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Abstract -

Introduction: Severe acute Malnutrition
(SAM)is a major contributor to mortality among
under-five children. As per the International
standard care of SAM, a cure rate of at least 75%
with <10% mortality has been set as the minimum
goal. But, in practice, this is a difficult goal. Studies
on the availability and acceptance of indigenous
ready to use therapeutic food (RUTF) in the
management are scanty. Hence, this study was
undertaken.

Objectives: To assess the outcome of
treatment of under-five children with SAM, using
indigenous RUTF.

Materials and Methods: All consecutive
cases of under-five children with SAM as per WHO
Diagnostic Criteria, who attended a tertiary care
teaching hospital over a period of 18 months were
enrolled. They were managed using the WHO
Treatment protocol and an indigenously developed
RUTF. They were kept under follow up for 6
months and the outcomes were assessed with
respect to cure, not cured, lost to follow up or died.

Results: There were 67 children with SAM;
majority 60 (89.6%) were <36 months of age; and
36 (53.7%) were infants. The male: female ratio
was 1.8:1. 34 (51%) children had edematous
SAM(E- SAM) and two third of them were infants
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(P <0.05). 47.4% had acute/persistent respiratory
infection, 17% had acute/persistent diarrhea, 22%
had congenital anomalies and one had HIV
infection. 19% were preterm and 45% were low
birth weight (LBW) babies, 52% were born by CS
27% had NICU admission. And 36% had
developmental delay. 40% were not fully
immunized. The infant and young child feeding
(IYCF) practices were suboptimum in the majority;
only 49% were breast fed within an hour of birth
and 9% were breastfed beyond 6 months of age.
Early introduction of complementary feeding was
noted in 91%. 55% had serious medical
complications and 64% >6 months of age failed the
appetite test. 65% had severe stunting, 25%
had severe anemia and 27% had severe hypoalbu-
minemia <2.5 g/dl.Three died before initiating
treatment and were excluded in the analysis of
outcome. The acceptance of the indigenous RUTF
was good.33 (51.6%) achieved cure, 18
(28.1%)were not cured, 9 (14.1%)lost to follow up
and 4 (6.25%) died. The cure rate was less than the
goal of 75%, but the mortality was <10%. Mortality
was due to severe infection with septic shock and
multiorgan dysfunction syndrome in five and
aspiration of feed in two children. The factors that
correlated with mortality were the presence of
edema, skin changes, danger signs and severe
hypoalbuminemia (P <0.01).

Conclusion: Both SAM and E-SAM were more in
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the younger age group, especially infants, in males,
LBW and CS babies and those with suboptimum
I'YCEF practices. The cure rate was more than 50%
and mortality was <10%.Mortality was more in E-
SAM and those with serious medical complications
like skin changes, danger signs, hypoalbuminemia
and septic shock. The use of indigenous RUTF was
promising. Strengthening of IYCF practices, early
diagnosis, optimum treatment of SAM and use of
indigenous RUTF are recommended.

Keywords: Severe Acute Malnutrition (SAM),
Edematous SAM (E-SAM), IYCF practices, Ready
to use Therapeutic Food (RUTF), Indigenous
RUTF

Introduction:

Severe acute malnutrition (SAM is reported
to account for more than one million preventable
child deaths (1,2,3). The reported mortality was as
high as 20-30%. As per the WHO Diagnostic
criteria for diagnosis and the International standard
care of SAM, a cure rate of 75% with <10%
mortality has been set as the minimum goal (3).
Commercial Ready to use therapeutic food (RUTF)
is suggested for management of cases SAM (4).
However, many centres have reported a lesser cure
rate and the difficulties in using the commercial
RUTEF (5). Many experts have suggested the use of
indigenous RUTF. Studies on the availability and
acceptance of indigenous ready to use therapeutic
food (RUTF) are scanty. Hence, this study was
undertaken to assess the outcome of treatment of
under-five children with SAM, using indigenous
RUTF.

Materials & Methods:

All consecutive cases of under-five children
with SAM diagnosed as per the WHO Diagnostic
Criteria (7), who were admitted in SAT Hospital,
Govt. Medical College, Thiruvananthapuram,
Kerala, South India over a period of 18 months
were enrolled. Institutional Research and Ethics
Committee approval and informed consent from
mothers were obtained prior to study.
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Anthropometric measurements were
undertaken using standard procedures and
equipment's and were compared with WHO growth
charts. Socio Demographic profile, IYCF
practices, Anthropo-metric measurements and all
co-morbidities were recorded. They were managed
using the 10 steps of WHO Treatment protocol.
Appetite test was performed in those > 6 months of
age. Indigenously developed RUTF was used for
appetite test and management. SAT Mix and gluten
free ELIZ mix were used as per tolerance and
acceptance. SAT Mix is a ready to eat roasted and
powdered mixture with rice: wheat: black gram:
sugar in the ratio 1:1:1:2 and ELIZ mix substituted
ragi for wheat with the same composition (6). The
above mixtures were enriched with skimmed milk
powder and coconut oil in the ratio 3:1:1 and made
into a paste prior to feeding. Thus, the calorie and
protein content were raised from 350 Kcal and 8 g
protein to S00Kcal and 15 g per 100 g of mix. F75
and F100 were prepared indigenously using milk
based and cereal- milk based formula. F 75 with 75
Kcal and 1 g protein/100 ml constituted; Cow's
milk or equivalent - 30 g, sugar- 9 g and coconut oil-
2 g or Cow's milk or equivalent - 30 g, sugar- 6 g,
cereal flour (puffed rice)- 2.5 g and coconut oil- 2.5
g or Cow's milk or equivalent - 25 g, sugar- 3 g,
cereal flour (puffed rice)- 6 g and coconut oil- 3 g
with water up to 100 ml. F 100 with 100 Kcal and 3
g protein/ 100 ml constituted; Cow's milk or
equivalent - 95 g, sugar- 5 g and coconut oil- 2 g or
Cow's milk or equivalent - 75 g, sugar- 2.5 g, cereal
flour (puffed rice)- 7 g and coconut oil- 2 g with
water up to 100 ml. They were discharged after
correcting the medical co-morbidities and after
attaining 10-15% of the trough weight after
clearance of edema. They were kept under follow
up for 6 months and the outcomes were assessed
with respect to cure, not cured, lost to follow up or
died. Cure was defined as weight for height > 90%
of the expected. The data was computed and
analyzed using SPSS Version 16. Descriptive
statistics was used for participant characteristics
and univariate analysis was done for significance at
Pvalue <0.05.
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Results:

There were 67 children with SAM; majority
60 (89.6%) were <36 months of age, those <6
months old were 19 (28.4%), 6-12 months old were
17 (25.3%), 12-36 months were 24 (35.8%), and
the rest were >36 months of age. The male: female
ratio was 1.8:1. 34 (51%) children had edematous
SAM and 64.7% of edematous SAM were infants
and this observation was statistically significant (P
<0.05).The distribution is presented in table 1.
Majority belonged to middle and low Socio-
Economic status. 31% had acute respiratory
infection, 16% had persistent respiratory infection,
13% had acute diarrhea, 4% had persistent diarrhea
22% had congenital anomalies and one was HIV
infected. 81% were born full term and the rest were
preterm babies. 45% were LBW and 52% were CS
babies, 27% had NICU admission and 36% had
developmental delay. 40% were not fully
immunized. The infant and young child feeding
(IYCF) practices were suboptimum in the majority;
only 49% were breast fed within an hour of birth
and 9% were breastfed beyond 6 months of age.
Early introduction of complementary feeding was
noted in 91%. 55% had serious medical
complications and 64% of them > 6 months of age
failed the appetite test. 65% had severe stunting,
25% had severe anemia and 27% had severe
hypoalbuminemia <2.5 g/dl. The co-morbidities
are detailed in table 2. The acceptance of the
indigenous RUTF was good. Out of 67, there were
7 mortalities, 3 died before initiating treatment and
were excluded from the analysis of outcome.33
(51.6%) achieved cure, 18 (28.1%) were not cured,
9 (14.1%) lost to follow up and 4 (6.25%) died. The
cure rate was > 50%, but it was less than the goal of
75%. The mortality after initiating treatment was <
10%, as per the international goal. Mortality was
due to severe infection with septic shock and
multiorgan dysfunction syndrome in five and
aspiration of feed in two children. The factors that
correlated with mortality were edema (E-SAM),
skin changes, severe medical complications with
danger signs and severe hypoalbuminemia (P
<0.01).
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Discussion:

Majority of cases of SAM were in the
younger age group, <36 months and more than half
were infants. This is in accordance with other
observations (8). Males were more compared to
females. This may be due to the poor resistance
power in males coupled with prevailing health
seeking behaviors. The mothers belonged to middle
or low socio-economic status and only 49.6% had
secondary education. This reflects the type of
population seeking health care in government
settings. More prevalence of SAM in low socio-
economic status and lower maternal education has
been reported (1). Half of them (51%) had
edematous SAM, which is equivalent to
Kwashiorkor. There are other reports of this being
the predominant type and up to 68% prevalence has
been reported (9). This is a known factor that
determines outcome including mortality. 64.7% of
edematous SAM was infants and this observation
was statistically significant. This denotes a recent
changing profile, as against the classical
description of kwashiorkor in toddlers (8).
Strengthening of I'YCF practices including breast
feeding are to be undertaken to tackle this situation
(10). Perinatal issues like LBW, delivery by CS,
NICU admission, developmental delay were noted
as significant associated factors in SAM.
Immunization coverage was also incomplete in
40% of cases, which may be one of the reasons for
the high co-morbidities and the missed opportunity
for early intervention during immunization visits.
IYCF practices were suboptimum as observed in
other studies (9). The co-morbidities noted in the
study were like comparable to reports (11).

Regarding the outcome, those who were
cured, achieved >90% of weight for height within 3
months period. The cure rate was 51.6% as against
the goal of > 75%. Most workers have reported a
cure rate <75%, comparable to the present study.
The mortality after initiation of therapy was <10%,
on par with the International goal. A mortality of >
20% is considered unacceptable. The dropout rate
was also < 20%, which is also acceptable. The
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determinants of mortality were presence of E-SAM
with edema, skin changes and severe hypoalbu-
minemia and serious medical complications. This
is in accordance with studies from other developing
countries (12, 13, 14). In a recent study from
Uganda on 251 patients (15), the treatment
outcome was successful in 66.9 %, unsatisfactory
in 21.2 %, mortality in 11.9 %and dropout rate was
8.0 %. Hypothermia and HIV infection were the
leading causes of death unlike in the present study.
The region wise causes of mortality are variable
(16, 17, 18). In a previous study from the same
centre, biochemical markers of mortality in
malnutrition have been reported (19). Other
workers also have highlighted the various
anthropometric and biochemical factors for
outcome (20). The acceptance of the indigenously
prepared F 75, F 100 and the RUTF were
promising. No one had to be shifted to commercial
formula due to feed intolerance. The success of
community based approach and use of indigenous
RUTF have been endorsed by other workers (5,21,
22). Community based approach and locally
prepared supplements are recommended, as these
are cost effective (23, 24). The changing profile of
SAM with more incidence in infants is an eye
opener to strengthen IYCF practices (8,10). Early
identification and optimum intervention with a
holistic approach referral are pivotal in the outcome

(25). The acceptance of indigenously prepared
F75,F100 and RUTF was good and these are
recommended for success, when commercial
preparations are unavailable, unacceptable or
unaffordable (26).

Conclusion:

SAM was more in the younger age group,
especially infants,male gender and those with
suboptimum [YCF practices. More than half had
serious medical complications, two third had
severe stunting and one-fourth had severe anemia.
The cure rate was >50% and the mortality was
<10%. The acceptance of indigenous RUTF was
promising. The significant factors associated with
mortality were presence of danger signs, edema,
skin changes and severe hypoalbuminemia.
Strengthening of IYCF practices, early diagnosis
and optimum treatment of SAM utilizing
indigenous RUTF are recommended.
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Table 1: Age Distribution of Children with Severe Acute Malnutrition (SAM)

Age Edematous SAM Non-Edematous SAM Total

No. (%) No. (%) No. (%)
2-6 months 11 (16.42) * 8 (11.9) 19 (28.4)
6-12 months 11(16.42) * 6 (8.96) 17 (25.4)
12-36 months 6 (8.96) 18 (26.87) 24 (35.8)
36-60 months 6 (8.96) 1 (L.5) 7(10.4)
Total 34 (50.7) 33 (49.3) 67 (100)
* P <0.05 (Significant)
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Table 2: Co-morbidities and Associated
Conditions in Children with Severe Acute
Malnutrition (SAM)

Condition No. %

Acute Respiratory Infection 21 31.3
Persistent Cough > 1 mo. 11 16.4 2.
Acute Diarrhea 9 13.4
Persistent Diarrhea>2 weeks 3 4.4
Urinary Tract Infection 2 3 3.
Septicemia 5 7.5

Skin Infection 2 3

Edema 25 37.3

Skin Changes 23 343 4
Hair Change 39 58.2
Anemia 61 91
Mucosal changes/ Candidiasis 48 71.6
Hepatomegaly 30 44.8
Hypoglycemia 21 313 S
Hypothermia 6 9
Electrolyte Imbalance 8 11.9
Dehydration 13.4
Hypoalbuminemia < 2.5 g/dl 18 269 6.
Stunting 64 95.5
Congenital Heart Disease 7 10.45
Cerebral Palsy 1 1.5

Other Anomalies* 3 4.5

HIV 1 s 7
Prematurity 13 19.4

Low Birth Weight 30 44.7

CS Delivery 35 52.2
NICU Admission 25 37.3
Developmental Delay 24 358 8
Partially Immunized 27 40.3

Not Breastfed within an Hour 34 51
Non-Exclusive Breast feeding

during 1st 6 months of age 61 91 9.
Early initiation of

Complementary Feeding

before 6 months of age 55 82.1

* Ano-rectal malformation-1, Hirschsprung's
diasease-1, Pierre Robin sequence-1
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