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Abstract. – OBJECTIVE: To discuss the
method for early diagnosis of severe pneumonia
on children.

PATIENTS AND METHODS: Fifty-six children
with severe pneumonia were enrolled from De-
partment of Pediatrics and Intensive Care Unit
(ICU) of our hospital and divided into two
groups according to parasitological detection:
bacterial pneumonia group consisting of 34 chil-
dren patients and non-bacterial pneumonia
group of 32 children patients. In the meanwhile,
37 healthy children, who were confirmed without
infection through physical examination, were al-
so enrolled and grouped in into normal control
group. Peripheral venous blood of all children
was collected to detect their procalcitonin (PCT).

RESULTS: PCT level of patients in bacterial
pneumonia group was significantly higher than
that in the non-bacterial pneumonia group and
control group, and difference had statistical sig-
nificance (p < 0.01); serum PCT level on patients
in bacterial pneumonia group before and after
treatment had statistical significance (p < 0.01);
serum PCT level on patients in non-bacterial
pneumonia group before and after treatment had
no statistical significance (p > 0.05).

CONCLUSIONS: PCT was a very important
biomarker for the diagnosis of bacterial infec-
tion and also a sensitive indicator for the dis-
tinction of child bacterial pneumonia and non-
bacterial pneumonia. It had significant clinical
diagnosis and differential diagnosis value.
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Introduction

Nowadays, infantile pneumonia, especially se-
vere pneumonia, has become one of the most
common diseases and frequently occurring dis-
eases that would seriously threaten children’s
lives1-3. Severe pneumonia is characterized for its
acute onset, severe condition, and long course.
Any delayed rescue or inappropriate treatment
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would result in death4-6. From the perspective of
etiology, infantile pneumonia is mainly resulted
from bacterial infection, virus infection, and My-
coplasma pneumoniae infection. Different treat-
ment methods shall be applied corresponding to
different pathogen infections7-10. In clinic, the
most widely used parasitological detection meth-
ods include sputum culture, blood culture, etc.
But all of them have limitations. So, it is of vital
significance for us to choose a quicker, a highly
sensitive, and specific laboratory index for the
early diagnosis of children severe pneumonia11.
In recent years, procalcitonin (PCT) has been re-
garded as a very important biomarker for the di-
agnosis of systemic bacterial infection. C-reac-
tive protein (CRP), as a kind of acute phase reac-
tion protein, is closely related with inflammatory
reaction and tissue injuries12-14. In this paper, we
aim to discuss the value of serum PCT on the
early diagnosis of children severe pneumonia
through monitoring the serum PCT concentration
on children diagnosed with severe pneumonia.

Patients and Methods

Patients
Sixty-five children with severe pneumonia,

who were hospitalized in the Department of Pe-
diatrics and ICU of our hospital during January
2010 and January 2014, were enrolled in our
study, all of which conformed to the diagnosis
criteria formulated mutually by Infectious Dis-
eases Society of America (IDSA) and American
Thoracic Society (ATS) in 200715 and were di-
vided into two groups according to parasitologi-
cal detection: bacterial pneumonia group consist-
ing of 34 children patients, of which were 16 cas-
es of male and 18 cases of female, being aged
between 10 months and 6 years old and non-bac-
terial pneumonia group consisting of 32 children
patients, of which were 15 cases of male and 17
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cases of female, being aged between 11 months
and 7 years old. In the meanwhile, 37 healthy
children who were confirmed without infection
through physical examination were also enrolled
and grouped in into normal control group, of
which were 17 cases of male and 20 cases of fe-
male being aged between 10 months and 6.5
years old.

Detection Method
Peripheral venous blood of all children was

collected and sent to clinical laboratory to detect
their PCT, CPR (C reactive protein), and WBC.
Roche MODULARE170 electrochemistry lumi-
nescence immunity determinator (Roche, Basel,
Switzerland) was applied to detect PCT. Reagent
came from Roche and testing principle was dou-
ble antibody sandwich method; immunity trans-
mission turbidity was applied to detect CRP and
kit was original reagent provided by Dade
Behring Inc., and detection was made through
Behring II special protein instrument (Dade
Behring, Washington, DC, USA); WBC was de-
tected by Beckman-Coulter LH750 blood analyz-
er with original kit (Beckman-Coulter, Brea, CA,
USA). 

Statistical Analysis
SSPS10.0 software (IBM, New York, USA)

was applied to make statistical analysis, mea-
surement data was presented by mean ± standard
deviation ( ± S), t-test was used to make compar-
isons between groups, chi-square test was adopt-
ed to test enumeration data. p < 0.05 was consid-
ered with statistical significance.

Results

PCT level of patients in bacterial pneumonia
group was significantly higher than that in the

non-bacterial pneumonia group and control
group, and difference had statistical significance
(p < 0.01); serum PCT level on patients in bacte-
rial pneumonia group before and after treatment
had statistical significance (p < 0.01); serum PCT
level on patients in non-bacterial pneumonia
group before and after treatment had no statisti-
cal significance (p > 0.05) (Table I). 

Discussion

Early diagnosis was of great clinical value in
reducing the occurrence of severe pneumonia,
and improving the patient children’s prognosis.
But till now, there is still lack of indicators for
the early diagnosis of severe pneumonia. PCT
was the precursor substance of calcitonin, which
was mainly compounded in thyroid parafollicular
cells. It was a kind of hormone-free active glyco-
proteins, whose molecular weight was 13kU. In
recent years, it has become a new biomarker to
identify severe bacterial infections16-20. 

Infectious pneumonia was a common children
disease. Its pathogen included bacteria, virus,
mycoplasma, fungus, so on and so forth. In clin-
ic, it was hard to judge out its pathogen accord-
ing to WBC count. WBC count could hint severe
bacterial infections, but its diagnostic specificity
was very poor. CRP was a kind of acute protein,
whose level could be elevated by various infec-
tious and non-infectious factors and which could
be detected out only after 12 hours upon the on-
set of inflammation, so its coincidence rate was
not as good as PCT in the diagnosis of adult bac-
terial infection21. PCT, during physiological con-
ditions, was produced by thyroid-C cell and its
volume was extremely few and could hardly be
detected in the serum of healthy groups. When
the patients were suffering from bacterial, fungal,
and parasitic diseases and systemic inflammatory

PCT (µg/L)

Group Cases Pre-treatment Post-treatment

Bacterial pneumonia group 36 12.0 ± 6.7*,# 2.1 ± 0.8

Non-bacterial pneumonia group 35 2.8 ± 1.2D 2.4 ± 0.7

Control group 37 1.1 ± 0.2

Table I. PCT detection results of the three groups before and after treatment (X ± S).

*Compared with bacterial pneumonia group after treatment, *p < 0.01; #Compared with non-bacterial pneumonia group before
treatment and the control group, #p < 0.01; DCompared with non-bacterial pneumonia group after treatment, difference had no
statistical significance, p > 0.05. 
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reactions, PCT could be induced by endotoxin of
pathogenic bacterium and be produced by thy-
roid-C cells, and other tissues including
macrophage and monocyte in liver, lymphocyte
in lung and intestinal tissues as well as neuroen-
docrine cells and, thus, would lead PCT level to
rise or ascend significantly. Moreover, it was al-
so positively related with the degree, develop-
ment, or recession of infection. However, PCT
level on patients suffering virus infection, chron-
ic nonspecific inflammation, tumorous fever, au-
toimmune diseases, and operative wounds would
not increase or increase only slightly22,23. Its sen-
sitivity was higher than the detection of tradition-
al C-reactive protein and peripheral blood leuco-
cyte count. It was an important marker for the di-
agnosis of bacterial infection and a sensitive in-
dicator for the distinction of bacterial pneumonia
and non-bacterial pneumonia, and thus was of
great clinical diagnosis value and differential di-
agnosis value. Nowadays, PCT has become a
significant biological inflammatory diagnosis
biomarker and routine examination24,25. 

Severe pneumonia was characterized for its
serious infection, rapid onset, and high mortality.
If infection could be effectively controlled in the
early period of severe pneumonia, the prognosis
of patients could be greatly improved. So, an ap-
propriate antibiotic therapy was important. Al-
though bacterial culture could precisely instruct
the application of clinical antibiotic, its culture
period was too long, thus, making little sense in
early therapy26,27.

Conclusions

The result of our study showed that PCT level
of patients in bacterial pneumonia group was sig-
nificantly higher than that in the non-bacterial
pneumonia group and control group, and differ-
ence had statistical significance (p < 0.01); serum
PCT level on patients in bacterial pneumonia
group before and after treatment had statistical
significance (p < 0.01); serum PCT level on pa-
tients in non-bacterial pneumonia group before
and after treatment had no statistical significance
(p > 0.05), all of which indicated that the rise of
PCT level could be used as a marker protein in
acute phase after bacterial infection and had
great guiding significance in the early diagnosis
and identification of infection as well as evalua-
tion of disease severity and instruction of proper
use of antibiotics.
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