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Abstract Background: Pneumonia is still a leading cause of death among children in developing
countries.

The aim of the study is to identify some risk factors for poor pneumonia outcome. The studied
factors were: male sex, thrombocytosis, thrombocytopaenia, leucocytosis, leucopaenia and anae-
mia.

Patients and methods: A prospective cross sectional study included 242 children with community
acquired pneumonia (CAP) who were attending a tertiary care hospital. Work for the study started
at October 2012 and ended at August 2014. Medical history, physical examination, complete blood
count (CBC) and C-reactive protein were done for all patients.

Results: 27.3% of the patients developed pulmonary complications, 17.4% acquired sepsis while
death occurred in 3.7% of cases. Multinomial logistic regression was used to detect the independent
effect of each studied factor. Thrombocytosis, anaemia and age <2 years were associated with the
development of pulmonary complications. Thrombocytopaenia and leucopaenia were associated
with the fatal course of the disease. Male sex was a protective factor against pulmonary complica-
tions; however it was a risk factor for acquiring sepsis. Leucocytosis did not affect the prognosis of
CAP.

Conclusion.: Sex of the patient and data from complete blood count are very useful for the pre-
diction of pneumonia outcome. Anaemia, thrombocytosis, thrombocytopaenia, and leucopaenia
are considered as predictors of bad prognosis. Females are more vulnerable to pulmonary
complications while maleness is associated with sepsis and determination of these indicators high-
lights suspicion of pneumonia prognosis and allows application of early appropriate interventions.

© 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier

B.V. All rights reserved.

Introduction

Although there is an overall reduction in pneumonia mortal-
ity, it is still a leading cause of death among children espe-
cially in developing countries. In Africa, pneumonia related
deaths account for 14% of total deaths in children (17% if

49; fax: +20 846360583.

022

0422-7638 © 2014 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier B.V. All rights reserved.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejcdt.2014.11.022&domain=pdf
mailto:zezthabet@yahoo.com
mailto:ztm11@fayoum.edu.eg
http://dx.doi.org/10.1016/j.ejcdt.2014.11.022
http://www.sciencedirect.com/science/journal/04227638
http://dx.doi.org/10.1016/j.ejcdt.2014.11.022

170

Z.TH. Atwa

including the neonatal pneumonia cases) [1]. Sepsis and pul-
monary complications of pneumonia as pleural effusion,
empyema, lung abscess and multilobar infiltrates are associ-
ated with longer hospital stay and shock [2]. Respiratory fail-
ure, sepsis and cardiac complication are considered the most
important direct causes of death among patients with pneu-
monia [3,4]. Risk factors for acquiring pneumonia were
clearly detected by previous studies [5,6]. However, there are
lack of studies that investigate risk factors and predictors
for poor pneumonia outcome in children. The interaction
between gender and CAP is intermingled, no role of gender
was found in some studies [7], while males are more prone
to be hospitalized due to CAP than females in others [8]. It
has been evidenced that there is interaction between platelets
and bacterial infection. During bacterial infection, platelets
play a role in host defence [9]. The white blood count has
an important role in predicting the invasive bacterial infection
[10]. Anaemia is associated with acute bacterial infection;
there is inverse relationship between total leucocytic count
and haemoglobin level [11]. The hypothesis of this study is
that gender and findings of complete blood count at the time
of diagnosis of community acquired pneumonia (CAP) can
affect outcome and can be considered as risk factors for poor
prognosis of the disease. The objective is to determine risk
factors present on the moment of admission to hospital that
may guide clinicians recognizing this case as one with a poten-
tial bad outcome. The studied risk factors were male sex,
anaemia, leucopaenia, leucocytosis, thrombocytosis and
thrombocytopaenia. These factors can be easily elicited dur-
ing routine initial history and laboratory investigation. Initial
recognition and identification of these predictors allow early
appropriate intervention which can help improving pneumo-
nia outcome.

Methods

Study design and methods

A prospective cross-sectional study was conducted in a tertiary
health centre. The study enrolled 242 patients, 135 males and
107 females who were diagnosed as CAP. Work for the study
started at October 2012 and ended at August 2014. Diagnosis,
hospitalization and management were according to British
Thoracic Society guidelines for the management of community
acquired pneumonia in children: update 2011 [12]. The proto-
col for the research project has been approved by the regional
Ethics Committee. All experiments were carried out in compli-
ance with the relevant laws and guidelines in accordance with
the ethical standards of the declaration of Helsinki. Informed
consent was obtained from the parents after approval of the
experimental protocol by a local hums man ethics committee
(Revised January 2008).

Participants

Children aged from 1 month to 12 years who diagnosed as
CAP were included in the study. The diagnosis was based on
clinical (tachypnea, chest indrawing, nasal flaring, crackles
and bronchial breathing) and radiological (chest infiltrates)
evaluations. [12].

Exclusion criteria

Children aged less than 1 month.

Patients with associated other comorbidity (cardiac, renal,
hepatic or haematological diseases, immunodeficiency dis-
eases, chronic chest diseases, chronic inflammatory diseases,
and neurological diseases either upper or lower motor neuron
diseases).

Procedure

On arrival the following interventions were done for the
patients:

1. Complete medical history and physical examination.

2. Complete blood count (CBC), C reactive protein
(CRP).

3. Anteroposterior and lateral chest X rays.

The following data were recorded: sex and age of the
patient, platelet count (normal, high or low according to refer-
ence range for sex and age), total leucocyte count (normal,
high or low according to reference range for sex and age), hae-
moglobin level (normal or low according to reference range for
sex and age). The reference standard was estimated by an elec-
tronic cell counter. We used the hospital information system to
retrieve the test results of all study patients. Sputum culture
was not universally done, but it was done on failure of clinical
or radiological improvement after empirical treatment — Pres-
ence of severe disease at the time of pneumonia presentation
which is detected by the presence of at least one of the follow-
ing findings, flaring of the nostrils, respiratory failure, cyano-
sis, torpor/coma, irritability, sepsis or shock [12].

After diagnosis of pneumonia, patients received appropriate
treatment which is recorded. Continuous observation and fol-
low up were done for all patients with special emphasis on symp-
toms, signs, laboratory finding and radiological finding of sepsis
and pulmonary complications. Diagnosis and management of
empyema were according to British guidelines for the manage-
ment of pleural infection in children [13]. Lung abscess was sus-
pected by physical examination and X ray and confirmed by
computerized tomography [14]. Sepsis was diagnosed according
to the criteria of International Consensus Definitions for paedi-
atric sepsis (core temperature of >38.5 °C or <36 °C, tachyp-
nea >2SD for age, tachycardia >2SD for age with the
absence of external stimulus plus evidence of infection). [15]

Variables

We studied the effect of sex, abnormal thrombocyte count,
abnormal leucocyte count and anaemia on pneumonia out-
come which was represented by the following parameters,
development of pulmonary complications, sepsis and death.

Statistical analysis

Collected data were computerized and analysed using the
Statistical Package for Social Science (SPSS) version 20.
Descriptive statistics were used to describe variables; percent-
age and proportion for qualitative variables. Quantitative
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