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ABSTRACT
Background: It is estimated that 57 million children are underweight (moderate and severe) in India. More than 50%
of deaths in 0-4 years are associated with malnutrition. Pneumonia is common in malnourished children and is
frequently associated with fatal outcome, especially in children younger than 24 months of age. The aim and
objectives was to evaluate the clinical and microbiological profile of pneumonia in severe acute malnourished
children.
Methods: A cross sectional study was carried out on 60 severe acute malnourished children admitted at Department
of Pediatrics, SSG Hospital Vadodara.
Results: Most of the admitted children belonged to rural and tribal areas (81.7%). Children in the age group of 1-3
years were more prone to develop very severe pneumonia (51.7%). Blood culture yield was 80%. Most common
isolate was Staphylococcal Aureus which was isolated in 16.6% of the patients.
Conclusions: We concluded at the end of the study that malnourished children were prone to develop more severe
pneumonia, required aggressive antibiotic usage as the causative organisms were strikingly different as compared to
well-nourished children and needed a longer hospital stay.
Keywords: Lower respiratory tract infection, Malnutrition, Pneumonia, Pediatric

therefore the former require aggressive and specialized
care.2

INTRODUCTION
Children who are malnourished have higher incidence
and severity of infections due to deterioration of immune
function, limited production and/or diminished functional
capacity of all cellular components of the immune
system.1 Hence, the risk of fatal outcome is high when
children with pneumonia have co-morbidity of severe
acute malnutrition, increasing the fatality 15 times
compared to those who do not have severe acute
malnutrition. Also, the bacterial pathogens causing
pneumonia in severe acute malnourished children are
different than the ones in well-nourished children

We at Sir Sayajirao Gaikwad Hospital, Vadodara receive
several such patients. We enrolled all the children who
met our inclusion criteria, sent laboratory investigations
and treated them with parenteral antibiotics to study and
identify the clinical and microbiological profile of
pneumonia in these children.
Early recognition of malnutrition, respiratory difficulty
and prompt treatment with culture sensitive antibiotics
may prove very useful in reducing the morbidity and the
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mortality of pneumonia related deaths in children with
severe acute malnutrition. This study was a small step
towards achieving this goal.

intravenous fluids and inotropes). The clinical assessment
was done daily for signs of improvement. Antibiotics
were changed, if required per clinical response & blood
culture report.

METHODS
Study design
An observational study was conducted in the Department
of Pediatrics, Medical College & S.S.G. Hospital,
Vadodara over a period of 9 months (March 2015November 2015). A total number of 60 patients in the age
group 6 months to 59 months with severe acute
malnutrition (SAM) were included in this study who had
presented with clinical features of mainly lower
respiratory tract infection. Detailed history of the illness
and examination was conducted according to a
questionnaire prepared for the purpose of study. The
children who met the inclusion criteria were included in
the study.
Inclusion criteria




Patients in age group from 6 to 59 months with
severe acute malnourishment having symptoms of
pneumonia clinically admitted in Department of
Pediatrics, SSGH, Vadodara.
Pneumonia Identified on routine chest X-ray.

Exclusion criteria





Children below 6 months and above 59 months.
Wheezing was an exclusion criterion, in infants as it
is more likely a sign of bronchiolitis, wheezy
bronchitis/asthma
exacerbation
rather
than
pneumonia.4
Parents/guardians not willing to enroll the child.

Pneumonia was diagnosed by the presence of cough or
difficult breathing and fast breathing. Severe pneumonia
was diagnosed by lower chest wall in drawing and very
severe pneumonia was diagnosed by danger signs such as
refusal to feed, cyanosis, lethargy and convulsions.
Within half an hour of arrival to pediatric emergency, a
standardized history including symptoms, past history,
family & immunization history with demographic data age and sex, a physical examination including
anthropometry and presence or absence of various
clinical symptoms and signs namely tachypnea,
respiratory distress, central cyanosis, nasal flaring,
inability to feed and auscultatory signs like wheeze,
rhonchi & crepitations was recorded.
Blood culture was collected with proper aseptic &
antiseptic precautions before starting antibiotic therapy.
All patients were started on humidified oxygen, par
enteral first line antibiotics and intra gastric feeds (except
7 patients who were received with shock in whom SAM
with shock protocol guidelines were followed for

Once the patients were stabilized they were weaned off
from oxygen therapy and micronutrient supplementation
was started. Discharge was given when they met
discharge criteria per NRC guideline.
RESULTS
The present study was carried out in the Department of
Pediatrics, Medical College and S.S.G. Hospital, Baroda
from March 2015 to November 2015 over a period of 9
months. Total 60 patients were enrolled in the study.
In our study, 36.7% of the patients presented during
infancy, 45% presented between 1 year to 3 years of age
(toddler age group) and 18.3% presented between 3 years
to 5years (preschool age group). The most common sign
was tachypnea, present in 93% of the patients followed
by respiratory distress (83%) and hypoxia (58%), fever
(>38.5°C) (18%) and cyanosis (8%). All patients
presented with anemia. 58% of the patients had severe
anemia. Moderate anemia was noted in 40% and mild
anemia in 2%. Nutritional and socio-economic factors
were responsible for anemia in present study. Hypoxia
was more common in very severe pneumonia (69%).
There was a significant association of Spo2 at admission
with the severity of pneumonia. Hence Sp0 2 monitoring is
useful in diagnosing very severe pneumonia and severe
pneumonia. In clinical signs, the clinical predictors of
severe pneumonia were respiratory distress (chest in
drawing and nasal flaring) and cyanosis. There is a
significant association between breathing difficulty /
chest in drawing, refusal to feed, cyanosis and hypoxia
with severity of pneumonia. Cough (dry/wet) was the
predominant symptom found in 98% of patients, followed
by fast breathing (95%) and fever (90%).
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Figure 1: Comparison of number of males and
females according to age on admission.
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Figure 2: Distribution according to risk factors other
than malnutrition.
Figure 5: Mode of presentation (signs).
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Figure 3: Distribution according to SAM criteria
fulfilled (WHO guidelines).

Figure 6: Distribution according to anemia status of
the patients.
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Figure 4: Mode of presentation (symptoms).

Figure 7: Blood culture and sensitivity pattern of the
patients enrolled in our study.

International Journal of Research in Medical Sciences | March 2017 | Vol 5 | Issue 3

Page 1080

Shukla O et al. Int J Res Med Sci. 2017 Mar;5(3):1078-1083

DISCUSSION
A study conducted by Arpitha G, Rehman MA,
Department of Pediatrics, Mamata Medical College,
Khammam, Telangana, India in the year 2014 showed
that 24% of children were infants, 66% belonged to the
age group of 1-3 years and only 10% were between 3-5
years.5
According to a study conducted by Elsayh KI, Sayed DM
at the Department of Pediatrics, Assiut University, Egypt
in 2013, the mean age of malnourished children was
14.39±6.89 months.6
Our study showed that 45% of cases were male and 55%
cases were females attaining Male to Female ratio of
0.8:1.
According to a study conducted by Elsayh KI, Sayed DM
at the Department of Pediatrics, Assiut University, Egypt
in 2013, the male to female ratio was 0.8:1 which was
comparable to our study.6 However, a study conducted by
Arpitha G at Department of Pediatrics, Telangana, India
showed a male preponderance with a sex ratio of 1.05:1.5
Table 1: Incidence of common symptoms in other
studies.2

Symptoms

Place & Year
Cough
Fast breathing
Fever
Inability to feed

Arpitha G,
Rehman MA,
et al5
Mamta medical
college
Telangana 2014
95%
90%
72%
15%

Present
Study
Medical College,
Baroda-2015
98%
95%
90%
52%

Study of other risk factors in the study apart from
malnutrition
Our present study showed high incidence of pneumonia
in lower socio-economic class, rural area, and
unimmunized children. History of Koch’s contact was
present only in 11% of cases.
According to a study conducted by Rudan et al in 2008,
malnutrition, lack of immunization, overcrowding, past
history of measles infection, lower socio economic status
are the risk factors for pneumonia.7
According to a study conducted by Savitha MR et al,
Mysore, 2005, the risk factors for pneumonia were
malnutrition (PEM III &IV - 21.15%), lower
socioeconomic status (99.0%) and lack of immunization
(21.15%) which is comparable to our study.8

A study conducted by Arpitha G in 2014 at Telangana
also showed lower socioeconomic status and lack of
exclusive breast feeding as an important risk factor for
pneumonia in severe acute malnourished children. Most
of the children with pneumonia belonged to class V of the
modified Prasad classification.5
Out of the 60 patients admitted at SSG Hospital,
Vadodara and enrolled in our study, only 4 (6.7%)
patients presented with bilateral pedal edema and the rest
56 (93.3%) fulfilled weight/height<-3SD criteria. Mid
upper arm circumference of less than 11.5 centimeters
and signs of severe wasting were seen in 86.7% and
76.7% of children respectively.
Cough (dry/wet) was the predominant symptom found in
98% of patients, followed by fast breathing (95%), fever
(90%). Less common symptoms were cold (73.3%) and
inability to feed (51.7%).
The above-mentioned study conducted by Arpitha G,
Rehman MA et al 2014 specifically undertook the study
of pneumonia in malnourished children and their findings
were similar to ours except for the mode of presentation
as fever which was 66% in their study as against 90% in
our study.5
The above table shows that tachypnea was the most
common finding, present in 93% of pneumonias followed
by distress (83%) and hypoxia (58%), fever (>38.5°C)
(18%) and cyanosis (8%).
Hypoxemia was defined as an arterial oxygen saturation
of <90% recorded by a portable pulse oximeter. Since
many studies have demonstrated a low predictive value of
clinical signs of hypoxemia, pulse oximetry is the optimal
approach to determine the need for and response to
oxygen therapy.9 Early detection of hypoxemia by pulse
oximetry and effective treatment of hypoxemia by
oxygen therapy is an important component of in-patient
management of pneumonia.
According to WHO, tachypnea may not be present in a
child in whom pronounced retractions or any other signs
of increased work of breathing are present.10
The patients were categorized into mild, moderate and
severe anemia according to WHO classification. 58% of
the patients had severe anemia. Moderate anemia was
noted in 40% and mild anemia in 2%.
In a study conducted by Léon G. Blaise Savadogo et al in
the year 2014 at Burkina Faso, 85.3% of included
malnourished children had anemia (Hb≤11 g/dl) and
10.6% had severe anemia.11
According to WHO, Anemia is a frequent complication
for the children with severe acute malnutrition.12
Nutritional and socio-economic factors were responsible
for anemia in the present study.
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According to British thoracic guidelines blood cultures
should be performed in all hospitalized children
suspected of having bacterial pneumonia.13

socio-economic class, rural area and unimmunized /
partially immunized children remained as significant
independent risk factors for pneumonia.

In the present study, blood culture was sent in 60 patients
and the culture yield was 80%. No organism was isolated
in 20% of cases and 15% had positive culture for
Klebsiella and Streptococcus each. Thus, Klebsiella and
streptococcus are the prominent organisms in the present
study, followed by Pseudomonas and Enterococcus
(10%), MRSA (8.3%), CONS (8.3%), E. coli (5%) and
Staphylococcus Aureus (1.1%). About 6% of the blood
cultures came out to be contaminated.

The present study showed that majority of the patients
presented with very severe pneumonia (with chest in
drawing with danger signs) (48%), followed by severe
pneumonia (without danger signs) (35%) and pneumonia
(with fast breathing) (17%). Hence, we can conclude that
children with severe acute malnutrition have more
chances of developing very severe pneumonia.

In all four studies originating from Nigeria (Diallo et al,
Johnson et al, Fagbule 1993) S. aureus was a relatively
common isolate, accounting for 14–30% of the cases.14-16
In one of these studies (Fagbule) Klebsiella species were
isolated in 39% of the cases, while these organisms were
significantly less frequent in the other three studies from
the same country (Diallo et al, Johnson et al).14-17
However, similar findings were reported by studies from
Ethiopia (Shimeles & Lulseged 1994) and South Africa
(Berkowitz1983), in which Klebsiella species were
identified as the causative agent in 18% and 11% of the
cases, respectively.17,18 Escherichia coli was another
relatively common isolate in some studies. In one South
African study (Berkowitz 1983) this organism accounted
for 11% of the isolates.18 However, the total number of
isolates in this study was small, and solid conclusions
could therefore not be made. Strikingly, Streptococcus
pneumoniae was not isolated from any case in three
studies including a total of 206 patients (Johnson et al;
Fagbule, Shimeles & Lulseged) and only accounted for a
small proportion of cases in a further four studies
(Hughes et al, Morehead et al, Berkowitz, Johnson et
al).14,17-22 Streptococcus pneumoniae was a common
isolate in only three reports, being responsible for 7–18%
of the cases (Diallo et al, Friedl and Adegbola et al).15,23,24
Similarly, only four of the eleven studies reported cases
in whom Haemophilus influenza was identified as the
causative agent (Hughes et al, Morehead et al, Friedland
Adegbola et al).20,22-24 Haemophilus influenza isolates
were not typed in most studies.
Blood cultures may be helpful for inpatients with more
severe, resistant, or other unusual forms of pneumonia.
Their utility, however, is limited when antibiotics are
administered prior to obtaining the specimen.25

Klebsiella and Streptococcus are the prominent
organisms in the present study, followed by
Pseudomonas and Enterococcus (10%), MRSA (8.3%),
CONS (8.3%), E. coli (5%) and Staphylococcus Aureus
(1.1%). We concluded that the organism causing
pneumonia in severe acute malnourished children differ
from those in well-nourished children.
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