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ABSTRACT

Objective: To evaluate the determinative correctness of Procalcitonin (PCT) for identification
of bacterial sepsis (gram positive and gram negative bacterial infection) in seriously morbid
subjects who will get admission in ICU/emergency deptt.of Khyberteaching hospital and
comparing it with blood cultures (gold standard)
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Methodology: It was a cross-sectional study carried out in ICU /emergency deptt. of Khyber
teaching hospital Peshawar from March 2019 to August 2019. A total of 75 patients including
51 patients having blood culture positive and 24 patients having blood culture negative were
selected through non-probability consecutive sampling technique. Enatit

Results: In our study, mean PCT levels were significantly higher for blood culture positive than ~ syedasomiaa@gmail.com

for blood culture negative cases (p value 0.000). Cut off level of serum PCT for identification of

bacterial sepsis was > 0.5ng/ml in critically ill patients. Plasma PCT levels have sensitivity,

specificity, PPV and NPV of 92%, 80%, 90.2%, and 83.3% respectively in determining blood

culture positive than blood culture negative patients. Furthermore it was revealed that PCT had an (AUC =0.97) for culture

positive cases and had an (AUC= 0.025) for blood culture negative cases.

Conclusion: Sensitivity for PCT is greater than specificity, so serum PCT assay is a useful screening test and also a quick indicator
of bacterial sepsis in critically ill patients.
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sufficient anti-bacterial treatment enhance the death of
infective subjects by five to ten percent®" PCT has been

I INTRODUCTION

Procalcitonin (PCT), pro hormone having 16 amino acids, is
the precursor of the blood calcium regulating hormone
secretion of chiefly thyroid gland, calcitonin. PCT is present
in markedly decreased concentrations in standard plasma
and is considered to be produced under physical
circumstances by neuro endocrine tissue in the thyroid
gland and lungs.' PCT is enormously produced by different
kinds of tissues in sepsis described to be a systemic
inflammatory response syndrome (SIRS).® PCT is a one
hundred and sixteen. Amino acids protein unit that's greater
concentrations are highly linked with septicaemia*® and
with the severity of disease.® This is formed as a result of
toxic secretion of bacteria and multitude of inflammatory
cytokines and may help in differentiating between sepsis
due to bacteria or viruses’. and actual bacterial sepsis from
polluted blood cultures®”®. Justl hr. of postponement of

proved an indicator for starting or ending medical
treatment in different clinics, including the casualty
department,(ICU), and primary care. If possible it will be
better to mention the normal range of the PCT over here or
somewhere appropriate. This research evaluated either PCT
concentration in the cases of bacterial blood sepsis could
act as a quick indicator for the presence and location of
sepsis, and identified the use of PCT concentration for
differentiating between(Gram negative bacteria) and Gram
positive bacteria, respectively) in subjects of systemic
infections or sepsis. Hence in this study we assesed the PCT
blood levels in the samples taken from infected or septic
patients and then we compared it with culture positive and
negative patients. Increased levels of PCT were found in
culture positive patients and low PCT
determinedin culture negative subjects.

levels were
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I MeTHODOLOGY

It was a cross sectional study conducted in the
ICU/emergency deptt. of Khyber Teaching Hospital (KTH)
from March 2019 to August 2019. A total of 75 patients were
selected by non-probability consecutive sampling
technique. All the patients, children and adult males or
females in ICU or emergency deptt. with two or more signs
and symptoms of infection i.e temperature more than or
equal to 38°C, heart rate more than 90 beats /min, white
blood cell count< 4x10° / Lor> 12 x 10°/ L were included in
the study while the patients older than 70 yrs of age,
patients who had blood transfusions before ICU stay
,patients with organ failure and those whose attendants
refused forconsent were excluded from study. Serum PCT
levels were measured by electro chemiluminescence
immunoassay ECLIA on Cobas e 411 analyzer at main
Pathology laboratory Khyber teaching hospital Peshawar.

I ResuLts

Out of total 75 patients were included in the study 60%
subjects were females (n=45) while 40% were male gender
(n=30). The median age of the category was 36 yrs. Fifty
one (51) patients had bacterial growth on blood culture
while thereis no growth onblood culture intwenty four (
24) patients foraboutfive days .Mean PCT concentration
for blood culture positive casesis 8.1 ng/mlwhile mean
PCT level forculture negative cases was 0.4 ng/ml .n=55i.e
52% subjects possess PCT concentration more than
0.5ng/ml. PCT levels less than 0.1 ng/ml had greater
Negative predictive value (NPV) for excluding infection.
Sensitivity of PCT about 92% while specificity was about
80%. Positive predictive value was about 90.2% and
Negative predictive value was 3.3%. PCT levels having
median concentration of 11.2 ng/ml in the culture positive
category were markedly greater than culture negative
category i.e 0.1 ng/ ml (p value 0.000). Fifty one patients
(51) had bacterial growth on blood culture while there was
no growth on culture in twenty four (24) patients for about
five days.

About different microorganisms identified on blood culture
the most frequent organism was the E.coli 24% (n=18) and
Streptococci 17% ( n= 13 ). ROC curve was plotted to
represent the specificity and sensitivity at various cut off
values of PCT. For positive blood culture the result i.e AUC
(areaunder curve) was .975 while for negative blood culture
result the AUC was 0.025.In my study AUC for culture
positive group was 0.9, hence it has excellent diagnostic
accuracy or the testis 90% valid and also the curve is
closer to the left hand border then the top border of the
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ROC space .Hence AUC is a measure of how well PCT can
distinguish between septic and non-infective groups of
subjects. The PCT cutoff decision should be on the basis of
care settings, So I suggest a 0.5ng/ml cut off value of PCT in
middle intensity settings like in ICU/emergency deptt.

Male, 40

Female, 60

Fig.1: Male & Female Distribution

Table 1: Culture wise distribution

Blood Culture Frequency Percent
Negative 24 320
Positive 51 68.0
Total 75 100.0

Table 2: PCT Distribution Culture Wise

Blood Culture

Parameters Positive p-value

(mean+sd)

PCT 8.16+5.12

Negative
(mean+sd)

429+.56 .000

Table 3: Age Distribution Culture Wise

Blood Culture

Parameters Positive p.value

(mean+sd)

Age 29.78+8.71

Negative
(mean+sd)

40.00+7.30 .000

I piscussion

In this research we determine about the function of PCT as a
diagnostic and predictive test. My study demonstrates the
PCT levels are raised in patients with bacterial infection and
having blood culture positive than in blood culture negative
patients. This reality is in concordance with other studies
which also revealed raised PCT levels in culture positive
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Fig. 2: ROC Curve
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Fig. 3: Organism wise distribution

than culture negative patient's i.e in Pakistan (Karachi) ?, in
U.K™ inJapan®.

Sensitivity and specificity of PCT for cut off value
of0.5ng/mlis about 92%and80 %in my study, i.e sensitivity is
greater than specificity, this finding is also demonstrated by
other researches done having sensitivity and specificity of
93.75 % and 43.59% in Pakistan (Karachi)? sensitivity and
specificity 0f88.90 %and80.40 % respectively in India '¢,75%
and 72% in USA "7, 76%and 69%'®, 86.7% and 85%in Kerala
India °.My research results about female preponderance of
infection were (60%).0ther studies from India documented
greater frequency of infection in malesas compared to
females?®. So this is contradictory report as compared to
this study ,the reason for this contradiction in my study
can be dueto small samplesize as compared to the
studies inwhich thereis male preponderance of infection.
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On the basis of statistics obtained by the (EARS-Net), E. coli
and Staph. aureus are the basic reason of septicaemia in
man. 2 My research is also in agreement  with this point
but in my study streptococci and E-coli are the most
frequent organisms. The PCT cut off value involved in ICUs /
emergency deptt .throughout world for determination of
infection changes exclusively. In my study PCT cut off value
of more than and equal to 0.5 ng/ml is revealed for bacterial
infection. This is in agreement with other researchers
conducted which showed a PCT cut off level of 0.25 ng/ml in
case of bacterial infection.?? PCT cut off level of > 0.5ng/m
to indicate bacterial infection®and a PCT cut off level of
more than and equal to 0.5 ng/ml.** On the whole, in my
research itis revealed that PCT levels were markedly greater
in subjects become septic with GNR (gram negative rods) as
compared to GPC (gram positive cocci). The outcomes also
indicate that procalcitonin can  be used to distinguish
between different kinds of bacteria. This reality is
concordant with other studies which also revealed raised
PCT levels to differentiate gram positive bactereamia
from gram negative bacterial infection and this study
was conducted in Turkey.*

My research also demonstrates higher levels of PCT in
Gram negative bacteria ie >6ng/ml and for Gram positive
bacteria 0.5 -3 ng/ml, this finding is also in favour with the
researches done which revealed or gram negative
bacteraemia PCT levels of about 7.3 ng/ml and for gram
positive bacteria PCT levels of  about 0.46 ng/ml.?®
Different research projects also indicated PCT levels of
>10.8 ng/ml suggesting gram negative bacterial infection
and < orequalto 3ng/ml suggest gram positive bacterial
infection.?®

I concLusion

Sensitivity of PCT for bacterial infection is high while the
specificity is low therefore serum PCT can be used as a.
useful screening test especially in countries like Pakistan
where bacterial infections are very common.

Cut off level for serum. PCT for identification of bacterial

sepsis is equal to and >0.5 ng/ ml in critically ill patients.
Serum. CT concentration is raised in Gram negative bacterial
infection than Gram positive bacterial infection, ie levels of
PCT for Gram negative bacterial infection are equal to and
>6ng/ml while for Gram positive bacterial infection levels
are 0.5 -3 ng/ ml. This is an established fact worldwide that
PCT level rises in bacterial infections. But in our country in
very few health care set ups this marker is being used or
identifying infection.
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So my research provides a new information for the
clinicians in the KP province . This study has not been
conducted here before, and proves that PCT measurement
should also be done in our province in health care set ups for
early identification of bacterial infection.
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