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INTRODUCTION

Malnutrition is a major risk factor for death in
children in developing countries,1 and the risk is
higher in children when they present with severe
form of it.2 Severe malnutrition contributes to
~ 54% of deaths in children under 5 years of age.3

Hospital management of severe malnutrition is an
important component of a comprehensive ap-
proach to the problem. Early and effective man-
agement of severely malnourished children is es-
sential to achieve a significant reduction in mor-
tality.

In 1999 the World Health Organization pub-
lished a set of guidelines for the treatment of severe
malnutrition in children.4 With implementation of this
protocol, mortality was reduced from 30% to 5% in
nutritional centers around the world.5 Proper care
for hospitalized malnourished children is a priority
issue across the globe.6 Centers that improved their
treatment of malnutrition have successfully reduced
the death rate to <10%.3 However, in Pakistan
mortality in this group is often at least 20% in the
hospital settings.7 Much of this high inpatient mor-
tality has been attributed to provision of inappro-
priate and poor quality clinical care.8

The aim of this study was to assess the imple-
mentation in our unit.

MATERIAL AND METHODS

This descriptive study was a hospital-based
prospective audit of consecutive children
admitted with severe malnutrition in Nutritional
Rehabilitation Unit of Pediatric A unit of Hayat-
abad Medical Complex, Peshawar between 1st

January to August 31st, 2011. This stabilization
center for malnourished children was established
in December, 2008 with the collaboration of
UNICEF.

This center consists of 6 beds exclusively for
the treatment of malnourished children, supported
(technically and financially) by UNICEF. Therapeu-
tic foods to these children were also provided by
UNICEF. The center followed WHO guidelines i.e.,
10 steps for inpatient care of severe malnutrition.
The center was run by a Pediatric consultant, a
medical officer, and three nutritional assistants.
This team was trained, under WHO guidelines,
to provide care to these children. An activity re-
port of this center was provided to UNICEF fort-
nightly.
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Inclusion criteria were children with age 6 to
59 months, and severe malnutrition. Severe mal-
nutrition was defined according to WHO guide-
lines, as either (1) visible, severe wasting plus
weight-for-height z-score (WHZ) less than 3, or (2)
symmetrical edema involving at least the feet to
define edematous malnutrition (kwashiorkor),
irrespective of weight-for-height z-score or mid-
upper arm circumference.Children who died or left
the unit before 72 hours of admission were ex-
cluded.

We followed WHO Guidelines. Children with
hypothermia (axillary temperature, 35.80C) were
placed under a blanket plus a radiant light; hy-
poglycemia (blood glucose, 54mg/dl) was treated
with 5 ml/kg of 10% dextrose intravenously fol-
lowed by 50 ml of 10% dextrose via nasogastric
tube. Malnutrition oral rehydration solution
(ReSoMal) was given to children with significant
diarrhea (more than three watery stools/day). In-
travenous fluids were reserved for children show-
ing evidence of decompensated shock, defined
as weak/impalpable pulses with impaired con-
sciousness. Blood transfusions, 10 ml/kg whole
blood given slowly over 3–4 h, were reserved for
children with symptomatic severe anemia (hemo-
globin <5) and those with decompensated shock.
Vitamin A, multivitamin supplements, potassium
chloride, and folic acid were given daily until dis-
charge. Iron supplements were given to children
after clinical improvement and resolution of edema.
All children received intravenous ampicillin (50 mg/
kg four times a day) and amikacin (15 mg/kg once
daily) for at least 5 days. Amikacin and ceftriaxone
were used as second-line antimicrobials or when
indicated by microbiological results. In addition,
children received mebendazole 100 mg 12-hourly
for 3 days and metronidazole 5 mg/kg 8-hourly
for 5 days.

For children reluctant to take feeds, a naso-
gastric tube was fixed for milk feeding. F75 and
F100 milk formulae were prepared according to
the standard protocols. Initially, F75 was given at
a rate of 130 ml/kg/d (every 3–4 hour). It was gradu-
ally replaced by F100 (in accordance with WHO
guidelines) as soon as the appetite returned and
edema started to resolve. Thereafter, the volume
of milk was calculated based on daily weights.

Data was collected on daily basis and case
records were reviewed on day seven and on death
or discharge. A specifically designed proforma was
used to collect the data. Caregivers of living chil-
dren were interviewed at the end of the first week
about the care given to the child in the early phase
of treatment.

Treatment charts of all children included
in this study were reviewed and data checked

by two different medical officers for complete-
ness, accuracy, and consistency prior to
analysis.

Data collected was analysed using SPPS ver-
sion 13.0. Weight for height Z-scores were calcu-
lated using EPINUT. Chi square tests were used
for comparing categorical data, and t test
and analysis of variance (ANOVA) for continuous
data.

RESULTS

During the study period, 241 children were
admitted in this unit, but only 147 (61%) fulfilled
the inclusion criteria. Sample characteristics are
depicted in Table 1.

Gender was not associated with a specific
form of severe malnutrition (p = 0.07). The me-
dian age was 11.7 months with a range of 6-59
months; 59.2% (87/147) of the children were aged
below 24 months. Children with marasmus were
significantly younger than those with kwashiorkor
and marasmic-kwashiorkor. The mean age for chil-

Table 1: Sample characteristics of the study
population (n=147).

Characteristics Number of
cases

(Percentage)

Gender Male 82 (55.8)

Female 65 (44.2)

Malnutrition Marasmus 59 (40.1)

Kwashiorkor 52 (35.4)

Marasmus- 36 (24.5)
kwashiorkor

Co-morbidities Gastroenteritis 99 (67.4)

Pneumonia/ 85 (57.8)
chest infection

Clinical sepsis 28 (19.0)

Osteomyelitis 2 (1.4)

Tuberculosis 54 (36.5)

Urinary tract 47 (32.0)
infection

Malaria 13 (08.8)

Meningitis 5 (3.5)

HIV 1 (<1.0)
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dren with marasmus was 12.9±7.4 months, kwash-
iorkor 23.9±11.9 and marasmic-kwashiorkor
19.4±9.7 months (ANOVA p=0.01x7). The median
WHZ score was “3.4 with no significant difference
between the clinical groups. The audit of care
stepwise is given below:

Step 1: Treatment and prevention of hypo-
glycemia:

• Only 38 (38/147, 25.9%) children were
investigated for hypoglycemia at admis-
sion

• Only 16 children were treated for hypogly-
cemia within 30 minutes after admission
whereas median waiting time when treatment
instituted was 9.8 hour

• Accurate  and on time treatment was pro-
vided to only 16 children (16/147, 10.9%, 95%
Cl  7.3-15.7)

Step 2: Treatment and prevention of hypothermia:

• Correct management of hypothermia was
noted in only 36 children (36/147, 24.5%, 95%
CI 13.4—33.9)

• First body temperature was recorded in 47
(47/147, 32%), 52 (52/147, 35.4%) and 12
(12/147, 8.1%) children after 4, 8 and 24 hours
of admission respectively.

Step 3: Treatment and prevention of dehydration:

• Hypovolemic shock was noted in 11 (11/99,
11.1%) children, only 7 (7/11, 63.6%) were
correctly treated.

• Indiscriminate use of IV fluid was noted in 35
(35/136, 25.7%) children.

• Monitoring for signs of over hydration and
deterioration was rarely done.

• Correct Step 3 was followed in 59 (59/147,
40.1%,95% CI 30.6-48.9) of children.

Step 4: Correct electrolyte imbalance:

• 93 (63.3%) of children were investigated for
electrolyte imbalance and only 12 (8.2%) had
electrolyte imbalance. Only 5 children were
treated for electrolyte imbalance and treat-
ment was instituted after 6-9 hours after ad-
mission.

• 103 (70%) of children have received appro-
priate potassium supplementation, minerals
and trace elements within 6 hours of admis-
sion.

• Six children with edematous malnutrition
were erroneously given furosemide for their
edema.

• Correct Step 4 was followed in 57 (57/147,
38.8%,95% CI 48.4-72.5) of children.

Step 5: Treat infections routinely:

• All children received broad spectrum antibi-
otics at admission.

• 108 (73.5%) children received first line while
39 (26.5%) received second line antibiotics
at admission, because they were considered
to be in unstable/serious condition.

• 40 children who were treated initially with first
line antibiotics were shifted to second line
antibiotics later on.

Step 6: Correct micronutrient deficiencies:

• 127 children received micronutrients on day
one, remaining 20 received these micronu-
trients on day two.

• Iron was inappropriately prescribed in 7 chil-
dren in acute stabilization phase; however, it
was not prescribed in 32 children later in the
rehabilitation phase.

Step 7: Initial feeding:

• 77 children were fed with F75 in the initial
phase at admission. The rest were fed on
ward ‘special milk’ (a relatively high calorie/
high protein milk), non-lactose milk, lactose-
free and gluten-free milk and soya-based
milk. Children continued with breast feeding
where applicable.

• Delay in starting first feeding with F75 was
noted in 48 children.

• Mothers/caregivers were mainly responsible
for administration of feeds and the majority
reported giving three-hourly feeds. nutritional
assistants

• 84 mothers/caregivers were well educated
about the administration of diet after 48 hours
of admission. However, 51 children were re-
ceiving less than 60% of calculated needs
after 72 hours of admission.

• Feed supervision by the professional staff was
poor but feed charts were filled appropriately
by 24 hour recall method.

Step 8: Catch-up feeds:

• Acute phase of stabilization was lasted on
average six days.

• Feed volumes were rarely increased, how-
ever, after the transition period. This was due
to failure of doctors to adjust feed volumes
accordingly.
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• 102 caregivers were interviewed on day 7 of
admission to assess knowledge and actual
practices in care. Most caregivers (84%) had
correct knowledge and correctly giving diet
ad medicines to their children.

DISCUSSION

This detailed information regarding treatment
given to the severely malnourished children in this
unit not only enables us to determine the short-
falls but also helped us to improve the manage-
ment of these children. According to this study,
management of severe malnutrition remains a
challenge with critical deficiencies in care
being observed in the majority of steps. Major
shortfalls in the care were observed in step 1, 2, 3,
4 and 7.

Hypoglycemia is a common complication
in malnourished children which can lead to brain
damagesince glucose is the main fuel for the brain
and ultimately death.9 Treating or preventing hy-
poglycemia is vital during the initial stabilization
phase of the treatment.10 Late diagnosis and inef-
fectively treating this complication was observed
in this study which was also documented by Berti
A et al in his study.11 Other shortfalls which we
observed in this study that can prevent hypogly-
cemia were insufficient monitoring of the feedings
by nutritional assistants, neglect of night feedings,
and inadequacy of the meals provided. Ashworth
et al. also documented that delay in prompt start
of therapy, especially initial re-feeding of children,
and inadequate and erratic nursing care, in par-
ticular monitoring of feeds mainly lead to improper
management of this step.12

Hypoglycemia and hypothermia usually oc-
cur together and are signs of infection.13 Malnour-
ished children are susceptible to hypothermia
because they have a lower metabolic rate and a
larger body surface area per kilogram and fat
losses resulting in less insulation and more heat
loss and infections which lead to insufficient en-
ergy available for thermoregulation.14 Main reasons
for not following this step properly in this study
were the lack of instructions provision for the mother
to keep her child warm and inability to recognize
and to feel the importance of this step. Ashworth
A, et al also stated in their study the importance
of educating accompanying caregiver to warm
their child, as mother could play a pivotal role in
carrying this step.8 A number of studies had em-
phasized to train mothers and health personnel in
order to allow for a successful adoption of simple
interventions that prevent/treat hypothermia and
that was reported to decrease case fatality.15

Because of difficulty in diagnosis of dehy-
dration in severe malnutrition and estimation of its

severity, re-hydration fluid should only be given
intravenously if children are in shock. More than
half of the children suffered diarrhea at admission
and others developed diarrhea during therapy.
Karaolis N found that 60% of acutely malnourished
children have diarrhea, supporting the association
between diarrhea and malnutrition.16 However, se-
verely malnourished children not in shock should
be hydrated orally using ReSoMal which has low
sodium and high potassium. These guidelines were
not adequately followed and a large number of
children not in shock were indiscriminately given
intravenous fluids. Monitoring for over-hydration
was not done and neither were volumes of fluids
given properly recorded. Poor management of
dehydration and correction of electrolytes imbal-
ance could be due to lack of knowledge about
the dangers of over-hydration and electrolytes
imbalance and also the limited number of nursing
staff.17

Consistent with findings from other studies,
antibiotics were routinely administered to these
malnourished children because they might not
present with signs or symptoms of infection.
Bhan et al suggested that there was insuffi-
cient evidence to support this recommendation.18

Inthe hospital, all children received antibiotics,
but only 53 presented with either fever or hypoth-
ermia.

Early feedings were essential in severely mal-
nourished children to prevent hypoglycemia and
hypothermia.19 Children with severe malnutrition
should be given small frequent feeds of starter for-
mula (F75) and continue breast-feeding where
applicable. In this study there was a long delay
before the first feeding and in particular children
admitted at night were normally not fed until 8:00
AM the following day, though starter formula F75
was available in the ward. This could be attributed
to the perception by nurses and nutritionist that
feedings at night might be dangerous and the child,
because of lack of continuous monitoring, might
aspirate the feed. Monitoring and computing
amount of feed taken was rarely done regularly
but re-call method was used. Timely bedside de-
cisions were not taken by supervising clinical staff
in the majority of cases.

In this study, caregivers were mainly
responsible for feeding and oral rehydration.
Despite the fact that majority of caregivers
were uneducated, we observed that most children’s
caregivers developed the ability to feed their
children competently. This suggested that
training of caregivers in basic duties such as feed-
ing and identifying danger signs may be a useful
way to relieve pressure on nurses and improve
care.20
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CONCLUSION

The present study demonstrated gaps in the
care of severely malnourished children in this unit.
It was clear that many health workers (including
nutritionists) had a limited understanding of the
needs of these high-dependency children and
where expertise was available it might not be ef-
fectively used. Strategies that might provide im-
provement in care might include the establishment
of a specialized malnutrition unit or a specialized
malnutrition team to co-ordinate care and
educate health workers and caregivers. Re-
fresher courses or workshops must be arranged
on regular basis to improve and update the knowl-
edge of the team involved in the care of these
children.
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