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ABSTRACT

Objective: Sepsis is a life-threatening disease which is asso-
ciated with high rates of morbidity and mortality. The critically
ill patients often manifest a Systemic Inflammatory Response
Syndrome (SIRS) which is independent of an infection. The
early diagnosis of different severities of sepsis is important for
an early implementation of the specific therapies. Our objec-
tive was to evaluate the diagnostic and the prognostic values
of blood Procalcitonin (PCT) in cases of bacterial septicaemia
in children.

Methods: The total sample comprised of 150 subjects who
were admitted to the ICU with septicaemia and 50 normal,
healthy, age and sex matched children. The first sample was
collected at the time of admission, before the start of the anti-
biotic therapy (T0). A second sample was collected at 24 hours
(T24) and a final sample was collected at 96 hours (T96). A PCT
value of > 0.5ng/ml was accepted as positive.

INTRODUCTION

The early diagnosis and the appropriate treatment of sepsis is
a daily challenge in the medical intensive care unit and in the
emergency room. Therefore, a rapid and an accurate diagnosis is
essential for improving the survival rate of the patients, especially
children [1, 2]. Sepsis is a potentially deadly medical condition
that is characterized by a whole-body inflammatory state which is
called the systemic inflammatory response syndrome (SIRS) and
the presence of a known or suspected infection [3]. While Pro-
calcitonin (PCT) performs quite well as a diagnostic biomarker,
it excels when it is called upon as a monitoring or prognostic
bio-marker.

The Present Study was Undertaken:
1. To evaluate the serum PCT levels as a marker of the sepsis
in the bacterial infections of children.

2. To evaluate the prognostic application of serum PCT in chil-
dren with sepsis.

MATERIALS AND METHODS

One hundred and fifty children who were admitted to the neonatal
and the paediatric intensive care units of a tertiary referral hospital
constituted the test group. Fifty children with no evidence or history
of an acute or chronic infection formed the control group. In all the
cases, the samples that came to the clinical laboratory for routine
investigations were used for the analysis after getting an informed
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Results: 63% of the children who were diagnosed with a bac-
terial aetiology showed detectable blood PCT levels with higher
concentrations, while in the children who were diagnosed with
a viral aetiology, only 22.2 % had detectable PCT levels, but in
lower concentrations. The mean percentage reduction in the
PCT value among the bacterial infection subjects was 44.39 +
41.82 as compared to that in the viral infection subjects (5.71
+ 26.68) and in the subjects where the aetiology was not es-
tablished (5.71 + 26.68).

Conclusion: The results which were obtained in our study con-
firmed that the PCT levels were a better marker for the bacte-
rial infections. The PCT measurements may be used as a guide
to the antibiotic therapy in critically ill children with suspected
sepsis.
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consent from the parents. The first sample was collected from the
test group at the time of admission (T0), a second sample was
collected at 24 hours (T24) and the final sample was collected 96
hours after the admission (T96). Procalcitonin was estimated and
a value of >0.5 ng/ml was accepted as pathologically significant.
Blood Cultures were performed in all the cases to detect sepsis
along with other sepsis monitoring and aetiological confirmation
tests.

The data was analyzed by using SPSS, ver. 16.0. The association
between the qualitative variables was analyzed by using the Chi-
square test and the paired ‘t’ test, the independent sample‘t’ test
and one way ANOVA were used for the comparison of the mean of
the quantitative variables.

RESULTS

The subjects who were included in the study were classified into
3 groups based on their ages: Children below 2 years of age, chil-
dren between the ages of 2 and 5 years and children above 5 years
of age [Table/Fig-1]. Those subjects below 2 years showed the
highest number of bacterial infections (=37, 61.7%)

The values of PCT were divided into four different classes [Table/
Fig-2]. The PCT values which were above 0.5 ng.ml were con-
sidered to be abnormal and as suggestive of an infection. While
the number of subjects with a PCT level below 0.5 ng/ml were
analyzed, only 36.7% of the study subjects were found to have
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bacterial infections, while 77.8% of the subjects were found to
have viral infections. In case of the subjects with PCT values above
0.5 ng/ml, the confirmed bacterial infection cases showed a higher
percentage as compared to the viral aetiology subjects and the

Age in | Bacterial Viral Etiology not | Control Total
years | infection | infection | established

N| % [N| % N % N| % N %
<2 |37|617 |26| 722 | 33 | 61.1 [14| 28.0 [110]| 55.0
2-5 20| 333 |10| 278 | 15 | 27.8 |28| 56.0 | 73 | 36.5
>5 3|50 |0 .0 6 111 |8 | 16.0 | 17 | 85
Total | 60|100.0|36|100.0| 54 | 100.0 |50 | 100.0 | 200 | 100.0

[Table/Fig-1]: Age Distribution of Test and Control Subjects.

subjects with an aetiology of unknown origin. This showed that

PCT Bacterial Viral Etiology not | Control
infection infection | established
N % N % N % N %
0.0-0.5ng/ml | 22 | 36.7 | 28 | 77.8 | 44 | 81.5 | 49 | 98.0
05-20ng/ml | 13 | 21.7 | 7 | 194 | 7 13.0 1 2.0

2.0-10.0ng/ml| 11 | 183 | 1 2.8 1 1.9 0 .0

>10.0 ng/ml 14 1233 | O .0 2 3.7 0 .0

Total 60 | 100.0| 36 | 100.0| 54 | 100.0 | 50

[Table/Fig-2]: PCT values obtained in respect to etiology of infection.

PCT could be used as an indicator of bacterial infections.
(x? =24.336, p<0.001)
(x? =69.007, p<0.001)

The mean initial PCT value [Table/Fig-3] of the bacterial infection
cases was 4.05 + 4.39 ng/ml, that of the viral infection cases was
0.34 + 0.42 ng/ml, that of the cases where the aetiology was not
established was 0.69 + 1.95 ng/ml and that of the controls was
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[Table/Fig-3]: Comparison of mean initial PCT.

0.20 + 0.00 ng/ml. The mean initial PCT value was significantly
higher in the bacterial infection cases as compared by one way
ANOVA to that of the other etiological cases (p<0.05).

The comparison of the mean PCT values after 24 hours and 96
hours was done by the paired ‘t’ test [Table/Fig-4]. The mean PCT

N PCT Paired comparison
After 24 | After 96 t p
hrs. hrs.
Mean Mean
Bacterial infection | 60 4.56 1.12 6.890 p<0.001
Viral infection 36 0.34 0.26 1.561 0.127
Etiology not 54 0.94 0.21 2.551 0.014

established

[Table/Fig-4]: Comparison of mean PCT values after 24 hours and 96

hours
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value among the bacterial infection cases after the 24th hour was
found to be 4.56+4.68 ng/mL and after the 96th the hour, it had
reduced to 1.12+1.80 ng/ml. The observed difference was statisti-
cally significant (p<0.05).

On observing the reduction of the mean PCT value between the
24th hour and the 96th hour among the bacterial infection cases,
the viral infection cases and the cases in which the aetiology was
not established [Table/Fig-5], the reduction in the mean PCT value
was found to be significantly higher in the bacterial infection cases
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[Table/Fig-5]: Reduction of mean PCT between 24 and 96 hour.
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[Table/Fig-6]: Percentage Reduction in PCT between 24 hr. and 96 hr.

(p<0.05). The mean percentage reduction in the PCT value [Table/
Fig-6] among bacterial infection subjects was 44.39+41.82. The
bacterial infection cases had a significantly higher reduction than
the other cases. No cases of mortality among the study subjects
were reported during the period of the study.

DISCUSSION

Sepsis suffers from a lack of specific clinical signs and symptoms
and it may be difficult to distinguish it from other non-infective
conditions in critically ill patients [4, 5]. The World Health Organi-
zation (WHO) has estimated that globally, there are about 5 million
neonatal deaths per year and that ninety eight percent of them
occur in the developing countries in the first week of life [6, 7]. In
this study, there was a decrease in the number of bacterial infec-
tion cases, which was observed with an increase in age. Many
studies had shown the efficiency of PCT in determining sepsis.
In the present study also, PCT showed a statistical significance
in its relationship with sepsis (p<0.001). The results which were
obtained in our study also showed a marked increase inthe PCT
levels in the infections with a bacterial aetiology.

The early diagnosis of sepsis and the initiation of an effective an-
timicrobial therapy have been major predictors of the outcome
in patients with sepsis [8, 9]. Thus, an early identification of the
causative agent is crucial and it is often informative enough for
directing the treatment decisions towards an evidence-based
antimicrobial therapy [10]. Various studies which were done on
sepsis, showed that the PCT levels fell quickly when an appropri-
ate antibiotic therapy was initiated [11]. The serial measurement
of the PCT levels has also been used as a monitoring biomarker
to direct and limit the antibiotic usage. The purpose of this ap-
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plication was to reduce both the bacterial antibiotic resistance as
well as the patient-centred side effects such as nephrotoxicity
and drug reactions. Multiple adult studies which were done by
using PCT-guided algorithms have shown substantial reductions
of the antibiotic exposure without increases in the adverse out-
comes [12]. In the present study, the mean percentage reduction
in PCT was statistically higher in the bacterial infection cases than
in the viral infection cases or in the infections of an unknown aeti-
ology. On the basis of the results which were obtained, the PCT
levels were also found to be useful in monitoring the course of the
infection. In all the cases with a confirmed bacterial aetiology in
our study, there was a drop in the PCT levels with a response to
the antibiotic treatment.

CONCLUSION

This study supports the usefulness of PCT in establishing an early
diagnosis of sepsis in children. The PCT measurements may be
used as a guide to the antibiotic therapy in critically ill children with
suspected sepsis.
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