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ABSTRACT

Background: Procalcitonin (PCT) is a precursor of hormone calcitonin. It is composed of 116 amino acids and is
produced by para follicular C cells of the thyroid and by neuroendocrine cells of lungs and intestine. The level of
Procalcitonin in healthy individuals is below the limit of detection (0.01ug/L).These levels may rise from extra
thyroid tissues especially in response to inflammatory stimulus of bacterial origin. PCT has the greatest sensitivity
and Specificity for differentiating patients with sepsis from those with systemic inflammatory response syndrome.
And the objective of the study is to discuss the method for early diagnosis and use of antibiotic therapy in patients of
bacterial pneumonia.

Methods: A hospital based study was conducted in our hospital from January 2015 to June 2015. Eighty six children
with severe pneumonia were enrolled from Department of Paediatrics and were divided into two groups according to
bacteriological detection; bacterial pneumonia group consisting of 44 children patients and non-bacterial
pneumonia group of 42 children patients. Meanwhile, 45 healthy children were also enrolled and grouped into
normal control group. Chest X-ray and Peripheral venous blood of all children was collected to detect complete
blood count, CRP and procalcitonin (PCT).

Results: Serum PCT level of patients with bacterial pneumonia was significantly higher than that in the non-
bacterial pneumonia patients and normal controls ; serum PCT level of patients with bacterial pneumonia, before and
after treatment had statistical significance ; Serum PCT level of patients with non-bacterial pneumonia had no
statistical significance before and after treatment .

Conclusions: Serum PCT is an important biomarker for prompt diagnosis of bacterial infection and a sensitive
indicator to distinguish bacterial from non-bacterial pneumonia. Evaluating serum PCT levels helps in early use of
antibiotic therapy and prognosis of underlying disease.
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INTRODUCTION

The single leading cause of deaths in children aged less
than 5 years is community acquired pneumonia (CAP),
and 156 million cases occur in this age group each year,
worldwide.! The main aetiology behind Community
acquired pneumonia are Viral and bacterial pathogens.” In
a country like India, the empirical use of antibiotics is
routine because of the association between bacterial

infection and childhood deaths attributable to CAP, there
is a need to formulate various strategies to determine the
underlying pathogen causing the disease and tests for
early diagnosis and differentiation between viral and
bacterial causes of CAP.>** All over the world, it has been
seen the viral infections among children with CAP are
more frequent than bacterial infections.”> Most frequently
the viral co-infections are common, present as more
severe cases and requires hospitalization most of the

International Journal of Research in Medical Sciences | May 2016 | Vol 4 | Issue 5 Page 1518



Saleem SM et al. Int J Res Med Sci. 2016 May;4(5):1518-1521

times.® Viral and bacterial Infections causing CAP in
children are difficult to differentiate on clinical and
radiological characteristics and the commonly used
methods like sputum culture, blood culture etc. have
limitations.” So, it is of vital significance to choose a

quickest, highly sensitive and specific laboratory index
for early diagnosis of children with severe pneumonia for
early application of treatment methods corresponding to
different pathogen infections.®*!

Table 1: comparison between neonates with sepsis and control neonates with regards to laboratory findings.

Characters Cases

Total leucocyte count Range 9.7-19.5
Mean+SD  16.30+1.9

CRP Range 25.4-101.7
Mean+SD  65.6+14.4

Procalcitonin level Range 42.5-556.3
Mean+SD  185.6+144.4

In recent years, PCT has been regarded as a very
important biomarker for the diagnosis of systemic
bacterial infection. Procalcitonin is a pro-hormone, and
studies show that their serum levels can be used to
distinguish ~ sepsis  from  systemic  inflammatory
response.'? PCT is the precursor of calcitonin, contains
116 amino acid peptide with a molecular weight of 14.5k
Da and does not demonstrate any hormonal activity."®
PCT has demonstrated the highest reliability in the early
diagnosis of severe sepsis, sepsis, or septic shock
compared to other available biomarkers.* In the year
1993, Assicot M et al. Stated that there is significant
increase in serum PCT production following bacterial
and fungal infections.'* The role of PCT in rapid
diagnosis of neonatal sepsis was assessed by Chiesa C et
al in the year 1998. In an healthy individual PCT is
synthesized in the C cells of thyroid gland and its level is
undetectably low. However a significant rise in PCT
levels in blood from extrathyroid tissue are seen
following bacterial, fungal and parasitic infections.*®*" In
this paper, we aim to discuss the role of serum PCT in
early diagnosis of severe bacterial pneumonia and
differentiating bacterial and non-bacterial pneumonia
through monitoring the serum PCT concentration on
children diagnosed with severe pneumonia.

METHODS

It was a hospital based analytical study which was
conducted from January 2015 to June 2015. Eighty six
children with severe pneumonia were enrolled from
Department of Paediatrics all of which conformed to the
diagnostic criteria formulated by Infectious Diseases
Society of America (IDSA)." The patients were divided
into two groups according to bacteriological detection:
bacterial pneumonia group consisting of 44 children
patients, consisting of 21 cases of male and 23 cases of
female, being aged between 9 months and 10 years old
and non-bacterial pneumonia group consisting of 42
children patients, consisting of 20 cases of male and 22
cases of female, being aged between 11 months and 9

control T- test P- value
6-10 13.8 0.001
8.2+0.5

5.6-11.6 10.22 0.0001
8.09+1.1

5.6-110.6 5.51 0.0001
44,09+29.1

years old. Meanwhile, 45 healthy Children were enrolled
in the study that were physically fit and without any
clinical sign and symptoms and were grouped into normal
control group, consisting of 21 cases of male and 24
cases of female being aged between 10 months and 8
years old.

Method used for the study includes collection of
peripheral venous blood of all children using all aseptic
precautions and proper consent was taken from their
parents/ Guardians. Blood was analysed in the clinical
laboratory of the hospitals to detect their PCT, CPR (C-
reactive protein), and WBC counts.

Statistical analysis

Statistical analysis was done using SSPS 20.0 software,
measurement data was presented by meant standard
deviation ( £S), group comparison was done by t test, chi-
square test was adopted to test enumeration data. p<0.05
was considered statistically significance.

RESULTS

Serum PCT levels in patients of bacterial pneumonia
group was significantly higher than that of patients in the
non-bacterial pneumonia group and control group
respectively, and difference had statistical significance
(p<0.01).

Table 2: PCT detection results of the three groups
before and after treatment.

Group Cases S e
treatment  treatment

Bacterial 44 120467  21+08

pneumonial group

Non bacterial 2.8+1.2 24407

pneumonia group

Controls 45 1.1+0.2

International Journal of Research in Medical Sciences | May 2016 | Vol 4 | Issue 5 Page 1519



Saleem SM et al. Int J Res Med Sci. 2016 May;4(5):1518-1521

Serum PCT level in patients of bacterial pneumonia
group had statistical significance (p<0.01) before and
after treatment; serum PCT level in patients of non-
bacterial pneumonia group before and after treatment had
no statistical significance (p>0.05) (Table 2).

DISCUSSION

The severity of pneumonia can be reduced by early
diagnosis and application of appropriate antibiotic
therapy, thus improving the overall status of the patient
and reducing the morbidity and mortality especially in
children. Previously it has been reported that clinical
features, X-ray examination, laboratory test results, CRP
and WBC counts are not specific enough for the
diagnosis of bacterial pneumonia.®® Various methods
and indicators are employed to diagnose severe
pneumonia but most of them are time consuming and
lack specificity. An Increase in WBC count could hint
towards severe bacterial infection but it lacks specificity.
C-Reactive protein (CRP), an inflammatory marker
usually appears in blood, 12 hours after the onset of
inflammation and may rise in both infectious and non-
infectious pathologies, thus making it less sensitive and
nonspecific to diagnose bacterial pneumonia in
children.* Most of the times blood cultures in patients of
bacterial pneumonia are negative, and only a small
amount of blood sample are withdrawn from children,
therefore we must use other diagnostic procedures to
diagnose the disease in question.

In a healthy individual, PCT a precursor substance is
synthesized in the C cells of thyroid gland and its level is
undetectably low. However a significant rise in PCT
levels from extra thyroid tissue are seen following
bacterial, fungal and parasitic infections.*®™*’

The rapid identification of bacterial pneumonia in
children admitted in emergency rooms by use of rapid
diagnostic markers are particularly useful. In our study,
we found that PCT is probably the most predictive
marker for identifying bacterial pneumonia in children.

CONCLUSION

In our study, PCT levels of patients in bacterial
pneumonia group were significantly higher than that in
the non-bacterial group and control group. Serum PCT
levels in patients in bacterial pneumonia group before and
after treatment has statistical significance and PCT levels
in patients of non-bacterial group before and after
treatment had no statistical significance. This all indicates
that a rise of PCT levels can be used as serological
marker in early diagnosis of bacterial pneumonia in
children and can also help to determine the disease
severity and early use of antibiotics where ever
necessary.
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