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SUMMARY

Inthisdouble-blind, placebo-controlled trial, the authors
randomly assigned children (age 6-59 mo) with
uncomplicated severe acute malnutrition (SAM) to
receive amoxicillin or placebo for 7 days. The primary
outcome was nutritional recovery at or before week 8. A
total of 2412 children were randomized, and 2399
children were included in the analysis. Nutritional
recovery occurred in 65.9% of childrenintheamoxicillin
group (790 of 1199) and in 62.7% of children in the
placebo group (752 of 1200). There was no significant
difference in the likelihood of nutritional recovery (RR
1.05; 95% CI 0.99, 1.12; P=0.10). In secondary analyses,
amoxicillin decreased therisk of transfer toinpatient care
by 14% (26.4% in the amoxicillin group vs. 30.7% inthe
placebo group; RR 0.86; 95% CI 0.76, 0.98; P=0.02). The
authors found no benefit of routine antibiotic use with
respect to nutritional recovery from uncomplicated SAM,
and concluded that in regionswith adequateinfrastructure
for surveillance and management of complications, health
carefacilities could consider eliminating the routine use
of antibiotics in protocols for the treatment of
uncomplicated severe acute malnutrition.

COMMENTARIES
Evidence-based Medicine Viewpoint

Relevance: Traditional teaching and clinical practice
advocate prescribing a course of antibiotic therapy in
children with severe acute malnutrition (SAM) even
without confirmation of the presence of bacterial
infection(s). This is because of concerns of heightened
risk of severe bacterial infections on account of
diminished immunity in such children. However, the
evidence base for such practice may be limited by
methodol ogical quality, changesin overall child survival
patterns, and better management of SAM and/or its
complications. For these reasons, Isanaka, et al. [1]
revisited the issue of whether routine antibiotic therapy
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actually benefits children with severe acute malnutrition.

Critical appraisal: Table| summarizesthetrial and Table
Il presents a critical appraisal of the study [1]. Overall,
thisisan excellent trial (asnoted above). However, there
are some important issues that need consideration. The
absence of beneficial effect of amoxicillin could be
interpreted asthe authorshave done; but itisalso possible
that amoxicillin may not be the most appropriate
antibiotic in such children. Theclinical data suggest that
about one-third of children had diarrhea at presentation
and over 10% children had bacteria in stool culture.
Amoxicillin is unlikely to be the appropriate
antimicrobial in such settings. Further, some children had
bacteremiaand bacteriuria—which also may not respond
toamoxicillinintheclinical setting of SAM. Thereforeit
is important to be able to identify such children at
presentation (i.e even before culture results become
available). Although this was not a focus of this study,
such datawould likely be available, and can contributeto
clinical decision-making.

Inexplicably, adverse effects of the interventions
have not been documented. This is especialy pertinent
asamoxicillinitself can cause diarrheaand itsfrequency
in children in the study would have been helpful to
balance the benefits reported for some outcomes. It
would also have been useful to assess whether
amoxicillin-induced diarrhea led to in-patient care
subsequently. It is also odd that the group receiving
Amoxicillin developed diarrhea less frequently than
thosewho received placebo. Sincethe content and nature
of the placebo was not described, this could be related to
the placebo itself. Another unusual finding is that
although 55% children in this study had malaria, fever
(>38.5°C) was present in only about 5%. This reflects
either low grade fever in children with malaria (whichis
unusual/unlikely) or faulty test kits. Theconcernisthat if
55% children had malaria, a proportion of these could
progress to severe/complicated malaria, requiring
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TABLE| OUTLINEOF THE TRIAL

Hypothesis

Research question

Study design
Study setting

Participants

Samplesize

Intervention
Comparator

Study procedures

Follow-up protocol

Outcomes

Statistical methods

Thereis limited evidence supporting the traditional practice of empiric antibiotic therapy in all children
with severe acute malnutrition (SAM).

Does a course of oral Amoxicillin (I=Intervention) administered to children with uncomplicated severe
acute malnutrition (SAM) (P=Population), affect nutritional recovery (O=Outcome), compared to
placebo (C=Comparator)?

Randomized controlled trial

Rural settinginasingledistrictin Niger. The areahas previously been recorded to have high preval ence of
SAM in children.

Inclusion criteria: Children (6 mo to 5y) with SAM defined as (i) weight-for-height z score <-3, or (ii)
mid-arm circumference (MAC) <11.5 cm, or (iii) both; without complications such as edema and/or any
indication necessitating in-hospital care. Exclusion criteria: (i) Residence >15 kmfrom the health facility,
(ii) prior nutritional interventions within 3 months, (iii) antibiotic intake in the preceding week, (iv)
congenital malformations, and (v) stated inability to follow-up for the duration of the study.

A priori calculation assuming that 80% children would achieve the primary outcome of interest yielded a
total sample size of 2010; 20% additional enrollments were made to account for attrition. Post hoc
analysisreveaed apower of 73% asthe nutritional recovery rate wasonly 63%.

Amoxicillin @40mg/kg twicedaily x 7 days
Placebo (nature, dose, and duration not described)

All enrolled children were administered standard carefor SAM as per national guidelines. Thisincluded a
commercial ready-to-use formula @170 kcal/kg/day, vitamin supplementation, anti-helminth therapy,
catch-up vaccination, etc.Weight (least count 100 g); length/height (least count 0.1 cm); MAC (least count
0.1 cm) were recorded at enrollment and thereafter weekly. Indications for hospitalization were:
occurrence of clinical condition/complication requiring admission and/or loss of weight >5% between
visitsor failureto gain weight after 2 weeks. Laboratory assessmentsincluded hemoglobin, HIV serology,
rapid test for malaria, bacterial culture of blood, urine and stool samples (in asub-group).

Enrolled children were assessed weekly for at least 3 weeks. They were also followed up 4, 8 and 12 weeks
following admission.

Primary outcome: Nutritional recovery (weight-for-height z score >-2 on two sequential visits, and MAC
>11.5 cm) by 8 weeks. Secondary outcomes: Failure of nutritional recovery at 8 weeks;, Mortality (all-
cause); Transfer to in-patient careincluding hospitalization

Detailed statistical methods have been described. Datawere analyzed by intention-to-treat.

hospitalization. Such dataare not presented in this study.

Extendibility: Asmentioned above, itisrelatively easy to
extend the study findingsto diverse health-care settings,
including our own. However, we need to carefully
consider whether the findings are a‘flash in the pan’ or
can be consistently demonstrated and thereby applied. In
this light, some trials have demonstrated that severe
pneumonia in children (traditionally hospitalized and
treated with parenteral antibiotics) could be managed with
oral antibiotic therapy [ 2-4] even without hospitalization
[5]. Likewise, recent datasuggest that oral antibiotics may
be as effective as parenteral antibiotics in children with
febrile neutropenia [6]. However, in both situations, a
sub-group would exist (in real-world settings) that would
reguire the conventional treatment (although these may
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not bedetectedinclinical trials). Failureto identify these
could result in adverseclinical outcomesat theindividual
level despite apparent success at the group level.
Similarly, there may be a sub-cohort of children with
uncomplicated SAM who would require antibiotic
therapy. Future studies should concentrate on early
identification of these children.

Conclusion: Routineamoxicillin therapy doesnot appear
to benefit nutritional recovery in children with
uncomplicated severe acute malnutrition. However, it
may reducethe need for in-hospital carein somechildren.
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TABLE || CRITICAL APPRAISAL OF THE TRIAL

Parameter

Description and assessment

Methodology

Randomization

Allocation concealment

Blinding (masking)

Incompl ete outcome
reporting

Sel ective outcome
reporting

Other sourcesof bias

Overall assessment of
methodological quality

Results

Similarity of groupsat
baseline

Salient Results
(Amoxicillinvs Placebo)

Interpretation of results

Overall impression

The sequence was generated using a computer program, off-site, by personnel unconnected with this
study. Fixed block sizes of six were used. The procedureisjudged asAdequate.

Allocation was conceal ed using serially numbered, opaque, sealed envelopes (SNOSE). The procedure
isjudged asAdequate.

Theintervention and comparator were similar in colour and packaging.The study team members were
blinded to the allocation. However, if a child developed complications requiring antibiotics, the
alocation code could be broken to facilitate clinical management. The procedure is judged as
Adequate.

All participants who were enrolled are accounted for in the data analysis. The procedure is judged as
Adeguate.

Relevant outcomes have been considered, and a priori listed outcomes have been presented.
However, adverse effects associated with amoxicillin/placebo have not been considered. Barring this,
the procedureisjudged asAdequate.

No obvious additional sourcesof bias

Low risk of bias

The randomized infants were similar in terms of age, gender distribution, maternal characteristics,
nutritional status (weight-for-age, MAC, height/length for age), hemoglobin, presence of malaria,
fever, symptoms/signs of infection, and prior visits to health facilities. The bacterial culture of blood,
urine and stool showed similar resultsin both groups.

Nutritional recovery: 790/1199 vs 752/1200 (RR 1.05, 95% CI 0.99, 1.12); Mortality (all-cause):
7/1199 vs 6/1200 (RR 1.17, 95% CI 0.39, 3.46); Failure of nutritional recovery at 8 weeks: 72/1199 vs
64/1200 (RR 1.13, 95% CI 0.81, 1.56); Transfer for in-patient care: 316/1199 vs 368/1200 (RR 0.86,
95% CI 0.76, 0.98). Adverse events (AE) have not been reported. Subgroup analyses showed that the
beneficial effect on “need for in-patient care” existed for acute diarrhea only, and not for other
indications including failure to gain weight, respiratory tract infection, or severe malaria. There was a
statistically significant benefit on transfer to in-patient care within 2 weeks of the start of the
intervention. There were also some statistically (but perhaps not clinically) significant differencesin
the pattern of gaininweight and MAC.

The data suggest that amoxicillin therapy did not have beneficia effect on nutritional recovery
(compared to placebo), but reduced the need for in-patient carein some children.

Validity: Well-designed and well-conducted RCT with alow risk of bias. Results: Clinically important
results reported. Applicability: The results can be applied across a broad range of settings. However,
there are some caveatsto generalizability, asdescribed in thetext.
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Pediatrician’s Viewpoint

Facility-based management spearheaded thefight against
acute malnutritionin children until afew yearsago. But it
was increasingly being felt that a significant number of
children even with severe acute malnutrition (SAM) did
not require hospital admission and could be managed in
the community. In 2007, WHO and UNICEF endorsed the
community-based management of acute malnutrition.
Thisisbased on acommunity outreach model and aimsat
management of children aged more than 6 months with
SAM who have no medical complications and a good
appetite with ready to usetherapeutic foods (RUTF). The
Government of India (GOI) and the National Health
Mission (NHM) have not yet adopted the program, and
we are largely restricted to the facility-based approach
except in some pockets [1]. But there is a growing
consensus on the community based model and the Indian
Academy of Pediatrics in 2013 issued a Consensus
Statement on Integrated Management of SAM stressing
on the need for ahome-based management [2].

Apart from the nutritional rehabilitation, a routine
use of amoxicillin for 7 days to al the children with
uncomplicated SAM is recommended by the WHO.
High prevalence of bacteremia, urinary tract infections
and other bacterial infections have been shown in
children with malnutrition but there are no such data
availablefor the children with uncomplicated SAM, and
therefore there is no clear rationale for routine use of
amoxicillinin these children[3]. In aretrospective study
on the effect of amoxicillin on the recovery rate of
children with SAM, Trehan, et al. [4] documented no
significant differencein therate of nutritional recovery of
children at 12 weeks (84% in amoxicillin group vs86%in
the group with no amoxicillin). The death and default
rates were also comparable. In a double blind placebo
controlled trial by the same group of authors,
significantly higher risk of treatment failurewith placebo
in comparison to amoxicillin (RR 1.32, 95% CI 1.04,
1.68) was documented [5]. The risk of death was also
higher with placebo (RR 1.55, 95% Cl 1.07, 2.24). A
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meta-analysis done by Alcoba, et al. [6] concluded that
there is little evidence to continue with the routine
amoxicillin therapy in children with uncomplicated
SAM, especialy inlow HIV prevalence popul ations.

This study isawell-designed randomized controlled
trial (RCT) with low risk of bias. They have used
amoxicillin in a dose of 80 mg/kg/d, which is the upper
range of the recommended dosage. A lower dose of 50
mg/kg/d could have been used. The secondary outcome
of non-response at 8 weeks does not hold too much
relevance asthe primary outcome as nutritional recovery
was already taken. Only one child was found to be HIV
positive whereas in the study done by Trehan, et al. [5],
the prevalence of HIV was 22%. This could explain the
contradiction in the results of the two studies. HIV-
positive children with SAM are likely to be more
immune-deficient, and therefore may benefit with the
routine use of antibiotics. The authors have reported a
significantly shorter time to recovery in the amoxicillin
group (28 d vs 30 d). This reduction of 2 days may be
statistically significant but may not translateinto clinical
significance. Rapid diagnostic test for malaria was
positive in 55.3% of the total study population although
only 4.7% had fever. This points needsto be highlighted
inthediscussion.

There is a need to review the policy of routine
amoxicillin in children in uncomplicated SAM, but
before that we need to have well designed RCTs from
different parts of theworld including Indiawhich should
include stratification of the participants according to the
HIV status. Routine use of amoxicillinisassociated with
the possibility of emergence of bacterial resistance,
toxicity and allergies, and also adds to the cost and
complexity of treatment. But routine use of amoxicillin
may benefit those children who may be falsely labelled
as uncomplicated, and may actually be harbouring a
complication. Therefore, if we do away with the use of
amoxicillin, we must al so be able to ensure that even the
grass root level heath worker is well trained in
identification of danger signsand early referral.
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