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Objective: To compare the mean serum C-reactive protein (CRP) levels in infants
diagnosed with non-severe community-acquired pneumonia (Pneumonia Severity Index |
& II) versus those with severe pneumonia (Pneumonia Severity Index I1I-V).
Methodology: A cross-sectional study was conducted at the Department of Pediatrics,
Khyber Teaching Hospital, Peshawar from Mar 2024 to Sept 2024. A total of 144 male
and female infants diagnosed with pneumonia in the age range of 2 to 12 months were
enrolled. The mean CRP level of the patients was determined by patient’s laboratory test
reports from the patients with pneumonia. The analysis of the data was done using the
SPSS version 22. Independent sample t-test was applied to compare the mean CRP level
among patients with severe and non-severe pneumonia, mean an median, frequencies
and percentages were calculated for the quantitative variables.

Results: 144 patients, the mean age of the patients was 7.13+2.55 months, the disease
duration was 6.61+3.05 the male-to-female ratio was 1.61: 1, and 42.4 % were un
vaccinated. The mean CRP level was 11.12+6.33 mg/dl, among these the non-severe
pneumonia was recorded in 88 (61.1%) patients (61.1%) with a mean CRP of
7.97+4.14mg/dl, and severe pneumonia was recorded in 56 patients (38.9%) with a
mean CRP of 16.07+6.009 mg/dl. The p-value of independent sample t-test unveil
significant level of mean difference of CPR values in severe versus non-severe groups (P =
0.000).

Conclusion: The mean CRP level in patients with severe pneumonia is significantly high
than in patients with non-severe pneumonia. The CRP could be a potential tool for
measuring the severity of the pneumonia.
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Introduction

diagnosis of community-acquired pneumonia (CAP) is
based on laboratory data and radiological findings.?

Pneumonia is an infectious disease classified into two
main groups: hospital-acquired and community-acquired
pneumonia. It is a severe condition and one of the leading
causes of mortality among children under five years of
age.! Globally, these epidemics result in an estimated 3 to
5 million cases of severe illness and 250,000 to 500,000
deaths each year.!® Despite fluctuations in
epidemiological data and deviations from guidelines,
CRP remains a key diagnostic marker for pneumonia.

According to the World Health Organization (WHO), one
million children suffer from pneumonia annually, making
it a significant contributor to infant deaths.? The

International guidelines have established diagnostic
criteria that rely on the signs and symptoms of patients.*

The incidence of CAP has decreased over time due to the
availability of conjugated pneumococcal vaccines.
However, atypical factors have begun to replace
pneumococcal strains.® CAP remains a critical health
issue for infants and children, affecting millions globally
each year.® Streptococcus pneumoniae is recognized as
the primary causative agent of CAP worldwide. In adults,
pneumococcal pneumonia typically remains confined to
the alveoli of the lungs and is generally treatable.’
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Its production is stimulated by cytokines, particularly
interleukins. CRP serves as both a marker and driver of
inflammation caused by pathogens. CAP is one of the
leading causes of morbidity and mortality among children
and infants, making it a major reason for hospitalization
in many countries, including the United States.® ° One of
the most common infectious diseases, pneumonia
continues to be a significant cause of mortality and the
use of medical resources. Accurate diagnosis is crucial
for effectively managing CAP through appropriate
prognostic approaches. C-reactive protein (CRP) is an
acute-phase protein produced in the liver in response to
infection and tissue inflammation.*

Despite extensive data from different countries, there are
significant variations in children's care, diagnostic
approaches, hospitalization rates, therapeutic regimens,
and antibiotic use. CRP levels increase in response to
inflammation triggered by infectious agents, making it an
important marker for bacterial infections in children.'213

The rationale behind this study is to highlight the
practical use of CRP as an inflammatory marker in
response to infections such as pneumonia among the
children patients. Despite its potential, the use of CRP in
routine diagnostics remains underutilized in some
developed countries. This study focuses on the etiology
of CAP and the routine use of CRP as an inflammatory
marker, specifically investigating the relationship
between CAP and CRP levels in infants. It aims to
compare mean CRP levels in infants with non-severe
pneumonia (Pneumonia Severity Index | & II) versus
those with severe pneumonia (Pneumonia Severity Index
1, 1V and V).

Methodology

A Cross-sectional study was conducted at the Department
of Pediatrics, Khyber Teaching Hospital Peshawar from
Mar 2024 to Sept 2024 using a non-probability
consecutive sampling procedure. The Sample size was
calculated using a WHO calculator for sample size,

labs including Complete Blood Count (CBC), CRP, Liver
Function Test (LFT), Renal Function Test (RFT), serum
electrolyte, Arterial Blood Gases (ABGS), and chest X-
ray were done as part of routine diagnostic procedures
and to calculate the pneumonia severity index. Patients
were admitted to the pediatric ward and treated as per
hospital protocols. CRP level and pneumonia severity
index were determined in all patients as per the
operational definition.

All the parameters were collected on a structured
proforma, and meanz standard deviation was calculated
for quantitative variables like age, duration of symptoms,
and CRP level. Frequency and percentages were
calculated for demographic variables most importantly
age group, and disease profile Pneumonia severity index
(PSI 1&I11/111-V) was calculated for classifying severity of
pneumonia. Mean CRP was compared in patients with
non-severe and severe pneumonia using an independent
sample t-test. Data can be stratified for duration of the
disease and area of living through regression analysis to
estimate the risk

Operational Definition: Inflammation and fluid in the
lungs brought on by a bacterial, viral, or fungal infection
is known as pneumonia.

Results

The mean age of the patients was 7.13+£2.55 months. The
mean duration of pneumonia among enrolled patients
stands at 6.611+3.052 days, in addition mean CRP of all
enrolled patients stands at 11.12+6.330 mg/dI .

Furthermore, male to female ratio was 1.61: 1, and
majority of the patients belonged to the age group 7
months or below (n = 79, 54.9%). In addition, 80 patients
(55.6%) belonged to rural areas and 61 patients (42.4%)
were unvaccinated. Majority of patients (n=84 ,58.34%)
had Pneumonia symptoms for more than 5 days (Table ).

Table no I: Details of Patients and vaccination status.

) ) Parameters (n) (%)
keeping a 95% confidence level, 80% power of the Gender Male 89 61.8%
study.* The required sample size was 144 patients, Female 55 38.2%
Patients aged 2 to 12 months from both genders were ~ Ageinmonths 7 or below 79 54.9%
. . . - 0,
included in the study. However, patients not willing to i ___ Morethan7 65  45.1%

. luded . inf d Disease duration 5 or below 60 41.7%
participate erre excluded. A written in orm_e consent (days) More than 5 84 58.34%
was also obtained from parents of enrolled patients. Residence Rural 80 55.6%
D hic d includi d d . f Urban 64 44.4%

emographic .elta.lncu ing age, gen er, duration o Vaccination Vaccinated 83 57 6%
symptoms, vaccination status, and residence was noted. A Unvaccinated 61 42.4%
complete history was taken and physical examination
records were obtained from patient’s records. Baseline
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Table II: Severity, Gender and vaccination status-based variation in CRP values of enrolled patients.

Stratification of data Group N Mean SD Std. Error Mean P value

CRP (mgy/dl) Non-Severe 88 7.97 4.145 0.442 0.000
Severe 56 16.07 6.009 0.803

CRP (mg/dl) Male 89 11.11 6.560 0.695 0.419
Female 55 11.13 5.997 0.809

CRP (mg/dl) Un vaccinated 61 14.44 6.712 0.859 0.005
Vaccinated 83 8.67 4.758 0.522

Mean comparison of CRP level in severe versus non-
severe groups of enrolled patients based on their gender,
age and vaccination status is given in Table Il. The mean
CRP level among the severe group was 16.07+6.09 mg/dI
and 7.97+4.14 mg/dl among the non-severe group. The p-

value for the mean difference in severe versus non-severe
groups was 0.000.

Gender based segregation of CRP values among severe
and non-severe pneumonia patients show that the mean
CRP level among male and female patients with non-
severe pneumonia stands at 11.11+6.56 and 11.13+5.997.

The data showed that mean CRP level among
unvaccinated was 14.44 +£6.712 and among vaccinated it
was calculated to be 8.67+4.758

Discussion

Community-acquired pneumonia (CAP) is a leading
cause of mortality and morbidity worldwide. While
significant advancements in diagnosis and treatment
regimens have contributed to a substantial reduction in
CAP cases, developing countries continue to struggle
with inadequate treatment. Therefore, accurate diagnosis
remains a critical component in the effective management
of severe diseases like pneumonia.té

This study was conducted in infants of age between 2 to
12 months. Infants below 7 months and rural areas were
more prone to pneumonia, with a high proportion of male
infants. In addition, most infants had pneumonia
symptoms for more than 5 days. Low age is linked to
high vulnerability to different diseases as infants of this
age lack the required immunity to resist pathogens and
diseases.t” Community acquired pneumonia assessment
studies also reported that males are more prone to
pneumonia as revealed in research.’

Assessing severity of pneumonia geographically remains
a challenging factor in the pediatrics field. Various
diagnosis strategies and possibilities remain unsolved, as
reported by various studies.’®'® The CRP marker is one
of the main factors in diagnosis; thus, our study assessed
CRP levels among severe and non-severe patients.

Vaccination plays a crucial role in altering the course of
disease in infants.!!

The problem of un vaccination was high among the
sampled infants (42.4%) and was likely a contributing
factor to pneumonia severity in this group. Non-severe
pneumonia was reported in the majority of patients
(61.1%), who had relatively low mean CRP levels. In
contrast, the mean CRP value of patients with severe
pneumonia was significantly higher than that of non-
severe pneumonia patients, making it an important
diagnostic factor in determining pneumonia severity. ].
Serum CRP levels that remain elevated over time may be
linked to the patient's health and the onset of severe
pneumonia. This finding is consistent with other studies
that have established a direct correlation between
patients’ mean CRP levels and the severity of their
pneumonia.?’-?L, Furthermore, in the Philippines, viruses
were frequently found in children who had severe
pneumonia.?? Clinically, the important predictors of
severe pneumonia were age, dyspnea, body temperature,
and sputum output?

The ROC curve using the new variables generated by
multivariate regression analysis and the diagnostic gold
standard for severe pneumonia demonstrated the
reliability of these factors in diagnosing severe
pneumonia.?*%

Certain limitations of study may be considered important
while addressing the findings of the study. We probably
underestimated the wrong diagnosis of CAP since the
evaluation of diagnostic mistake was based on a review
of medical records, which has constraints related to the
reporting of alternative reasons for signs, symptoms, or
radiographic findings. The risk factor analysis may be
skewed toward the null if patients with incorrect
diagnoses are included in the CAP group. Additionally,
patients with a proper diagnosis of CAP may have been
incorrectly classified as inappropriate if patient-reported
symptoms had been omitted from the record. Future
research directions and recommendations include
replicating this study on a larger scale across multiple
regions and hospitals to compare the severity of
pneumonia with CRP levels, ensuring broader
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