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mean length of stay was 13 days. On comparison with
227 cases of SAM aged 6–60 months, uraemia
(P<0.01) and leucocytosis (P<0.05) were significantly
more common in children with age group less than 6
months whilst anaemia (P<0.01) was significantly
more common in children with age group 6–60
months.

Abstract
Introduction: Severe acute malnutrition (SAM) in
infants less than 6 months of age is not rare. There is a
lack of studies in this age group in the literature.
Objective: To study the clinical and laboratory
characteristics, comorbidities and outcome of SAM in
infants less than 6 months of age and compare them
with SAM in children 6-60 months of age in the
Nutritional Rehabilitation Centre (NRC) of the
Department of Paediatrics, Jawaharlal Nehru Medical
College Hospital (JNMCH), Aligarh Muslim
University, Uttar Pradesh, India

Conclusions: Lack of breast feeding (93%) was the
main contributory factor for SAM in the less than 6
month age group. Uraemia and leucocytosis were
significantly associated with SAM in children less
than 6 months of age compared to SAM aged 6 -60
months in this study done in the NRC of the
Department of Paediatrics, JNMCH, Aligarh Muslim
University, Uttar Pradesh, India.

Method: A hospital-based prospective observational
study was conducted from January 2013 to October
2014 on children aged 1 to 60 months admitted to the
NRC of the Department of Paediatrics, JNMCH. SAM
was identified and managed as per WHO protocols.
We studied the clinical and laboratory characteristics,
comorbidities and outcome of SAM infants less than 6
months of age and compared them with SAM aged 660 months. Statistical analysis was done, using SPSS
17 for Windows Software.
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Introduction
Severe acute malnutrition (SAM) in infants less than 6
months of age is defined as weight-for-length less than
-3 Z-score or presence of bilateral pitting oedema1.
SAM in infants less than 6 months of age is not rare1.
Lack of breast feeding practices has been found to be
the culprit for SAM in this age group2. Mortality
associated with SAM is high in infants compared to
children3. There is a lack of systemic reporting of
SAM in this age group and a lack of literature on
clinical and laboratory characteristics of SAM in
infants less than 6 months of age.

Results: A total of 72 cases of SAM less than 6
months of age were admitted. Lack of breast feeding
(93%) was the main contributory reason for SAM in
this age group. Anaemia (80%), diarrhoea (59%) and
pneumonia (29%) were the most frequent
comorbidities encountered. There were 2 deaths
giving a case fatality rate of 2.8%, Sixty six (92%)
patients were discharged from hospital. Forty four
(61%) patient recovered. Seventeen (24%) patients
defaulted. Mean weight gain was 11g/kg/day and the
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Objective
To study the clinical and laboratory characteristics,
comorbidities and outcome of SAM in children less
than 6 months of age and to compare them with SAM
in children 6-60 months in the Nutritional
Rehabilitation Centre of the Department of
Paediatrics, Jawaharlal Nehru Medical College
Hospital (JNMCH), Aligarh Muslim University, Uttar
Pradesh, India

License.
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between SAM aged less than 6 months and SAM in 6–
60 months age groups was made. Statistical analysis
was done, using the statistical package for social
science (SPSS 17) for Windows Software. Continuous
variables were expressed as means, standard deviation
(SD), confidence intervals (95% CI), frequency and
range. P value <0.05 was taken as significant.
Univariate analysis was done for computing
association of factors separately. Multilogistic
regression analysis was done for finding associations
of dependent factors in relation to other factors.

Method
A hospital-based prospective observational study was
conducted from January 2013 to October 2014 on
children aged 1 to 60 months admitted to the NRC of
the Department of Paediatrics, JNMCH. A complete
history was taken and a systemic examination of SAM
children was done. Comorbidities were identified and
managed according to the World Health Organisation
(WHO) protocol for the management of SAM. The
haemoglobin (Hb) level was estimated using a LabLife
3D haematological autoanalyser. A Hb level of less
than 11 g/dl was the cut off value for anaemia in
children aged 6–60 months4. Due to the lack of
diagnostic criteria of anaemia for children under 6
months of age, the same cut off value which is
accepted in clinical practice5 was adopted. Total
leucocyte count (TLC) was also estimated by the
LabLife 3D haematological autoanalyser. TLC less
than 4,000 cells/cu mm was taken as leucopenia and
TLC more than 16,000 cells/cu mm was taken as
leucocytosis. Random blood glucose (RBG) was
estimated by Accu-Check® Active (Roche
Diagnostics GmbH 68298 Mannheim, Germany).
RBG less than 54 mg% was taken as hypoglycaemia
as per WHO SAM protocol.

Results
Of the total 299 cases 72 (24%) children were less than
6 months of age and 227 (76%) 6-60 months of age.
Study was male predominant (59%) with no
statistically significant difference in sex. Seven
percent of young infants were exclusive breast fed.
Comorbidities found in the study included anaemia
(80%), diarrhoea (59%), pneumonia (29%), urinary
tract infection (11%), otitis media (27%), and
hypothyroidism (4%). Of the 72 children less than 6
months of age, 66 (92%) were discharged from
hospital, 44 (61%) recovered, 05 (7%) left against
medical advice and 01 (1%) absconded. Five (7%) of
patients relapsed and 17 (24%) defaulted. There were
2 deaths giving a case fatality rate of 2.8%. Mean (SD)
weight gain was 11(9.1) g/kg/day and mean length of
stay was 6.6 days (range 2-49).

Blood urea values greater than 40 mmol/l and serum
creatinine values greater than 0.90 mg/dl were
considered to be high. Serum sodium less than
135mEq/l was taken as hyponatraemia. Serum
potassium less than 3.5 mEq/l was taken as
hypokalaemia. Thyroid profile was done to detect
hypothyroidism, Urine full report and culture were
done to detect occult urinary tract infections. A
comparison of the clinical profile and outcome

Table I compares the
clinical and laboratory
characteristics of SAM in the less than 6 months and 6
- 60 months age groups.

Table 1: Comparison of clinical and laboratory characteristics of severe acute malnutrition in less than 6
months and 6 or more months age groups
Characteristic
<6 months
6 or > months P value Odds ratio 95.0% confidence interval
(n=72)
(n=227)
Lower
Higher
Male Sex
43
143
0.48
0.8
0.47
1.40
Pneumonia
21
70
0.56
0.81
0.45
1.44
Diarrhoea
43
140
0.33
0.78
0.60
1.80
Anaemia
58
210
0.001
0.18
0.08
0.41
Leucopenia
05
08
0.36
1.64
0.53
5.11
Leucocytosis
23
42
0.04
1.88
1.40
3.40
Uraemia
36
58
0.001
2.8
1.60
4.90
Deranged creatinine
30
81
0.48
1.2
0.70
2.10
Hypoglycaemia
10
32
0.85
1.1
0.59
2.10
Hyponatraemia
42
121
0.58
1.19
0.69
2.06
Hypokalaemia
18
48
0.50
1.2
0.66
2.30
Uraemia (P<0.01) and leucocytosis (P<0.05) were
significantly more common in children with age group
less than 6 months whilst anaemia (P<0.01) was

significantly more common in children with age group
6 months or greater (Table 1). Other variables were
found to be statistically insignificant.

235

A hospital-based study of severe acute malnutrition in…. Sri Lanka Journal of Child Health, 2017; 46(3): 234-237

The problem of SAM in young infants has always been
overlooked. Management of SAM in young infants is
different from that in children aged 6–60 months and
with effective implementation of the WHO protocol,
case fatality rate and other outcomes can be improved
in this age group.

Discussion
There is a misconception that SAM in infants less than
6 months of age is rare. Only 7% of young infants were
exclusively breast fed and 92% of the mothers had
insufficient milk issues as a reason for introduction of
top feeding in our study and hence babies were shifted
to top feeding. This could be the main contributory
factor for SAM in young infants.

Conclusions
• Lack of breast feeding (93%) was the main
contributory factor for SAM in the less than
6 month age group.
• Uraemia and leucocytosis were significantly
associated with SAM in children less than 6
months of age compared to SAM aged 6 -60
months in this study done in the NRC of the
Department of Paediatrics, JNMCH, Aligarh
Muslim University, Uttar Pradesh, India.

Comorbidities encountered in SAM were the main
hindrances in its management and the main reasons for
treatment failure and prolonged length of stay in NRC.
Anaemia (80%), diarrhoea (59%), pneumonia (29%),
urinary tract infection (11%), otitis media (27%) and
hypothyroidism (4%) were the common comorbidities
encountered in this study. Unfortunately, there is a
lack of published data regarding these comorbidities in
young infants with SAM. Association of leucocytosis
and uraemia in SAM in young infants as compared to
6–60 months in our study is a new finding which
cannot be compared due to the paucity of studies in the
literature. This finding can be explained on the basis
that SAM in infants less than 6 months of age are more
prone to infection and dehydration. This emphasises
the need to detect subclinical infections in this age
group for effective management of SAM and this be
challenging. Anaemia, mostly due to nutritional
causes, was found to be more common in SAM aged
6–60 months.
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In our study, of the 72 children less than 6 months of
age, 91% of cases were discharged as per Operational
guideline on facility based management of SAM
20116,7. This was higher than the national and
international standard of care (>75%) for programmes
that treat children with SAM6,7. Intractable sepsis was
the reason for the deaths during the study period. There
was no significant difference in outcome indicators in
both age groups. The length of stay was 13 days (2-45)
and there was no significant difference with SAM
aged 6–60 months. The average weight gain was
11g/kg/day which is acceptable at nationally and
internationally-agreed upon minimum average weight
gain (>8 g/kg body weight/day) for programmes that
treat children with SAM as per Operational guideline
on facility based management of SAM 20117,8. There
are no specific Sphere indicators for infants aged <6
months and so outcomes were compared with
guidelines for SAM aged 6–60 months8. This again
highlights the need of enlarging our horizon for better
management of SAM in young infants. This age group
has been neglected when compared to the
development made in the management of SAM aged 6
– 60 months9.
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