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Abstract: Background:Pneumonia remains a major cause of morbidity
and mortality among children under five years of age, with the highest
burden in low- and middle-income countries. In resource-limited
settings, delayed recognition of severe disease contributes
significantly to poor outcomes, highlighting the importance of simple,
reliable clinical predictors for early triage. Objective: To identify
clinical predictors associated with severe pneumonia among children
under five years of age presenting to a tertiary care hospital in
Nawabshah,  Pakistan. = Methodology:  This  hospital-based
observational study was conducted in the Department of Pediatrics,
Peoples University of Medical & Health Sciences for Women,
Nawabshah, District Shaheed Benazirabad, over an eight-month
period starting in February 2024. Children aged 2-59 months
presenting with community-acquired pneumonia were enrolled
consecutively. Demographic variables, clinical signs, nutritional
status, and oxygen saturation at presentation were recorded. Data were
analyzed using SPSS version 26. Frequencies and percentages were
calculated, and multivariable logistic regression analysis was
performed to identify independent predictors of severe pneumonia.
Results: A total of 370 children were included, of whom 142 (38.4%)
had severe pneumonia. Hypoxaemia was present in 68.3% of severe
cases compared with 17.5% of non-severe cases. Lower chest wall
indrawing (89.4% vs. 38.6%), inability to feed (47.2% vs. 13.6%),
altered level of consciousness (26.8% vs. 3.9%), and undernutrition
(63.4% vs. 34.2%) were significantly more frequent in severe disease.
Hypoxaemia emerged as the strongest independent predictor.
Conclusion: Simple bedside clinical signs, particularly hypoxaemia
and chest wall indrawing, reliably identify children at high risk of
severe pneumonia and may improve early clinical decision-making in
resource-constrained settings
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INTRODUCTION

Despite advances in preventive and therapeutic
strategies, pneumonia continues to be one of the most
common causes of morbidity and mortality among
children under five years of age worldwide (1). About
14-15% of all under-five deaths are due to pneumonia
globally, associated with approximately 700,000-
750,000 yearly mortalities, mainly among low- and
middle-income countries. Almost 80% of deaths from
pneumonia occur among children less than two years
of age, which especially indicates a higher
susceptibility within this age bracket.
Correspondingly, South  Asia accounts for
approximately 30-35% of the global childhood
pneumonia burden alone, reflecting persisting
inequities in child health outcomes (2, 3).

Pakistan is one of the top five contributors to global
mortality from childhood pneumonia. (4) According
to national estimates, the percentage of deaths due to
pneumonia among under-five children is around 18—
20%. Hospital-based studies conducted in Pakistan
reveal that 20-30% of all pediatric admissions are due
to pneumonia, and 25-40% of the cases that are
admitted fulfill criteria for severe or very severe
disease (5). Despite the pneumococcal and
Haemophilus influenzae type b vaccines being
included in the Expanded Programme on
Immunization, severe pneumonia is still prevalent due
to delayed presentation to healthcare services,
malnutrition (nearly 40-50% among hospitalized
children), non-exclusive breastfeeding, and indoor air
pollution (6).

The mortality rates for severe pneumonia are
disproportionately high, with case fatality rates of 5-
15% compared to less than 2% among the non-severe
cases. Clinical predictors associated with poor
outcomes in various international and regional reports
include hypoxaemia, reported in 30-50% of
hospitalized cases, and severe chest indrawing at
admission, estimated at 45-60%, inability to feed, at
20-30%, altered consciousness, at 10-15%, and central
cyanosis, at 5-10% (7-9). So far, the frequency and

prognostic value of the abovementioned predictors
have varied across settings due to variations in
nutrition, comorbidities, health-seeking behavior, and
supportive care.

In resource-constrained settings like interior Sindh,
early recognition of children with the risk of
developing severe pneumonia is of crucial importance
for timely escalation of care and optimum utilization
of available resources. The international prediction
criteria might not completely hold good for local
disease patterns. Thus, assessment of the frequency
and predictive value of easily identifiable clinical
markers in under-five children presenting with
pneumonia to a tertiary care hospital in Nawabshah is
very much scientifically justified. Context-specific
evidence generated will enhance clinical decision-
making, ensure better triaging accuracy, and thereby
potentially avoid many preventable morbidities and
mortalities in such a high-risk population.

METHODOLOGY

This study spans eight months, beginning February
2024 and ending September 2024, from the Pediatric
Department of Peo- ples University of Medical
Sciences (PUMS), Nawabshah, Sindh, Pakistan.
Children aged 2 months to 59 months presenting to
the pediatric emergency department or admitted to the
pediatric medical wards to have the diagnosis of
commu- nity acquired pneumonia are the study
population. WHO pneumon- ia/severe pneumonia
criteria are the ones adopted for the study. WHO uses
age-specific fast breathing, presence of lower chest
wall idrawing, and general danger signs. This study
aims to assess what are the clinical predictors of severe
pneumonia during the time of presen- tation.

Inclusion criteria included all children aged 2 to 59
months who were presented with cough and /or
difficulty in breathing and met the WHO clinical
definition of pneumonia. It involved both male and
female children. Patients with community-acquired
infection were only included and children had to be
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assessed within the first 24 hours of hospital
presentation in order to make accurate measurements
of baseline clinical predictors. Parents or legal
guardians signed an informed consent form before the
enrollment.

The exclusion criterion was that the children should
be less than 2 months or more than 59 months old,
and any underlying condition that was known to
independently impact on respiratory status or severity
of disease. They were congenital heart disease,
chronic  lung  disease, bronchial  asthma,
neuromuscular disease, known or suspected
immunodeficiency (including malignancy or long-
term corticosteroid therapy) and genetic syndromes.
Children who had hospital-acquired pneumonia i.e.
pneumonia onset after 48 hours of hospital stay
because of another disease were excluded. The
patients with incomplete clinical records or whose
parents or guardians refused to give consent were also
left out.

Enrolment was made in order of eligibility, so that
selection bias was minimised. An elaborate clinical
evaluation was conducted on trained pediatric
residents under the guidance of consultant
pediatricians at presentation, and before commencing
definitive therapy where clinically feasible. The
demographic data were noted such as age and sex.
Clinical assessment, which was concerned with
respiratory rate, lower chest wall indrawing, nasal
flaring, grunting, head nodding, central cyanosis,
oxygen saturation in room air, feeding capacity, and
conscious state. The weight-for-age classification was
used to determine the nutritional status. Patients were
classified to either severe or non-severe pneumonia
based on the first clinical findings.

RESULTS

Data Collection

The data were prospectively gathered on a
predesigned pretested proforma that was structured.
The recording of all clinical variables was done at the
first evaluation to eliminate the bias of treatment.
Calibrated pulse oximeters were used to determine
oxygen saturation on room air. The patient outcomes
that included need of supplemental oxygen,
admission of the intensive care unit, and in-hospital
mortality were recorded during their hospital stay. To
reduce data integrity issues, the completed proformas
were checked on a daily basis to be complete and
consistent and the discrepancies were resolved by
checking with the medical records.

Statistical Analysis

Statistical calculation was done by use of the
Statistical Package of the Social Sciences (SPSS)
version 26. Continuous variables were evaluated to be
normal and were presented in the form of
meantstandard deviation or median and interquartile
range, as necessary. The frequencies and percentages
were used to summarize the categorical variables. The
chi-square test or Fisher exact test of categorical
variables and the independent samples t-test or Mann-
Whitney U test of continuous variables were used in
making comparisons between children with severe
and non-severe pneumonia. Univariate analysis
variables whose p-value was less than 0.05 were
incorporated in a multivariate logistic regression
model to determine independent clinical predictors of
severe pneumonia. Calculation of adjusted odds ratio
accompanied with confidence interval (95 percent)
was done and the p-value below 0.05 was regarded as
significant

A total of 370 children aged 2-59 months diagnosed with community-acquired pneumonia were enrolled during the
study period. The mean age was 18.6 = 11.4 months, with 226 (61.1%) children younger than 24 months. Males
constituted 212 (57.3%) of the cohort, while 158 (42.7%) were females. Overall, 142 children (38.4%) fulfilled criteria
for severe pneumonia, whereas 228 (61.6%) were classified as having non-severe pneumonia. Table 1 & Graph 1

Table 1. Demographic characteristics of children with pneumonia (n = 370)

Variables Frequency (%)
Age <24 months 226 (61.1)
Age >24 months 144 (38.9)

Male 212 (57.3)
Female 158 (42.7)
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Table 2.

Number of children
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Figure 1. Distribution of pneumonia severity among enrolled children

Children with severe pneumonia had a markedly higher frequency of key clinical predictors compared with non-
severe cases. Hypoxaemia (68.3% vs. 17.5%), lower chest wall indrawing (89.4% vs. 38.6%), and undernutrition
(63.4% vs. 34.2%) were substantially more common among severe cases. Additionally, inability to feed (47.2% vs.
13.6%) and altered consciousness (26.8% vs. 3.9%) were predominantly observed in children with severe pneumonia.

Table 2. Comparison of clinical features between severe and non-severe pneumonia

Clinical feature Severe pneumonia | Non-severe pneumonia
n=142 (%) n=228 (%)
Hypoxaemia 97 (68.3) 40 (17.5)
Chest wall indrawing 127 (89.4) 88 (38.6)
Inability to feed 67 (47.2) 31(13.6)
Altered consciousness 38 (26.8) 9.9
Undernutrition 90 (63.4) 78 (34.2)

Figure 2 demonstrates a markedly higher prevalence of hypoxaemia among children with severe pneumonia,
affecting 68.3% of cases, compared with 17.5% among children with non-severe pneumonia, indicating a strong
association between hypoxaemia and disease severity.

Percentage (%)
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60 -
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Severe pneumonia Non-severe pneumaonia

Figure 2. Hypoxaemia among severe vs non-severe pneumonia
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Hypoxaemia was the strongest independent predictor of severe pneumonia (AOR 5.92; 95% CI: 3.61-9.72). Other
significant predictors included altered level of consciousness (AOR 4.87; 95% CI: 2.19-10.82), lower chest wall
indrawing (AOR 4.18; 95% CI: 2.41-7.25), inability to feed (AOR 3.46; 95% CI: 2.01-5.96), and undernutrition
(AOR 2.31; 95% CI: 1.41-3.79), confirming their independent association with severe pneumonia. Table 3.

Table 3. Multivariable logistic regression analysis showing independent predictors of severe pneumonia

Predictors Adjusted OR 95% CI
Hypoxaemia 5.92 3.61-9.72
Chest wall 4.18 2.41-7.25
indrawing
Inability to 3.46 2.01-5.96
feed
Altered 4.87 2.19-10.82
consciousness
Undernutrition 2.31 1.41-3.79

Figure 3 shows that hypoxaemia was the strongest independent predictor of severe pneumonia (AOR 5.92), followed
by altered level of consciousness (AOR 4.87) and lower chest wall indrawing (AOR 4.18). Inability to feed (AOR
3.46) and undernutrition (AOR 2.31) were also independently associated with severe pneumonia, indicating a graded

increase in risk with worsening clinical status.
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Figure 3. Independent predictors of severe pneumonia (adjusted odds ratios)
DISCUSSION of 24 months (n = 226, 61.1%). In Pakistani hospital

The main aim of the research was to determine
clinical predictors of severe pneumonia among
children less than five years of age who reported to a
tertiary care hospital in Nawabshah. In this group of
370 children over a third (n = 142, 38.4%) were found
with severe pneumonia, indicating a high level of
advanced disease on first presentation. The
evaluations showed that the presence of certain, easily
discernible clinical characteristics was much more
common in children with severe pneumonia as well as
related to the severity of the disease independently.

In line with the available literature, a significant
percentage of the affected children was below the age

based studies, similar age distributions have been
described in which about 60-70% of the children who
are admitted with pneumonia are under the age of two
years (10, 11). Similar tendencies are observed in
international data on South Asia and sub-Saharan
Africa, which highlights the increased susceptibility of
infants and young toddlers to severe lower respiratory
tract infections; because their immune reactions are
not yet fully developed and because they are more
exposed to environmental risk factors (12).

The most important clinical predictor in the current
study was hypoxaemia. In 97 (68.3%) of those with
severe pneumonia and 40 (17.5%) of those with non-
severe cases, it was observed and it was found to be
the strongest independent predictor on multivariate
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analysis. In Pakistani studies, the hypoxemia in
hospitalized pneumonia had been reported at about
30-50 percent, with higher rates in severe diseases and
close rates of association with mortality. Hypoxaemia
is also found in international literature as one of the
factors that predetermine poor outcomes, which also
proves the urgency of regular pulse oximetry in
emergency care in pediatrics (13-15).

Eighty-nine of every hundred children with severe
pneumonia had lower chest wall indrawing, versus 88
of every hundred with non-severe pneumonia. This
distinguishing difference correlates with the national
statistics where chest indrawing has been said to be
present in 70-90% of severe cases of pneumonia (16).
Similar results in low/middle-income nations suggest
that chest indrawing is still considered one of the most
delicate clinical manifestations of severe disease
especially in resource-restrained environments (17).

Children with severe pneumonia were also found to
have signs of systemic infections much more often.
The feeding inabilities were observed in 67 (47.2%)
severe cases and in 31 (13.6%) non-severe cases,
whereas altered level of consciousness could be
observed in 38 (26.8%) and 9 (3.9%), respectively.
Pakistani and international studies have also reported
similar frequencies with these features strongly related
to respiratory failure, intensive care admission and
mortality. Their prognostic value and use in normal
severity assessment criteria is supported by
international evidence (18, 19).

Malnutrition was detected in 168 (45.4%) children
total and it was very high among children with severe
pneumonia (n = 90, 63.4%) than the non-severe ones
(n = 78, 34.2%). Malnutrition in pneumonia
hospitalized Pakistani children is a consistent report
of 40-60% malnutrition, and worse and severe among
malnourished children. Under nutrition is a
contributing factor to pneumonia associated
morbidity and mortality in the world, particularly
South Asia and Africa, increasing the severity of the
disease and the delay of recovery (20, 21).

The overall in-hospital mortality in this study was
4.9% (n=18), with the death rate being significantly
higher among the children affected by severe
pneumonia (11.3%) than the children affected by the
non-severe disease (0.9%). These are relatively
comparable numbers to mortality rates observed in
tertiary care centers in Pakistan and other low
resources environments yet are still higher than the
mortality rates in the high-income countries. This
difference is probably an indication of late
presentation, increased incidence of hypoxemia and
malnutrition, and restricted access to end-of-life
respiratory care (22-24)..

CONCLUSION

A significant proportion of children under five
presented with severe pneumonia, with hypoxaemia,
chest wall indrawing, altered consciousness, inability
to feed, and undernutrition identified as key
independent predictors. Early recognition of these
simple clinical signs can enable timely intervention
and improve outcomes in resource-limited settings..
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