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ABSTRACT 
 

Aims: To determine common bacterial infections in severely malnourished children and its effect on duration of 
hospital stay. 
Methods: It was a cross sectional observational study held at pediatric medical unit of The Children’s Hospital 
and the Institute of Child Health, Lahore from March 2018 to February 2019. 150 children between 6 months to 5 
years of age having severe acute malnutrition (SAM) with positive cultures for bacterial infection included in study. 
Majority of the children were between 13 to 24 months. Patients were enrolled according to inclusion criteria. 
Children with chronic liver disease, chronic kidney disease, malignancy and cardiac problem were excluded. 
Cultures were taken on admission and 48 hours after admission. All positive bacterial cultures were recorded. 
Results: Bacteremia was seen in 35 (24%) of the 150 study subjects. There were a total of 8 bacterial isolates. S. 
aureus (2%) was common among gram positive isolates whereas E. Coli was the most common among Gram 
negative isolates followed by Klebsiella (7%) and pseudomonas (6%) respectively. 70 patients (46%) were 
admitted for nutritional rehabilitation with mild symptoms but still had bacteremia (27%).  
Conclusion: High index of suspicion of infection should be considered in SAM patients. Early initiation of 
appropriate antibiotics according to common pathogen may help in reducing the mortality and morbidity. 
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INTRODUCTION 
 

Malnutrition defined as deficiencies, excess or imbalances 
in person’s intake of energy and nutrients. Malnutrition is 
one of the most common cause of morbidity and mortality 
among children throughout the world especially in the 
developing countries1. According to a survey, nearly 
800,000 deaths occurs due to wasting per year, 60% of 
these attributable to severe wasting and over 1 million 
deaths are attributable to stunting2. The reported 
prevalence of under nutrition in pediatric population 
seeking medical attention or admitted in hospitals varies 
considerably from 2.5 to 51%3. Malnutrition appears to be a 
major health problem in developing world as mortality rate 
in Severe acute malnutrition (SAM) children is nine times 
higher than those in well-nourished children. According to 
the UN, 15% of Pakistani children below 5 years are 
severely malnourished, 32% are underweight and 45% are 
stunted. This situation leads to high morbidity and mortality 
rates among children below 5 years of age, compromising 
their physical and mental health and leading to significant 
economic impact on the country’s development and 
prosperity4,5.The World Health Organization (WHO) defines 
severe acute malnutrition (SAM) by a very low weight for 
height (below −3z scores of the median WHO growth 
standards), by visible severe wasting, or by the presence of 
nutritional edema. Marasmus is an inadequate intake of 
protein and calories resulting in starvation. It manifests in 
first year of life due to inadequate breast-feeding and use 
of diluted animal milk. Poverty and famine and ignorance 
are the contributing factors. Similarly, poor maternal 
nutrition, mother’s knowledge regarding the fetal health and 
proper nutrition for child, especially in first 6 months of life  
------------------------------------------------------------------------------- 
Received on 16-08-2019 
Accepted on 26-02-2020 

are among the major contributory factors6.In children, 
malnutrition along with other communicable diseases is a 
significant public health problem. Malnutrition affect natural 
defense mechanism of body, leading to more severe, 
frequent and prolonged episodes of infections. Most of the 
time, Symptoms and signs of communicable diseases are 
usually mask in Severely Malnourished Children, making 
early diagnosis and adequate treatment very 
difficult7. Different studies documented that severely 
malnourished children have more severe disease episodes, 
spend more time ill for each episode, prolong duration of 
stay in the hospitals and are at a much higher risk of dying 
than are healthy children8.Nosocomial infections are the 
most common complication among hospitalized children 
especially in malnourished children. According to a local 
study conducted in Bangladesh, nosocomial infections are 
significantly higher (72.6%) in SAM patients. Most common 
organisms detected in blood cultures were coagulase 
negative staphylococcus aureus followed by pseudomonas, 
Moraxella species and staphylococcus hemolyticus. 
Common organisms isolated in urine specimen were 
candida, followed by Escherichia coli, klebsiella, 
streptococcus and enterococcus species. In a multivariate 
analysis, children under 5 years of age have 2.4 times high 
risk of developing nosocomial infections9,10. Rationale of 
this study was to determine common bacterial infections in 
severely malnourished children and its effect on duration of 
hospital stay, so that timely management and empirical 
antibiotics can be started earlier which could lead to better 
clinical outcomes and shorter hospital stays. This may 
translate into lower hospitalization costs. 
 The objective of the study was to determine common 
bacterial infections in severely malnourished children and 
its effect on duration of hospital stay 
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PATIENTS AND METHODS 
 

This cross-sectional observational study was conducted 
over the period of 1 year, from March 2018 to March 2019 
in general medical wards of The Children’s Hospital and 
The Institute of Child Health Lahore. All SAM children with 
positive cultures fulfilling the case definition were included 
in this study. SAM is diagnosed when the child has any one 
of the following criteria: weight for height (WFH) Z score 
<−3 standard deviation (SD), mid-upper arm circumference 
(MUAC) <115 mm, malnutrition with pedal edema or visible 
severe wasting (anyone).Total 150 cases were included in 
this study fulfilling the inclusion criteria. All patients were 
selected by non-probability convenience sampling. 
Inclusion criteria was all children between 6 months to 5 
years of age having severe acute malnutrition having 
positive cultures for bacterial infection. Children with 
chronic liver disease, chronic kidney disease, malignancy 
and cardiac problem were excluded. Patients admitted in 
general medical ward fulfilling the inclusion criteria were 
enrolled for study. All patients were subjected to detailed 
history and clinical examination, anthropometric 
measurements including weight, length, z- score and head 
circumference. Routine investigations were carried out 
according to clinical condition of child. Cultures were taken 
on admission and 48 hours after admission and sent for 
microbiological study. Patient were followed till the 
outcome. 
 

RESULTS 
 

Among the total of 150 children in the study, 84 (56%) were 
males while 66 (44%) were females. Seven (4.6%) patients 
were <6 months old, fifty-one (34%) were between 6-12 
months, fifty-seven (38%) were between 13-24 months and 
thirty-five (23%) were between 25-60 months. The mean 
weight of the patients was 5.50 ± 1.70 kg while the mean 
length was 70.12 ± 9.31 cm. Eighty (53%) patients were 
admitted for an acute problem while seventy (46%) were 
admitted due to nutritional rehabilitation. Ninety-six (64%) 
patients had primary malnutrition while fifty-four (36%) had 
secondary malnutrition. 135 (95%) patients were 
discharged according to the attending physician’s orders 
while 09(6%) patients left against medical advice (LAMA) 
and 06 (4%) patients expired. Sixty-two (41%) patients had 
a Z score of -4, sixty-six (44%) had -3 and twenty-two 

(14%) patients had a Z score of -2 [Table 1].Most of the 
patients were admitted with primary malnutrition (64%). 
20% patients of primary malnutrition had culture proven 
bacteremia. Among 36 % patients admitted with secondary 
malnutrition, 13% had positive blood cultures. Out of total 
150 admitted patients, 70 patients (46%) were admitted for 
nutritional rehabilitation with mild symptoms but still had 
bacteremia (27%). High index of suspicion of infection 
should be considered in SAM patients.Mortality rate (17%) 
in SAM patients with positive blood culture was found to be 
high in our study as compare to 0 % mortality in culture 
negative SAM patients with significant P value of < 0.001 
%.In determining the association between the duration of 
hospital stay of SAM children with blood cultures, a 
significant association of <0.001 was reported between 
negative culture and duration of hospital stay.  
 
Table 1: Tabulation of duration of hospital stay with blood culture 
organisms 

Variables Frequency / 
Mean (n=150) 

%age / SD 

Age (months) 

<6 07 4.7 

6 - 12 51 34 

13 - 24 57 38 

25 - 60 35 23.3 

Gender 

Male 84 56 

Female 66 44 

Anthropometry 

Weight ( kg) 5.50 1.70 

Length (cm) 70.12 9.31 

Z score 

-4 62 41.3 

-3 66 44 

-2 22 14.7 

Admission Cause 

Acute Problem 80 53.3 

Nutrition Rehabilitation 70 46.7 

Type of malnutrition 

Primary malnutrition 96 64 

Secondary malnutrition 54 36 

Outcome 

Discharged 135 90 

LAMA 09 06 

Expired 06 04 

 
 

 
 

Table 2: Relation between organism of blood culture with duration of stay in hospital.  

Organism n=150 Duration of hospital stay p-value 

1-10 days 11-20 days 21-30 days 31-40 days 41-50 days 

Negative 23 47 32 10 03 <0.001 

Pseudomonas 01 03 02 00 00 0.61 

E. coli 02 04 07 00 00 0.23 

Staph aureus 01 01 01 00 00 0.99 

Acinetobacter 00 01 01 02 00 0.78 

Klebsiella 04 02 01 00 00 0.37 

Enterobacter 01 00 00 00 00 0.99 

Citrobacter 00 00 01 00 00 0.99 
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Figure 1: Graphical representation of spectrum of diagnosis of malnourished patients 

 
 
Figure 2: Graphical representation of Blood culture results 

 
 

 

DISCUSSION 
 

This study regarding bacteremia among severely 
malnourished children provides information about the 
common etiologic agents. Majority of blood cultures 
obtained from SAM patients were negative. 24 % SAM 
patients have bacteremia in the form of positive culture. 
Among positive blood cultures, the Gram-positive Bacteria 
S. aureus was common whereas E. Coli was the most 
common among Gram negative isolates followed by 
Klebsiella (7%) and pseudomonas (6%) respectively. This 
study also revealed that Gram negative organisms, 
especially E coli, were the predominant cause of 
bacteremia (8.6%) in severely malnourished children in our 
set up, not consistent to other Study 11,12 where they found 
71% of their total isolates were Gram-positive bacteria. 
However, our current finding is same as from previous 
findings in Durban, South Africa13. 

 It is also evident from the results that uncomplicated 
SAM patients, who by definition are alert, have excellent 
appetite tests, no signs of infection, do have asymptomatic 
bacteremia which need to be treated with Appropriate 
Antibiotics14,15. 
 

CONCLUSION 
 

High index of suspicion of infection should be considered in 
SAM patients. Early initiation of appropriate antibiotics 
according to common pathogen may help in reducing the 
mortality and morbidity.  
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