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Abstract
C-reactive protein (CRP) in the form of high sensitivity CRP (hs-CRP) is one of the better extensively used
risk marker for the coronary artery disease (CAD) in clinical practice. Increased value of hs-CRP has been
related with increased threat for the development of blood pressure, stroke, peripheral arterial disease,
temporary ischemic attack and sudden coronary deceased condition. If hs-CRP involves a fundamental
role in atherothrombosis, then hs-CRP is the better biomarker proposed to be necessary for improving
to detect the risk of coronary events of arterial disease. In this study, the HCV seropositive patients (by
Anti HCV-IgG Indirect Elisa) more than 2 years old, hepatic and leukaemia were investigated for extra
hepatic manifestation. The Lab request forms with questionnaire were together including CRP, HS-CRP,
serum cholesterol and liver function tests were scrutinized. Total of 170 cases (around the Chennai)
was taken for the study. In which, 45.3% of cases were observed as hepatitis patients with ALL cases.
The other 8% of cases were having liver cirrhosis and rest of the cases was not having cirrhosis. Finally,
the study explores the relationship between the HCV seropositive of leukaemia cases, HCV RNA and
CRP, hs CRP with cirrhosis. These evaluations point out that HCV infection may amend the chronic
inflammatory condition in leukaemia patients. Additionally, the results recommended that screening
for hs-CRP should be considered previous to evaluation of cardiovascular risk in HCV patients, because
the results may affect the risk scoring of coronary artery disease.
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disease from at least ten years as withdrawal
of chemotherapy. The target of this study to
differentiate from the other studies, was to decide
if the range of hs-CRP concealed from the liver
differed based on the positive or negative of the
HCV RNA in sera or plasma collected from infected
patients (who were suffered from leukaemia) of
everyone with HCV IgG antibodies.

INTRODUCTION
Hepatitis C virus RNA (HCV RNA) is the
most significant indicator of viral replication in
hepatitis C infected patients. By using polymerase
chain reaction (PCR) method, HCV RNA is significant
parameter in the detection of viremia in serum
or plasma can be qualitatively or quantitatively
detected, indicates the infection level and the
efficiency of treatm ent 1,2. C-reactive protein
(CRP) is secreted from the liver and belongs to
main acute-phase protein, which is the mediator
to produce tissue damage and activates the
complement system. In humans, after the acute
inflammatory stimuli thousand-fold or more
levels of fibrogenic activity is markedly noted in
the plasma3 and increased level of production by
hepatocytes4.
In the googling related to this study,
few past studies reviewed that investigating the
correlation between the presence of antibody
against hepatitis C virus and point of CRP
particularly in dialysis patient sera. High sensitive
level of C-reactive protein (hs-CRP) is one of the
better factor analyses hopefully in the laboratory
to determine the micro inflammatory condition
and their concentration. The determination of
CRP level helps to distinguish individuals with a
raised atherothrombotic risk and as well as direct
pathogenetic role5.
In previous studies, CRP is the major
systemic indicator of inflammation, induce
adhesion molecule expressed in human
endothelial cells and supporting involvement
of CRP in the progression of atherosclerotic
condition. Previously used analysing methods
were unsatisfactorily sensitive to measure the
level of CRP in blood less than the normal range
that is below 10 mg/L and at the same time the
current development of high-sensitive analysis for
CRP (hs-CRP) has allowed to detect even slightly
elevated level of CRP when compare with the
normal range. Now a day, entirely automated and
reliable high-sensitive analysing methods for CRP
are now available worldwide. The previous reports
revealed the direct reciprocal association between
hs-CRP and future coronary disease relevant6.
Locasciulli et al. 7 determined that
prevalence of HCV infection in a large cohort
study in which patients recovered from childhood
leukaemia and followed potentially for liver
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MATERIALS AND METHODS
Patient’s sample selection
A total of one hundred and seventy
patients with clinically suspected Hepatitis C
infection were incorporated in this study, in
which anti-HCV IgG antibodies was detected to be
positive and who were referred to the institutional
virology department for the analysis of viral
markers.
IgG antibodies against Hepatitis C
infection were detected by Microlisa (J. Mitra,
India) and HCV RNA were identified by Nested
PCR8,9. Sera with HCV RNA of above 1000 copies/
ml were appraised as positive of HCV RNA level.
Exclusion criteria
Patients with liver disease based on alfa
fetoprotein (> 400 ng/mL) and transabdominal
ultrasound or treatment with like non steroid antiinflammatory drugs which could interfere with the
hs-CRP results, were disqualified from the study.
HS-CRP Analysis
The hs-CRP levels (Normal result: <1.0
mg/L) of the anti-HCV positive patients were
detected in a Hitachi 902 analyser by based
on the principle of particle enhanced immune
turbidimetric method.
Group selection
In this study, the total of one hundred
and seventy anti-HCV IgG positive samples were
classified in to two groups based on the HCV RNA
analysis, as the positive of HCV RNA (which have
41 samples under Group 1) and the negative
of HCV RNA ( which have 129 samples under
Group 2).
Ethical consideration
The local ethical committee at the
institute approved the common project protocols
and complete details of aetiology in written
concern form and oral approval were received
from all patients and recorded.
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Statistical analysis
Comparison of the quantitative mean
values of the cumulative hs-CRP results of Group
1 and 2 were performed by student’s t test. The
numerical rates of the hs-CRP positive results
comparison and related to both groups were
analysed by using proportion test. Statistically
P-value of <0.05 was considered as significant
difference.

Table 1. Demographic data and Symptoms wise
distribution of HCV cases
No.

Case study and
Symptoms

1.

Number of
samples
Sex (Male/
Female)
Age
Diabetes
Hypertension
Smoking
Leukaemia
cases
Vascular
thrombosis
Cardiac
ischemia
Unknown

2.
3.
4.
5.
6.
7.

RESULTS

Since in this study, the hs-CRP values
occurred to above the normal level in 14 (34.14%)
of the 41 sera samples in the first group and
in 15 (11.62%) of the 129 sera samples in the
second group, numerical comparison of the hsCRP positive samples released as a statistically
significant result in favour of group 1 (P<0.001)
designated in Fig. 1. At the same time when
compared with two groups of each other, the mean
value results of the quantitative hs-CRP were found
statistically insignificant (P>0.05) condition.
Among the demographic data and
symptom wise distribution of HCV cases (Table 1),
group 1 patients displayed a distinct data level of
atherogenic condition, as indicated by 11 (26.83%)
patients were diabetic, 18 (43.90%) arterial
hypertension, 2 (4.87%) smoking, 15 (36.58%)
leukaemia, 6 (14.63%) vascular thrombosis,
3 (7.32%) cardiac ischemia and 17 (41.46%)
unknown cases. We also found in the group 1
patients that increased levels of Total Cholesterol

8.
9
10.

HCV RNA
Positive

HCV RNA
Negative

41

129

22/19

72/57

42.5 ± 16.5
11 (26.83%)
18 (43.90%)
2 (4.87%)
15 (36.58%)

45.6 ± 15.6
37 (28.68%)
52 (40.31%)
13 (10.08%)
62 (48.06%)

6 (14.63%)

13 (10.08%)

3 (7.32%)

8 (6.20%)

17 (41.46%)

46 (35.66%)

(TC), Triglycerides (TGL), HDL-C, CRP, hs-CRP
and lower concentrations of LDL-C in which the
significant difference was noted. The biochemical
marker wise distribution of HCV cases was denoted
in Table 2.
The HCV RNA negative patients (group 2)
included that 37 (28.68%) diabetic conditions, 52
(40.31%) with arterial hypertension, 13 (10.08%)
vascular thrombosis, 62 (48.06%) leukaemia,
8 (6.20%) cardiac ischemia and 46 (35.66%)
unknown cases. In the group 1 category, similar to
that of biological disorders from HCV RNA negative

Fig. 1. Correlation between HCV RNA and hs-CRP analysis.
Journal of Pure and Applied Microbiology

1557

www.microbiologyjournal.org

Magesh et al. J Pure Appl Microbiol, 13(3), 1555-1560 | September 2019 | https://doi.org/10.22207/JPAM.13.3.28

apparent that even <5 mg/L of CRP concentrations
in atherothrombotic condition or prone to disease
development11,12.
The necro-inflammatory condition of
the liver leads to hepatitis caused by various
hepatotropic viruses. Regarding the viral hepatitis
agents and in the chronic stage of the disease,
cytokines are the important factors for immune
response initiation against them. Proinflammatory
cytokines for example IL-1, IL-3 and TNF-alpha
are generated in the Kupffer cells of the liver.
The increased this type of cytokines secretion
is directly proportional to the increased release
of the acute phase level proteins from the liver
cells. The streaming and non-circulating cells are
secreted the cytokine IL-6 in the plasma leads to
production of CRP, an acute phase protein from the
liver. We aimed in this study from the anti-HCV IgG
positive samples, those who had viremic groups
with either HCV positive or negative to detect the
CRP secreted from the liver.
HCV RNA negative patients had a
considerable increased concentration of LDL-C
when compared with HCV RNA positive patients
indicated that CRP could enhance the uptake
of native LDL in to macrophages. Regarding the
current study, the insignificance of the statistical
level was detected when the quantitative average
values of hs-CRP were evaluated between both the
group either positive (n=41) or negative of HCV
RNA (n=129).
During the literature collection for our
study, the interesting point is that similar results
observed in a couple of separate studies in
haemodialysis patients. In both studies, the higher
level of CRP values are detected in the hepatitis
C antibody negative group when compared with
the group have positive condition for the same
hepatitis C antibody13,2. Romania in 1995, reported
that the earlier results are associated with the
subjects of CRP level. The investigators observed
that 5 (12.19%) patients have a higher level of CRP
than the normal level, out of the 41 sera positive
for anti-HCV in haemodialysis patients14.
Gedik et al. 15 explained that the
relationship between hs-CRP rates and hepatitis
B viral load were unclear, in a previous study. Rifai
et al.16 hope and urge that the FDA will instruct
the clinical chemistry community regarding the
importance of hsCRP values in cardiovascular

Table 2. Biochemical markers wise distribution of total
HCV cases
No. Biochemical
parameters
		
		

HCV RNA
Positive
patients
(n=41)

HCV RNA
Negative
patients
(n=129)

1. TC (mmol/L)
280 ± 30.0
260 ± 26.0
2. HDL-C (mg/dL)
48 ± 6.5
42 ± 8.5
3. LDL-C (mg/dL)
60 ± 12.0
82 ± 5.2
4. TGL (mg/dL)
240 ± 22.0
180 ± 32
5. Albumin (mg/dL)
3.2 ± 0.8
3.8 ± 0.3
6. CRP (mg/L)
4.2 (1.0-20.5) 3.2 (1.0-18.2)
7. Hs-CRP (mg/L)
5.6 (0.5-22.5) 3.0 (0.5-19.6)
			

mmol/L: millimole per Liter, mg/dL: milligrams per DeciLiter,
mg/L: milligrams per Liter

patients were observed. The group 2 patients had
a significant difference in the range of albumin, TC,
HDL-C and TGL. According to HCV RNA positive
patients, HCV RNA negative patients coming under
the significant increased (P< 0.001) concentration
of LDL-C.
DISCUSSION
CRP has a 115 kDa molecular weight with
pentamer structure. The physiological activity of
CRP has not been explained accurately, but it may
not only act as authorised factor for endotoxins
but also for opsonized bacterial byproducts10.
When compared with healthy controls, the serum
levels in haemodialysis patients are ten-fold higher
and numerous factors presently are discussed
as targeting to this prominent inflammatory
response. The process may not only called as
microinflammation but also tolerate an underlying
infectious stimulus.
Although new and recent spectacular
information on the analysing power of CRP, couple
of the kidney failure patients and in general
population, several queries are unpredicted. Now
a day, CRP emerged as a very important biomarker
to diagnosis clinically for asymptomatic conditions.
This marker is very sensitive, efficient and reliable
to detect the risk of vascular changes at early
stage in healthy individuals and give details about
usage of high-sensitivity assays (normal range
<5 mg/L) in most of the laboratories. Actually,
this normal range is not considered as ‘normal’
values while some individuals have same values
Journal of Pure and Applied Microbiology

1558

www.microbiologyjournal.org

Magesh et al. J Pure Appl Microbiol, 13(3), 1555-1560 | September 2019 | https://doi.org/10.22207/JPAM.13.3.28

ETHICS STATEMENT
Ethical clearance was obtained from
institutional ethical committee.

disease evaluation. The very important confusion
about the hsCRP, the clinicians and practicing
physicians should know the variation between
older and the newer methods of CRP and hsCRP
estimation for the detection of a cardiovascular
risk condition.
The main motivation of our study,
differing from the other studies on hepatitis C
infection mentioned above was investigation of the
hs-CRP levels between viremic groups who have
positive of hepatitis C IgG antibody and positive
for HCV RNA, whereas non viremic groups means
as HCV RNA negative. As a significance of the data
presented in this study, even though it is difficult
to come a crystal clear conclusion with about the
correlation between certain serological indicators
and hepatitis C virus infected patients containing
hs-CRP, we believed that our results are valuable
presenting for it and will support the issue to be
investigated broadly and in more aspects.
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