a national con-
sultation with public health researchers, clinicians, nutri-
tionists and community leaders. The study questions and
the interventions were defined during the consultation.
Prior to study initiation, families in the study area were
engaged by the team about effective ways of supporting
mothers in home treatment with SAM for children
without complications requiring hospitalisation. During
the study, peer supporters from the neighbourhood sup-
ported and motivated mothers of enrolled children.
Community leaders and families helped in identification
of these persons. Mothers helped in the identification of
ingredients and recipes to be promoted in the group of
children receiving augmented home foods. The study
team assisted in strengthening the families’ relationship
with existing nutrition services (ICDS scheme).31 A con-
sultation was held in partnership with the national gov-
ernment to disseminate findings and discuss the way
forward. This resulted in several states in India launch-
ing a programme for home treatment of children with
uncomplicated SAM. The team provided guidance in
programme design.

Statistical analysis
Data from all sites were pooled and analysed using Stata
software (V.12.0). Simple comparison of means and pro-
portions was used to check comparability between
groups. In the primary analysis, we made an overall com-
parison of outcomes between different groups. Analysis
was conducted according to intention-to-treat. All chil-
dren who completed the treatment phase and for whom
outcome was known were included in the analysis. We
used generalised linear models to compare the efficacy
of the three regimens. We adjusted for baseline
characteristics where there were small non-significant
differences—maternal education, caste, religion, and
family structure and also for enrolment age, sex, site,
peer support and the pre-enrolment WHZ.
Two-sided tests were applied. For time to recovery,

Kaplan-Meier plots were prepared and a Cox propor-
tional hazard model was run. For these analyses, all
enrolled children were included until they were in the
study, that is, until recovery, completion of the 16 weeks
treatment phase or until they were lost to follow-up.
In addition to the primary and secondary outcomes

included in the protocol, additional analyses were
planned prior to completing data collection. These
included comparison of anthropometric status at enrol-
ment and at the end of the study across the groups as
well as the proportion of children with SAM at the end
of the sustenance phase.

Definitions used
Diarrhoea was defined as passage of three or more loose
or watery stools in a 24-hour period.
ALRI was defined as presence of cough or difficult

breathing and either fast breathing or lower chest
indrawing.
Fever was documented based on the caregiver’s

report.

RESULTS
From October 2012 to September 2014, 106935 chil-
dren aged 6–59 months were identified through surveys
at the three sites. The 6815 (6.4%) children who had
MUAC<130 mm were referred to the study clinics. Of
the 5103 (74.9%) who came to the study clinic, 1190
(23%) had SAM (WHZ<−3; figure 1). Two hundred
and ninety-two (24.5%) children had a medical compli-
cation requiring referral to a hospital. They were revis-
ited for about a month to ascertain resolution of
complications; 98 of the children referred to hospital
were enrolled after they recovered from the illness and
were available at home. Nine hundred and six children
with uncomplicated SAM were enrolled into the study
(figure 1).
Eight hundred and fifty-five (94.4%) children com-

pleted the treatment phase and 838 (92.5%) children
were measured at study completion or at the end of the
sustenance phase.
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At enrolment, three-fourths of the children were
stunted, 48% severely so (table 2). Only two children
had oedema of feet. Almost half of the mothers had a
body mass index under 18.5 (table 2).
While baseline characteristics were similar across the

three groups, there were some important differences in
family structure, maternal education, religion and caste.
The recovery rates with A-HPF, RUTF-C and RUTF-L

were 42.8%, 47.5% and 56.9%, respectively (table 3).
Children in the RUTF-L group had a significantly
higher rate of recovery as compared with A-HPF
(adjusted OR 1.71 (95% CI 1.20 to 2.43; p=0.003)). The
recovery rates in the RUTF-C group compared with the
A-HPF group were OR 1.28 (95% CI 0.90 to 1.82;
p=0.164). The Cox proportional hazard model showed
similar results. Adjusted HR compared with A-HPF
group was 1.43 (95% CI 1.13 to 1.81, p=0.003) for
RUTF-L and 1.22 (95% CI 0.95 to 1.56, p=0.112) for
RUTF-C.
Among children who recovered by 16 weeks, time to

recovery was significantly shorter both in the RUTF-C
(adjusted difference −1.34 weeks, 95% CI −2.36 to
−0.31; p=0.011) and RUTF-L (adjusted difference
−1.17 weeks, 95% CI −2.16 to −0.17; p=0.021) groups
compared with the A-HPF group.
The mean (SD) weight gain (g/kg/day) in the A-HPF,

RUTF-C and RUTF-L groups was 2.64 (3.47), 3.05 (3.41)
and 3.52 (3.92), respectively.
Diarrhoea, ALRI or fever was reported by families of

520 (71.5%) children. Eighty-two (9.6%) children were

hospitalised during the treatment phase. The proportion
of children who were hospitalised or had diarrhoea,
ALRI or fever was not significantly different across the
three groups.
Recovery rates at 8 weeks after treatment are also pre-

sented as this was the original primary outcome. These
were 26.6%, 34.8% and 40.7% in the A-HPF, RUTF-C
and RUTF-L groups, respectively. The adjusted OR for
the RUTF-L group compared with the A-HPF group was
1.83, 95% CI 1.27 to 2.64 (p=0.001) and 1.56, 95% CI
1.07 to 2.26 (p=0.020) for the RUTF-C group when com-
pared with the A-HPF group.
The overall recovery rates in children whose families

were offered peer support were substantially higher than
in those who did not receive this support (55% vs 42%,
p<0.001).
Kaplan-Meier curves showed that recovery started

earlier in the RUTF-L group and the difference was
maintained throughout the treatment phase (figure 2).
Sixteen weeks after completion of the treatment phase

(sustenance phase), 838 children (92.5%) were available
for follow-up (table 4). Of these, 123 (14.7%) met the
definition of recovery, 402 (48.0%) met the definition of
moderate acute malnutrition (WHZ<−2 and ≥−3) and
313 children (37.4%) had SAM (table 4). The propor-
tion of children with SAM was significantly lower in the
RUTF-L group (adjusted OR 0.58 (95% CI 0.40 to 0.85;
p=0.005); correspondingly, those with moderate malnu-
trition were significantly higher (1.46, 95% CI 1.02
to 2.08; p=0.039) compared with the A-HPF group. The

Figure 1 Trial profile. A-HPF,

micronutrient-enriched

(augmented) energy-dense

home-prepared foods; MUAC,

mid-upper arm circumference;

RUTF-C, centrally produced

ready-to-use therapeutic food;

RUTF-L, locally prepared

ready-to-use therapeutic food;

SAM, severe acute malnutrition.
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WHZ between enrolment and the end of the sustenance
phase improved for all enrolled children. However, the
improvement appears to be greater in the RUTF-L
group compared with the A-HPF group (difference in
mean Z-scores 0.11, 95% CI 0.0 to 0.22, p=0.051; table
4).The mean (SD) amount of RUTF-L consumed was
193.27 (94.03) g/day and RUTF-C 172.83 (89.10). The
mean (SD) kcal/kg/day consumed was 140.19 (65.41)

and 129.69 (65.09), respectively. Consumption was not
measured in the A-HPF group.

DISCUSSION
This is the first randomised trial evaluating RUTFs with
energy-rich and nutrient-rich home foods for the man-
agement of children with SAM without complications.

Table 2 Baseline characteristics of enrolled children and their families

Treatment groups

A-HPF (n=301) RUTF-C (n=298) RUTF-L (n=307)

Age at enrolment, mean (SD) 25.7 (14.1) 24.7 (13.9) 25.7 (14.0)

Males 166 (55.2) 181 (60.7) 178 (58.0)

Weight-for-height Z-score, mean (SD) −3.5 (0.5) −3.5 (0.4) −3.4 (0.4)

<−3 to ≥−4 266 (88.4) 267 (89.6) 282 (91.9)

<−4 35 (11.6) 31 (10.4) 25 (8.1)

Height-for-age Z-score: mean (SD) −3.0 (1.3) −2.9 (1.2) −3.1 (1.4)

≥−2 75 (24.9) 68 (22.8) 67 (21.8)

<−2 to ≥3 83 (27.6) 94 (31.5) 87 (28.3)

<−3 to ≥−4 84 (27.9) 82 (27.5) 90 (29.3)

<−4 59 (19.6) 54 (18.1) 63 (20.5)

Mid-upper arm circumference: mean (SD) (cm) 11.8 (0.8) 11.8 (0.8) 11.8 (0.8)

<11.5 76 (25.3) 72 (24.2) 76 (24.8)

11.5 to 12.4 164 (54.5) 163 (54.7) 159 (51.8)

12.5 to 13.0 61 (20.3) 63 (21.1) 72 (23.5)

Fever/diarrhoea/cough or fast breathing) in previous 2 weeks 159 (52.8) 162 (54.4) 166 (54.1)

Mother’s age, mean (SD) 27.1 (5.6) 27.7 (5.8) 27.4 (4.9)

Mother’s BMI<18.5 kg/m2* 134 (47.9) 135 (48.0) 151 (51.7)

Mother never been to school 117 (38.9) 116 (38.9) 136 (44.3)

Mother’s years of schooling, median (IQR) 5 (0–9) 5 (0–10) 5 (0–8)

Father never been to school 59 (19.6) 66 (22.1) 69 (22.5)

Father’s years of schooling, median (IQR) 7 (3–10) 8 (3–10) 7 (2–10)

Religion of head of family

Hindu 242 (80.4) 246 (82.6) 248 (80.9)

Muslim 54 (17.9) 44 (14.8) 39 (12.7)

Other 5 (1.7) 8 (2.7) 20 (6.5)

Caste (social class) of head of family

Schedule caste/schedule tribe (most disadvantaged) 141 (46.8) 134 (45.0) 158 (51.5)

Other backward class (intermediate) 101 (33.6) 104 (34.9) 86 (28.0)

Other caste (higher class) 59 (19.3) 60 (19.9) 63 (19.7)

Persons residing in the house, mean (SD) 5.9 (2.4) 5.7 (2.5) 5.9 (2.4)

Piped water 55 (18.3) 51 (17.1) 57 (18.6)

Flush toilet within the house 145 (48.2) 150 (50.3) 151 (49.2)

Facility delivery 204 (67.8) 222 (74.5) 204 (66.4)

Family with below poverty line card 97 (32.2) 100 (33.6) 105 (34.2)

Family structure, nuclear† 175 (58.1) 196 (65.8) 189 (61.6)

All values are n (%) unless otherwise indicated.
*BMI values not available for 53 mothers: A-HPF (n=21), RUTF-C (n=17), RUTF-L (n=15).
†Pair of adults living with their children.
A-HPF, micronutrient-enriched (augmented) energy-dense home-prepared foods; BMI, body mass index; RUTF-C, centrally produced
ready-to-use therapeutic food; RUTF-L, locally prepared ready-to-use therapeutic food.
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Our main finding is that in an efficacy study, locally pro-
duced RUTF is superior to A-HPF in achieving recovery.
Our study confirms the findings of quasi-randomised
trials in Malawi on the efficacy of RUTF compared with
standard diets for home management of children with
uncomplicated SAM.12 15 25

In this trial, about half the children recovered with a
package of interventions that included diets of high
nutritional value provided free of cost, peer support for
feeding, antibiotics at the initiation of treatment and
increased access to healthcare for morbidity.

Comparison with other studies and interpretation
The recovery rates are lower than those observed in
Africa, despite a longer duration of treatment and
support to families for feeding. One of the reasons for

the lower recovery rates may be that almost all children
in our study had marasmus. In similar studies in Africa,
the majority of children had kwashiorkor, and those with
kwashiorkor had higher recovery rates compared with
those with marasmus.24 25 33 The prevalence of oedema
in children with SAM in African studies ranged from
39% to 80% but was only 0.2% in our trial. The mean
WHZ was also lower in our study compared with the
African studies (detailed information in online
supplementary file).12 15 24 26 The evidence suggests
that children with kwashiorkor tend to have higher
weight-for-age than those with marasmus and may need
to gain less weight to recover once they no longer have
oedema. Diarrhoea impairs weight and height gain and
thus leads to lower recovery rates.34 35 Infection also
causes malnutrition due to deterioration of immune

Table 3 Primary and secondary outcomes in the treatment phase

Treatment groups

Adjusted OR* 95% CI

p Value between

A-HPF

n=285

RUTF-C

n=280

RUTF-L

n=290 RUTF-C and A-HPF RUTF-L and A-HPF

Primary outcome

Recovered by

16 weeks

122 (42.8) 133 (47.5) 165 (56.9) 1.28 (0.90 to 1.82)

p=0.164

1.71 (1.20 to 2.43)

p=0.003

Secondary outcomes

Weight gain in g/kg/day of baseline weight Adjusted difference

Mean (SD) 2.64 (3.47) 3.05 (3.41) 3.52 (3.92) 0.44 (−0.16 to 1.02)

p=0.148

0.89 (0.30 to 1.48)

p=0.003

Median (IQR) 1.30 (0.80–3.02) 1.61 (0.86–4.03) 1.96 (0.93–4.77)

Time to recovery (week) in children who recovered during the treatment phase

Mean (SD) 7.12 (4.54) 5.91 (4.03) 6.05 (4.00) −1.34 (−2.36 to −0.31)
p=0.011

−1.17 (−2.16 to −0.17)
p=0.021

Median (IQR) 6 (3–10) 5 (3–8) 5 (3–9)

Children died 0 2 1

Adjusted OR* 95% CI

Children

hospitalised

30 (10.5) 30 (10.7) 22 (7.6) 0.96 (0.55 to 1.67)

p=0.884

0.72 (0.40 to 1.31)

p=0.286

n=243 n=235 n=249

Children with

diarrhoea† at any

time during the

treatment phase

101 (41.6) 92 (39.2) 109 (43.8) 0.94 (0.62 to 1.42)

p=0.773

1.19 (0.79 to 1.78)

p=0.413

Children with ALRI‡

at any time during

the treatment phase

38 (15.6) 24 (10.2) 35 (14.1) 0.59 (0.34 to 1.04)

p=0.069

0.84 (0.50 to 1.41)

p=0.506

Children with fever§

at any time during

the treatment phase

162 (66.7) 142 (60.4) 144 (57.8) 0.74 (0.50 to 1.11)

p=0.151

0.69 (0.46 to 1.02)

p=0.062

All values are n (%) unless otherwise indicated.
*Generalised Linear Model (GLM) model sex, WHZ at enrolment, family structure, age at enrolment, maternal education, religion, caste, site and
peer support.
†Diarrhoea: passage of ≥3 loose or watery stools in a 24-hour period.
‡ALRI: presence of cough or difficult breathing and either fast breathing or lower chest indrawing.
§Fever as reported by caregiver.
A-HPF, micronutrient-enriched (augmented) energy-dense home-prepared foods; ALRI, acute lower respiratory tract infection; RUTF-C, centrally
produced ready-to-use therapeutic food; RUTF-L, locally prepared ready-to-use therapeutic food; WHZ, weight-for-height Z-score.
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function which increases susceptibility to infection and
metabolic responses that impair nutritional status.36

Further, around half the mothers of enrolled children
were themselves malnourished; this may have resulted in
less energetic efforts at feeding their malnourished chil-
dren. Maternal underweight is one of the risk factors for
childhood malnutrition and is closely associated with
fetal, child and adolescent undernutrition.37

An additional explanation for the differences is that
most African studies used height at enrolment to calcu-
late WHZ during the follow-up period. We instead used
subsequent height, measured concurrently with weights.
In our study, height and weight were measured together
every week during the follow-up period. Using height at
enrolment increases the proportion of children who
reach the cut-off for recovery.
The average weight gain in our trial was 3.5 g/kg/day.

This was considerably lower than 9.4 g/kg/day observed
in a study in Central India but closer to the observed in
a community-based management of SAM project in
Bihar that reported a weight gain of 4.9 g/kg/day, pos-
sibly overestimated due to exclusion of defaulters
(38%).38 39 In another trial from North India, the recov-
ery rate (defined as gaining 115% of baseline weight)
was 46% and the weight gain was 3 g/kg/day, both
similar to our study.40

Important lessons were gained from study implemen-
tation. The most valuable lesson was that in addition to
the type of diet, extra support for feeding seems import-
ant in our setting for weight gain and recovery. Help
from local experienced women seemed to improve food
intake. It is likely that peer supporters, in addition to
practical help, enhanced engagement and skills of the
mother, resulting in children eating more.41 42

The finding that many children remain or slide back
into moderate or severe malnutrition as early as within
16 weeks after the end of treatment is important for pro-
grammes. It underscores the importance of adequately
sustained nutrition support after RUTF treatment is
stopped. While linkages between families and the gov-
ernment anganwadi centres that provide supplementary
nutrition services were established, additional measures
may be required to sustain the improvements from the
treatment phase. These may include close monitoring,
improved counselling, support to caregivers, provision of
additional food supplements, including giving RUTF for
a longer period, and prompt treatment of illnesses. A
recent trial in moderately malnourished Malawian chil-
dren found that those treated with supplementary foods
for 12 weeks had lower relapse rates and remained well
nourished during the subsequent follow-up period of 12
months.43 Such longer period of care is more likely to
be feasible in settings where management of children
with SAM is embedded within efforts to prevent
malnutrition.

Strengths and weaknesses of the study
Our study was a multicentre randomised trial conducted
in different regions of India covering diverse popula-
tions. The community-based identification of SAM con-
tributed to greater generalisability. Rigorous supervision
and control of intervention delivery ensured uninter-
rupted food supplies across all the groups. Sharing of
ingredients for preparation of foods at home is unlikely
to have significantly reduced the amount of food offered
to the child with SAM because supplies were provided in
excess of the child’s consumption and in-depth inter-
views with caregivers revealed little evidence of sharing.

Figure 2 Time to recovery in the

three treatment groups. A-HPF,

micronutrient-enriched

(augmented) energy-dense

home-prepared foods; RUTF-C,

centrally produced ready-to-use

therapeutic food; RUTF-L, locally

prepared ready-to-use therapeutic

food.
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The outcome measurement team was independent from
the intervention delivery team and workers underwent
periodic standardisation exercises to ensure quality of
anthropometric data.
Our study results also make an additional contribution

to the literature because in the past children with SAM
have been treated for 8 weeks. Continuing treatment for
16 weeks provides added value in this context where
recovery rates were lower than expected at 8 weeks.
The study had some limitations. Around 25% of the

children with MUAC<13 cm did not come to the study
clinic. This might have affected generalisability. This,
however, should not have affected the internal validity as
children were only randomised after the confirmation of
measurements at the clinic. Blinding could have further
reduced the risk of bias but this was not feasible as the
three interventions had visibly different characteristics—
one was provided in packets, the other in jars and the
third comprised of food ingredients. Based on findings
from the initial months, counselling was intensified in all
three groups through peer supporters. Therefore, chil-
dren enrolled earlier received less intensive counselling
and help than those enrolled later in the trial. The
overall recovery rates we reported are therefore likely to
be conservative. We lacked a reliable measure for con-
sumption in the group given ingredients to prepare food

at home (A-HPF) due to the complexity of obtaining
valid quantitative recalls for the recipes actually used.
Over 40% of children did not recover after RUTF

use for 16 weeks. Since the therapeutic foods were dis-
continued as soon as the child met the definition of
recovery, even a small deterioration in WHZ would
mean that the child no longer met the definition for
recovery by the time of the measurement 16 weeks
later.

Implications
Our study shows that home-based management of chil-
dren with uncomplicated SAM is an effective and feas-
ible option and that use of a RUTF-L results in higher
recovery rates than feeding nutrient-dense and calorie-
dense home foods. The gains observed during the initial
16 weeks, however, decline after treatment. Other
approaches need to be considered to improve long-term
outcomes including prolonged use of a RUTF-L. Setting
up local units for production of RUTF does not require
huge investment in terms of equipment, infrastructure
or personnel. The procedures for production are system-
atic and simple to replicate.
Despite the effectiveness of home-based management,

additional or alternative approaches are needed for the
relatively large proportion of children with

Table 4 Secondary outcomes during the sustenance phase (16 weeks after the end of the treatment phase)

Adjusted OR 95% CI

p Value between§

A-HPF

n=281*

RUTF-C

n=273†

RUTF-L

n=284‡ RUTF-C and A-HPF RUTF-L and A-HPF

At the end of the sustenance phase

WHZ≥−2 (met definition of ‘recovery’) 41 (14.6) 33 (12.1) 49 (17.3) 0.78 (0.47 to 1.34)

p=0.392

1.12 (0.74 to 1.95)

p=0.464

WHZ <−2 to ≥−3 (moderate acute

malnutrition)

121 (43.1) 129 (47.3) 152 (53.5) 1.26 (0.88 to 1.81)

p=0.199

1.46 (1.02 to 2.08)

p=0.039

WHZ <−3 (severe acute malnutrition) 119 (42.4) 111 (40.7) 83 (29.2) 0.87 (0.61 to 1.26)

p=0.470

0.58 (0.40 to 0.85)

p=0.005

Change between enrolment and the end of the sustenance phase

Adjusted difference 95% CI

WHZ, mean (SD) 0.65 (0.70) 0.65 (0.76) 0.74 (0.76) −0.01 (−0.12 to 0.11)

p=0.906

0.11 (−0.00 to 0.22)

p=0.051

Height-for-age Z-score, mean (SD) 0.08 (0.47) 0.04 (0.65) 0.07 (0.50) −0.03 (−0.12 to 0.06)

p=0.437

−0.00 (−0.09 to 0.08)

p=0.971

Mid-upper arm circumference,

mean (SD)

0.75 (0.68) 0.68 (0.72) 0.81 (0.75) −0.06 (−0.17 to 0.04)

p=0.226

0.08 (−0.02 to 0.19)

p=0.115

Three children (two in the RUTF-C group and one in the RUTF-L group) died during the treatment phase and two children (one each in the
RUTF-C and RUTF-L groups) died during the sustenance phase. All values are n (%) unless otherwise indicated.
*Of the 301 enrolled children, 285 completed the treatment phase and of them 281 completed the sustenance phase. Reasons for loss: refusal
(n=3), moved away (n=1).
†Of the 298 enrolled children, 280 completed the treatment phase and of them 273 completed the sustenance phase. Reasons for loss: moved
away (n=3), clinically diagnosed allergy (n=1), died during the treatment phase (n=2) and died during the sustenance phase (n=1).
‡Of the 307 enrolled children, 290 infants completed the treatment phase and of them 284 completed the sustenance phase. Reasons for loss:
refusal (n=2), moved away (n=2), died during the treatment phase (n=1) and died during the sustenance phase (n=1).
§GLM model adjusted for all potential covariates as sex, WHZ at enrolment, family structure, age at enrolment, maternal education, religion,
caste, site and peer support.
A-HPF, micronutrient-enriched (augmented) energy-dense home-prepared foods; RUTF-C, centrally produced ready-to-use therapeutic food;
RUTF-L, locally prepared ready-to-use therapeutic food; WHZ, weight-for-height Z-score.
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uncomplicated SAM who do not recover after treatment
for 16 weeks.
Our findings indicate that rethinking about ways to

combat the problem of severe malnutrition in children
are required.
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RE: Reading Between the Lines of the RUTF trial, India
Vandana Prasad
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11 April 2017
RE: Response of the authors to the E-letters

NITA BHANDARI, Doctor Society for Applied Studies Centre for Health Research and Development

Drs. Dadhich and Prasad raise important issues in their comments and questions about our study on home-based management of children with
uncomplicated severe acute malnutrition (SAM).  We are grateful for the opportunity to respond to them.

In our view, there are two distinct goals in the management of children with SAM. The first, and more urgent, is to treat and move them away from
severe malnutrition, a state of high risk of death. The second is to rehabilitate them to the point they are no longer malnourished. The treatments
examined in the study achieved the first goal well. By the end of the treatment phase, 84.5% of the children in the RUTF-L group were no longer SAM.
However, they did less well in achieving the second goal.  By the end of the treatment phase, 57% of those receiving RUTF-L had recovered to the
point of no longer being malnourished. Should we have applied the same approach as most studies to calculate their WHZ - using height at enrolment
and current weight, rather than concurrently measured height and weight - 81% of the children in the RUTF-L group would no longer be classified as
malnourished by the end of the treatment phase.

We note Dr. Prasad’s misunderstanding that over 40% of the children in our study remained SAM by the end of the treatment with RUTF-L. Should
her interpretation have been correct, it would justify her expressed concern. However, as stated above, by the end of the treatment phase 84.5% of
the c...
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This RUTF trial from India has compared the efficacy of RUTF (centrally produced and locally produced) with augmented energy-dense home-
prepared foods (comparison group) for home based management of uncomplicated severe acute malnutrition (SAM).

I would like to draw attention of the authors on following issues.

1. The study reports that 40% children affected with SAM in the study did not recover even with a prolonged (16 weeks), supervised treatment with
RUTF and other supportive measures like deworming, antibiotics at the initiation of treatment and increased access to healthcare for morbidity. The
recovery rate was 17.3% with the use of locally produced RUTF and 12.1% with centrally produced RUTF at 16 weeks after the end of treatment
phase. With such low recovery rates, is it prudent to make a recommendation for the policy that “Children with uncomplicated SAM can be managed
at home with RUTF instead of through inpatient hospitalization”? 
2. In this trial, researchers aimed to achieve an intake of 175 kcal/kg body weight/ day for the enrolled children and collected consumption data for
both the RUTF groups which were largely comparable. But they fail to do so for the comparison group stating greater difficulty in capturing valid
information. Authors need to explain if this has led to a less than robust comparison of outcomes between the two RUTF groups and the augmented
energy-dense home-prepared foods group as energy intake in the comparison grou...
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31 January 2017
RE: Reading Between the Lines of the RUTF trial, India

Vandana Prasad, Community Paediatrician and Public Health Professional Public Health Resource Network

Reading Between the Lines of the RUTF trial, India 
Nita Bhandari et al are to be congratulated for publishing the much-awaited findings of the trial conducted in India for home-based management of
uncomplicated severe acute malnutrition; comparing the efficacy of ready-to-use-therapeutic-food (RUTF); centrally (RUTF-C) and locally produced
(RUTF-L), with augmented home-foods (A-HPF). The rigorously conducted trial offers significant insights to this highly debated and discussed area of
work i ii . However, its policy recommendations seem evasive and ill founded on the evidence. 
It is hardly in question that children with SAM benefit from being fed calorie-dense and protein rich foods, including RUTF. What the authors note,
however, is that the rate, ease and extent of achieving ‘cure’ is far lower than that seen in African studies. In fact, this is the first trial where the
advisory committee – the Data Safety Monitoring Board has had to recommend a treatment period as long as 16 weeks. It also has had to
recommend the introduction of paid workers that visited each household ‘several times’ through the day to personally supervise feeding, to be able to
achieve even this impact across the arms. This corresponds to an understanding that malnutrition cannot be sufficiently countered in the field without
supporting care-givers in practical ways. In fact, comparing ready-to-use foods with the raw material that was supplied in the augmented home foods
category, but h...
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GOVERNMENT OF INDIA

MINISTRY OF  HEALTH AND FAMILY WELFARE

RAJYA SABHA

UNSTARRED QUESTION NO-3724

ANSWERED ON-07.08.2009

READY TO USE THERAPEUTIC FOOD .

3724

.
SHRI SYED AZEEZ PASHA

(a) whether a new branded food in the name `ready to use therapeutic food` has been imported into the country by

international agencies worth crores of rupees; 

(b) if so, the details of the importing agencies and its timing; 

(c) whether this has been supplied to different States of the country; 

(d) whether this was done within the ambit of national policy and approval of the Union Government; and 

(e) what is the action being taken by Government to prevent such commercialization of child malnutrition and to ensure

necessary regulation of international aid/assistance in future?

ANSWER

THE MINISTER OF HEALTH AND FAMILY WELFARE 

(SHRI GHULAM NABI AZAD) 

(a) to (c) As per information received from the Ministry of Women & Child Development, ‘Ready To Use Therapeutic Food’

(RUTF), costing approximately Rs.11.5 crores, was imported by UNICEF India into the country between August 2008 and

January 2009. RUTF was supplied and used in Madhya Pradesh and Bihar to treat children with severe acute malnutrition. 

(d) RUTF was used in Bihar and Madhya Pradesh without any request or approval of Government of India. Use of RUTF is not a

policy of Government of India. 

(e) The whole issue was examined in consultation with the Ministry of External Affairs. UNICEF has been directed to discontinue

the use of RUTF and ship the stocks out of the country. UNICEF has further been asked not to act on any requests received

directly by them, from State Governments. Disbursal of medicines and other health and family welfare related supplies be

made under the supervision of the State Health and Family Welfare authorizes with the knowledge/ concurrence of Ministry of

Health & Family Welfare.
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GOVERNMENT OF INDIA

MINISTRY OF WOMEN AND CHILD DEVELOPMENT

LOK SABHA

STARRED    QUESTION NO: 121

ANSWERED ON:27.11.2009

DISTRIBUTION OF PACKAGED FOOD

UDAY SINGH ALIAS PAPPU SINGH

(a) whether the Government has permitted United Nations Children  Education Fund (UNICEF) to
distribute packaged imported food  for severely malnourished children in several States;

(b)  if so , the details thereof;

(c)  whether guidelines have been issued regarding distribution of   packaged food to
malnourished children;

(d)if so, whether the guidelines have been followed in respect of the food being distributed to
malnourished children by UNICEF;

(e)  if not, the details thereof and the reasons therefor; and

(f)  the corrective steps taken by the Government to ensure   compliance of guidelines by
UNICEF?

Will the Minister of WOMEN AND CHILD DEVELOPMENTbe pleased to state:-

ANSWER



 MINISTER OF STATE OF THE MINISTRY OF WOMEN AND CHILD DEVELOPMENT
(SHRIMATI KRISHNA TIRATH)

 (a), (b), (c), (d), (e) & (f): A Statement is laid on the Table of the House.

  STATEMENT REFERRED TO IN REPLY TO PART (a), (b), (c), (d)  &(f) OF LOK SABHA
STARRED QUESTION NO. 121 BY SHRI  UDAY SINGH REGARDING DISTRIBUTION OF
PACKAGED  FOOD

 (a)to (f)UNICEF had procured and supplied Ready to Use Therapeutic  Food (RUTF) called
`Plumpy Nut` in the States of Madhya Pradesh (Khalwa  Block) and Bihar (Kosi flood affected
areas) between September, 2008-May,  2009, without any request or approval of Government of
India and in  contravention of Government guidelines. As soon as the procurement and
distribution of RUTF by UNICEF came to the notice of Government,  UNICEF was confronted for
an explanation.

 Since, their explanation was not found satisfactory and since the  decision for procurement and
distribution of supplies was taken by UNICEF  in an unauthorized manner, UNICEF was conveyed
that the mandate on  declaration of emergency in any part of the country rests with the
Government of India and not with the UNICEF. It was, therefore, not correct  for UNICEF to have
introduced this new component in contravention of  Government of India Policy on its own.
Further, as use of RUTF/Sprinklers  are not accepted policy of the Government of India, any legal
implications  arising from this procurement shall rest with the UNICEF and not with the
Government of India. Alongwith, UNICEF was directed to take following  actions:

 (i)Ship out the supplies out of the country by 15th June, 2009 and  restore the funds of equivalent
value of the RUTF supplies to  GOI-UNICEF India Country Programme for Child Development
and Nutrition 2008-12.

 (ii)Put all the activities relating to Child Development and Nutrition  (CDN) on hold (unless
otherwise specifically requested by the  Ministry) till all the issues relating to supplies procured
under the  CDN Work Plan 2008 are clarified and Annual Work Plan for  2009 is approved.

 In compliance of these directions, the UNICEF has reported that the  stocks of RUTF have been
sent outside the country and an amount of US  $880,000 has been restored to GOI-UNICEF
Country Programme for Child  Development and Nutrition. UNICEF has further assured that
Annual State  Work Plans are accordance with their Annual Work Plan for the country.  Further, in
order that it does not recur, the following decisions of the  Government of India have been
conveyed to the UNICEF.

 (a). UNICEF should not act on any request received directly by it from  State Governments. Any
request for supplies or activities would be referred  to the concerned Ministry of GOI for a decision
under intimation to the  nodal Ministry i.e. Ministry of Women and Child Development. States/UT
Government have also been apprised of this decision of the Government of  India.

 (b). UNICEF should, in future, respond to request for Vitamin A  solution by State Governments
only after specific clearance by Ministry of  Women and Child Development and Ministry of Health
and Family Welfare.

 (c). UNICEF should ensure that State/UT specific Annual Work Plans  are in accordance with the



UNICEF Annual Work Plan approved by the  Government of India.

 (d). Disbursal of medicines and other health and family welfare related  supplies are to be made
under the supervision of the State Health and Family  Welfare Authorities with the
knowledge/concurrence of Ministry of Health  and Family Welfare, Government of India.

 UNICEF has confirmed discontinuation of use of RUTF and also that  there would be no further
imports of the RUTF by UNICEF unless and until  there is an official request from the UNION
Government. They have also  assured their full compliance in this regard.
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Abstract: The development of ready-to-use therapeutic food (RUTF) for the treatment of
uncomplicated cases of severe acute malnutrition in young children from 6 months to 5 years
old has greatly improved survival through the ability to treat large numbers of malnourished children
in the community setting rather than at health facilities during emergencies. This success has led
to a surge in demand for RUTF in low income countries that are frequently food insecure due to
environmental factors such as cyclical drought. Worldwide production capacity for the supply of
RUTF has increased dramatically through the expansion and development of new manufacturing
facilities in both low and high income countries, and new business ventures dedicated to ready-to-use
foods have emerged not only for emergencies, but increasingly, for supplementing caloric intake
of pregnant women and young children not experiencing acute undernutrition. Due to the lack of
evidence on the long term health impact these products may have, in the midst of global nutrition
transitions toward obesity and metabolic dysfunction, the increased use of manufactured, commercial
products for treatment and prevention of undernutrition is of great concern. Using a framework built
on the life course health development perspective, the current research presents several drawbacks
and limitations of RUTF for nutrition of mothers and young children, especially in non-emergency
situations. Recommendations follow for potential strategies to limit the use of these products to
the treatment of acute undernutrition only, study the longer term health impacts of RUTF, prevent
conflict of interests arising for social enterprises, and where possible, ensure that whole foods are
supported for life-long health and nutrition, as well as environmental sustainability.

Keywords: ready to use therapeutic food (RUTF); undernutrition; maternal; child; malnutrition

1. Introduction

Undernutrition in children worldwide is considered the direct or indirect cause of mortality in
approximately 45% of all deaths among children younger than five [1], and has lifelong consequences
for physical and cognitive wellbeing. In 2014, it was estimated that 50 million children under five
globally were wasted (acutely malnourished), and 16 million of those were severely wasted, while
23.8% of children under five were stunted, representing a more chronic form of undernutrition [2].

Severe acute malnutrition (SAM), defined as <−3 z-scores of the median weight-for-length of the
World Health Organization (WHO) growth standard, visible severe wasting, the presence of nutritional
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oedema, or mid-upper arm circumference of less than 115 millimeters (in children 6–59 months), can
be treated through varying approaches [3–7]. Children suffering SAM with medical complications or
those with no appetite need inpatient care with milk-based diets (e.g., “F-75” with 75 kcal/100 mL),
which can be fed via nasogastric tube if needed [3], whereas uncomplicated cases, and children who
have already been stabilized, can be rehabilitated at home or in the community with appropriate local
or manufactured foods with a higher caloric value (100 kcal/100 mL) [8].

Ready-to-use therapeutic foods (RUTF) have become a common method of treating SAM and
are easier to use and distribute during nutritional emergencies. Furthermore, RUTFs do not require
water for preparation, and are shelf stable for up to 2 years, which are advantages over the former
inpatient treatment, and are generally palatable to children with an appetite, as the usual form of RUTF
is a sweet, peanut-based, nutrient-enriched paste [9]. These have proven effective at treating SAM
and moderate acute malnutrition (MAM) in many settings [10–15], however, there is evidence that
RUFT may not be effective when scaled up in primary health care settings [16]. The present review,
referring primarily to non-emergency situations, considered the following: (1) important drawbacks
and limitations to RUTFs; (2) increased demand for and use of these products; (3) investigation of the
sustainability of RUTFs, both for long-term human health during global nutrition transitions, and
environmental sustainability; and (4) strategies which may prevent or mitigate any future health issues
arising from the use of RUTF in mothers and children.

1.1. History of Ready to Use Therapeutic Foods for Children

RUTFs have allowed for the treatment of uncomplicated cases of SAM with appetite in the
home/community, with care provided by mothers and supervision by community health workers,
commonly through the community-based management of acute malnutrition (CMAM) program which
was officially endorsed by the World Health Organization and other international agencies in 2007 [8].
This approach has allowed for greater numbers of affected children to receive adequate treatment and
reach full recovery [17]. Alongside this, the rapid success of the CMAM program has led to the use of
RUTFs as the often preferred means of SAM treatment in preference to potentially more cost-effective
and sustainable alternatives, as well as the development of similar products for use beyond the original
intentions of RUTFs for the home-based treatment of SAM in emergencies. United Nations Children’s
Fund (UNICEF) is the largest global procurer of RUTF and provides technical support and guidance to
organizations on its use, but has also had to defend use of RUTF in a position paper [18] which noted
that RUTFs should be seen as medical treatment for SAM and should not be viewed as a ‘panacea’
for treatment and prevention of all cases of malnutrition; they also noted care is needed to ensure
that RUTFs do not become a replacement for nutritional best practices and consumption of normal
household foods.

In treatment of SAM, once children have been stabilized and begin to have an appetite, they enter
the rehabilitation or ‘catch up’ phase and can begin to have F-100 (100 kcal/100 mL) which requires
clean water to reconstitute the formula [3,4]. Lack of clean water and refrigeration in communities and
the need to measure and mix the product (increasing possibility of error), were the primary factors
limiting the possibility of safe home-care for the majority of children suffering SAM. The advent
of RUTFs overcame these practical problems. RUTFs were developed by various nutritionists and
eventually, through the Institut de Recherche pour le Developpement (IRD), which blended the formula
with peanut butter, produced a long-lasting, high-energy and high-protein therapeutic food providing
543 kcal/100 g (more than five times the energy density of F-100) and equivalent to F-100 in terms of
nutrients/100 kcal [9,19]. The resulting product does not require additional resources by the end-user
and is logistically attractive in emergency situations where large numbers have to be fed, local food is
unavailable, or health care resources are strained. The first commercially produced RUTF was patented
by the French producer, Nutriset, with IRD, and came to be known as Plumpy’Nut [20].

Nutriset’s patent of the process and method of production of its RUTF initially limited the
possibility of local production in low-income settings where it was needed most. However, in 2005,
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Nutriset founded PlumpyField, a network of Plumpy’Nut manufacturers licensed to produce
Plumpy’Nut through a franchise model [21]. Subsequently, many PlumpyField factories have been
built in countries where the product is needed, and produce the RUTF from more locally sourced
foods [21]. This expansion has led to a 7-fold increase in production capacity from 2007 to 2014,
with Nutriset’s network now able to produce over 100,000 metric tons (MT) of product per year [22].
However, production capacity seems to be far outpacing actual production, perhaps with the aim to
capture as much of the future market as possible and to improve ability to respond to emergencies; in
2014 53,000 MT of Nutriset products were produced [22].

Further, in 2010, the Nutriset patent was made available online (with an attendant usage
agreement) for the benefit of developing countries, allowing independent producers to make
peanut-based RUTF in selected countries [20]. It should be noted that this occurred only after a spate of
adverse publicity including articles in the New York Times questioning ethics [23], as well as threats of
litigation from other organizations hoping to produce the paste; though these threats ultimately failed
to overturn the patent, Nutriset made its patent available for use in selected developing countries for
the production of generic versions of RUTF. Through PlumpyField and the opening of the patent for
use by developing countries, many companies are now producing RUTF, either as Plumpy’Nut (in the
case of the PlumpyField network) or under another name, both in low-income country settings and in
high-income settings.

Production of RUTF in the countries that need and use the product has many potential benefits.
Locally-manufactured RUTFs using locally-sourced ingredients should perform as well as imported
RUTFs (e.g., Plumpy’Nut) as long as these meet the WHO specifications for composition and adhere
to careful quality control measures to avoid contamination of unprocessed peanuts with aflatoxin [24].
Alternative base ingredients that are grown in the country ensure the child does not become accustomed
to foods that are normally unavailable. Local production would greatly improve sustainability,
minimize transport of the end product and associated costs along with potential transport-related
delays, reduce tariffs, and employ citizens in the countries where it is needed. Additionally, local
production could theoretically boost the economy within these countries as long as the profits were
reinvested locally and ultimately accrued to benefit residents.

Despite the shift towards increasing production in end-use countries, the large majority of
Plumpy’Nut is still produced by Nutriset in France, with the next largest producer being Edesia
(a Nutriset licensee) in the US—almost two-thirds of Plumpy’Nut produced in 2014 was manufactured
by Nutriset (in France) with about one-quarter coming from the non-Edesia members of the PlumpyField
network [22]. UNICEF has stated that 22% of their 2013 procurement came from Africa [25].

Since the initial development of Nutriset’s Plumpy’Nut, RUTF has become the preferred method of
addressing nutritional emergencies through both the United Nations and non-governmental channels,
and attendant resources have been channeled into the purchase and use of RUTF on an enormous
scale. UNICEF’s demand for RUTF has increased from less than 9000 MT in 2009 to over 30,000 MT
in 2014, with the large majority going to African countries such as Ethiopia, Kenya, and Somalia,
where environmental conditions including cyclical drought cause re-occuring food shortages [26].
One thousand metric tons of RUTF treats approximately 76,500 children for about 3.6 million USD
(based on an average price of $50 per 150-sachet carton at approximately 13.8 kg per carton) [27–29].
A UNICEF 2013 evaluation of CMAM found the purchase of RUTF accounted for 50% of CMAM
operating costs in one Ethiopia case study [30].

The proliferation of RUTF for the treatment of SAM has led to an increase in producers and a
parallel expansion of the product range for use in treating MAM, stunting and for meeting general
nutritional needs as a form of prevention, rather than its initially intended purpose of treatment of
severe acute undernutrition. It is likely that in many cases, this use of RUTF and these new products
has by default resulted in replacement of some of the family foods children would normally be eating.
It may also impact negatively on continued breastfeeding of children older than 6 months (children
<6 months old are not given RUTF). It is costly and a heavy logistical burden for local health systems
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to import RUTF. Often, producers of RUTF products do not use locally sourced ingredients, nor does
the majority of production occur in the end-use countries [22]. In short, currently RUTF is neither
logistically sustainable nor financially feasible for the end users. The following sections provide
evidence of these problems.

1.2. Expansion of Ready-To-Use Foods

In view of the wide success of RUTF, and specifically Plumpy’Nut, additional ready-to-use
products have been developed and a new industry has evolved, producing ready-to-use foods for uses
beyond therapeutic feeding for acute malnutrition. For example, in addition to the standard-bearer
RUTF Plumpy’Nut, Nutriset, who explicitly uses the slogan “from treatment to prevention” [29],
has introduced several new product categories based on the initial formula including: Plumpy’Sup
(supplementary food for stunted children), Plumpy’Mum (supplementary food for pregnant and
lactating women), Plumpy’Doz (micronutrient enriched supplementary food), Enuv’Mum and
Enuv’Nutributter (micronutrient enriched foods for children and mothers with nutritionally adequate
but low micronutrient value diets), in addition to other products. These new products are already
being produced in very large quantities, with 22,000 of the 53,000 MT of Nutriset product produced in
2014 being products other than the original RUTF Plumpy’Nut [22].

Despite the disclaimers from Nutriset that these products should not replace nutritional best
practices, the development, marketing, and use of such products as intended by the manufacturer
could result in the replacement of nutritionally adequate family foods. Their use may also undermine
the importance of providing nutrition counseling for improved infant and young child feeding and
sustainable solutions for improving food availability and dietary diversity through, for example,
improved agriculture. Self-confidence in child feeding behaviors for mothers and children may also
be undermined.

1.3. Development of an Industry

The potential for further expansion of this product category, and its market worth, has not
escaped the attention of the private sector and a large conflict of interest problem has developed.
Privately financed factories producing RUTF can hardly keep up with the expanding demand for the
products. Recently, Abbott Nutritionals, maker of infant formulas and breastmilk substitutes, built a
production facility as a donation for the non-governmental organization Partners in Health to produce
Nourimanba RUTF in Haiti [31]. Additionally, private entities putatively dedicated to improving
nutrition worldwide (but having no vested interest in public health) have sprung up to produce RUTF
and other ready-to-use products through business licenses with Nutriset PlumpyField or through
other entrepreneurial ventures.

One such factory, owned and run by a self-described social enterprise called Edesia Nutrition, was
started by a person who was inspired by an episode of 60 min wherein journalist Anderson Cooper
proclaimed Plumpy’Nut to be a “miracle food” [32]. With no background or training in nutrition or
public health, President of the Board of Trustees and Executive Director Navyn Salem (financed by her
venture capitalist spouse, Vice President, Paul Salem), became a Nutriset licensee in 2009 and built a
large factory in Rhode Island, United States to produce RUTF [23,33]; and the factory has just finished
an expansion to double its production capacity in 2016.

By all accounts the company has thrived on its commercial production and sales of ready-to-use
products, shipping 9000 MT per year, and advertises an ever expanding portfolio of products, including
most of the Nutriset line along with their own proprietary product, Peanut POW, described as ‘a
Lipid-based Nutrient Supplement Medium Quantity (LNS-MQ—50 g) for schoolchildren three years
of age and older to complement foods available during school hours and to address nutrient gaps’ [34],
which is marketed to afterschool programs and supplementary feeding programs in the United
States. The Peanut POW packaging, in contrast to traditional Nutriset products, closely resembles
that of a candy bar with a colorful blue, foil wrapper and animated peanut superhero. From the
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financial materials required by law to be provided publicly, it is stated that the product produced
in largest quantities by Edesia is Plumpy’Sup, for supplementation and treatment of MAM, rather
than Plumpy’Nut [35]. Edesia ostensibly operates as a non-profit, but website materials explicitly
describe ‘securing new business opportunities related to commercial avenues in both domestic and
international markets’, ‘executing annual sales plan to support revenue and profit objectives’, as well
as ‘market research on target countries and regions’ and ‘establishing and growing company brand
awareness to penetrate international markets with new or current products’ [36]. Notably, there are no
such statements about improving the nutrition situation or public nutrition beyond the sales of RUTF.
One portion of the website describes this: ‘We often tell visitors to our factory that one $55 box equals
the life of one child’ [37]. Annual reports, blogs, and website and marketing materials of Edesia and
other companies producing RUTF inevitably feature emotionally-targeted photos of undernourished
(usually black) children from poor countries, photogenically clutching packages of RUTF, while others
provide testimonials of mothers lauding the benefits of the product, and before and after photosets.

Similarly, MANA nutrition based in North Carolina with a factory that produces RUTF in Georgia
is at work refining their own proprietary supplementary feeding product to prevent MAM [38].
Another company, Valid Nutrition, based in Ireland and operated as a not-for-profit (but which counts
former Unilever executives on its board of directors) produces their own brand of RUTF at a factory in
Malawi using large percentages of locally sourced ingredients. Valid has also already expanded its
product lines beyond treatment of SAM to ready-to-use supplementary and complementary foods for
treating MAM and preventing chronic malnutrition [39]. The 2015 annual report notes, ‘This is the first
step in a progressive programme we have designed to start the process of unlocking this potentially
massive market’ [40]. It recently expanded operations to India in partnership with India’s largest
private food brand and dairy, Amul [40,41], which sells vast quantities of milk powder and sugar
sweetened beverages, to manufacture RUTF there. The head of Valid recently stated, ‘We need evidence
to demonstrate that a public/private collaboration selling complementary foods through retail channels
can improve health whilst generating a financial return for investors’ [42]. The Valid Nutrition business
model aims for the factories to be self-funding through more traditional business means of sales and
marketing, rather than relying on government funding and charitable donations; the latest annual
report states: ‘VALID Nutrition aims to be a self-sustaining social enterprise funded through the sales
and marketing of effective low cost nutritional products’ [40]. Additionally, Valid Nutrition’s sister
company, Valid International, which shares the same founder and executive director/chairman, acts
as a consulting group, providing technical support on implementation, monitoring and evaluation
of health and nutrition programs, including CMAM and chronic malnutrition listed as specific focus
areas [43] (a quote from Valid International’s website indicates their role in providing technical
support: “Valid International specialises in the provision of expert technical support and the research,
development and implementation of techniques to improve the quality, impact and accountability of
any endeavour that aims to improve global health and nutrition. Our mission is to improve global
health and nutrition with evidence-based, equitable, high impact solutions”).

Where it happens, the practice of the physician (or his wife) owning the pharmacy next to the
clinic, where prescriptions are filled, is regarded as highly undesirable due to the clear conflict of
interest. NGOs whose mission is to provide technical assessments in emergencies should clearly have
no role in then providing the supplies they may recommend, thus in the type of assistance favored.

These cases illustrate how expansion of producers of RUTF have led to a parallel expansion in the
development of ready-to-use foods for consumption outside of the treatment of SAM in the form of
ready-to-use supplementary and complementary foods for both treatment and prevention of moderate
and chronic malnutrition in both children and women. It seems clear based on the language used by
these companies themselves that the development of these products is more essential for their growth
and prosperity than for the best interest of the targeted end user.

Other companies have sprung up capitalizing on the expanding demand for RUTF and specifically
Plumpy’Nut, which is often referred to, without irony, as a “miracle food.” One private company called
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This Bar Saves Lives uses a buy-one-give-one model to provide one packet of Plumpy’Nut for each
snack bar purchased and its website promotional video describes Plumpy’Nut this way: ‘look, this is a
huge problem [malnutrition], but what’s crazy is there is a really simple solution’ [44,45]. This Bar Saves
Lives advertises that they focus on both treatment, through the giving of PlumpyNut, and prevention,
through the giving of Nutributter [46]. Similarly, Calorie Cloud, a partner of US-based RUTF producer
MANA as well as UNICEF, publicizes the ability to help people in the US (notably corporate employees)
‘recycle’ their calories by counting activity and weight loss and donating equivalent RUTF packets
through MANA [47]. In another example of private-public interest in RUTF, Toddler Food Partners, a
US-based company which provides ‘knowledge, equipment and hands-on training to make Ready to
Use Therapeutic Food (RUTF)’ has recently partnered in India with Hexagon Nutrition Private Limited
(HNPL), a pharmaceutical corporation, General Mills India office, the State Nutrition Mission and Tata
Chemicals among other Indian organizations, to study, scale up and produce a local ready-to-use food
and has plans for the development of future products [48].

Similar to Edesia, these companies often employ arguably unethical marketing techniques that
have been described as ‘social pornography’ in the past, using images of nearly naked African children
in a most vulnerable state of extreme hunger and suffering, while showing little respect for the dignity
of the person involved given the extremely personal nature of such a state [49,50]. The ‘Our Cause’
page of This Bar Saves Lives gives a perfect example of this, displaying a before and after illustration
of an African boy who, in the ‘before’ image appears emaciated with ribs protruding, while looking
at the camera with wide eyes and a frightened look; only in the ‘after’ picture does the boy wear a
shirt [46]. The European NGO confederation for relief and development, CONCORD, has adopted a
formal Code of Conduct on Images and Messages in which it describes that images should be used that
respect human dignity, truthfully depict the broader context of the situation, and avoid stereotyping or
sensationalizing, among other principles [51]. The Irish association of non-governmental development
organizations, Dochas, published a visual guide to the Code [52], wherein several sections describe the
types of imagery used by the companies described here (e.g., the image from This Bar Saves Lives) as
examples of what not to do. The non-EU based companies identified in this paper may not be subject
to this code, but the existence thereof within the international development community suggests an
understanding of the unethical nature of such marketing practices.

This explosion of activity centered around production, marketing and sales of ready-to-use foods
and corporate partnerships, amounts to the exploitation of undernutrition for revenue generation, and
even in the instance of a not-for-profit organization, poses major ethical challenges to appropriate,
objective use and promotion of RUTF for its intended purpose.

As Jeffrey Sachs wrote in response to news coverage distorting the use of RUTF, ‘of the billion
or so people in our world suffering from undernourishment, Plumpy’Nut is appropriate only for a
small fraction. Most of the chronically under-nourished need not a solution to acute under-nutrition
through food aid but regular access to a long-term, balanced healthy diet’ [53]. Sachs, who warned
that the general public should be helped to understand the differences between acute and chronic
hunger, and the need for different approaches to address each, went on to describe the ‘real solutions
of improved local agriculture, improved household dietary practices, and expanded access of the poor
to basic healthcare’ as those needed to address global malnutrition.

UNICEF mentions, in its position paper on the use of RUTF, its firm intention to adhere to the
established international norms and guidelines for infant and young child feeding [18]. These include:
exclusive breastfeeding for the first six months of life, followed by continued breastfeeding and the
use of appropriate complementary foods for children 6–24 months; micronutrient supplementation for
vulnerable groups; and advocating best practices for child nutrition, health and hygiene. It is in the
context of this important statement and ethical obligation that we argue the use of RUTF and related
ready-to-use-foods in situations other than therapeutic treatment of child undernutrition does not
constitute use of appropriate complementary foods nor best practices for child nutrition and health.
The next sections outline the problems associated with RUTF.
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2. Limitations of RUTF and Potential Impact on Life Course Health and Nutrition

RUTF are currently recommended only in children with Severe Acute Malnutrition and only for
those with no medical complications and who have an appetite [8]. For other children, RUTF are not
formally recommended, and even for children with SAM, the long term effects of RUTF are unclear.

2.1. Epigenetic and Metabolic Effects

RUTF and other ready-to-use foods may appear effective in the sort term, but cause disruption
through programming of metabolic and physiological function throughout the lifespan. Epigenetics
refers to mechanisms that lead to long-term changes in gene expression controlled by DNA
modifications or alterations without changes in DNA sequence. The primary DNA sequence is
generally fixed at conception, but epigenetic changes are dynamic and modifiable, probably throughout
the life course.

Evidence suggests that both maternal overnutrition and undernutrition may promote obesity in
offspring [54–56]. Evidence of impaired insulin secretion was seen at 4 years of age among small for
gestational age babies who exhibited catch-up growth in childhood [57]. Children may go through
repeated cycles of treatment with RUTF as they may meet criteria for treatment of undernutrition more
than once [58]—relapse has been shown to be similar with treatment of RUTF versus a standard diet of
flour porridge [59]. Increased consumption of RUTF and similar foods as part of a young child’s diet,
whether through treatment for SAM, the expansion of ready-to-use foods as supplementary food for
prevention of undernutrition, or modification of taste preference towards sweet foods and increased
availability of high fat and sugary snacks, may result in permanent alteration of the epigenome and
associated metabolic functions. This is in addition to challenges potentially introduced through in-utero
programming in a group who are already at risk for obesogenic changes that may come along with
the nutrition transition in adolescence and adulthood. Work done by Lussana et al. described famine
exposure as being associated with a preference for fatty foods and a tendency to be less physically
active when studied in men and women at 58 years of age [60]. Rapid weight gain in the early years of
life has been associated with increased risk of obesity, excess adiposity, and metabolic syndrome in
adulthood among children in high resource settings. However, few studies have been conducted in
low resource settings, and those that have been conducted (such as that by Santos et al. 2015) do not
examine the use of RUTF. [61–65].

The same countries that are receiving the most RUTF are those experiencing rapid changes in
the nutrition landscape and increasing levels of obesity and chronic disease. The programs chosen to
combat malnutrition must account for potential negative long-term effects across the lifespan that are
relevant in the context of the nutrition transition and the double burden of over and undernutrition.
Growth restriction in utero, rapid weight gain and undernutrition in childhood have shown some
association with increased risk of obesity, diabetes, metabolic syndrome and associated chronic
diseases in adulthood. Is it responsible to be introducing high-fat, high-sugar ‘nutrition’ supplements
to these populations?

WHO recommends detailed steps on how caretakers should administer an appetite test and
specific quantities (based on child weight) that should be consumed within 30 min to pass a test and
be admitted into the OTP [66]. In some situations, WHO recommends against an appetite test: if a
child has any general danger signs, pneumonia, persistent diarrhea, dysentery, measles, or malaria, or
if RUTF is not available for an appetite test. In these cases children should be referred for inpatient
therapy [66]. Besides the child weight-based amounts provided by WHO which varies from 1/8 of a
packet of RUTF to 3

4 of the packet, other training materials have provided different reference amounts
of RUTF to be consumed for a child to pass the appetite test. One UNICEF guideline on CMAM
described “return of appetite” as the ability to consume 75% of RUTF, though the requirement to enter
the OTP was only that the child eat at least two small spoonfuls [67]. Training materials produced by
FANTA mentioned that ‘the child should eat at least one-third of the packet or three teaspoons from a
pot of RUTF to pass the test’ [68].
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Determination of whether or not the child has passed the appetite test, or has a return of appetite,
might be difficult to assess in practice. Assessing whether or not each child has passed the appetite test
could be difficult in hectic scenes at outpatient feeding centers, especially given the ambiguity of this
determination. The need for an appetite test is essential to ensure medically complicated cases that
need special care are not missed and dangerously provided with RUTF instead of transfer to a health
facility. Mothers and caregivers who administer the appetite test may not realize the comorbidities of
their child and these may not be treated appropriately once the child enters the OTP.

2.2. Potential to Influence Young Children’s Taste Preferences

Another, more long-term drawback to the use of RUTFs is the potential to shape young children’s
taste preferences. Historically, it has been demonstrated that young children from an early age prefer
sweet tastes, and this is thought to be related to the consumption of breastmilk [69,70]. Exposure
of young children to a single food, e.g., RUTF, which is sweet and has a fatty consistency, could be
detrimental to future preferences and eating habits [71]. Exposure to foods and food choice behaviors
prior to the age of 4 influence the acquisition of ‘food repertoire’, ultimately impacting dietary patterns
over the lifespan [72]. Similarly, children may develop a resistance to healthy foods in the form
of a ‘food neophobia’ when not exposed to a reasonable variety of foods with different flavors in
childhood [73]. Inclinations for specific flavors are likely to develop early, through milk-related taste
exposures. When mothers breastfeed, children are more likely to acquire a taste for a variety of
foods, as breast milk composition will change slightly. At the point of introduction of solid foods,
however, food preferences consolidate more quickly and develop based on repeated exposures to
foods. The persistence of these early influences has not been fully elucidated [74], but it is exposures to
a single food or product that could certainly alter the liking for new food in children [75]. As children
have increased exposure to an unfamiliar food, they naturally increase the liking of that specific food,
and along with that liking, their willingness to consume it [76–78]. The long term consequences of
repeated exposure of young children with malleable taste preferences to a sweet, fatty food product
that arrives in a foil package are likely to be negative and at minimum to induce resistance to family
foods or other locally available foods that do not possess similar flavor characteristics.

Another long-term concern about the excessive use of RUTFs is their potential to alter
consumption patterns. While bland foods are unlikely to be consumed in larger than necessary
quantities for nutrition, palatable foods are often consumed in excess of energy requirements [79–83].
Neural pathways that enhance mood and activate reward systems are associated with pleasant and
appealing foods [84]. ‘The striatum, insula, anterior cingulate cortex and midbrain regions including
the ventral tegmental area and substantia nigra are active in representing reward in response to
food’ [85]. The dopamine pathway is implicated in the reward response to consumption of delicious
foods [86]. In addition, the orbito-frontal cortex encodes specific types of reward stimuli including
various aspects of food: odor; visual input; temperature, viscosity, astringency and fat texture; and
taste [87–91]. These aspects of food habituation do not bode well for the potential for lifetime
consumption of sugary foods, packaged snack foods, and other unhealthful foods in the midst of the
increasing problem of obesity in low-income settings.

2.3. Impact on the Gut Microbiome

The human gut hosts a vast array of microbes collectively known as the microbiome [92,93].
The cross-sectional relationships of the gut microbiota with obesity [94–98], type 2 diabetes [97,99–105]
and dyslipidemia [99,106] have already been documented. Evidence of an etiologic role of the
microbiota on metabolic risk has primarily been derived from animal experiments [107–109] and
one small but promising clinical trial [110]. There is also evidence that the gut microbiome influences
host eating behavior and is easily impacted by dietary changes: ‘Microbes in the gastrointestinal
tract are under selective pressure to manipulate host eating behavior to increase their fitness,
sometimes at the expense of host fitness. Microbes may do this through two potential strategies:
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(i) generating cravings for foods that they specialize on or foods that suppress their competitors . . .
microbiota are easily manipulatable by dietary changes’ [111]. Research has also shown that the gut
mocriobiome can contribute to low levels of inflammation, fatty acid tissue composition and energy
production [112–114].

Additionally, undernutrition research in Malawian twins has implicated the gut microbiome
as a causal factor of kwashiorkor [115], and there is evidence of disbiosis in the gut microbiome of
kwashiorkor children. When researchers transferred the gut microbiota of kwashiorkor children into
mice, evidence presented that the kwashiorkor gut microbiota quickly adapted to treatment with
RUTF, but not full recovery, such that when the mice with kwashiorkor microbiome transitioned to
the normal diet, they lost weight, implying more treatment is needed to fully recover from episodes
of SAM with kwashiorkor than treatment with RUTF alone. The research was further interpreted
to imply ‘therapeutic food alone is insufficient to induce a sustained shift in the gut ecosystem state
. . . that would cause an undernourished individual to achieve a more healthy nutritional state . . . .
Correction of this self-propagating condition will require multiple, concurrent measures to remold the
environmental landscape of the host gut, thereby inducing a shift toward a gut microbiome with more
efficient nutrient utilization (energy harvest) and fewer intrinsic proinflammatory properties’ [116].
The potential long-term impact of consumption of RUTF on the gut microbiome by children with SAM
is not yet fully understood. The mass treatment of SAM children with a product that may be impacting
their ability to sustain full recovery could prove irresponsible.

2.4. Replacement for Long-Term Nutrition and Health Support, Counseling and Services

Increased use of ready-to-use and “specially formulated foods” will result in changing nutrition
behaviors and nutritional support provided to families in a negative direction, that is, away from
whole foods, local foods and integration of enriched child food with normal family foods. It is also
likely that providing specially formulated foods or ready-to-use foods, will mean that the distribution
of these products will be made in lieu of traditional nutrition counseling and support services. Giving a
product (a magic bullet) rather than enabling, supportive counseling on nutrition, linked/coordinated
with services available locally, is not responsible public health practice.

Rather than promoting and providing industrially packaged (even if locally produced)
foil-wrapped foods, nutrition organizations should be putting resources into sustainable and long-term
strategies for improving healthy foods locally, providing nutrition counseling, and improving nutrition
counseling programming that is not working well [117].

2.5. Replacing the Alternatives of Rehabilitation with Home Prepared Proridges or Enhanced Family Foods

An early documentation of therapeutic feeding by Mason et al. in 1974, described children
transitioning from the milk-based diet of the stabilization phase to enriched family foods for
rehabilitation, consisting of a ‘super-wot’ in the Ethiopian context—oil and protein enhanced wot
(sauce) with injera (bread) to very good effect [118]. In 1994 Khanum tested the ability of children
with protein energy malnutrition to recover at home after a short period in a rehabilitation center
in Dhaka and found outcomes similar to inpatients and those who attended day care centers [119].
The group who rehabilitated at home did so with regular family foods, and this method was found
to be the most cost effective option. Greco et al. found improved success in recovery of severely
malnourished children by using an enhanced, locally available and acceptable porridge in addition to
F100 in Uganda in 2002, compared to treatment with F100 milk alone, and found this option much
cheaper than the burgeoning RUTF spreads [120]. Researchers in India found treatment of children
with SAM with a diet of local, energy dense foods was suitable for rehabilitation in a retrospective
study analyzing inpatient cases from 2001 to 2005 [121]. A 2013 Cochrane review compared treatment
of SAM at home with RUTF to the standard treatment. The standard treatment included inpatient
stabilization (typically with F100) followed by home treatment with specially formulated porridges
(maize/soy flour) that could be prepared at home and were acceptable for the entire family, the flour
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was either fortified with the necessary vitamin/mineral needs or a supplement was given additionally.
The reviewers found little evidence of conclusive differences in outcomes (including recovery, relapse,
mortality and weight gain), concluding that either treatment method could be used to treat children
with SAM in the community, depending on the context [59].

In a WHO 2006 technical paper evaluating the efficacy and effectiveness of community-based
treatment of malnutrition, researchers concluded, ‘if carers can make energy- and protein-dense food
mixtures at home, then domiciliary care is probably the best delivery system for community-based
care. If carers cannot make such foods, then provision of ready-to-use therapeutic foods may be an
alternative...’ [122]. The paper called for additional research on the use of enhanced family foods and
cost comparisons to treatment with RUTF, but in the 10 years since this publication little research has
followed in the area of family foods for treatment, in the midst of the expansion of RUTF and other
ready-to-use foods. According to a recent Cochrane Review of interventions for treatment of MAM:
‘There are no studies evaluating interventions to improve the quality of the home diet, an approach
that should be evaluated in settings where food is available, and nutritional education and habits are
the main determinants of malnutrition’ [12]. The lack of research evaluating the effect of enhanced
family foods for treatment should not be misunderstood as evidence for poor impact; rather, few
have dared try this option in the wake of the ‘miracle food’ discovery and expansion of RUTF use.
Furthermore, home-made enriched family foods are likely to have a positive influence on child feeding
knowledge; serve as a good motivator for improved infant and young child feeding (IYCF) practice
when a child is transformed with family food, and will build maternal self-confidence [122].

The 2007 Joint Statement on CMAM from the WHO, United Nations Standing Council on
Nutrition, World Food Program and UNICEF stated that the community-based approach involved
the provision of RUTFs or ‘other nutrient-dense foods at home’ for children suffering SAM without
medical complications [8]. It seems that the latter option has been in many cases overlooked and rarely
tried in favor of the ease and increased availability of the former. The use of homemade enriched
family foods should work well for the rehabilitation phase but may require increased effort upfront in
the realms of formative research, and delivery of effective counseling including necessary training.
This approach would deliver long-lasting results that could not be achieved with the provision of
RUTFs or any other ready-to-use food. Using local foods to increase nutrient intake among young
children who are vulnerable to undernutrion has been shown to be acceptable and feasible in recent
studies [123–125], and further research in this area for rehabilitation is warranted. Preparation of local
foods may not be feasible in acute emergency situations when local, family foods truly are scarce.
At such times, the benefits and ease of use of RUTFs may well be the best choice for treating children
with SAM, but when this is the case and there truly are a lack of regular family foods there must be
simultaneous actions taken to provide normal foods for the remaining population.

2.6. Cost and Unintended Use

There has been evidence of unintended use of RUTF by recipient families and staff at OTPs,
affecting supply levels and raising sustainability concerns. The main challenges regarding RUTF
misuse reported in UNICEF’s 2013 global evaluation of CMAM included sharing RUTF among
siblings (without SAM), using it to treat MAM and families selling their RUTF supply for income [30].
A qualitative study of RUTF perceptions in Southern Ethiopia revealed that caregivers viewed RUTF
as treatment for SAM but also as food for sharing with the family, and if necessary a product to be sold
for household income [126].

Though the price has been declining [28], likely due to increased production capacity and
demand [22,26], costs of RUTF remain exorbitant and unsustainable for routine health services in the
poorest countries in Africa and Asia. Additionally, policy restrictions on bilateral funding frequently
limit procurement to certain countries (e.g., made in the United States), further inhibiting the return or
investment of funds to local economies. Currently the cost for an 8-week treatment of Plumpy’Nut for
once child is around $50 [127]. The purchase price difference between imported versions (e.g., from
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Nutriset and Edesia) versus locally produced RUTF (e.g., Valid Nutrition, Malawi) is not large, with
the local production costing a small amount more on average; in 2016 an 8-week treatment of RUTF
for one child cost UNICEF $44.73 from Edesia in the US, $41.95 (€37.16) from Nutriset in France, and
$59.24 from Valid Nutrition in Malawi [28]. The cost for locally produced RUTF has previously been
cited as cheaper than the imported versions [122,128], and this likely varies considerably by location,
production size, and other factors.

2.7. Alternatives

Alternative formulations of RUTF (mainly, alternatives to the peanut-base and/or milk powder)
have been developed and tested in many different settings, both by private and public entities and
partnerships. The search for formulas that can be made from products available locally and that are
more cost-effective than the traditional peanut and milk powder based formulas is the driving force
behind this. Most of these alternatives appear to be very similar to the original, peanut-based RUTF in
packaging and use. Some contain rice, sesame, barley, lentils or soy, and many have removed milk
powder altogether as a protein source in order to reduce costs.

The milk powder found in the traditional formula makes up about 30% of the final product but
may account for more than half of the price, and even when made locally, the milk itself is often
imported [24,129]. Bahwere et al. tested the effectiveness of using milk-whey protein in place of the
milk powder in the traditional RUTF formula to treat Malawian children with SAM and found it to be
a cheaper and effective alternative [129] but availability of whey varies widely. Weber et al. developed
locally appropriate alternative formulas for the standard RUTF using a linear programming tool for
Ethiopia, Ghana, Pakistan and India [130,131]. The tool optimized the formulas by identifying best
ingredients to use based on nutrient needs, cost, and local availability. These alternatives were 60%
cheaper than the traditional RUTF and were generally acceptable by mothers and children. Valid
nutrition also developed a milk and peanut free version of the RUTF made from soya, maize, and
sorghum to reduce costs of local production, and Bahwere et al. tested the product for efficacy against
the peanut version in the Democratic Republic of Congo in 2011 [132]. Recovery was similar for
children 24–59 months using the two products, but children ages 6–24 months did not do as well on
the soy, maize, sorghum-RUTF compared to the peanut-RUTF [132]; the cheaper alternative may be
viable for older children but more research is needed to understand the effect in younger children.

An additional alternative to RUTF and ready-to-use foods is blended foods, usually a
combination of a starchy food (grains) and protein (beans/legumes), such as corn soy blend (CSB),
or enriched/fortified blended foods, which add micronutrients to the blend. A Cochrane review
conducted by Lazzerini et al. concluded that there was no difference in mortality, risk of default or
progression to SAM in moderately malnourished children treated with lipid-based nutrient supplement
(LNS)—products similar in form to RUTF—versus those treated with any blended foods, and although
children treated with LNS had higher recovery rates the LNS also induced vomiting at a higher
rate [12]. The authors also found that some enriched blended foods, such as a newly developed CSB++,
performed equally as well as LNS and may be cheaper. Further, they identified one trial that found
no significant benefit of the industrially produced CSB++ over locally made blended foods [133].
They highlighted the focus of studies testing industrially made products and found no studies that
examined the impact of improving the home diet [12].

Regardless of the formula, location of production, ingredient origins, or cost, commercially
processed foods are not ideally suited for tackling the nutritional problems of low-income populations
around the world. In 1973 Popkin et al. [134] warned against the ‘dangers of commerciogenic nutritious
foods’ and that the focus of using commercially processed nutritious foods for nutritional interventions
could result in the deterioration of nutritional status amongst the poor rather than the intended
improvement, as these products are likely replacing otherwise healthier, nutritionally adequate local
foods, and cost more than real food alternatives. The term commerciogenic was first coined by
Jelliffe [135] who sought to describe malnutrition in children ‘related to the unethical and inappropriate
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promotion of products by commercial infant food manufacturers . . . ’ There is now once again, the
potential to induce commerciogenic malnutrition with the advent of ready-to-use supplementary and
weaning foods.

Even withholding projections of negative impact, the cost of RUTFs and other ready-to-use foods
will remain an issue for the intended populations. The past experience of commercially processed
supplementary foods can shed light on the potential trajectory of ready-to-use foods for malnutrition.
For many years supplementary foods were commercially produced by nutrition researchers—like
INCAPARINA, Faffa, UNIMIX—and these were acceptable to the targeted low-income user while
the price was subsidized, but faded out once the subsidy disappeared, except maybe in middle class
urban areas. The low-income mothers in low-income settings preferred the cheaper alternative of
making meals themselves with foods they were used to preparing. These were the precursors of using
RUTFs and ready-to-use supplementary foods (with lower fat content, and more preparation methods).
The high costs of RUTFs and the expanding product line suggests they might face same fate once they
are marketed at cost.

3. Conclusions

More information is needed on the cost effectiveness of enhanced family foods as an alternative to
RUTFs. This is an urgent priority as: (1) this information is currently not available to nutrition policy
makers and stakeholders who are driving demand for RUTF; and (2) it will vary according to several
factors such as geographic location, season, and market conditions, among others.

Regardless of this, we argue that RUTFs, imported or locally manufactured, should only be
used for children with SAM who have an appetite and are without medical complications, until they
are discharged. After that they should transition to augmented local/family foods, and programs
should include counseling and demonstrations on these. This will create a far more cost-efficient
and sustainable solution, while empowering mothers with the skill and knowledge to care for her
children in the future. Subjecting a mother to feed her child a prescription of commercially produced,
medicalized food product, in the form of a single food type—sweetened, fatty peanut paste—for eight
weeks cannot be lauded as nutritional best practice except for in the most dire of circumstances.

Nutrition programming must include integrated nutrition counseling, referral, and services
where RUTFs are required (i.e., only in cases of SAM where family foods are impossible). International
agencies must assess costs and opportunity costs associated not only with the use of RUTFs generally
but also related to the displacement of resources from other long-term strategies for improving
nutrition, e.g., nutrition sensitive agriculture and social and behavioral change. Care is needed to
avoid RUTFs and new ready-to-use food products displacing appropriate complementary feeding and
potential problems with using them for pregnant and lactating women.

In conclusion, the authors recommend a formal policy or code of practice regarding the RUTF
industry and the use of such products. Several points should be considered. (1) Policy is needed to
address the significant conflict of interest NGOs, like Valid, have in consulting on emergencies and
promoting their own products. This is surely quite unethical; (2) As far as RUTF use is concerned,
it should state that children, unless they are severely malnourished, should not get RUTFs. They should
be better fed with their normal diet, while fostering improvements in IYCF (e.g., through community
based nutrition programs); (3) Advertising and promotion of RUTFs should be regulated and subject
to similar regulations as infant formula; (4) Finally, in emergencies, agencies should be obliged to avoid
giving RUTFs to children other than those with current SAM unless they are really the only available
foods; and if this must happen (i.e., there are no other foods available), this should trigger another
emergency response in providing normal foods—staples, beans, oil, etc.

Vigilance is now needed to ensure that RUTFs and newly developed similar ready-to-use food
products do not progress into the sphere of treating all nutrition problems resulting from food insecurity,
beyond the scope of childhood SAM when rehabilitation with family foods is infeasible. The costs
spent on research, development and procurement of additional RUTF and other ready-to-use foods,
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either for prevention, treatment or incorporation into the regular diet, are resources diverted from steps
to address food insecurity at the root causes. Besides loss of resources for potentially better long-term
investments, RUTF could be doing real harm by replacing healthy whole foods in the child’s diet with
high-fat and high-sugar processed foods at a time when the double burden of under- and overnutrition
is increasingly threatening the health of low and middle income country populations. Though there
have been few studies to date, recent research has suggested potential negative long-term effects from
SAM, evidenced by thrifty-growth, which has been shown associated with future chronic diseases [136].
Care should be taken to avoid leading children who have suffered SAM down a potential path towards
obesity and chronic disease. In a 2015 commentary, Talukder stated this problem succinctly saying
”’magic’ solutions for childhood undernutrition prevention and treatment may have long term tragic
consequences” [137].

Proponents of increasing the use of ready-to-use products for food security have promoted the
notion that RUTFs are a “simple solution” to treating the global burden of malnutrition, yet long-term
solutions need to be sustainable and emerge from within communities in need, not from a foil packet.
The international nutrition community must continue to encourage nutritional best practices for
children in all settings and push for long-term solutions to prevent food insecurity, both for chronic
and emergency situations.
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T
he treatment of severe malnutrition 
has been transformed in developing 
countries in the past decade. Instead of 
bringing children back from the brink 
with liquid treatments in hospitals, aid 

workers now have a specially formulated peanut 
paste they can hand out in easy to use, sealed 
packets for mothers to feed regularly to their 
c hildren.

The invention of this kind of emergency fast 
food has huge implications because it shifts the 
focus from inpatient to outpatient treatment. Put 
simply, it means that rather than saving tens of 
thousands of starving children, aid agencies now 
have the potential to reach millions.

Plumpy’nut—as the paste is called—is a mix of 
peanuts, milk powder, and micronutrients. Each 
92 g packet provides 500 kcal (2 MJ) and crucial 
proteins and vitamins. It has been proved to be sig-
nificantly more effective than previous treatments 
based on milk powder mixed with fresh water.1 
When it was distributed to 40 000 starving chil-

dren during the 2005 famine in Niger, 90% recov-
ered.2 In 2007, the World Health Organization and 
Unicef declared that this kind of treatment was the 
best for severe and acute malnutrition in children 
aged between 6 months and 2 years.3

Since then there has been a kind of shopping 
frenzy. Unicef, by far the largest single buyer, 
bought 10 500 tonnes in 2009 compared with 
4000 tonnes in 2005. This year it had already 
bought 10 000 tonnes before the Pakistan flood 
crisis struck.

Patent questions
Nutriset, the small French company that makes 
Plumpy’nut, has seen its business boom accord-
ingly. In 2009, Nutriset’s sales were €52m com-
pared with €16m in 2005.

Not surprisingly, perhaps, Nutriset doesn’t want 
others making generic versions of its product. 
Nutriset has patented its invention in 35 countries 
and is defending it vigorously. Small organisations 
who have begun producing similar products have 

had to resolve initial disputes with Nutriset or have 
chosen to operate in countries where Nutriset’s 
patent is not in force, such as Haiti, Somalia and 
Sudan.

The small Normandy based company—which 
describes itself as “the only company fully dedi-
cated to nutritional issues in developing coun-
tries”—says its aim is for more and more of its 
product to be made by small partner companies 
using local materials and generating work in 
developing countries. It claims it reinvests its 
profits in research and into a growing network 
of franchises in Africa that are increasing their 
production every year. Michel Lescanne, food 
scientist and director of Nutriset, says that the 
capacity of the African companies to manufacture 
Plumpy’nut is increasing dramatically and may 
jump from 25% of the total produced last year to 
50% this year. Mr Lescanne says his company’s 
defence of its patent amounts to defending those 
African company’s interests.

“If companies in the North start making this, 

Hungry for profit 
Manufacturers of a patented food to treat malnutrition are 
facing challenges from other companies wanting a piece  
of the action, Sophie Arie reports

Would-be competitors argue that 
Unicef’s loyalty to Nutriset is odd, 
suspicious even. Their suspicions 
arise firstly from the fact that Andre 
Briend, the French nutritionist 
who developed Plumpy’nut in 
collaboration with Nutriset, went 

on to work for the World Health 
Organization, and co-authored 
a nutrition policy paper on new 
developments in the treatment of 
severe malnutrition in the community 
published in 2006 by the UN’s 
Standing Committee on Nutrition.4 The 
WHO, World Food Programme, and 
Unicef issued a statement endorsing 
ready to use therapeutic foods (RUTFs) 
in 2007.3 

Dr Briend, a widely respected 
nutritionist working in the French state 
research body the Institut de Recherche 
pour le Developpement, joined forces 
with Nutriset’s Michel Lescanne to 
develop Plumpy’nut in 1994. Nutriset 
and the institute jointly filed a patent 
in 1997 and the institute receives 
royalties worth 1% of sales.

Dr Briend gave up his right to any 

financial gains from the invention, 
Nutriset and WHO confirm and he left 
Nutriset to work as a medical officer at 
the WHO’s child nutrition department 
in 2004. He retired in 2009.

Zita Weise-Prinzo, who worked as a 
technical officer with Dr Briend at WHO, 
dismissed any concerns over a possible 
conflict of interests, saying that the 
WHO’s decisions on conflict of interest 
are taken by the director general. In the 
case of Dr Briend, it was decided that 
“the public health interest in employing 
him for his expertise in the area of 
child nutrition outweighed any real or 
apparent conflict of interest, bearing in 
mind too, that WHO was informed he 
had no financial interest in Plumpy’nut.  
The WHO took care that Briend would 
not take policy decisions in his field of 
expertise,” she said.

It is widely recognised that RUTFs 
such as Plumpy’nut are revolutionary 
and helping to save thousands of lives. 
“The UN is right to support their use in 
the right circumstances. But it is a bit 
unfortunate,” says Stéphane Doyon of 
Médecins Sans Frontières “that Briend 
was personally involved in defining the 
WHO’s position. It might have been 
better not to have included him.”

Mr Lescanne, his wife, and his 
former wife are the sole shareholders 
in Nutriset. Mr Lescanne confirms 
that shareholders receive 18% of the 
company’s annual profits (which were 
€4.4m last year). He explains that the 
dividends are part of the remuneration 
package for the three shareholders, 
who all work at Nutriset. He also points 
out that most private companies award 
dividends worth 40% of profits.

Independence of  
WHO’s decisions
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there is a risk they will flood the market and 
put those in the South out of business,” says Mr 
L escanne.

Two US organisations are currently challenging 
that stance with a case in a Washington court in 
which they argue Nutriset’s US patent is invalid. 
Mama Cares, based in California, and Breedlove, 
in Texas, argue that fortified peanut pastes like 
Plumpy’nut have been around for years and there 
is nothing unique about Nutriset’s product. Both 
companies believe they can make a similar prod-
uct at around 80% of the price of Plumpy’nut.

“Our bottom line is how many people can we 
feed with a dollar, not what profit can we make 
for our shareholders,” says David Fish, director 
of Breedlove, which is a non-profit producer of 
foods for the developing world using surplus US 
products.

Nutriset has challenged several organisations, 
both commercial and non-profit, who have begun 
producing so called ready to use therapeutic foods 
(RUTFs) in recent years. And while several have 
resolved disputes with the French company and 
launched their own equivalents—Tabatchnik 
in the US and Norwegian company Compact—
Nutriset still accounted for 90% of the RUTFs that 
Unicef bought in 2009.

Francisco Blanco, who manages Unicef’s con-
tracts for essential medicines and nutrition, said 
Unicef buys RUTFs from seven different provid-
ers and that Plumpy’nut’s price and production 
capacity was currently among the best.

USAID, the US government’s aid department, 
is preparing to start buying RUTFs and Breedlove 
and others are keen to secure contracts, which 
they believe could be bigger than those Unicef cur-
rently awards. Drinks companies such as Pepsi-Co 
are also reportedly (considering developing their 
capacity to tender for such contracts in future) 
interested in making RUTFs.

Nutriset says it would tender for contracts with 

USAID through its US non-profit partner Edesia. 
But, Mr Lescanne fears, it is dangerous for govern-
ments rather than humanitarian organisations to 
distribute the product as it risks becoming politi-
cised. Not to mention the fact that once a US mar-
ket opens, the US peanut industry will dump its 
existing “peanut mountains”  this way, at prices 
Southern producers cannot compete with.

The American organisations argue that with-
out American peanuts, the demand for RUTFs to 
feed the world’s starving cannot be met. Nutriset 
argues that there is actually no need for anyone 
else to make a product that serves the same pur-
pose as Plumpy’nut. The French company and its 
franchises comfortably have the capacity to meet 
the demand from humanitarian organisations and 
to continue to do so as demand grows.

“I am for the advancement of research on nutri-
tion,” says Mr Lescanne. “But this should not be 
about copying without adding something. Every-
one needs to bring something to the system.”

Unmet need
According to United Nation figures, there are 
currently almost 20 million severely and acutely 
malnourished children worldwide. Around 80 
percent of those could be treated at home. But 
because treatment does not reach most, around 
one million children under five die of starvation 
every year.3

But Nutriset spokesman Remi Vallet explains 
that without more funds, aid organisations could 
not expand their programmes to reach more 
children. Non-governmental organisations like 
Médecins Sans Frontières (MSF) agree. Even if 
the price of RUTFs comes down substantially, 
they say, they would need a lot more funds to set 
up new programmes to reach new populations.

Plumpy’nut currently sells for around €2.7 
(£2.3; €3.7) a kilogramme  and smaller competi-
tors’ prices are similar, MSF’s procurement direc-
tor Stephane Doyon says.

MSF has written formally to Nutriset calling on 
the firm to protect its patent less aggressively so 
that prices can fall. WHO and Unicef say they are 
strongly in favour of opening up the market so that 
they can feed more starving children on the same 
budget.

Appropriate use
However, experts warn that the easier and cheaper 
it becomes to get hold of RUTFs (they are not sold 
in retail outlets, only to humanitarian organisa-
tions) the greater the risk of reduced quality and 
misuse of the product.

“The problem is that it’s being used as a sort of 
magic bullet to resolve all the problems of malnu-
trition, and this is not what we are trying to sup-
port,” says Zita Weise-Prinzo, technical officer 
at the WHO’s department of nutrition for health 

and development. She expresses concern that 
Plumpy’nut is sometimes fed to the wrong aged 
children and for too long. Technically it should be 
given only to children with acute stage malnutri-
tion and for about two months. But children have 
been given the product for much longer, rather 
than being eased back on to normal foods. “You 
can see the result. They are all puffy,” she says.

Ms Weise-Prinzo is currently drawing up WHO 
official guidelines for the outpatient care of severe 
malnutrition but for now there is little structure or 
follow-up in the field once packets of Plumpy’nut 
have been handed out.

“There is a danger that everyone is focusing 
on the quick fix when we should be investing in 
prevention not cure of malnutrition,” says Pamela 
Morrisson, a member of Lactation Consultants of 
Great Britain. She says there have been cases in 
Malawi where women have stopped breast feed-
ing because they believed that Plumpy’nut could 
provide the same function.

Ms Morrisson argues that it would be more cost 
effective to develop programmes to feed mothers 
and encourage them to keep breastfeeding even 
in crisis situations where their lives are disrupted.

Some countries, most notably India, have also 
expressed concern that products like Plumpy’nut 
are distributed widely and for free, people will 
become dependent on them and stop growing 
and eating local crops. India has banned Unicef 
from importing Plumpy’nut for this reason.

“Donors like seeing a product,” says Ms  
Weise-Prinzo. “They like being able to say they 
have distributed so many tonnes of this magic 
pill or whatever and it was distributed to so 
many thousands or millions of children.”

Potentially there is a much bigger market for 
preventive products than curative ones because 
there are far more mildly malnourished children 
than acutely malnourished. 

Nutriset has already thought of that. The com-
pany has developed a range of less concentrated 
products (the most widely used so far is called 
Plumpy’doz), all of which are also patented. 
These treatments—known as ready to use sup-
plementary foods—are gaining recognitition, and 
Mr Lescanne says in 2010 Nutriset will produce as 
much supplementary food as RUTF.

Ultimately the battle for the business of feeding 
the world’s hungry rather than feeding those dying 
of starvation may have only just begun. And the 
sums involved thus far now may prove to be pea-
nuts compared with what has been made so far.
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ariesophie@yahoo.co.uk
Competing interests:  None declared.
Provenance and peer review: Commissioned; not 
externally peer reviewed.
References are availiable on bmj.com

Cite this as: BMJ 2010;341:c5221

Plumpy’nut is boom business

DI
ET

ER
 T

EL
EM

AN
S/

PA
N

O
S



N U T R I T I O N  A D V O C A C Y  I N  P U B L I C  I N T E R E S T - I n d i a ( N A P i )  
B P - 3 3  P i t a m p u r a ,  D e l h i  1 1 0 0 3 4 . n a p i i n d i a . i n @ g m a i l . c o m

Use of RUTF for Managing Severe 
Wasting /SAM: Key Concerns 
This note has been developed to provide updated information on the issues/concerns 
related to Severe Acute Malnutrition /Severe wasting and its management with ready to 
use therapeutic foods (RUTF). Scientific evidence on the efficacy and related factors is 
shared with sources such as on cost, impact of life course, risks of contamination, risks of 
high sugars and replacement of breastmilk. Sustainability issues have been flagged in the 
end. We invite comments on this important public health intervention towards a more 
holistic approach that aims at reducing the number/percentage of children suffering from 
SAM.     

May 2017

Annexure 4



2	
	

Use of RUTF for Managing Severe Wasting /SAM: Key Concerns 

 

Introduction 
Childhood undernutrition is a deep rooted and multi-dimensional problem and requires matching 
action with a vision and objective to reduce the numbers resulting from mal-development over these 
years. The important ingredients for addressing this malady in a sustainable manner include food 
security; protecting, promoting and supporting breastfeeding and optimal complementary feeding; 
preventing early child bearing;i strengthening preventive and curative health systems, especially the 
capacity of frontline workers; enhancing literacy; and improving water supply and sanitation.ii 
 Despite this, there is a push for RUTF among the health sector for managing severe acute 
malnutrition. Some of the key concerns regarding this approach are discussed in this note.  

1. Scientific Evidence does not Support the use of RUTF: Here is the most updated evidence on 
this subject: 

a) A Cochrane review (2013) has concluded that data were inadequate to recommend the use 
of RUTF over a flour porridge-based treatment regime and either RUTF or flour porridge can 
be used to treat children at home depending on availability, affordability and practicality.iii 

b) The Lancet series on maternal and child nutrition (2013) reviewed interventions to treat 
SAM in community settings comparing ready-to-use therapeutic foods (RUTF) with standard 
care and identified no significant differences in mortality’ in both the groups.iv 

c) The advantages, disadvantages and risks of ready-to-use food; Guest editor Ted Greiner 
(2014)v. This review concluded, “The introduction of RUTFs in the management of SAM has 
allowed health authorities to extend effective treatment beyond hospitals, i.e. in out-patient 
units or at home. As a consequence, the case fatality rates recorded in hospitals, usually less 
than 10%, can be achieved largely outside the hospital environment, thus greatly reducing 
cost and the burden on in-patient health care facilities, and allowing an increased coverage. 
This, however, is far from universal, and many cases, possibly the worst cases, are not yet 
reached by programmes. In addition, proof of the advantages of RUTFs over other products is 
weak. In addition, RUTFs have their downside. They are too expensive to be used for anything 
else besides treatment of SAM. Their provision depends often on short-term external funding 
for humanitarian or emergency programmes. They tend to be monopolized by a handful of 
manufacturers able to put in place strict quality control measures. Children treated with 
RUTFs require extra water; if clean water is not available, RUTF alone will not result in a 
healthy child. The product does not contribute to teaching the child to like the taste of the 
healthy local foods needed to avoid malnutrition in the future. Finally, they are only part of 
the solution: prevention and rehabilitation of SAM need much more than RUTFs. And SAM is 
only the tip of the malnutrition iceberg: 90% of malnutrition consists of forms other than 
SAM, and RUTFs are neither necessary nor appropriate in treating them.” 

d) Efficacy of three feeding regimens for home-based management of children with uncomplicated 
severe acute malnutrition: a randomised trial in India (2016)vi,vii: This recently completed large, 
multi-centric, robust efficacy trial, conducted at the instance of the Ministry of Health was 
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essentially done to provide policy input. (Letter number P.13015/4/2008-Nut. & IDD sharing 
minutes of Expert group meeting). The results in Indian children with uncomplicated SAM, 
comparing ready to use commercial therapeutic foods (RUTF) with home based foods, are 
published now. Key findings of the trial are as under: 

i. 1.1% of over 1, 00,000 screened children between 6 months and 5 years of age had 
severe acute malnutrition (SAM). In view of lower recovery rates following distribution 
of specially formulated diets, the ‘Data monitoring board for the study’ had to 
recommend paid workers for services to help feed the child 8 times/day (after 1/3rd 
phase of the trial) and extend the treatment to 16 weeks (the longest duration for any 
SAM feeding trial). This means that severe acute malnutrition cannot be sufficiently 
countered in the field without supporting care-givers in practical ways.  

ii. The results also show that the differences between home augmented foods group and 
commercial RUTF group were not significant. The locally created ready to use 
therapeutic food group (this being different from commercial RUTF only in texture) 
was inexplicably better than home augmented achieving a 57% recovery rate as 
compared to 43% in 16 weeks. The trial suggests that the choice of dietary product is 
largely irrelevant for sustained recovery following community management of acute 
malnutrition. 

iii. However, 16 weeks after the intervention, the overall proportion of children cured 
had dwindled to 15%. Thus, the data clearly shows that the overall impact across all 
three arms is low, with over 40% children remaining in SAM even after a prolonged 
period of intervention in the strongest arm. Even these gains are temporary with cure 
rates declining to 15% after 4 months of stopping treatment.  

iv. In addition, the element of supervised feeding ‘several times a day’ by a paid peer 
counsellor and free escorted treatment for all inter current morbidities appears 
impractical for programme settings.  

e) Day-care management of children with severe malnutrition in an urban health clinic in 
Dhaka, Bangladesh (2007): A study from Dhaka, Bangladesh was one of the first to highlight 
successful recovery of severely malnourished children treated at home with home cooked 
foods such as khichuri and halwa.viii 
 

2. It is expensive to use RUTF and it diverts resources: One study from West Africa has estimated 
the cost of CMAM using therapeutic food as approximately 150 Euro per childix. Another study 
estimated the cost from use of RUTF at US $70-200per child cured which is very expensive and 
about half of which, is only for the product itself.x.For example, if 0.3 million <5 children in 
Odisha were to require RUTF, the total annual expense will be USD 60 Million or INR 390 Crore. 
There needs to be some strong scientific justification for such costs, especially since they are 
likely to divert funds away from the meager budgets for the existing nutrition programmes. 
Prudent, cost-effective and sustainable strategies to address SAM should follow the holistic 
preventive route instead of diverting funds towards distributing nutrient-products with 
evanescent benefits for the mere tip of the iceberg. 
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3. Risk of high fats and sugars: RUTF/EDNRF produced by Valid Nutrition is a high energy, high fat 
and high-sugar product. A 92 gm. sachet of the product contains 500 calories, source of calories 
being fats 45-60%, sugar 28-45% and proteins 10-12%.xi For an infant, such a high-energy, high 
fat, high sugar diet is not scientifically sound. WHO recommends that total dietary fat should not 
exceed 30% of total energy intake and intake of free sugars should be limited to less than 10% of 
total energy intake in childrenxii. In Rajasthan, RUTF has been used for community based 
management of SAM and it is manufactured in India but it carries the same amounts of sugar 
and fatsxiii. Ingredients composition given is Peanut (30%), Sugar (29 %), Milk Solid (20%), 
Vegetable Oils (18%), Emulsifier (E471), Minerals, Vitamins, Antioxidant (E304, E306, E472c). 
There may be a risk of metabolic perturbations (adiposity and hypercholesterolemia) due to high 
fat content of RUTF, and harmful contents of sugar. This was not even studied by W.H.O. before 
issuing a guideline on RUTF use. 

4. Potential Impact of RUTF use on life course health and nutrition: A recent review articlexiv in 
2017 has highlighted potential long-term health risks of RUTF use. Increased consumption of 
RUTF may cause result in permanent alteration of the epigenome and associated metabolic 
functions. Exposure of the young child to sweet and fatty single food, RUTF, may shape young 
children’s taste preferences and could be detrimental to future preferences and eating habits. 

5. Potential replacement of breastmilk in the diet: Consumption of such a high-energy product by 
a child suffering with SAM would seriously compromise the intake of breastmilk, which is very 
important from immunological and nutritional point of view. This is important to note that 
between 6 – 23 months of age breastmilk provides a sizable proportion of energy, high quality 
protein and other nutrients and a breastfed child needs only 200 -500 extra calories from 
complementary sources.xv 

6. Risk of contamination: Peanuts/groundnuts, a major ingredient of the RUTF, are at inherent risk 
of being contaminated with moulds like Aspergillus flavus and Aspergillus parasiticus, which 
produce cancer-causing chemicals Aflatoxin xvi  and bacteria like Salmonella and 
Enterobacteriaceae which may cause life threatening illness in immune-compromised 
malnourished children.xvii 

7. Use of RUTF is not sustainable: The use of RUTFs does nothing to contribute to sustained 
nutritional rehabilitation.  It defeats all the arguments of sustainability. 
o Children fed a single treatment food are unlikely to develop a taste for normal, local, bio-

diverse, nutritious family foods essential for their recovery and long-term rehabilitation. 
o RUTF can quickly deposit fat in the body to distort the normal growth of the child and may be 

a reason for reported high relapse rates of SAM in various studies. Once the RUTF is stopped, 
the growth and development of these children are severely affected and faltered.  
Providing food secure environment is necessary to retain benefits of any treatment of SAM. A 
study from India has reported a high default rate of 38% and with higher relapse and non-
recovery from SAM in food insecure environmentxviii. These 38% enrolled children abandoned 
the programme before completing the treatment, suggesting poor acceptance of the 
treatment modality. 
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Conclusion 
Preventive approaches are the hallmark of the Niti Aayog’s recently launched 3- year Action 
Agendaxix; which states that “Over the course of next three years, the healthcare system in the 
country must prioritise public health and shift from being curative to preventive."  Given this 
principle, using RUTF for treatment of SAM is a short -sighted approach to tackling child 
undernutrition. It is a potential risky approach to infant health and one that creates dependency. 
Instead of a one stop curative approach, focus should be on long term holistic measures that are 
preventive in nature. Therefore, to reduce the number of malnourished children requires a clear 
policy from the Government of India, one that includes sustainable strategies to address SAM. 
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