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Abstract

Background: Childhood pneumonia continues to be a disease that causes severe morbidity and mortality among
children mainly in South-East Asia and Africa though it is not so in the developed world. Pneumonia accounts for
16% of all deaths of children under 5 years old in the world, killing nearly one million children in 2015. In Sri Lanka,
there were 21,000 reported cases of pneumonia in 2006, 40% were in the age group of less than 4 years.

Methods: This was a retrospective study done on the children aged 1 month to 14 years who were admitted to
the Professorial Paediatric unit of Teaching Hospital, Peradeniya between 1st of March 2016 and 30th of July 2017
fulfilling diagnostic criteria for community-acquired pneumonia. Data including diagnosis, clinical details, management
details and other relevant data were collected from patient records by using a data collection sheet.

Results: In this study, 48% of 127 patients admitted with community-acquired pneumonia had bronchopneumonia.
About 2/3 of the patients neededa secondline of intravenous antibiotics while 51/ 127 needed care in the high
dependency unit with supplemental oxygen. No mortality was observed in the group.

Conclusions: Community- acquired paediatric pneumonia has a significant associated morbidity but not mortality in
the studied population. The need for the second-line treatment with intravenous antibiotics in a significant proportion
of patients may indicate a high degree of antibiotic resistance. Introduction of national antibiotic policy will
help the cause.
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Background
Childhood pneumonia continues to be a disease that
causes severe morbidity and mortality among children
mainly in South-East Asia and Africa though it is not so
in the developed world. Pneumonia accounts for 16% of
all deaths of children under 5 years old in the world,
killing nearly one million children in 2015. In Sri Lanka,
there were 21,000 reported cases of pneumonia in 2006,
40% were in the age group of less than 4 years [1].

Pneumonia is defined as inflammation of the lung
parenchyma due to infection leading to consolidation of
pulmonary tissue. When pneumonia is acquired in the
community by a previously well person it is defined as
community-acquired pneumonia [2].
Pneumonia can also be categorised as bronchopneu-

monia and lobar pneumonia according to the patho-
physiological basis [3] and viral, bacterial, fungal or
tuberculous pneumonia on an aetiological basis [4].
Atypical pneumonia is caused by Mycoplasma and
Chlamydia compared to typical organisms causing
pneumonia and is commonly seen in pre-school and
school-going children [5]. Pneumonia remains the
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single most common cause of death in childhood in
the developing world [6].
Sri Lanka is a low middle-income country, having sig-

nificantly better health indices compared to many eco-
nomically comparable countries. Most of the Sri Lankan
population has easy access to a health care delivery insti-
tution manned by trained medical officers [7]. All the
citizens of the country enjoy free access to complete
health care in government healthcare institutions. In
parallel to this, there is a significant number of academ-
ically qualified private medical practitioners and many
private hospitals, mainly in bigger cities [8].
The country has a well-developed hospital system.

Each of the nine administrative provinces has a Provin-
cial General Hospital served by consultants of major
specialities and many subspecialties [8, 9]. There is a
network of hospitals where these hospitals get referrals
from District General Hospitals, Base hospitals and
smaller District Hospitals. The former two are manned
by a consultant paediatrician. The bigger hospitals have
intensive care facilities and some of them having dedi-
cated intensive care facilities for children [10]. All of
these hospitals have a linking ambulance service where
patients can be transferred from one institution to an-
other when required. Patients have access to any hospital
of their choice for their health care needs.
The country also boasts of a very good preventive

health care system with immunisation coverage above
90% [11, 12]. This system is applauded as a system of
similar quality to a developed country. The national
immunisation schedule includes vaccination against
Haemophillus influenzae B but not against pneumococ-
cal disease.
Guidelines to manage community-acquired pneumo-

nia vary in different countries according to the available
resources and the likelihood of resistant organisms in
the affected population. WHO has formulated guidelines
to diagnose and manage pneumonia in resource-poor
settings. These guidelines recommend considering those
children presenting with tachypnoea as having pneumo-
nia and to treat them with antibiotics at home. Those
who had chest retractions are recommended to be ad-
mitted to a higher health authority for intravenous anti-
biotics [13].
British Thoracic (BTS) guidelines recommend those

with a mild form of pneumonia to be managed at home
with oral antibiotics. Those who have severe disease,
those who deteriorate, are complicated or those who do
not tolerate oral medication need to be admitted for in-
house intravenous antibiotics [14].
The same guidelines recommend those children need-

ing admission to the hospital for intravenous antibiotics
to have cefuroxime, cefotaxime or co-amoxiclav as best-
guess antibiotics. Those who are very ill and those with

poor response are recommended to receive a macrolide
added to the antibiotic regime. They need to be followed
up for complications and recovery [14].
Acute phase reactants are not recommended routinely as

investigations. So is a chest x-ray. As viral pneumonia are
not easily differentiated from bacterial, all cases are recom-
mended to be treated as bacterial pneumonia [15, 16].
Our study was conducted in the Teaching hospital

Peradeniya which is a premier Teaching hospital of the
country getting direct admissions through the busy out-
patient department of the hospital and those referred
from other regional hospitals. The hospital has an 80-
bedded acute paediatric ward and a 6-bedded high
dependency unit. Those needing intensive care are trans-
ferred to the ICU in the hospital or elsewhere depending
on the facilities available. The unit has its Admission
Guidelines developed on the Infectious Diseases Society
of America (IDSA) Paediatric Pneumonia Guidelines
and Management Guidelines developed according to
British Thoracic Society (BTS) Guidelines. Guidelines to
transfer to ICU care are made on IDSA Paediatric
Guidelines.
There is a paucity of data regarding childhood pneu-

monia in the developing world. This study is an effort to
fill up the dearth of information in some aspects of this
condition, in this pneumococcal vaccine-naive popula-
tion in a country with high health indices and a well-
developed health care system accessible to most of the
population.

Methods
The aim of the study was to describe the outcome of
those children with acute community-acquired pneumo-
nia getting admitted to the Teaching Hospital Peradeniya,
Sri Lanka. This was a retrospective study done on the chil-
dren who were admitted to the Professorial Paediatric
Unit of Teaching Hospital, Peradeniya between1stof
March 2016 and30th of July 2017, fulfilling diagnostic cri-
teria for community-acquired pneumonia [14] and Admis-
sion Guidelines of the unit. All those children who have
physician-diagnosed community- acquired pneumonia
fulfilling BTS guidelines were included in the study. Data
including diagnosis, drug history and other relevant data
were collected from patient records by using a data collec-
tion sheet. The chest x-ray films and baseline and follow-
up blood count done on them were also perused. Children
from the age of completed 1 month to 14 years were in-
cluded into the study.

Results
One hundred and twenty-seven (127) children fulfilling
the inclusion criteria were included in this study. The
total number of acute admissions during the study
period was 4447. 58% of the study population consisted
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of girls and 42% of boys. The commonest age group af-
fected was 1–5 years age group consisting of 69 patients.
Forty two patients were in the age group of 1 month to
1 year and 15 patients were above 5 years.
A Consultant Paediatrician has made the diagnosis in

all the cases. In 70% of them, the clinical diagnosis was
supplemented by laboratory evidence (white cell count
and C reactive protein) and in 30% supplemented by
radiological and laboratory-based evidence.
Majority of the patients (102/127, 80%) had got admit-

ted during the first 10 days of the illness and 55/
127(43%) of the children had been admitted to the hos-
pital within the first 1–4 days.25/127 (19.8%) had got ad-
mitted after 10 days of the illness.
In the study population, 48% were diagnosed as having

bronchopneumonia and 45% as lobar pneumonia. 7%
had atypical pneumonia. Majority of the patients with
both bronchopneumonia and lobar pneumonia were in
the pre-school age group (Fig. 1).
According to the received drug, 35% (44) of the pa-

tients had only first-line intravenous antibiotics and
made a complete recovery. 65% (83) of patients were
prescribed drugs other than cefuroxime, cefotaxime, cef-
triaxone or co-amoxiclav according to the unit policy
due to inadequate response or complications. Nine of
those patients were treated with Vancomycin and Cefo-
taxime. Seven patients were treated with Vancomycin

and Cefotaxime/Meropenem. Aztreonam and Linezolid
combination was given to one patient (Fig. 2).
We have analyzed the type of pneumonia, white cell

count, C reactive protein levels and radiological findings
in the two groups of patients- who recovered with first
line of antibiotics and those who needed beyond. There
was no statistical difference in the two groups for any
one of the parameters (Table 1).
On discharge, 36% (46/127) of the patients were given

oral antibiotics to complete the course of treatment.
When considering the treatment settings, 58% (73)

of the patients were treated in the normal acute ward
setting while 40% (51) of the patients were treated in
the High Dependency Unit (HDU) with supplemental
oxygen and close monitoring. 2% (3) needed admis-
sion to the Intensive Care Unit (ICU) according to
the unit policy which included multi-organ dysfunc-
tion and difficulty in maintaining oxygenation. One of
them needed invasive ventilation. The others were
treated under less intensive care settings in the acute
ward setting.
Out of those who received oxygen, 59% (30/51) were

given oxygen therapy for 1–3 days. 15 (29%) were given
for 4–6 days. Only 4 (8%) children have received oxygen
for more than 6 days. Most of the patients (19; 37%)
needed the highest amount of oxygen (O2) therapy dur-
ing the 5th-9thday of illness. Maximum O2 rate that was

Fig. 1 Number of children with bronchopneumonia and lobar pneumonia
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received by most of the patients was 2 L/min via face
mask (Table 2).
The majority of the patients (77; 61%) needed hos-

pital stay for more than 5 days. Nearly a quarter of
the total number of patients (32) who were admitted
was discharged within the first 4 days of the admis-
sion (Fig. 3).

Discussion
Pneumonia is a disease with high morbidity and mortal-
ity and continues to be an important disease adding to
the disease burden of children. Sri Lankan context is not
different. Measures including the introduction of
pneumococcal vaccine have helped reduce the disease
burden in developed countries but it continues to be a

Fig. 2 Number of patients treated with different antibiotic combinations beyond first-line antibiotics

Table 1 Features of the patients who received first line antibiotics and those who received antibiotics beyond first line

Received 1st line antibiotics(n = 44) Received 2nd line antibiotics or beyond(n = 83)

White cell count

Normal 65.9% (29) 53.02%(44) P = 0.2

Abnormal 29.55%(13) 31.32% (26)

Not available 4.55% (2) 15.66%(13)

Mean CRP level 53.86 mg/l 54.55mg/l P = 0.57

CRP > 25 50% (21) 44.28% (31) P = 0.81

Type of pneumonia

Bronchopneumonia 52.27%(23) 45.79%(38) P = 0.9

Lobar pneumonia 47.73%(21) 43.37%(36) P = 0.9

Atypical Pneumonia 10.84% (9)
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Table 2 Characteristics of study population treated in HDU (N = 51)

Characteristics Category Count Percentage

Duration of oxygen therapy in HDU (days) < 1 2 3.92%

1–3 30 58.82%

4–6 15 29.41%

> 6 4 7.84%

Day of the illness when the maximum O2 therapy was needed 1–4 13 25.49%

5–9 19 37.25%

10–15 8 15.69%

> 15 3 5.88%

N/A 8 15.69%

Maximum O2 rate (L/min) 1 14 27.45%

2 19 37.25%

3 7 13.73%

4 3 5.88%

N/A 8 15.69%

Fig. 3 Number of children and total hospital stay
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very important public health problem in those countries.
Pneumonia kills 2400 children of less than 5 years of age
each day [17]. Rudan et al estimated the median inci-
dence of community-acquired pneumonia for developing
countries was 0.28 episodes per child-year [18]. The
value is almost similar to the estimates of the Child
Health Epidemiology Reference Group (CHERG) in
2001 established by WHO [19], where the incidence of
clinical pneumonia in children aged less than 5 years in
developing countries worldwide, is close to 0.29 episodes
per child-year. This equates to 151.8 million new cases
every year, 13.1 million or 8.7% of which are severe
enough to require hospitalization [18].
Sri Lanka has a Gross Domestic Product (GDP) per

capita income of US $ 3926.20 in the year 2017 and the
country spends 3.5% of GDP on health. Successive gov-
ernments have maintained the budgetary allocations so
that the country has advanced in the provision of health
care to its people [20].
This study attempted to fill deficient knowledge gaps

in our status of childhood community acquired pneumo-
nia. According to the results the disease contributes to a
noteworthy number of admissions among the other
acute admissions.
In a study in Germany, 54% of those getting admitted

with community acquired pneumonia were having bron-
chopneumonia. In our study, the value is 48% [21]. About
2/3 of the patients admitted with community-acquired
pneumonia needed second-line of intravenous antibiotics
suggesting the possibility of resistance to cephalosporins
and co-amoxiclav. Pneumococcal infections caused 60,000
cases of invasive disease each year in the United States
until 2000.Up to 40% of these infections were caused by
pneumococcal bacteria that were resistant to at least one
antibiotic. The numbers dropped fast following the intro-
duction of pneumococcal vaccines [22].
The country does not have a well-implemented

antibiotic policy and a GP system thus there is wide-
spread overuse of antibiotics. The patients do not
generally carry information on antibiotics they have
been dispensed with. The results indicate the need for
a proper antibiotic policy and a GP system for the
country. Mortality from pneumonia is very minimal
in developed countries. The estimate of mortality due
to the illness has been predicted by several re-
searchers [23]. A multiple-cause model that analyzed
38 more recent studies (average mid study surveil-
lance year of 1990) from sub-Saharan Africa and
South Asia, in countries with mortality rates for chil-
dren aged less than 5 years of at least 26 per 1000
live births, predicted a similar number of deaths
attributable to pneumonia (i.e. approximately 1.8 million
under-5 pneumonia deaths in these two regions in the
year 2000) [24].

Though there was no mortality recorded in the current
study, there is significant morbidity and a noteworthy
burden on the personal and national economy. In our
study, 61% of the patients needed a hospital stay for
5–10 days.

Conclusions
Community acquired paediatric pneumonia in the given
population has significant associated morbidity but not
mortality. The need for the second-line of intravenous
antibiotics in many patients may indicate antibiotic re-
sistance. Introduction of a national antibiotic policy and
a GP system will help the cause.
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