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Background. We tested the prevalence and impact of HCV seropositivity among Egyptian patients referred for coronary angiog-
raphy. Subjects and Methods. This cross-sectional study was conducted in Zagazig University hospitals including 509 patients
scheduled for elective coronary angiography between June 2013 and June 2014. By taking full history on admission, laboratory
workup including HCV Ab, echocardiography study, and coronary angiography, we calculated the mean number of coronary
artery lesions and the mean number of affected coronary artery vessels for all patients. The severity of the coronary lesions was
estimated using the Gensini score. Results. HCV seropositive patients referred for coronary angiography were about 30.3% (which
is greater than the prevalence of HCV seropositivity among general population in Egypt), patients proved to have CAD who are
HCVantibody positive hadmore severe coronary lesions than in seronegative one (𝑝 < 0.05), and patients proved to haveCADwho
are HCV antibody positive had comparable prevalence of cardiovascular risk factors as seronegative patients except for diabetes
and hypertension which are more prevalent in seronegative patients (𝑝 < 0.05). Conclusion. Prevalence of HCV antibody positive
patients referred for coronary angiography was about 30.3%, and CAD patients who are HCV antibody positive had more severe
coronary lesions and less prevalence of diabetes and hypertension than HCV antibody negative.

1. Introduction

The World Health Organization (WHO) has declared hep-
atitis C virus a global health problem, with approximately
more than 185 million people around the world having been
infected with HCV [1]. In Egypt, HCV infection was esti-
mated most recently at 14.7% among subjects 15–59 years old
and 18% among rural residents, according to the 2008 Egypt
Demographic and Health Survey conducted on behalf of the
Egyptian Ministry of Health [2].

Coronary artery disease (CAD) continues to be the main
cause of death and a major cause of morbidity and loss
of quality of life. CAD is a leading public health problem

accounting for a significant proportion of total societal costs
[3].

Atherosclerosis, either subclinical or manifest, is a chron-
ic inflammatory disease. The chief clinical manifestations
are CAD, stroke, and ischemic limb. The possible role of an
infectious agent in the development of experimental athero-
sclerosis in rodents was first reported more than 120 years
ago [4] and this concept has gained new life in recent
years [5]. In fact, chronic HCV infection causes hepatic and
systemic inflammation via increased levels of proatherogenic
chemokines and cytokines [6]. In addition, it has been
demonstrated that HCV colonizes and replicates within
carotid plaques likely causing vascular inflammation [7].
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Earlier studies conducted in the general population showed
that HCV markers were independently associated with
atherosclerosis [8]. Subsequent research, however, yielded
conflicting results [9–12].

Aim of the Work. The aim of this study was to measure the
prevalence of HCV seropositivity among Egyptian patients
referred for coronary angiography and to assess the impact of
HCV seropositivity on coronary artery disease in the patients
referred for coronary angiography.

2. Patients and Methods

2.1. Study Design and Population. This cross-sectional study
was conducted in Zagazig University hospitals. We included
patients scheduled for elective coronary angiography within
a time period of twelve months from June 2013 to June 2014.

Exclusion Criteria. Previous percutaneous coronary interven-
tion (PCI) with coronary artery stenting or coronary angio-
plasty, previous coronary artery bypass grafting (CABG),
contraindications to dye as dye allergy, and renal failure are
the exclusion criteria.

Clinical and demographic data were collected for all
patients at time of hospital admission: age, gender, major
cardiovascular risk factors including diabetesmellitus, hyper-
tension, dyslipidemia, smoking, and family history of CAD.
The indication for coronary angiography and history of
prior cerebrovascular stroke (CVS), peripheral vascular dis-
ease (PVD), prior myocardial infarction (MI), congestive
heart failure (CHF), chronic obstructive pulmonary disease
(COPD), and obstructive sleep apnea (OSA) were also col-
lected.

Laboratory Workup. Laboratory workup was fasting plasma
glucose (FPG), fasting lipid profile (total cholesterol, LDL,
HDL, and TGs), serum creatinine, and hepatitis C virus anti-
bodies using the third-generation ELISA method [13].

2.2. Echocardiography Study. Left ventricular end systolic
dimensions and end diastolic dimensions, left ventricular
ejection fraction, and regional wall motion score index
(WMSI) were used.

2.3. Coronary Angiography. All patients had undergone cor-
onary angiography. Digital coronary angiograms were ana-
lyzed offline with an automated edge detection system (Phil-
ips Integris 5000, Netherland) by using the dye-filled guiding
catheter as a reference, and coronary angiography was per-
formed in multiple projections for adequate analysis of target
lesions.

Angiographic results were interpreted by two angiogra-
phers who were blinded to clinical or demographic data.
Coronary angiography was utilized to identify plaques (at
least 20%) indicating the presence of atherosclerosis.

We calculated the mean number of coronary artery
lesions and the mean number of affected coronary artery
vessels for all patients. We also calculated the percentage of
patients who had coronary artery chronic total occlusion.

2.4. Calculation of Gensini Score. The severity of the coronary
lesions was estimated using the Gensini score [14], based on
the degree of luminal obstruction which may involve either
concentric or eccentric lesions. The score for each segment
wasmultiplied by a weighing factor reflecting the importance
of that particular coronary segment
Gensini score
= ∑(points for each segment × weighing factor) .

(1)

The points were assigned starting at 25% occlusion with
values doubled for each increasing level of occlusion [14, 15].

2.5. Statistical Analysis. Data were analyzed with SPSS soft-
ware version 16.0 forWindows (SPSS Inc., 2007). Continuous
data are presented as means ± SD. Differences in continuous
variables between groups were determined by Student’s t-test
(normal) orMann–WhitneyU test (nonnormal). Categorical
variables are presented as percentages and compared with
chi-square test or Fisher’s exact test. The Pearson correlation
was calculated to evaluate the association between 2 contin-
uous variables.

3. Result

The study included 509 patients, classified into group (1)
which included patients proved to have CAD with coronary
angiography and group (2) which included patients with
normal coronary angiography.

3.1. Demographic Characteristics of the CAD Positive and
CAD Negative Groups. Both CAD positive group and CAD
negative group had comparable age, gender distribution, and
family history.

There was statistically significant difference between both
groups regarding hypertension, diabetes, smoking, dyslipi-
demia, and HCV prevalence, where all were more prevalent
in CAD positive group as shown in Table 1.

Group (1) (CAD positive) was further subdivided into
group (1A) which included HCV antibody positive patients
and group (1B) which included HCV antibody negative
patients.

Both group 1A (HCV Ab positive) and group 1B (HCV
Ab negative) had comparable age, gender distribution, dys-
lipidemia, smoking, family history, and clinical presentation.
However, therewas statistically significant difference between
both groups regarding hypertension and diabetes, where
hypertension and diabetes were more prevalent in HCV Ab
negative group (Table 2).

BothHCVAbpositive group andHCVAbnegative group
had comparable clinical presentation.

And ejection fraction distribution is as shown in Table 3.
However, therewas statistically significant difference between
both groups regarding Gensini score, where Gensini score
was higher among HCV Ab positive group as shown in
Table 3 and Figure 1.

4. Discussion

Several studies have suggested that some infectious agents
may cause cellular and molecular changes that contribute to
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Table 1: Demographic and clinical characteristics of the CAD positive and CAD negative groups.

Variable Group 1 CAD positive (𝑛 = 344)
𝑋 ± SD

Group 2 CAD negative (𝑛 = 165)
𝑋 ± SD 𝑝 value OR (95% CI)

Age (years) 53.37 ± 8.36 54.49 ± 9.93 0.38
Gender
(i) Male (%) 195 (56.7%) 108 (65.5%) 0.059
(ii) Female (%) 149 (43.3%) 57 (34.5%)
Risk factors
(i) DM 175 (50.9%) 51 (30.9%) <0.0001 2.32
(ii) HTN 230 (66.9%) 72 (43.6%) <0.0001 2.6
(iii) Dyslipidemia 229 (66.6%) 84 (50.9%) 0.001 1.92
(iv) Smokers 153 (44.5%) 51 (30.9%) 0.003 1.79
(v) Positive family history 81 (23.5%) 27 (16.4%) 0.06
Clinical presentation
(i) Stress positive test (%) 15 (4.4%) 33 (20%)

<0.0001(ii) Unstable angina (%) 129 (37.5%) 126 (76.4%)
(iii) NSTEMI (%) 76 (22.1%) 0 (0%)
(iv) STEMI (%) 124 (36%) 6 (3.6%)
Prevalence of HCV 118 (34.3%) 36 (21.8%) 0.004 1.87
CAD= coronary artery disease,NSTEMI=non-ST segment elevationmyocardial infarction, STEMI= ST segment elevationmyocardial infarction,𝑛=number,
𝑋 = mean, SD = standard deviation, OR = odds ratio, and CI = confidence interval.

Table 2: Demographic and clinical characteristics of the HCV-positive and HCV-negative groups.

Variable Group 1A HCV positive (𝑛 = 118)
𝑋 ± SD

Group 1B HCV negative (𝑛 = 226)
𝑋 ± SD 𝑝 value

Age (years) 54.08 ± 8.37 53.52 ± 8.37 0.556
Gender
(i) Male (%) 66 (55.9%) 129 (57.1%) 0.838
(ii) Female (%) 52 (44.1%) 97 (42.9%)
Risk factors
(i) DM 41 (34.7%) 134 (59.3%) <0.0001
(ii) HTN 63 (53.4%) 167 (73.9%) <0.0001
(iii) Dyslipidemia 80 (67.8%) 149 (65.9%) 0.727
(iv) Smokers 45 (38.1%) 108 (47.8%) 0.087
(v) Positive family history 29 (24.6%) 52 (23%) 0.745
CAD = coronary artery disease, 𝑛 = number,𝑋 = mean, SD = standard deviation, DM = diabetes mellitus, HTN = hypertension, and EF = ejection fraction.

Table 3: Clinical presentation and echocardiographic and angiographic characteristics of HCV positive and HCV negative groups.

Variable Group 1A HCV positive (𝑛 = 118)
𝑋 ± SD

Group 1B HCV negative (𝑛 = 226)
𝑋 ± SD 𝑝 value

Clinical presentation
(i) Stress positive test (%) 5 (4.2%) 10 (4.4%)

0.984(ii) Unstable angina (%) 45 (38.1%) 84 (37.2%)
(iii) NSTEMI (%) 27 (22.9%) 49 (21.7%)
(iv) STEMI (%) 41 (34.7%) 83 (36.7%)
Echocardiographic data
EF (%) 55.32 ± 10.31 55.24 ± 9.85 0.95
Angiographic data
Gensini score 65.78 ± 7.81 57.42 ± 32.14 0.01
NSTEMI = non-ST segment elevation myocardial infarction, STEMI = ST segment elevation myocardial infarction, 𝑛 = number, 𝑋 = mean, SD = standard
deviation, and EF = ejection fraction.
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Figure 1: Gensini score among HCV Ab +ve and −ve groups.

the pathogenesis of atherosclerosis [16]. The data obtained
indicate the identification of viral genomes in the atheroscle-
rotic plaques and also proatherogenic effects of viral infection
in cells relevant to atherogenesis (smoothmuscle cells,mono-
cyte macrophages, T cells, and endothelial cells) [16].

HCV infection is increasingly identified as a potential
atherogenic condition. In fact, chronic HCV infection causes
hepatic and systemic inflammation [6] via increased levels
of proatherogenic chemokines and cytokines [6] and hepatic
steatosis, a distinguishing feature of this infection [17]. Also,
it has been demonstrated that HCV colonizes and replicates
within carotid plaques likely causing vascular inflammation
[7]. Earlier studies conducted in the general population
showed that HCV markers were independently associated
with atherosclerosis [18]. Subsequent research, however,
yielded conflicting results, some studies confirming [9, 19]
and others denying such an association [10, 20]. However,
more data have shown excess cardiovascularmortality during
the course of chronic HCV infection [11, 12]. Given the high
prevalence of HCV infection on a worldwide basis and in
Egypt and the primacy of cardiovascular diseases among the
causes of mortality, the role of HCV as a cardiovascular risk
factor needs to be analyzed in-depth.

In the present study, we evaluated the prevalence of
HCV seropositivity and its impact on coronary artery disease
among Egyptian patients referred for coronary angiography
in our cath lab in the CardiologyDepartment of Zagazig Uni-
versity hospitals and tried to test the association of HCV
infection with other risk factors of cardiovascular disease and
with the pattern and severity of coronary artery involvement
using the angiographic scoring system, Gensini score.

Our study showed a prevalence of HCV seropositivity
among the patients referred for coronary angiography about
30.3% which is greater than the prevalence of HCV seropos-
itivity among general population in Egypt which was esti-
mated to be about 14.7% among subjects 15–59 years old,
according to the 2008 Egypt Demographic andHealth Survey
conducted on behalf of the Egyptian Ministry of Health [2].

The prevalence of HCV Ab positivity was significantly
higher in the group of patients proved angiographically to
have CAD than the group of patients with normal coronary
angiography (8.75 ± 1.69 versus 6.01 ± 1.80, 𝑝 < 0.001)
(𝑝 < 0.05).

This study showed that patients with CAD who are HCV
Ab positive had a comparable prevalence of cardiovascular
risk factors as seronegative patients proved to have CAD
except for diabetes and hypertension which are more preva-
lent in seronegative patients (𝑝 < 0.05). Despite that, the
severity of coronary artery lesions which was assessed by
Gensini score was significantly higher in HCV Ab positive
group (𝑝 < 0.05).

This was similar to the study of Butt et al. [21] who con-
ducted the largest epidemiological study (82 083 HCV-
infected and 89 582 HCV-uninfected subjects) in United
States veterans over a 5-year period. The data showed that
HCV-infected subjects had a significantly higher prevalence
of cardiac diseases (myocardial infarction, congestive heart
failure, coronary artery bypass grafting, or coronary angio-
plasty) despite being younger and having a more favorable
cardiometabolic risk profile [21].

Also our study findings were consistent with a case-
control study, which included 686 patients; Vassalle et al.
showed that HCV infection was an independent predictor
of angiographically documented CAD (adjusted OR = 4.2;
95%CI: 1.4–13.0) [9]. Similar results were reported in another
study conducted in patients with CAD by Alyan et al. [22].

Moreover, in a study on hemodialysis patients, twenty-
six nondiabetic, anti-hepatitis C virus- (HCV-) positive (15
females, mean age: 38 ± 8 years) and 26 anti-HCV-negative
patients (15 females, mean age: 36± 5 years), all of whom had
returned to PD orHD after renal transplant failure were stud-
ied to assess coronary flow reserve (CFR) by transthoracic
Doppler echocardiography; HCV-positive patients showed
lower CFR measurement than HCV-negative ones [23].

Maruyama et al. [24] had conducted a study on 217 con-
secutive cases of chronic HCV infection without overt heart
disease and concluded thatmyocardial perfusion defectswere
found in 87% of the patients with chronic hepatitis C and
improved with viral eradication with IFN therapy.

In contrast to our study, Völzke et al. [10] in their study
conducted in the Pomeranian general population, Germany,
enrolled 233 HCV Ab positive cases and 4033 control
individuals and did not show an association between HCV
seropositivity and cardiovascular diseases [10].

It is important to underline that those studies showing a
positive association generally included a very large popula-
tion of subjects, whereas the studies showing no association
were generally conducted in smaller cohorts of patients at
high risk for atherosclerosis.

The increased risk of CAD in HCV-infected persons
may be related to a differential level of cytokines, which are
markers of inflammation, thrombosis, and endothelial dys-
function; behavioral and social risk profile; malnutrition
and/or inflammation pathway activation; or liver injury.More
likely, a combination of these factors acts in concert to negate
the protective effect of a favorable risk profile and increases
the overall risk of CAD.
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5. Conclusion

Finally we concluded that (1) HCV seropositive patients
referred for coronary angiography were about 30.3% (which
is greater than the prevalence of HCV seropositivity among
general population in Egypt which was estimated to be about
14.7% and 18% among rural residents). (2) Patients proved
to have CAD who are HCV Ab positive had more severe
coronary lesions (estimated using Gensini score) than in
seronegative one. (3) Patients proved to have CAD who are
HCV Ab positive had a comparable prevalence of cardiovas-
cular risk factors as seronegative patients except for diabetes
and hypertension which are more prevalent in seronegative
patients.

Competing Interests

The authors declare that they have no conflict of interests.

References

[1] K. Mohd Hanafiah, J. Groeger, A. D. Flaxman, and S. T.
Wiersma, “Global epidemiology of hepatitis C virus infection:
new estimates of age-specific antibody to HCV seroprevalence,”
Hepatology, vol. 57, no. 4, pp. 1333–1342, 2013.

[2] F. El-Zanaty and A.Way, “Knowledge and prevalence of hepati-
tis C,” in Egypt Demographic and Health Survey-2008, chapter
17, pp. 251–258, Ministry of Health, 2009.

[3] C.Mathers, C. Bernard,M. Iburg et al., Global burden of disease
data sources, methods and results, WHO, 2008, https://apps
.who.int/infobase/Comparisons.aspx.

[4] A. Gilbert and G. Lion, “Arterites infectieuses experimentales,”
C R Hebd Seances Soc Biol Fil, vol. 41, pp. 583–584, 1889.

[5] F. R. Stassen, T. Vainas, and C. A. Bruggeman, “Infection and
atherosclerosis. An alternative view on an outdated hypothesis,”
Pharmacological Reports, vol. 60, no. 1, pp. 85–92, 2008.

[6] R. Zampino, A. Marrone, L. Restivo et al., “Chronic HCV infec-
tion and inflammation: clinical impact on hepatic and extra-
hepatic manifestations,”World Journal of Hepatology, vol. 5, no.
10, pp. 528–540, 2013.

[7] M. Boddi, R. Abbate, B. Chellini et al., “Hepatitis C virus RNA
localization in human carotid plaques,” Journal of Clinical Virol-
ogy, vol. 47, no. 1, pp. 72–75, 2010.

[8] N. Ishizaka, Y. Ishizaka, E. Takahashi et al., “Association
between hepatitis C virus seropositivity, carotid-artery plaque,
and intima-media thickening,”TheLancet, vol. 359, no. 9301, pp.
133–135, 2002.

[9] C. Vassalle, S. Masini, F. Bianchi, and G. C. Zucchelli, “Evidence
for association between hepatitis C virus seropositivity and
coronary artery disease,”Heart, vol. 90, no. 5, pp. 565–566, 2004.

[10] H. Völzke, C. Schwahn, B. Wolff et al., “Hepatitis B and C virus
infection and the risk of atherosclerosis in a general population,”
Atherosclerosis, vol. 174, no. 1, pp. 99–103, 2004.

[11] A. M. Guiltinan, Z. Kaidarova, B. Custer et al., “Increased all-
cause, liver, and cardiac mortality among hepatitis C virus-
seropositive blood donors,” American Journal of Epidemiology,
vol. 167, no. 6, pp. 743–750, 2008.

[12] S. S. El-Kamary, R. Jhaveri, andM. D. Shardell, “All-cause, liver-
related, and non-liver-related mortality among HCV-infected
individuals in the general US population,” Clinical Infectious
Diseases, vol. 53, no. 2, pp. 150–157, 2011.

[13] K. R. Huber, C. Sebesta, and K. Bauer, “Detection of common
hepatitis C virus subtypes with a third-generation enzyme
immunoassay,” Hepatology, vol. 24, no. 3, pp. 471–473, 1996.

[14] G. G. Gensini, “A more meaningful scoring system for deter-
mining the severity of coronary heart disease,” The American
Journal of Cardiology, vol. 51, no. 3, p. 606, 1983.

[15] I. J. Neeland, R. S. Patel, P. Eshtehardi et al., “Coronary angio-
graphic scoring systems: an evaluation of their equivalence and
validity,”American Heart Journal, vol. 164, no. 4, pp. 547–552.e1,
2012.

[16] P. K. Shah, “Link between infection and atherosclerosis: who are
the culprits: viruses, bacteria, both, or neither?”Circulation, vol.
103, no. 1, pp. 5–6, 2001.

[17] L. E. Adinolfi, L. Restivo, R. Zampino et al., “Chronic HCV
infection is a risk of atherosclerosis. Role of HCV and HCV-
related steatosis,” Atherosclerosis, vol. 221, no. 2, pp. 496–502,
2012.

[18] Y. Ishizaka, N. Ishizaka, E. Takahashi et al., “Association
between hepatitis C virus core protein and carotid atheroscle-
rosis,” Circulation Journal, vol. 67, no. 1, pp. 26–30, 2003.

[19] G. Targher, L. Bertolini, R. Padovani, S. Rodella, G. Arcaro,
andC. Day, “Differences and similarities in early atherosclerosis
betweenpatientswith non-alcoholic steatohepatitis and chronic
hepatitis B andC,” Journal of Hepatology, vol. 46, no. 6, pp. 1126–
1132, 2007.

[20] C. M. Arcari, K. E. Nelson, D. M. Netski, F. J. Nieto, and C. A.
Gaydos, “No association between hepatitis C virus seropositiv-
ity and acutemyocardial infarction,”Clinical Infectious Diseases,
vol. 43, no. 6, pp. e53–e56, 2006.

[21] A. A. Butt,W.Xiaoqiang,M. Budoff,D. Leaf, L.H. Kuller, andA.
C. Justice, “Hepatitis C virus infection and the risk of coronary
disease,” Clinical Infectious Diseases, vol. 49, no. 2, pp. 225–232,
2009.

[22] O. Alyan, F. Kacmaz, O. Ozdemir et al., “Hepatitis C infection
is associated with increased coronary artery atherosclerosis
defined by modified reardon severity score system,” Circulation
Journal, vol. 72, no. 12, pp. 1960–1965, 2008.

[23] B. Yelken, N. Gorgulu, Y. Caliskan et al., “Association between
chronic hepatitis c infection and coronary flow reserve in dial-
ysis patients with failed renal allografts,” Transplantation Pro-
ceedings, vol. 41, no. 5, pp. 1519–1523, 2009.

[24] S. Maruyama, M. Koda, N. Oyake et al., “Myocardial injury in
patients with chronic hepatitis C infection,” Journal of Hepatol-
ogy, vol. 58, no. 1, pp. 11–15, 2013.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


