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Abstract

Aim of the study: Ongoing national screening programmes suggest that the prevalence of chronic hepatitis C
(CHC) in Poland ranges between 0.5% and 1%. It has been recently noted that patients with confirmed coronary
artery disease may be at higher risk for hepatitis C virus (HCV) infection.

Material and methods: Testing for the presence of anti-HCV antibodies was performed in a group of patients
admitted to the Cardiology Department with symptomatic ischemic heart disease (IHD) and in patients hospital-
ised in the Dermatology Department.

Results: A total of 1171 patients underwent anti-HCV testing: 672 patients in the Cardiology Department
(K group) and 499 patients in the Dermatology Department (D group). Twenty-eight (2.4%) positive anti-HCV
results were detected. The prevalence of positive anti-HCV antibodies in groups K and D was 2.23% and 2.61%,
respectively (p > 0.05). Presence of HCV RNA was confirmed in 15 cases (1.28%) - 7 patients in group K and
8 patients in group D (1.04% and 1.6%, respectively; p > 0.05).

Conclusions: Our findings suggest that this patient cohort has increased risk of HCV infection, which may influ-

ence screening strategies.
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Introduction

Hepatitis C virus (HCV) infection remains a sig-
nificant epidemiological health problem. Globally, an
estimated 185 million people have been infected with
HCV [1-3]. The World Health Organization (WHO)
estimations in recent months show a decreasing num-
ber of patients to 71 million. Ongoing national screen-
ing programmes indicate that prevalence of chronic
hepatitis C (CHC) in Poland ranges between 0.5% and
1% [4]. The number of patients with CHC undergoing

antiviral therapy compared to the number of newly di-
agnosed HCV infections in blood donors suggests that
the rate of HCV detection in our country is approx-
imately 20%. Untreated HCV infection advances to
liver cirrhosis and/or hepatocellular carcinoma (HCC)
in 15-30% of cases; it can also lead to numerous extra-
hepatic manifestations resulting from HCV replication
in other than hepatic cells as well as from chronic in-
flammation [5-7].

It has been recently observed that in patients with
confirmed coronary or carotid artery disease resulting
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from atherosclerosis the prevalence of HCV is higher
than in age-matched healthy controls [8-18]. More-
over, several reports indicate that HCV infection may
be associated with increased risk of death due to car-
diovascular events [19], as well as with higher prev-
alence and mortality from cerebral infarct [20-22].
Consequently, it has been suggested that CHC may be
one of the etiological factors contributing to develop-
ment of atherosclerosis and insulin resistance [23, 24].

On the other hand, recently developed new direct
acting antivirals (DAAs) provide a breakthrough for
the treatment of CHC. Sustained virological response
(SVR) rates achieved with DAAs exceed 95% [25-27].
Moreover, in contrast to interferon-based therapies,
novel DAAs do not exert a negative effect on the vas-
cular endothelium and can be safely administered to
patients with advanced atherosclerosis [28, 29].

For that reason, we made an attempt to test the hy-
pothesis stating that in patients with coronary artery
disease HCV infection occurs more often than in con-
trols and that it may be one of the etiological factors for
cardiovascular events.

The study objective was to investigate the exact
prevalence of HCV infection in patients with clinically
confirmed ischemic heart disease (IHD) undergoing
diagnostic coronary angiography compared to a con-
trol group of patients hospitalised in the Dermatology
Department.

Material and methods

Study period and location

The study was conducted in Bieganski Regional
Specialist Hospital in Lodz (Poland) over a period
from February 2016 to December 2017 among pa-
tients hospitalised in the Cardiology Department and
Dermatology Department. All subjects received com-
prehensive information about study methods and
objectives and provided informed consent. The study
received approval of the Medical University of Lodz
research ethics committee. Testing for the presence of
anti-HCV antibodies was performed with the support
of Abbvie Poland.

Patients

The study included a group of consecutive adult
patients admitted to Cardiology and Dermatology De-
partments who met the following criteria.

Inclusion criteria:

1. Consecutive adult patients with chest pain leading
to clinical suspicion of IHD and referred for coro-
nary arteriography.

2. Consecutive adult patients admitted to the Derma-
tology Department.
Exclusion criteria:
1. Lack of capacity or refusal to give informed consent.

Methods

Every patient had a supplemental 2 ml blood sam-
ple taken to determine the presence of anti-HCV
antibodies in the course of routine laboratory exam-
inations performed during hospitalisation. One-time
anti-HCV testing was performed in Bieganski Regional
Specialist Hospital Central Laboratory using the anti-
HCV II ECLIA method (Roche Diagnostics). The re-
sult of the test was conveyed orally to every subject and
reported in their medical record. Cases of seropositive
or indeterminate results were then transferred to the
Infectious Diseases and Hepatology Department and
had a HCV RNA PCR test (Cobas HCV RNA, Roche
Diagnostics) performed to confirm or rule out active
infection. Further diagnostic in the Infectious Diseas-
es Department setting was voluntary and dependent
on each patients decision. The study population was
divided into two groups according to the department
(group K - Cardiology Department, group D - Der-
matology Department). Age, gender and concomitant
diseases were then evaluated in anti-HCV seroposi-
tive patients and in patients with confirmed infection
based on the presence of HCV RNA.

Statistical analysis

For the comparison of categorical variables the
chi-square test was used. A p value < 0.05 was selected
as the significance threshold. Statistical analysis was
performed using STATISTICA version 13.1 software
(StatSoft).

Results

Over a 23-month period a total of 1171 patients
underwent anti-HCV testing: 672 patients in the Car-
diology Department (K group) and 499 patients in the
Dermatology Department (D group). Six hundred and
seventy-eight patients were male (57.2%) and mean
age in the whole study group was 58.5 years (range:
18-98 years). No significant differences between groups
in terms of age and sex were observed: men repre-
sented 63.7% (428/672) of the population in group K
and 50.1% (250/499) of the population in group D
(p > 0.05); mean age in K and D groups was 66.2 and
48.2 years, respectively (p > 0.05). However, patients
aged over 40 years represented 95.1% and 63.7% of the
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population in groups K and D, respectively (significant
difference, p = 0.0001). Complete study group charac-
teristics are summarized in Table 1.

Of 1171 patients with anti-HCV testing, 28 (2.4%)
tested positive: 15 (2.23%) and 13 (2.61%) in groups K
and D, respectively. This difference was not statistically
significant (p > 0.05). Patients aged over 40 years rep-
resented 82.1% of all seropositive subjects (23/28).

In group K, 15/15 (100%) of anti-HCV positive pa-
tients were over 40 years old. In group D, 8/13 (61.5%)
of anti-HCV positive patients were over 40 years old;
that difference was statistically significant (p = 0.00805).
The results are presented in Table 2.

All patients with positive anti-HCV antibodies un-
derwent further HCV RNA testing. Presence of HCV
RNA was confirmed in 15 cases (1.28%) - 7 patients in
group K and 8 patients in group D (1.04% and 1.6%,
respectively; p > 0.05). Of these 15 cases 13 patients
were over 40 years old: 7/7 patients in group K and
6/8 patients in group D. In ten out of fifteen subjects
with confirmed HCV infection viral genotype was de-
termined (6 and 4 cases in groups K and D, respec-
tively). Two patients died before genotype assessment

Table 1. Study group characteristics

Study group Cardiology Dermatology  Total, p
Department Department  n (%)
Gender
Female 244(36.3)  249(49.9) 493 (42.1) >0.05
Male 428 (63.7)  250(50.1)  678(57.2) >0.05
Age (years)
Mean 66.2 48.2 >0.05
Range 23-95 18-98
>40vyearsold  639(95.1)  318(63.7) 957(81.7) 0.00001
Total 672 499 171

Table 2. Anti-HCV and HCV-RNA testing results according to the study groups

was performed and three patients were lost to fol-
low-up and did not undergo further investigation. In
one (1/5) patient in group K, qualified for treatment,
liver cirrhosis (F4) was confirmed. In other patients
in group K, advanced fibrosis (F3) (1/5 patients) and
mild fibrosis (F2) (3/5 patients) were diagnosed. No
patients with vascular etiology of liver cirrhosis were
diagnosed. In 5 patients qualified for DAA treatment
in group D, in one case (1/5) we confirmed advanced
fibrosis (F3), and in 4 cases (4/5) mild fibrosis (F1-F2).
Among group D patients, we did not find a relations
between HCV infection and skin diseases.

In nine out of ten cases genotype 1b was identified,
while one patient had genotype 3a infection. All ten
patients were started on antiviral treatment: in 7 cas-
es a sustained viral response (SVR) after 12 weeks was
achieved, while 3 patients are still on treatment.

Discussion

Contrary to what was expected, we did not find any
statistically significant difference in the prevalence of
anti-HCV antibodies between the two study groups
(2.2% and 2.6% in patients from Cardiology [K] and
Dermatology [D] departments, respectively). Presence
of serum HCV RNA was found in 1.04% of patients
from group K and in 1.6% of patients from group D,
but again, the difference was not statistically signifi-
cant.

The hypothesis stating that the risk of atheroscle-
rosis (including coronary artery disease) can be in-
creased by HCV seropositivity was the starting point
of our analysis. It has been supported by recently pub-
lished reports [12-14] proving that HCV infection
stimulates chronic inflammation and may contribute
to endothelial dysfunction [5, 8, 23].

Numerous authors have reported that the risk of
atherosclerosis, myocardial infarcts and cerebral in-

Study groups Total, n (%) Cardiology Department, Dermatology Department, p
n (%) n (%)

Anti-HCV positive, n (%) 28 (2.4) 15(2.23) 13 (2.61) >0.05
Females 12 (2.43) 7 5 > 0.05
Males 16 (2.36) 8 8 >0.05
Patients > 40 years old 23 (2.4) 15 8 0.00805

HCV-RNA positive, n (%) 15(1.28) 7(1.04) 8(1.6) >0.05
Females 7(1.42) 4 3 > 0.05
Males 8(1.18) 3 5 >0.05
> 40 years old 13(1.36) 7 6 >0.05
< 40 years old 2(0.93) 0 2 >0.05
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farcts, as well as deaths from cardiovascular events,
was higher in HCV-seropositive patients than in the
general population [15-20]. An association between
risk of cardiovascular events and presence of serum
HCV RNA, as well as viral load [6, 7, 13], has also been
proven. This analysis does not support the aforemen-
tioned findings. Our study included assessment of the
exact prevalence of anti-HCV antibodies and serum
HCV RNA in patients with clinically confirmed isch-
emic heart disease undergoing diagnostic coronary
angiography (blood samples were taken in the Haemo-
dynamics Unit just prior to the procedure) compared
to the control group of patients hospitalised in the
Dermatology Department due to skin diseases.

There were no statistically significant differences in
terms of age and gender between the groups. However,
a slightly higher men-to-women ratio, as well as high-
er mean age (and higher percentage of patients over
40 years old) in group K could, according to the base-
line hypothesis, contribute to the increased prevalence
of results positive for anti-HCV antibodies and serum
HCV RNA.

The study protocol did not allow us to exclude the
possibility that patients from group D were suffering
from coronary artery disease. We also did not perform
an analysis of HCV infection markers according to
the results of coronary angiography. These limitations,
however, are typical for broad screening programmes.

Above-cited authors, however, compared seroneg-
ative and seropositive patients with one illness instead
of comparing groups with various concomitant diseas-
es. The results of the present analysis suggest that prev-
alence of HCV infection in patients with comorbidities
is higher than in the general population: the virus itself
can be a predisposing factor for the development of
a disease or a result of medical procedures associated
with pre-existing conditions.

An important observation coming from our re-
search is the higher prevalence of positive anti-HCV
antibodies and serum HCV RNA than in other Polish
general population screening studies. Rates of anti-
HCV positive and HCV RNA positive patients in our
population were 2.4% and 1.3%, respectively. In a re-
cently conducted study including patients consulting
general practitioners prevalence of positive anti-HCV
antibodies was 0.46% (data accepted for print).

Main risk factors for the presence of anti-HCV an-
tibodies included blood transfusions before 1992 and
history of at least 3 hospitalisations.

Results of a study conducted in our country in the
years 2012-2016 as part of the “Swiss Programme” in-
dicate that prevalence of positive serum HCV RNA in
the general population is 0.47% [4].

The results of the present study not only seem to
expand the knowledge about the association between
hepatitis C and ischemic heart disease, but also al-
lowed the detection and successful treatment of HCV
infection in 10 new patients.

Conclusions

Our study did not prove an association between
HCV infection and presence of symptomatic THD.
However, we observed that the prevalence of CHC in
patients hospitalised in the Cardiology and Dermatol-
ogy Departments was nearly five times higher than in
the general population. Our findings suggest that this
patient cohort has increased risk of HCV infection,
which may influence screening strategies.
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