Y

MEDWIN PUBLISHERS

Committed to create value for Researchers

Medical Journal of Clinical Trials & Case Studies
ISSN: 2578-4838

C Reactive and Procalcitonin Correlation with WBC Counts in

Culture Positive Patients of Sepsis

Menka K1, Tanu R?, Gupta GN1 and Rateesh S3*
1Consultant pathology, SDMH, India

Conceptual Paper
Volume 3 Issue 3
Received Date: May 18, 2019
Published Date: June 10, 2019
DOI: 10.23880/mjccs-16000225

ZDepartment of Pathology, senior resident, SDMH, India

3Department of Pathology, Assistant Consultant, SDMH, India

*Corresponding author: Rateesh Sareen, Santokba Durlabhji Memorial Hospital and Research Center, Bhawani Singh

Marg, Bapu Nagar, India, Tel: 9414216471; Email: drrateeshsareen@yahoo.co.in

Abstract

C Reactive protein (CRP) and Procalcitonin (PCT) are now days used as surrogate marker of sepsis. Studies in literature
have emphasized their role in inflammatory disorders and Infections. We conducted a retrospective study of 142 blood
culture positive patients and evaluated CRP and PCT correlation with White blood cell (WBC) counts by stratifying the
patients on the basis of WBC counts into three categories - low, normal and high. It was concluded that although CRP and
PCT have role as a sepsis marker but their correlation in context to WBC count was poor. The diagnosis of sepsis still
remains an enigma due to lack of an ideal marker and therefore mandates multidisciplinary approach in diagnosis.
Isolated reliance on any laboratory parameter can be misleading causing loss of crucial window period of diagnosis

making prognosis grim.
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the years this quest gave rise to Procalcitonin (PCT)
emerging as the blue eyed boy as an early marker for
sepsis, infection and systemic inflammation [4,5]. Sepsis is
the leading cause of non-cardiac causes of death in
intensive care units accounting for nearly 30% of death of
patients [6]. As per ACCP/ SCCM conference 1992,

Abbreviations: CRP: C Reactive protein; PCT:
Procalcitonin; WBC: White blood cell.

Introduction

The early detection of infection has clinical importance

as it could lead to timely intervention and lead to better
clinical outcome [1]. There has been plethora of
diagnostic markers in the field of medicine but a reliable
clinical or microbiological parameter that could be
obtained with great ease from specimens and used to rule
out infections, is lacking [2]. The gold standard remains
traditional culture but the diagnostic delay and
suboptimal sensitivity and interplay of contaminants pose
major impedance to quick reliable diagnosis [3].

These shortcomings in culture diagnosis led
researchers to search for an ideal sepsis marker and over
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systemic inflammatory response syndrome (SIRS) is
defined as the presence of two or more of the following:
Fever (>38C?), or hypothermia (<36C°), tachycardia (>90
beats/min),  tachypnea (>20 breath/min) or
hyperventilation (pCo2 <32 mm or Hg) and altered White
blood cells count (>12,000 cells/mm?3 or <4000 cells/mm3)
or presence of 10% immature neutrophils [4,7]. Sepsis in
SIRS arising out of infection may be bacterial, viral, fungal
or parasitic in origin. Sepsis when associated with at least
one organ dysfunction, hypotension or hypoperfusion is
referred as severe sepsis. PCT and C - reactive protein
(CRP) are systemic response markers that are currently
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used for identification of early sepsis. Therefore, we
performed institutional based study to elucidate the role
of these markers in sepsis cases.

PCT is group of proteins related to Calcitonin gene.
The 16kDa 141 amino acid protein gives origin to PCT
from rough Endoplasmic reticulum [8]. The process under
normal physiology is confined to C cells of thyroid. In the
presence of infection, there is liberation of
lipopolysaccharides from bacterial cell membrane
resulting in the release of pro inflammatory cytokines
mainly interleukin -1B (ILB) and Tumor necrosis factor
alpha (TNF-A) which lead to generation of PCT by
monocytes [9]. The PCT levels are detected in 4 hours of
initiation, reaches peak level by 6 hours and diminishes at
18 hours [10]. The half-life of PCT is 25 to 30 hours [11]
and in the presence of infection it is produced in tissues
other than thyroid tissue [12]. PCT concentration above
0.1ng/ml are indicative of bacterial infection that need
antibiotics [13] and for PCT levels >0.5ng/ml risk of
severe sepsis should be considered [14,15]. The rapid
early increase in PCT levels is advantageous for early
diagnosis of disease [16] thereby better clinical outcome,
shorter ICU stays and cost effectiveness.

PCT is markedly elevated (upto 5000 fold) within 2 to
4 hours in sever forms of systemic inflammation or in
bacterial infections and the levels are sustained until
recovery [17-19]. PCt elevation is rarely seen in viral
infections, postulated theory is that viral infections
triggers alpha-interferon by macrophages which inhibit
TNF synthesis, hence PCT is a discriminator between
bacterial and viral infections [20]. There are literature
studies to suggest that PCT is superior to CRP in detecting
pyelonephritis in children with febrile Urinary tract
infection [21], in infective endocarditis [22], intra-
abdominal infections [23], exclusion of perforation in
obstructive bowel syndrome [24], in appendicitis [25],
pancreatitis and in febrile neutropenia [26-28].

CRP on the other hand is protein belonging to
pentatraxim family, having five identical subunits codified
by single gene on chromosome-1. CRP is 118kD protein
synthesized in response to tissue injury [29]. It is
synthesized by hepatocytes and vascular endothelial cells
and its secretion mediated by IL-6, IL-1 and TNF-Alpha
[30]. The levels increase following inflammatory stimulus
and diminish rapidly when the stimulus is resolved. It was
discovered in 1930 by Tillet and Francis from patient’s
sera of acute stage of Pneumococcus infection and was
named for its reaction with the capsular
©polysaccharides of Pneumococcus [31]. It binds to
polysaccharides in presence of calcium on surface of
microorganisms to trigger classical compliment pathway
[32]. It is elevated in rheumatoid arthiritis, inflammatory
disorders and in some bacterial infections (1000 folds)
[30,33]. It exponentially decreases over 18-20 hour
period [34]. Tissue damage like trauma and cancer
increase it from 1ug/ml to 500ug/ml within 24-72 hours
[35]. Increased CRP levels in various infections are well
documented in literature- Streptococcus Pneumoniae [36],
Salmonella enteric serovar Thyphimurium ([37], H
Influenzae [38] and S Aureus [39].

Material and Methods

The retrospective study was conducted in the
department of pathology in tertiary care hospital in
western India. All patients were adults (> 18 years)
admitted in the hospital during study period between ]an,
2018 to December, 2018 who had Blood count, CRP, PCT
and blood culture done were included in the study. The
study subjects were categorized into three groups on the
basis of WBC count. (Table 1) Data was collected using
laboratory software maintaining confidentiality and
statistical analysis was done using medicals online free
software.

WBC Count in /mm 3 Number of patients Percentage
<4000 7 4.9
4000-10,000 49 34.5
>10,000 86 60.6
142

Table 1: Stratification on WBC Count.

Results

The study comprised of 142 patients 90(63.4%) males
and 52(36.6%) females with average age 36.7 +_5.6 years.

Rateesh S, et al. C Reactive and Procalcitonin Correlation with WBC Counts in Culture Positive

Patients of Sepsis. Med ] Clin Trials Case Stud 2019, 3(3): 000225.

All cases were culture positive. They were categorized
into three groups on basis of WBC count. 7(4.9%) patients
had WBC count less than 4000/cumm. 86(60.6%)
patients had high WBC count (>10,000/cumm). 49(34.5%)
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patients had normal WBC counts. CRP was elevated in
23(16.2%) patients. Among these patients majority, 11
had elevated WBC counts, 9 had normal and 3 had below
normal counts. (Table 2) PCT was in normal range in
66(46.5%) of cases. For cases with elevated PCT value
41(28.9%) had values between (0.5-2.0 ng/ml), 18(12.7%)
between 2-10.0ng/ml and 11 had values more than
10ng/ml (Table 3). The chi square test showed that the
three variables - WBC Count, CRP and PCT are dependent

(p<0.00001)We calculated coefficient of correlation
between WBC count and with CRP & PCT. The results as
shown in Table 4 indicate that CRP has weak correlation
with both low and high WBC count. PCT had positive
correlation with low WBC count and weak positive
correlation with high WBC count. As all cases were
positive for culture the overall correlation of CRP with
WBC count was 0.0982 and of PCT0.0659 which are very
low values.

variables  with  statistically  significant  result.
WBC Count in /mm3 0-1mg/dl >1 mg/dl
<4000 4 3 7
4000-10,000 40 9 49
>10,000 75 11 86
119(83.8%) 23 (16.2%) 142
Table 2: CRP in patients with sepsis.
WBC Count in /mm3 <0.5 0.5-2.0 2.0-10 >10
<4000 4 2 0 1 7
4000-10,000 28 8 8 5 49
>10,000 34 31 10 11 86
66(46.5%) 41(28.9%) 18(12.7%) 17(11.9%) 142
Table 3: PCT in patients with sepsis.
WBC CRP PCT
Low -0.2398 0.2384
Normal 0.3001 -0.1521
High -0.0255 0.0388
Total WBC 0.0982 0.0659

Table 4: Correlation coefficient.

Discussion

The diagnosis of sepsis prior to culture is of
paramount importance in early initiation of treatment.
CRP was raised in 26(16.2%) of cases having culture
proven sepsis. The positivity of CRP increased with higher
WBC count, 11 cases with WBC count > 10,000/ cumm
and 3 cases with WBC count<4,000/cumm. Elevated PCT
was seen in 76(53.5%) of all cases of culture positive
patients where majority had above normal PCT values
with WBC count on higher side. The retrospective study of
all blood culture positive 142 patients independently
studied the three parameters- WBC count, C Reactive
protein and Procalcitonin. A low WBC count as well as
high WBC count was taken as highly suspicious of sepsis,
in the study 93 (65.3%) patients had abnormal WBC
Counts (Table 1).

Rateesh S, et al. C Reactive and Procalcitonin Correlation with WBC Counts in Culture Positive

Patients of Sepsis. Med ] Clin Trials Case Stud 2019, 3(3): 000225.

CRP was higher in only 23(16.2%) of patients (Table 2)
and PCT was above normal reference range in 78 (53.5%)
patients (Table 3). Our study clearly indicates that of the
three parameters for sepsis, none of the index can
confidently rule out presence or absence of sepsis. In spite
of novel new markers like PCT the likelihood of missing
sepsis remains high and therefore it is essential for
clinician not to rely solely on laboratory parameters for
taking decisions regarding initiation of antibiotic
treatment for sepsis. All clinical judgments should
accomplish patient examination and multidisciplinary
approach where sole reliance on any particular laboratory
parameter can be misleading which could lead to loss of
critical window period in sepsis leading to an unfavorable
outcome for patients.

We further stratified patients on the basis of WBC
counts into three categories- low, normal and high. As our
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study group comprised of only adults (>18 years age)
patients the age adjustment for normal WBC count
reference range was not required. The coefficient of
correlation of CRP and PCT with reference to WBC counts
for prediction of likelihood of sepsis was done and it
showed that both CRP and PCT had weak correlation with
WBC counts. In terms of CRP surprisingly both the low
and high WBC counts showed weak negative correlation
that was statistically insignificant. PCT showed weak
positive correlation with abnormal WBC count (Table 4).
PCT was elevated more with increased WBC count above
normal although the result was statistically non-
significant. CRP and PCT both had weak correlation with
overall total WBC count. Our study clearly indicates that
CRP and PCT are mere predictors of sepsis with no
correlation with WBC counts. There is rampant use of PCT
as marker of sepsis marker but the gold standard still
remains blood culture. Moreover high CRP and PCT do not
mandate treatment unless supported by a positive culture
report.

The diagnostic performance of PCT in numerous
studies from literature has suggested PCT to be useful
marker in diagnosis of sepsis comparing to CRP [13-26].
Our study is unique where we demonstrated that both
CRP and PCT have poor correlation with WBC count albeit
statistically insignificant. It is also necessary to perform
more studies with larger sample size and more number of
patients could yield greater statistically weight age. An
ideal biomarker for sepsis should have high sensitivity
and specificity with early phase elevation, low cost and
quick result.

Conclusion

Currently an ideal biomarker guide for sepsis is
lacking. In the future, better biomarkers as well as
combination of biomarkers shall be the driving force for
decision making till then blood cultures remain gold
standard.
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