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ABSTRACT

BACKGROUND

Malnutrition is one of the leading causes of morbidity and mortality in children
under 5 years of age. Children with severe acute malnutrition have nine times
higher mortality than those in well-nourished children. The purpose of this study
was to describe the demography, clinical profile, and outcome of children with
severe acute malnutrition aged between 6 months to 59 months admitted in
nutrition rehabilitation centre at a tertiary care hospital in North East India.

METHODS

A cross sectional-observational hospital-based study was conducted between May
2019 and April 2020 on 140 children. Severe acute malnutrition was diagnosed as
per WHO criteria by using standard techniques. Variables recorded were
demographic factors, anthropometry, clinical profile, laboratory tests, and medical
complications. The outcome indicators including hospital course were studied.

RESULTS

In the present study 63.6 % were males and the mean age of presentation was
20.0 £ 1.54 months. 57.1 % children were found to be having both weight for
height z-score below — 3 SD and mid upper arm circumference less than 115 mm
together. Acute gastroenteritis (45.2 %) was the most common co-morbid
condition followed by respiratory tract infection (26.2 %). Iron deficiency anaemia
was found in 70.7 % of study children. Recovery rate from severe acute
malnutrition was 86.4 % with average weight gain of 6.4 g / kg / day.

CONCLUSIONS

Children with severe acute malnutrition tend to suffer from serious co-morbid
conditions. Early identification and treatment in nutrition rehabilitation centre with
facility for critical care support should become a key component of continuum of
care for children with severe acute malnutrition.
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BACKGROUND

“Malnutrition in children is widely prevalent in developing
countries especially sub-Saharan Africa and South-East Asia
including India. Nearly fifty percent of all deaths in children
are attributed to malnutrition. Globally, every year 3 million
children below 5 years of age reported death due to
malnutrition.! Major health consequences of malnutrition in
children includes delayed physical growth, impaired motor
development, poor cognitive skills and vulnerability to
serious infectious diseases. Severe acute malnutrition is both
a medical and social disorder. The children with severe acute
malnutrition have nine times higher risk of dying than well-
nourished children. Severe acute malnutrition afflicts an
estimated 8.1 million under-five children in India.%3
Malnutrition is also believed to contribute to sixty-one
percent of diarrheal deaths and fifty two percent of
pneumonia deaths.*

Children with severe acute malnutrition should be
manage as 'inpatients' preferably in a specialized units like
Nutrition Rehabilitation Centre with skilled manpower and
adequate resources for medical and nutritional therapeutic
care.” Severe acute malnutrition is defined as per WHO
recommendations by a mid-upper arm circumference
(MUAC) below 115 mm and / or a weight—for—height / length
z-score  (WHZ) below — 3 SD of WHO Child Growth
Standards and / or bilateral nutritional pedal oedema and /
or visible severe wasting. Severe acute malnutrition with co
morbidities and medical complications need to be managed
and followed up in nutrition rehabilitation centre.® Early
detection of severe acute malnutrition will ensure that these
children will be identified before they develop medical
complications.” Dietary interventions using WHO F 75 and F
100 formulae in the management of inpatient care of severe
acute malnutrition have improved outcomes including
reduced mortality, early recovery and higher weight gain.®
There were lack of data on the demographic and clinical
presentation of children with severe acute malnutrition in
North East India.

The purpose of the study was to describe the
demographic, clinical profile and outcome of children with
severe acute malnutrition aged between 6 months to 59
months in a tertiary teaching hospital in Manipur.

METHODS

“A cross sectional-observational study was carried out over
a period of 12 months, from May 2019 to April 2020 in the
nutrition rehabilitation centre, Department of Paediatrics,
Manipur, North East India. Ethical clearance was obtained
from the institutional ethics committee. Written informed
consent was obtained from the parents in the local language
before entering the study. At the nutrition rehabilitation
centre, the age, weight, height / length, mid upper arm
circumference, and presence or absence of bilateral pitting
pedal oedema were assessed in all study subjects. Severe
acute malnutrition was diagnosed as per WHO
recommendation when the child had any one of the
following criteria: weight for height (z score) less than - 3
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standard deviation (SD), mid-upper arm circumference
(MUAC) less than 115 mm, nutritional bipedal oedema or
visible severe wasting”.? Electronic weighing scale were used
for measuring the weight of the child. Standing height were
measured using the stadiometer for children aged 2 years
and above whereas for children younger than 2 years’ length
on lying down position were measured using infantometer.
The weighing scale, stadiometer and infantometer were
calibrated each week before the start of the data collection.
MUAC was measured using the multicolour (red, yellow,
green zones) mid arm insertion tape on left arm. Height was
measured to the nearest 0.1 cm, weight to the nearest 0.1
kg and MUAC measured to 2 mm precision. All the children
were also assessed for visible severe wasting and bilateral
pedal oedema. Detailed history was taken for all the children
and examined clinically to detect the presence of co
morbidities and medical complications as per guidelines on
Integrated Management of Neonatal and Childhood
Ilinesses.’® The necessary laboratory investigations and
treatment were done according to clinical outcome of the
enrolled children.

Inclusion Criteria

1. All children with severe acute malnutrition aged between
6 to 59 months admitted in the nutrition rehabilitation centre
were enrolled for the study.

2. Severe acute malnutrition with co-morbidities were
included.

3. Severe acute malnutrition with complications were
included.

4. Severe acute malnutrition with micronutrient deficiencies
were included.

Exclusion Criteria
Children with HIV and malignancies were excluded from the
study.

Statistical Analysis

The data was collected and entered into excel sheet.
Statistical analyses were performed using SPSS for Windows
version 22.0. Descriptive analyses were done to calculate
mean, ratio, percentage and standard deviation. Categorical
variables were reported as proportions. Comparison of
MUAC by weight-for-height z-score (WHZ) using Chi-square
test were done and P-value less than 0.05 was considered
statistically significant.

RESULTS

A total of 140 children aged between 6 to 59 months who
made the criteria for severe acute malnutrition were enrolled
for the study. The sociodemographic characteristics of the
study population were detailed in Table 1. Majority (55.7 %)
of children were in the age group of 12 to 24 months. The
mean (SD) age of presentation was 20.0 months + 1.54 SD.
Boys (89) were more affected than girls (51) with a ratio of
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1.7:1. More children (62.1 %) from rural area were affected
with severe acute malnutrition than urban area. Only 6
children were not breastfed, and 35 children were fully
immunized as per national immunization schedule. Of the
total 140 children enrolled 75.7 % had weight—for-height z-
score (WHZ) below — 3 SD, 64.3 % had mid upper arm
circumference (MUAC) < 115 mm and only 6.4 % had
nutritional bipedal oedema. 57.1 % children were found to
be having both WHZ score below - 3S D and MUAC < 115
mm together. Table 2 shows that children with weight—for-
height z-score (WHZ) < - 3 SD have significantly higher
proportion of MUAC < 115 mm as compared to other groups
(P-value 0.0001). 126 children with severe acute
malnutrition had one or the other co morbidities which is
detailed in Table 3. Acute gastroenteritis was the most
common co morbidity followed by acute respiratory tract
infection. One child had Kawasaki disease and another child
suffered from hepatic abscess. Table 4 indicates various
micronutrient deficiency status present among the study
participants. 70.7 % children had iron deficiency anaemia
with mean haemoglobin (gm / dI) level of 9 + 0.16 SD. Table
5 shows complications following severe acute malnutrition.
Out of 77 children, the most common complication was
found to be dehydration (50.6 %) followed by hyponatremia
(15.6 %). Table 6 details outcome of children with severe
acute malnutrition admitted in our nutrition rehabilitation
centre. 86.4 % children recovered and were discharged with
average weight gain of 6.4 g / kg / day. Average length of
hospital stay was 8.7 days. 3 children became defaulter due
to family problem. 2 children required referral to higher
centre for surgical condition and one child expired due to
sepsis. 26 % children came back for three follow up visits,
30 % for 2 visits, 33 % for one follow up visit and 11 % did
not come back for any follow up visit.

Number
Observation (N = 140)
F %
6-<12 42 30.00
Age category 12-24 78 55.71
(months) >24-59 20 14.29
Gender Male 89 63.57
Female 51 36.43
Residence Rural 87 62.14
Urban 53 37.86
Hindu 87 62.14
Religion Muslim 29 20.71
Others 24 17.14
Family type Nuclear 92 65.71
Joint 48 34.29
Upper 0 0
ISocioeconomic Upper middle 20 14.29
status Lower middle 79 56.43
Lower 41 29.29
Exclusive breast feeding unto 6 months 78 55.71
Feeding type Partially breast fed 56 40.00
Non breast fed 6 4.29
Complete 35 25.00
Immunisation Incomplete 88 62.86
Unimmunised 17 12.14
Table 1. Demographic Characteristics of
the Study Subjects (N = 140)
Weight-for-Height MUAC = 115 mm MUAC < 115 mm P-
Z-Score (SD) N (%) N (%) Value
<-2 10 (83.3) 2(16.7)
<-3 25 (23.8) 80 (76.2)
<-4 16 (69.6) 7 (30.4)
Table 2. Comparison of MUAC by Weight—for-Height
Z Score (SD) Using Chi-Square Test
*Fisher's exact test
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Age Group in Months
6-<1212-24F >24F
Noisey FOO) (%) (%)
(N=44)(N=61) (N=21)
Acute gastroenteritis 57 (45.24)  25(56.82) 26 (42.62) 6 (28.57)
Respiratory tract infection 33 (26.19) 7 (15.91) 20(32.79) 6(28.57)

Type of
Co-Morbidities

Tuberculosis 7 (5.56) 0 4 (6.56) 3 (14.29)
Sepsis 9(7.14) 6(13.64) 3(4.92) 0
Urinary tract infection 5(3.97) 0 3(4.92) 2 (9.52)
Hepatic abscess 1(0.79) 0 0 1(4.76)
Meningitis 2 (1.59) 1(2.27) 0 1(4.76)
Measles 3(2.38) 2 (4.55) 1(1.64) 0
Kawasaki disease 1(0.79) 0 1 (1.64) 0
Pyoderma 6 (4.76) 3(6.82) 2(3.28) 1(4.76)
Helminthiasis 1(0.79) 0 1(1.64) 0
Scrub typhus 1(0.79) 0 0 1(4.76)

Table 3. Percentage of Comorbidities
among the Participants (N = 126)

Number (N = 140)

Observation F %
No deficiency sign 7 (5.00)
Rickets 6 (4.29)
Iron deficiency anaemia 99 (70.71)
Vitamin A deficiency 10 (7.14)
Scurvy 2 (1.43)
Vitamin B 16 (11.43)

Table 4. Micronutrient Deficiency
Status among the Participants
*Mean haemoglobin level in gm / dl is 9 + 0.16 with P-value less than 0.001

Number (N = 77)

Complications F %

Dehydration 39 (50.65)
Hyponatremia 12 (15.58)
Hypernatremia 2 (2.60)
Hypokalaemia 5 (6.49)
Hyperkalaemia 3 (3.90)
Hypoglycaemia 6 (7.79)
Hypothermia 10 (12.99)

Table 5. Percentage of Complications among
Children with Severe Acute Malnutrition

Number (N = 140)

Observation F %
Recovery (rate) 121 (86.43)
Defaulter 3 (2.14)
Referred 2 (1.43)
Not recovered 13 (9.29)
Death 1 (0.71)

Table 6. Outcome of the Children with Severe Acute
Malnutrition admitted in Nutrition Rehabilitation Centre.
Average Weight Gain in gm / Kg / Day was 6.4 and Average
Length of Hospital Stay in Days was 8.7.

DISCUSSION

“Children with severe acute malnutrition should be clinically
monitored closely for early detection of co morbidities and
complications. These children should be managed in the
facility-based health care centre to reduce the morbidity and
mortality. In our study, the WHO weight for height z score
< - 3 SD associated with mid upper arm circumference
(MUAC) < 115 mm were found to be 57.1 %. This finding
was slightly lower than the previous study (70.7 %) done by
Singh et al.!! as we had smaller sample size restricted to
facility based tertiary health centre only. Our study also
revealed 6.4 % nutritional pedal oedema which is lower than
the previous reports.

In this study the mean (SD) age of presentation among
children with severe acute malnutrition was 20.0 £ 1.54
months. The maximum number of children belonged to the
age group of 12 to 24 months which have similar findings in
a study done by Syed Tariq et al.!2 There was male to female
ratio of 1.7:1 showing higher number of males and the
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reason could be more male children were brought to the
health care facility than the female child. The present study
shows that severe acute malnutrition was more common
among the rural children than the urban and most of them
significantly belonged to the lower socio-economic strata.
These findings were in accordance with a community-based-
control study done by David SM et al.13

Globally, exclusive breastfeeding up to six months is
advised for all the new-borns as it reduces morbidity and
mortality in children. The current study shows no statistically
significant association between breast feeding and children
with severe acute malnutrition. Immunization against
childhood diseases like tuberculosis, diphtheria, whooping
cough and measles reduce under five child death. Children
suffering from these diseases develop malnutrition as well
as impaired cognitive, emotional and social skills.'* In the
present study, severe acute malnutrition was more common
among partially immunized children than fully immunized
children and 12.1 % children did not receive any
immunization, Table 1. In a study done in Ethiopia it was
observed that fully vaccinated children had a higher chance
of getting recovered from severe acute malnutrition
compared to partially or not vaccinated children.t>

According to literature, malnourished children tend to
suffer from infectious and communicable diseases. In a
Columbian study, 68.4 % of malnourished children were
suffering from diarrheal diseases and 9 % had sepsis at the
time of admission in nutrition rehabilitation centre.® In our
study the most common co morbid disease associated with
severe acute malnutrition was acute gastroenteritis followed
by acute respiratory tract infection and Sepsis. Table 3-
These findings were similar with previous studies which
reported that severe malnourished children suffer in greater
proportion from bacterial acute gastroenteritis and
respiratory tract infection. Two different studies done in
Kenya and Zambia also showed high incidence of diarrhoea
in children with severe acute malnutrition as 49 % and 67
% respectively.!”18 Measles has severe consequences on the
nutritional status in children. In the present study 3 cases
(2.38) of measles were found among the children with
severe acute malnutrition. Previous studies done by
Bhaskaran P in India reported that 3 - 4 % of children with
severe acute malnutrition were suffering from measles.®

In the present study, one case of hepatic abscess,
Kawasaki disease and scrub typhus each were found among
the children with severe acute malnutrition. These findings
need to be studied more to know the correlation with the
malnutrition. In our study, the causative organism identified
in hepatic abscess was Staphylococcus aureus. Other studies
also showed that Staphylococcus aureus was the most
common causative organism for hepatic abscess in
children.°

According to previous studies it was presumed that an
unknown ongoing process involved the nutrition status in
addition to vascular inflammation in Kawasaki disease. In a
study done by I-Hsin Tai et al. found that low serum albumin
level was associated with Kawasaki disease outcome, but no
further investigation was addressed.?! In our study, scrub
typhus was confirmed serologically in a child. A study done
by Nowneet KB et al. among North Indian children found
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that child as young as 8 months was diagnosed serologically
as scrub typhus.??

Protein energy malnutrition is usually overlapped with
micronutrient deficiencies and it is seen that lack of one
micronutrient is typically associated with deficiency of
others.23 In the present study, iron deficiency anaemia was
the most common micronutrient deficiency associated with
severe acute malnutrition.

Other micronutrient deficiency signs were also found
among the participants. Table 4- These findings were
consistent with the previous reports.2%% In our study the
most common complication developed among children with
severe acute malnutrition was dehydration followed by
hyponatremia and hypothermia. Table 5- These findings
were similar with the previous studies done by Rinki H et
a|.26

All the co-morbid conditions and complications were
managed as per national guidelines for severe acute
malnutrition. The micronutrient supplementation was given
as per need of the child. In our study the recovery rate of
children with severe acute malnutrition was 86.4 % which is
remarkably good. 9.3 % of children with severe acute
malnutrition did not recover and death rate was only 0.7 %.
Table 6- These findings were in consistent with national
standards being recovery rate more than 75 %, defaulter
rate less than 15 % and case fatality rate less than 5 %".%7

Average weight gain in the present study was 6.4 gm /
kg / day and average length of hospital stay was 8.7 days
which is acceptable if more than 8 days as per national
severe acute malnutrition guidelines.

CONCLUSIONS

Our study shows that morbidity and mortality of children
suffering from severe acute malnutrition can be reduced
dramatically by managing them in a facility-based health
care centre though they can be cared at community level
through various national health programmes. Children with
clinical comorbidities and complicated severe acute
malnutrition should preferably be treated in a facility-based
care centre. However, the upgradation of nutritional
rehabilitation centre for the management of severe acute
malnutrition is needed in respect of good laboratory facility
and critical care support.

Limitations

Absence of a comparative group, no biochemical evaluation
for micronutrient deficiencies and lack of information on risk
factors for severe acute malnutrition were the major
limitations of the study.
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