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Abstract:  
Background: High-quality evidence supporting a community-based treatment protocol for children with severe 
acute malnutrition, including routine antibiotic use at admission to a nutritional treatment program, remains 
limited. In view of the costs and consequences of emerging resistance associated with routine antibiotic use, 
more evidence is required to support this practice. 
Methods: In a double-blind, placebo-controlled trial in MTC (Malnutrition treatment center) GMC Chittorgarh. 
We randomly assigned children who were 6 to 59 months of age and had uncomplicated severe acute 
malnutrition to receive amoxicillin or placebo for 7 days. The primary outcome was nutritional recovery at or 
before week 8. 
Results: A total of 2412 children underwent randomization, and 2399 children were included in the analysis. 
Nutritional recovery occurred in 65.9% of children in the amoxicillin 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 nutri- tional 
recovery (risk ratio for amoxicillin vs. placebo, 1.05; 95% confidence interval [CI], 0.99 to 1.12; P = 0.10). In 
secondary analyses, amoxicillin decreased the risk of transfer to inpatient care by 14% (26.4% in the amoxicillin 
group vs. 30.7% in the placebo group; risk ratio, 0.86; 95% CI, 0.76 to 0.98; P = 0.02). 
Conclusions: We found no benefit of routine antibiotic use with respect to nutritional recovery from 
uncomplicated severe acute malnutrition in MTC (Malnutrition treatment center) GMC Chittorgarh. 
Keywords: Children 6 months to 59 months, uncomplicated SAM, Amoxicillin. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
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Introduction 

Severe acute malnutrition affects approximately 19 
million children under 5 years of age worldwide 
and contributes substantially to mortality and the 
disease burden among children. [1] To reduce the 
risk of death from severe acute malnutrition, 
specialized nutritional and medical intervention is 
required. Bacterial infection can complicate 
advanced cases of severe acute malnutrition, [2-9] 
and the risk of nosocomial infection in inpatient 
settings can be high. Therefore, in 1999, when all 
children with severe acute malnutrition were 
treated as inpatients, the World Health 
Organization (WHO) recommended routine use of 
broad-spectrum antibiotics for the management of 
severe acute malnutrition, irrespective of clinical 
indications. [10] 

Infection remains one of the most important causes 
of death in children with SAM, both during the 
initial management and in the months following 

completion of treatment. In an attempt to reduce 
this high mortality, antibiotics are routinely given 
to children admitted to hospital with complicated 
SAM and are also recommended for children 
receiving outpatient treatment. 

However, more recent developments have changed 
the nutritional and clinical profile of children 
treated for severe acute malnutrition. In 2006, the 
development of the WHO Child Growth Standards 
led to a substantial advance in the measurement of 
nutritional status, and the number of children 
classified as having severe acute malnutrition is 
now 4 to 5 times as high as the number before the 
introduction of the standards, depending on the 
context; since implementation of the standards, the 
weight-for- height z scores are higher and medical 
complications are fewer. [11,12] In 2007, the WHO 
and the United Nations endorsed a community-
based model for the management of malnutrition, 
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in which children with uncomplicated severe acute 
malnutrition are treated at home with ready-to- use 
therapeutic food (RUTF). [13] Community-based 
treatment emphasizes community mobilization and 
the finding of active cases, with the goal of 
reaching greater numbers of malnourished children 
before clinical complications arise. 

Methods  

Study Site and population 

The study was conducted at MTC (Malnutrition 
treatment center) GMC Chittorgarh. All children 
presenting to the study centers who were 
candidates for outpatient treatment of severe acute 
malnutrition were eligible for inclusion if they 
lived within 15 km of the center, were available for 
the 12-week study period, had not been admitted to 
a nutritional program within the previous 3 months 
or received any antibiotic within the previous 7 
days, had no clinical complications requiring 
antibiotic treatment, and had no congenital 
abnormalities. Written informed consent was 
obtained from each child’s parent or legal guardian. 
The criteria for outpatient treatment of severe acute 
malnutrition were an age between 6 and 59 months; 
a weight-for-height z score of less than −3 
according to the 2006 WHO Growth Standards, a 
mid-upper-arm circumference of less than 115 mm, 
or both; sufficient appetite according to a test 
feeding of RUTF; and an absence of clinical 
complications requiring hospitalization, including 
bipedal edema.  

Study Design and Interventions 

This study was a randomized, double-blind, 
placebo-controlled trial with the primary aim of 
examining the effect of routine antibiotic use, as 
compared with placebo, on nutritional recovery 
from uncomplicated severe acute malnutrition. 
Amoxicillin was chosen as the active study 
medication in accordance with current national 
guidelines. 

 Children were randomly assigned, in a 1:1 ratio 
and in computer-generated blocks of six, to receive 
amoxicillin (80 mg per kilogram of body weight 
per day, divided into two daily doses) or placebo 
for 7 days. The randomization codes were created 
with a computerized random number generator 
according to site; kept inside opaque, sealed, 
consecutively numbered envelopes; and opened by 
a study physician in numerical order. A study nurse 
administered the first dose of the study medication 
at the health center and instructed the caregiver in 
administration of the remaining doses at home. 
Adherence was evaluated at the first weekly visit 
through direct questioning of the caregiver and 
review of a pictorial calendar recording home 
administration of the study medication. Amoxicillin 
and placebo were indistinguishable in color and 

packaging. All clinical and research staff members 
were unaware of the treatment assignments. 

Study procedures 

All children received standard care for outpatient 
treatment of uncomplicated severe acute 
malnutrition, as specified in national guidelines. In 
brief, at the time of admission to the nutritional 
program, children received RUTF (170 kcal per 
kilogram per day) and routine medicines. Follow-
up in the nutritional program was conducted 
weekly at the health center for a minimum of 3 
weeks. During these visits, a medical history was 
obtained, and a physical examination and 
anthropometric assessment were performed. [16] 
Children were transferred to inpatient care if they 
had any clinical complication requiring inpatient 
management, weight loss of more than 5%, or both 
between two consecutive visits or if they had no 
weight gain after 2 weeks. Weekly follow-up data 
were censored at the time of transfer to inpatient 
care, but vital status was assessed 2 weeks and 4 
weeks after the date of transfer. Children were seen 
at the study health centers at 4, 8, and 12 weeks 
after study enrollment, regardless of their status in 
the nutritional program; physical examination, 
history taking, and anthropometric assessment were 
repeated at these follow-up visits. 

Laboratory Testing 

We collected stool, urine, and blood samples at 
admission to the nutritional program. In light of the 
low prevalence of bacterial infection and the 
relatively high burden of biologic sampling among 
young children, the data and safety monitoring 
board recommended obtaining samples from a 
subset of 1000 children over a period of 12 months. 
Samples were transported to Sri Sawaliyaji Govt 
District Hospital, Chittorgarh Laboratory, and 
plated on culture medium for incubation on the day 
of collection. [17] Pathogenic bacteria were 
identified with the use of standard biochemical 
techniques, and antimicrobial susceptibility was 
assessed by means of disk diffusion. [18]  

Bacteremia and bacteriuria were defined as positive 
blood and urine cultures, respectively. Bacterial 
gastroenteritis was defined as a stool culture that 
was positive for a known pathogen and diarrhea. 
Results of confirmed bacteremia or bacteriuria 
were made available to the clinical teams within 1 
to 3 days. A home visit was made the same day or 
the next day to determine the clinical status of the 
child, and appropriate treatment was provided. 

Study Outcomes 

The primary outcome was nutritional recovery by 8 
weeks. Nutritional recovery was documented at or 
after 3 weeks if a child had a weight-for- height z 
score of −2 or higher on two consecutive visits and 
a mid-upper-arm circumference of 115 mm or 
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greater; if there was no acute complication or 
edema for at least 7 days; and if the child had 
completed all antibiotic and anti-malarial 
treatments at the time of discharge from the 
nutritional program. 

Secondary outcomes included non-response at 8 
weeks, death from any cause, default (defined as 
three or more consecutive missed weekly visits), 
and transfer to inpatient care. Non response was 
documented if a child did not meet the criteria for 
nutritional recovery at 8 weeks. 

Statistical Analysis 

 We calculated that a sample of 1005 children in 
each group would provide the study with 80% 
power at a two-sided alpha level of 0.05 to detect a 
between-group difference in nutritional recovery of 
at least 5%, assuming an 80% likelihood of 
nutritional recovery in the amoxicillin group. 
Allowing for a 20% rate of loss to follow-up, we 
estimated that we would need to include 1206 
children in each group. With an observed 
likelihood of recovery of 63%, the study had 73% 
power to detect a 5% difference between groups. 
All analyses were based on the intention-to-treat 
principle. 

Risk ratios and 95% confidence intervals for each 
secondary outcome were calculated by means of 
unadjusted log-binomial regression.19 Between-
group comparisons of time to recovery, transfer to 
inpatient care, and death among children without a 
response were performed with the use of t-tests. 
We assumed that the pharmacologic effect of 
amoxicillin would be greatest in the first 2 weeks 
after administration and there- fore calculated the 
intervention effect on the likelihood of nutritional 
recovery and transfer to inpatient care within 2 
weeks after admission to the nutritional program. 
We also assumed that the pharmacologic effect of 
amoxicillin would be greatest among children with 
bacterial infection at admission to the nutritional 
program; therefore, we calculated the intervention 
effect on the likelihood of nutritional recovery and 
transfer to inpatient care among children with 
laboratory-confirmed infection.  

In additional post hoc analyses, we used a 
likelihood-ratio test to determine whether the 
intervention effect varied according to age at 
baseline (<24 months vs. ≥24 months) and sex.  

Intervention effects on additional secondary 
outcomes, including individual signs of infection 
and gains in weight, height, and mid-upper-arm 
circumference, were assessed at weeks 1 and 2. 
Signs of infection included diarrhea (≥3 loose 
stools in the previous 24 hours), vomiting, fever 
(axillary temperature >38.5°C), cough, tachypnea, 
and malaria with fever. We estimated average 
differences between the groups for gains from 

baseline (i.e., admission to the nutritional program) 
in weight, height, and mid-upper-arm 
circumference at weeks 1, 2, and 4 and at the time 
of discharge from the nutritional program. The 
intervention effect was compared between groups 
with the use of a t-test for weight gain; linear 
regression, adjusted for baseline anthropometric 
data, for gains in height and mid-upper-arm 
circumference; and unadjusted binomial regression 
for signs of infection. Intention-to-treat analyses 
were used; all tests were two-sided, with no 
adjustments for multiple comparisons. 

Results 

Study patients 

Between October 2022 and November 2023, a total 
of 16,421 children presented at the four health 
centers (Fig. 1). A total of 2412 children were 
randomly assigned to a study group, 13 were 
subsequently excluded for protocol violations, and 
2399 children (1199 in the amoxicillin group and 
1200 in the placebo group) were included in the 
final analysis. Baseline characteristics were similar 
in the two groups, with no clinically relevant 
differences (Table 1). All caregivers received 
voluntary HIV counseling and testing; 1 child was 
confirmed to be HIV-positive and was included in 
the study. Program outcome was attributed to all 
children at 8 weeks after admission to the 
nutritional program. The rate of reported 
adherence, defined as completion of all 7 days of 
the study regimen, was 99% and did not differ 
significantly between the two groups (P>0.05). 

Primary Outcome 

Overall, 64% of the children enrolled in the study 
(1542 of 2399) recovered from severe acute 
malnutrition. There was no significant between- 
group difference in the likelihood of nutritional 
recovery (risk ratio with amoxicillin vs. placebo, 
1.05; 95% confidence interval [CI], 0.99 to 1.12) 
(Table 2). Among children who recovered, the time 
to recovery was significantly shorter with 
amoxicillin than with placebo, with a mean 
treatment duration of 28 days versus 30 days 
(P<0.001). Amoxicillin had no significant effect 
among children with a confirmed bacterial 
infection at admission to the nutritional program 
(Table S1 in the Supplementary Appendix) and the 
effect did not vary significantly according to age or 
sex (P>0.05 for interaction). 

Secondary Outcomes 

The risks of non-response at 8 weeks, default, and 
death were similar in the two groups (Table 2). 
There was a significant interaction of age in the 
risk of death (P= 0.04 for interaction); amoxicillin 
tended to reduce the risk of death among children 
who were 24 months of age or older (risk ratio0.24; 
95% CI, 0.03 to 2.12) but not among children 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Balot et al.                                                                                          International Journal of Pharmaceutical and Clinical Research 

1607 

younger than 24 months of age (risk ratio, 3.04; 
95% CI, 0.61 to 15.01). A total of 13 children died 
during treatment (7 in the amoxicillin group and 6 
in the placebo group) (Table 2); the time to death 
did not differ significantly between the groups (29 
days in the amoxicillin group and 18 days in the 
placebo group, P= 0.40). Amoxicillin significantly 
decreased the over- all risk of a transfer to inpatient 
care and the risk of a transfer within the first 2 
weeks (Table 2, and Table S2 in the Supplementary 
Appendix). There was no significant between- 
group difference in the meantime to a transfer to 
inpatient care (25 days in the amoxicillin group and 
24 days in the placebo group, P = 0.62). We found 
no intervention effect among children who were 
transferred to inpatient care for weight loss or lack 
of weight gain, but amoxicillin significantly 
reduced the risk of a transfer for clinical 
complications in general (by 31%) and for acute 
gastroenteritis in particular (by 33%). The study 

intervention had no effect on the risk of a transfer 
to inpatient care among children with any bacterial 
infection, and there was no evidence of a 
heterogeneous effect according to age or sex. No 
cases of severe allergy or anaphylaxis were 
identified. None of the clinical complications or 
deaths were reported to be related to the study drug. 
Amoxicillin significantly accelerated early gains in 
weight and mid-upper-arm circumference, with no 
significant effect on height gain during treatment 
(Table 3). The frequency of diarrhea was lower in 
the amoxicillin group than in the placebo group at 
week 1, with no significant effect of amoxicillin on 
the incidence of other clinical symptoms. The 
overall prevalence of bacterial infection in blood, 
urine, and stool from children with diarrhea was 
low (Table 4). The likelihood of resistance to 
amoxicillin was 35% for enterobacteria isolated 
from stool in children with diarrhea and 66% for 
enterobacteria isolated from blood. 

 

 
Figure 1: 
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Table 1: Baseline Characteristics of the Study Participants 
Characteristic Total (N = 

2399) 
Amoxicillin (N 
= 1199) 

Placebo (N = 
1200) 

Sociodemographic characteristics 
Age 
Child — mo 16.7±8.6 16.8±8.4 16.6±8.7 
Mother — yr 26.8±6.7 26.6±6.6 27.1±6.9 
Female sex — no. (%) 1196 (49.9) 600 (50.0) 596 (49.7) 
Maternal level of education ≥6 yr — no. (%) 50 (2.1) 34 (2.8) 16 (1.3) 
No. of household members 7.3±3.8 7.2±3.8 7.4±3.8 
Anthropometric data 
Weight-for-height z score 
Mean score −3.1±0.6 −3.1±0.6 −3.1±0.6 
Score below −3 — no. (%) 1469 (61.2) 733 (61.1) 736 (61.3) 
Mid-upper-arm circumference 
Mean circumference — mm 112±5 112±5 112±4 
Circumference <115 mm — no. (%) 1869 (77.9) 929 (77.5) 940 (78.3) 
Height-for-age z score 
Mean score −3.0±1.2 −3.0±1.2 −3.0±1.3 
Score below −2 — no. (%) 1897 (79.1) 956 (79.7) 941 (78.4) 
Clinical characteristics and medical history 
Hemoglobin <11.0 g/dl — no. (%) 1747 (72.8) 869 (72.5) 878 (73.2) 
Rapid diagnostic test positive for malaria — no. (%) 1327 (55.3) 652 (54.4) 675 (56.2) 

Axillary temperature >38.5°C — no. (%) 112 (4.7) 63 (5.3) 49 (4.1) 
Signs of infection in previous 24 hr — no. (%) 
Diarrhea 759 (31.6) 385 (32.1) 374 (31.2) 
Vomiting 138 (5.8) 71 (5.9) 67 (5.6) 
Cough 387 (16.1) 208 (17.4) 179 (14.9) 
Seen at health facility in previous 30 days — no. (%) 509 (21.2) 250 (20.9) 259 (21.6) 

Child currently breast-feeding — no. (%) 1510 (62.9) 751 (62.6) 759 (63.2) 
Bacteriologic findings at admission to nutritional program 
Bacterial gastroenteritis — no./total no. (%) 114/1090 

(10.5) 
56/544 (10.3) 58/546 (10.6) 

Bacteremia — no./total no. (%) 41/1087 (3.8) 22/541 (4.1) 19/546 (3.5) 
Bacteriuria — no./total no. (%) 26/789 (3.3) 12/380 (3.2) 14/409 (3.4) 

*Plus–minus values are means ±SD. There were no significant differences in baseline characteristics between 
the two study groups except for maternal level of education (P = 0.01). 
 

Table 2: Treatment Outcomes According to Study Group 
Outcome Amoxicillin Placebo (N = 1199) (N = 

1200) No. (%) 
Risk Ratio (95% 
CI)* 

P Val-
ue 

Nutritional recovery 790 (65.9) 752 (62.7) 1.05 (0.99–1.12) 0.10 
Nonresponse at 8 wk 72 (6.0) 64 (5.3) 1.13 (0.81–1.56) 0.48 
Death 7 (0.6) 6 (0.5) 1.17 (0.39–3.46) 0.78 
Default† 14 (1.2) 10 (0.8) 1.40 (0.62–3.14) 0.41 
Transfer to inpatient care‡ 316 (26.4) 368 (30.7) 0.86 (0.76–0.98) 0.02 
Weight loss or no weight gain 285 (23.8) 320 (26.7) 0.89 (0.78–1.02) 0.10 
Clinical complication 90 (7.5) 130 (10.8) 0.69 (0.54–0.90) 0.01 
Acute gastroenteritis 53 (4.4) 79 (6.6) 0.67 (0.48–0.94) 0.02 
Respiratory infection 17 (1.4) 21 (1.8) 0.81 (0.43–1.53) 0.52 
Severe malaria 7 (0.6) 7 (0.6) 1.00 (0.35–2.84) 1.00 
Other§ 19 (1.6) 26 (2.2) 0.68 (0.38–1.21) 0.19 
Transfer to inpatient care <2 wk after 
admission to nutritional program 

41 (3.4) 66 (5.5) 0.62 (0.42–0.91) 0.01 

* Risk ratios and 95% confidence intervals are based on unadjusted binomial regression. 
† Default was defined as three or more consecutive missed weekly visits. 
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‡ Children were transferred to inpatient care if they had weight loss or no weight gain, a clinical complication, 
or both.   
§ Other clinical complications included skin infections, the nephrotic syndrome, injuries, and urinary tract 
infections, viral in- fections, anemia, and worsening of clinical state. 

Discussion 

In this double-blind, randomized, placebo 
controlled trial; we found that routine provision of 
amoxicillin was not superior to placebo for 
nutritional recovery in children with uncomplicated 
severe acute malnutrition.  

This finding challenges the view that routine 
antibiotic therapy is always necessary or beneficial. 
Considering the burden of infection and limitations 
in the local capacity for adequate medical follow-
up, eliminating routine antibiotic use could 
represent an important simplification of treatment, 
resulting in substantial cost savings with respect to 
drugs, staff, and systems for delivery and 
encouraging expanded service provision and 
responsible antibiotic stewardship. Driven by 
numerous factors, including imprudent antibiotic 
use, resistance to antibiotics can result in infections 
that are especially difficult and costly to treat. 
[20,21] Our study showed that amoxicillin reduced 
the risk of a transfer to inpatient care by 14%, as 
compared with placebo. Further review revealed 
three important insights. First, 53% of children 
transferred to inpatient care according to the study 
protocol (49% in the amoxicillin group and 56% in 
the placebo group) were admitted to a hospital 
(Table S2 in the Supplementary Appendix).  

Owing to multiple considerations, including 
operational constraints such as limited capacity, 
only 50% of children who were eligible for 
inpatient care because of weight loss or lack of 

weight gain were admitted. Amoxicillin reduced 
the risk of hospitalization, potentially a more 
specific and generalizable secondary end point than 
a transfer to inpatient care, by 24%, as compared 
with placebo (risk ratio, 0.76; 95% CI, 0.62 to 
0.92). Second, among hospitalized children, there 
were no significant between-group differences in 
the mean length of stay (4.9 days in the amoxicillin 
group and 4.4 days in the placebo group, P= 0.32) 
or the rate of recovery (94% and 96%, 
respectively).  

Children in both groups recovered quickly, 
suggesting that adequate inpatient care may 
mitigate any risk associated with the absence of 
routine antibiotic use. Third, amoxicillin 
specifically reduced the risk of transfers to 
inpatient care for clinical complications due to 
gastroenteritis.  

This was an unexpected finding, since the viruses 
and parasites primarily responsible for 
gastroenteritis in young children are not sensitive to 
amoxicillin. [23] A possible explanation is that 
poor mucosal integrity in malnourished children 
allows the translocation of bacteria across 
compromised intestinal surfaces, resulting in 
bacteremia. [2,24,25]  

Alternatively, oral antibiotics may reduce excessive 
proliferation of small- bowel flora, [26] modifying 
the composition and function of the gut 
microbiome. 

 
Table 3: Anthropometric Data and Signs of Infection According to Study Group 

Variable Amoxicillin Placebo Mean Difference or Risk Ratio (95% CI)* P Value 
Anthropometric data 
Weight gain after admission to nutritional program (g/kg/day) 
Week 1 11.1±7.7 7.3±7.6 3.8 (3.1–4.4) <0.001 
Week 2 7.0±4.3 5.7±4.4 1.2 (0.9–1.6) <0.001 
Week 4 5.0±2.5 4.5±2.6 0.5 (0.3–0.7) <0.001 
Program discharge 4.9±3.9 4.0±4.1 0.9 (0.5–1.2) <0.001 
Gain in length or height after admission (mm/day) 
Week 1 −0.01±0.38 0.01±0.32 −0.02 (−0.04–0.01) 0.29 
Week 2 0.01±0.17 0.01±0.14 0.00 (−0.01–0.01) 0.95 
Week 4 0.16±0.20 0.16±0.19 0.01 (−0.01–0.02) 0.38 
Program discharge 0.11±0.16 0.11±0.15 0.00 (−0.01–0.01) 0.86 
Gain in mid-upper-arm circumference after admission (mm/day) 
Week 1 0.57±0.49 0.36±0.46 0.21 (0.17–0.25) <0.001 
Week 2 0.39±0.31 0.31±0.31 0.08 (0.05–0.10) <0.001 
Week 4 0.32±0.20 0.28±0.20 0.04 (0.02–0.05) <0.001 
Program discharge 0.30±0.27 0.24±0.28 0.06 (0.04–0.08) <0.001 
Signs of infection 
Diarrhea — no./total no. (%) 
Week 1 38/1180 (3.2) 78/1185 (6.6) 0.49 (0.33–0.71) <0.001 
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Week 2 78/1151 (6.8) 68/1140 (6.0) 1.14 (0.83–1.56) 0.43 
Vomiting — no./total no. (%) 
Week 1 15/1180 (1.3) 28/1185 (2.4) 0.54 (0.29–1.00) 0.05 
Week 2 15/1151 (1.3) 22/1140 (1.9) 0.67 (0.35–1.30) 0.24 
Cough — no./total no. (%) 
Week 1 84/1180 (7.1) 108/1185 (9.1) 0.78 (0.59–1.03) 0.08 
Week 2 91/1151 (7.9) 105/1140 (9.2) 0.86 (0.66–1.12) 0.27 
Tachypnea — no./total no. (%)† 
Week 1 14/1180 (1.2) 9/1185 (0.8) 1.56 (0.68–3.60) 0.29 
Week 2 9/1151 (0.8) 4/1140 (0.4) 2.23 (0.69–7.22) 0.18 
Fever — no./total no. (%) 
Week 1 15/1180 (1.3) 25/1185 (2.1) 0.60 (0.32–1.14) 0.12 
Week 2 28/1151 (2.4) 22/1140 (1.9) 1.26 (0.73–2.19) 0.41 
Malaria with fever — no./total no. (%) 
Week 1 8/1173 (0.7) 16/1179 (1.4) 0.50 (0.22–1.17) 0.11 
Week 2 20/1147 (1.7) 16/1137 (1.4) 1.24 (0.65–2.38) 0.52 
 
*Plus–minus values are means ±SD. Mean 
differences and 95% confidence intervals are 
shown for gains from baseline (i.e., admission to 
the nutritional program) in anthropometric data.  

Gains were calculated with the use of t-tests (for 
weight gain) or linear regression adjusted for 
baseline data (for gains in height and mid-upper-
arm circumference). Risk ratios and 95% 
confidence intervals are shown for signs of 

infection and are based on unadjusted binomial 
regression.  

† Tachypnea was measured in children who were 6 
to 11 months of age as a respiratory rate of more 
than 50 breaths per minute and in children who 
were 12 to 59 months of age as a rate of more than 
40 breaths per minute. The values shown are the 
average of the two mean. 

 
Table 4: Bacteriologic Status and Antibiotic Resistance at Admission to Nutritional Program 

Bacteriologic Status Total Amoxicillin Amoxicillin–Clavulanate 
Resistance 
number/total number (percent) 

Bacterial gastroenteritis* 114/1090 (10)  
Enterobacteria 66/114 (58) 40/114 (35) 10/114 (9) 
Campylobacter 55/114 (48) 5/114 (4) 0/114 
Bacteremia 41/1087 (4)  
Enterobacteria 34/41 (83) 27/41 (66) 6/41 (15) 
Pneumococcus 4/41 (10) 0/41 0/41 
Staphylococcus species other than S. aureus 3/41 (7) 0/41 0/41 
Bacteriuria 26/789 (3)  
Enterobacteria 24/26 (92) 21/26 (81) 4/26 (15) 
Pseudomonas aeruginosa 1/26 (4) 1/26 (4) 
Enterococcus 1/26 (4) 0/26 
* The total number of children infected by type-specific bacteria is greater than the total number of children 
with bacterial gastroenteritis, because multiple types of bacteria were identified in seven children. 

We found that routine amoxicillin use provided 
some benefit over placebo in terms of short-term 
weight gain. The greater early weight gain in the 
amoxicillin group appeared to contribute to a 
slightly faster time to recovery (mean, 2 days). 
However, without evidence of longer-term effects 
on weight or height, the early growth-promoting 
benefits of routine antibiotic use may be limited.  

 Our study has several key limitations. First, we 
assumed a likelihood of nutritional recovery of 
80%, which was not achieved, and we cannot rule 
out the possibility that amoxicillin had a protective 
effect of 12% or a harmful effect of 1% on 
nutritional recovery. Second, although the study 

was not designed to estimate the effect on 
mortality, mortality was lower than expected and 
previously reported. Third, the study was limited to 
one regimen, which was consistent with the 
national protocol. We therefore leave unanswered 
the question of whether alternative antibiotic 
regimens, such as a regimen with a dosage that 
accounts for altered pharmaco kinetics in severely 
malnourished children [28,29] or a regimen that 
minimizes the emergence of resistant strains, could 
have maximized recovery. Finally, the study 
interventions were performed by well-trained and 
supervised medical personnel and there was close 
follow-up, features that may not be generally 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Balot et al.                                                                                          International Journal of Pharmaceutical and Clinical Research 

1611 

representative of standard care provided in many 
nutritional programs. Our findings should be 
confirmed in studies designed to reflect real-life 
contexts. 

In conclusion, we found no significant benefit of 
routine amoxicillin use with respect to nutritional 
recovery among children with un- complicated 
severe acute malnutrition in MTC (Malnutrition 
treatment center) GMC Chittorgarh. Our findings 
provide useful information for public health 
authorities and their implementing partners 
regarding the routine use of antibiotics in the 
treatment of uncomplicated severe acute 
malnutrition. 
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