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Abstract 
 

Introduction 
Hepatitis C virus (HCV) infection is a very 
prevalent chronic infection throughout the 
world with an estimated infection rate of 
about 200 million people in the world [1]. 
There are several transmission routes pro-
posed by different authors for this infection 
including blood transfusion, injection drug 
use, and other parenteral exposures, but 
with little evidence for sexual transmission 
[2]. At least 75 percent of HCV infections 
become chronic as indicated by persistent 
detection of HCV RNA [3]; and this high 
rate of chronicity has several long-term 
consequences including liver failure, malig-
nancies and extra hepatic manifestations.  
Chronic infections may induce chronic in-
flammatory process in the human body that 
consequently induces atherosclerosis. HCV 

infection has been associated with several 
extra hepatic manifestations from skin and 
kidney to heart and brain [4]; however, car-
diovascular disorders might be considered 
the most important of all, due to its potential 
ominous consequences [5].  There are sev-
eral studies that have proposed HCV infec-
tion as a significant risk factor for the de-
velopment of cardiovascular disorders and 
increased non-liver related mortality of car-
diovascular events [6]. On the other hand, 
HCV cases may be at increased risk for car-
diovascular diseases including smoking and 
poor nutritional statusIn this review of the 
literature, we tried to find the most signifi-
cant studies in order to review the existing 
evidence in favor or against the notion that 
HCV infection can result in significant 
damage to the heart and vascular system. To 
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have a better view, the article has been di-
vided to some subheadings to more espe-
cially investigate the major vascular regions 
that might be affected by chronic HCV in-
fection. 
 
Methods 
Figure 1 summarizes search strategy. To conduct 
our systematic review, the primary search was  
 

 
Figure 1. Searsch strategy 

done using the terms "HCV" and “cardiovascular 
disease” as the keywords within the time-span of 
1990-2013. Repeat of the search using “coronary 
artery disease” or “carotid artery disease” instead 
of “cardiovascular disease” were used to expand 
the search protocol. The literature search was per-
formed using the Pubmed database, which we be-
lieve provides relatively the largest published data 
of the most relevant studies in the fields of micro-
biology and cardiovascular diseases. We also 
tried to boost our search searching the citations of 
the found articles found in Google Scholar search 
to find potential reports which have not been in-
dexed in Pubmed or have not been retrieved 
through Pubmed search. 
In our search, overall, 315 studies were 
found upon a search of the literature by 
Pubmed using the mentioned keywords and 
28 more added after the search repeats. 
Then abstracts of the found studies were 
screened to find appropriate reports associ-
ated with our systematic review. A majority 
of the studies, despite the keywords used to 

finding them were not associated with our 
review, and we had to only include studies 
that satisfied our study purpose. Finally, 31 
studies have been remained, and reviewed 
according to the following categorization of 
the research: HCV infection and coronary 
artery disease, HCV and other heart diseas-
es, HCV infection and carotid artery dis-
ease, HCV and aortic artery disease, and 
HCV and cardiovascular diseases in hemo-
dialysis patient. 
 
HCV infection and coronary artery disease 
Coronary artery disease (CAD) is one of the 
major causes of mortality in all human pop-
ulations especially in the industrialized 
countries; and therefore detection of its risk 
factors and preventing populations from 
them seem to be the most fundamental en-
deavors that should be considered to attenu-
ate health burden imposed by CAD. There 
are several studies investigating potential 
correlation between HCV infection and cor-
onary artery diseases. In a recent study from 
the UK, Forde et al. [7] conducted a retro-
spective cohort study in The Health Im-
provement Network, from 1996 through 
2008, including patients with at least 18 
years of age and 6 months of follow-up. 
4809 HCV-infected individuals were com-
pared to 71,668 age and sex matched pa-
tients without HCV. During a median fol-
low-up of 3.2 years, HCV infection was not 
associated with an increased risk of incident 
myocardial infarction (MI) (adjusted HR, 
1.10; 95% confidence interval [CI], 0.67-
1.83) [7]. In an interesting case-control 
study on 139 HCV seropositive and 225 
HCV seronegative patients with angio-
graphically documented CAD, Alyan et al. 
[8] found that HCV seropositivity repre-
sented an independent predictor for severity 
of coronary atherosclerosis demonstrated by 
higher Reardon severity score [OR 2.01; 
95% CI 1.57-2.58]. A case-control study on 
US army personnel including 292 myocar-
dial infarction (MI) patients and 290 control 
individuals, with no history of myocardial 
infarction (noMI) revealed no association 
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between HCV seropositivity and acute my-
ocardial infarction [adjusted relative risk, 
0.94; 95% CI, 0.52–1.68) [9]. In a large 
survey conducted based on data retrieved 
from the National Health and Nutrition Ex-
amination Surveys (NHANES) collected 
between 1999 and 2010 were used to de-
termine the impact of HCV infection on 
cardiovascular disease [10]. Of 19 741 par-
ticipants, 173 (0.88%) were positive for 
HCV RNA (HCV+). In multivariate analy-
sis, HCV was independently associated with 
congestive heart failure but not with is-
chemic heart disease and stroke [10]. A case 
control study involving 50 anti-HCV anti-
body positive cases and 50 negative con-
trols and performed transthorasic echocar-
diography on all participants [11]. They 
found that cases had lower ratio of E/A; but 
higher ratio of E/Em and maximum P-wave 
duration [11]. In a study on 8579 veterans, 
during the median 7.3 years of follow-up, 
there were 194 coronary heart disease 
(CHD) events and 1186 deaths. Compared 
with HIV+HCV- Veterans, HIV+HCV+ 
Veterans had a significantly higher adjusted 
risk of CHD regardless of whether death 
was treated as a censored event [adjusted 

HR, 1.93; 95% CI, 1.02 to 3.62] or a com-
peting risk [adjusted HR, 1.46; 95% CI, 
1.03 to 2.07] [12]. Another large cohort 
study on 82,083  
HCV-infected and 89,582 HCV-uninfected veter-
ans showed that, in multivariable analysis, HCV 
infection was associated with a higher risk of 
CHD (HR, 1.25; 95% CI, 1.20-1.30] [13]. A case-
control study on 1806 healthy individuals, 31 of 
which HCV infected showed that HCV infection 
has no significant effect on the development of ar-
teriosclerosis [14]. A retrospective cohort study of 
10,259 HCV antibody-positive allogeneic blood 
donors from 1991 to 2002 and 10,259 HCV anti-
body-negative donors matched for demographic 
data showed that cardiovascular mortality was 
significantly higher among the HCV seropositive 
donors (HR, 2.21, 95% CI, 1.41, 3.46) [15].  
Table 1 summarizes data of studies reviewed in 
this section.   

HCV and other heart diseases   
In a case-control study by El-Waseef et al. [16] 
performed echocardiography of left ventricular 
function in 80 multitransfused children aged 3 to 
15 years with no clinical evidence of heart failure, 
and compared the results between HCV positive 
and negative individuals [16]. 

Table 1. Effects of HCV infection on coronary artery disease 
Author  Study methodology Sample size Findings regarding HCV positivity  
Forde et al. 
[7] 

Retrospective  cohort 76477: 4809 HCV+; 
71,668 HCV - 

No association with myocardial infarction 

Alyan et al. 
[8] 

Case-control 364: 139 HCV+; 225 
HCV - 

Significant association with the severity of coronary 
atherosclerosis 

Arcari et al. 
[9] 

Case-control 582: 292 MI; 290 noMI 
(52 HCV+) 

No association between HCV infection and MI 

Younossi et 
al. [10] 

Case-control 19 741: 173 HCV+; 
19568 HCV-  

HCV was associated with congestive heart failure; but 
not ischaemic heart disease and stroke. 

Demir et al. 
[11] 

Case-control 100: 50 HCV+;50 HCV- Lower ratio of E/A; higher ratio of E/Em and maximum 
P-wave duration for HCV+ cases 

Freiberg et al. 
[12] 

Retrospective cohort 2425: 738 HIV+HCV+; 
1687 HIV+HCV−  

Compared to HIV+HCV- veterans, HIV+HCV+ veter-
ans had a significantly higher adjusted risk of CAD 

Butt et al. 
[13] 

Retrospective cohort 171,665: 82,083 HCV+; 
89,582 

HCV infection was associated with a higher risk of 
CAD 

Moritani et 
al. [14] 

Case-control 1806: 31 HCV+; 1775 
HCV- 

No significant role for HCV on arterosclerosis 

Guiltinan et 
al. [15] 

Retrospective  cohort 20518: 10,259 HCV+; 
10,259 HCV- 

Cardiovascular mortality was significantly higher 
among the HCV 

Total   293 678: 98334 HCV+  
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They found that HCV positive children repre-
sented a significantly higher rate of systolic dys-
function, but diastolic dysfunction was equally 
observed between the two groups [16]. In a cohort 
of patients with stable CAD, Tsui et al. [17] ex-
amined the association between HCV seropositiv-
ity and risk for the following outcomes: death, 
cardiovascular (CV) events, and heart failure 
events. 8.6% participants were found to be sero-
positive for HCV, and after adjustments, HCV re-
mained significantly associated with an increased 
risk for heart failure events [HR=2.13; 95% CI: 
1.19-3.80][17]. Genetic factors have also been ac-
cused of playing major roles in the HCV-associ-
ated cardiovascular diseases. Shichi et al. [18] 
showed that DPB1*0401 and DPB1*0901 were 
significantly associated with increased risk to 
HCV-associated hypertrophic cardiomyopathy ei-
ther in dominant model [OR, 3.94, 95% CI, 1.19, 
13.02] and in recessive model [OR, 9.85, 95% CI, 
1.83, 53.04], respectively [18]. Another study 
finding a low HCV infection rate among idio-
pathic dilated cardiomyopathy patients suggested 
that HCV infection has no effect on the develop-
ment of idiopathic cardiomyopathy [19]. Similar 
findings have been reported by Dalekos et al. that 
reported no clinical or subclinical evidence for 
cardiomyopathy in HCV infected patients, and no 
HCV seropositive case represented cardiomyopa-
thy in their series [20]. Another study comparing 
the prevalence of HCV infection in patients with 
and without cardiomyopathy also reported alike 
data; although in the latter study, authors reported 
that among patients with dilated cardiomyopathy, 
HCV infection was independently associated with 
larger LV end-systolic dimension [21]. HCV in-
fection has also been associated with elevated lev-
els of cardiac troponins I & T and N-terminal pro-
brain natriuretic peptide, suggestive of persistent 
myocardial injury due to HCV infection [22]. A 
multicenter population-based study from Japan 
reported 10.6% prevalence rate for hypertrophic 
cardiomyopathy and 6.3% for dilated cardiomyo-
pathy in a population-based study; both were sig-
nificantly higher than that found in their general 
population (2.4%) [23]. Moreover, HCV sero-
positivity was significantly higher in patients suf-
fering from hypertrophic cardiomyopathy than 
those with dilated cardiomyopathy [23]. In a case-
control study comparing the prevalence of HCV 

infection between hypertrophic cardiomyopathy 
and ischemic heart disease, Matsumori et al. [24] 
reported a significantly higher infection rate in the 
cardiomyopathy patients than the latter group 
(17% vs. 2.5%, respectively) [24]. Maruyama et 
al. [25] in a study on 217 consecutive cases of 
chronic HCV infection without overt heart dis-
ease reported that abnormal ECG was found in 
9% of the patients with HCV while abnormal my-
ocardial injury severity score was found in 87% 
of the HCV infected individuals [25]. Moreover, 
after interferon therapy, myocardial injury sever-
ity score was improved in patients with sustained 
virologic response while it worsened with the re-
appearance of HCV RNA in relapsers, and in non-
responders, it did not change with interferon ther-
apy [25]. Table 2 summarizes data of the re-
viewed studies. 

HCV infection and carotid artery disease 
Miyajima et al. [26] in a population-based study 
of 1908 inhabitants of a Japanese town evaluated 
carotid intima-media thickness (IMT) found that 
compared to HCV negative patients and those 
with transient infection, patients with chronic 
HCV infection had significant decrease in IMT, 
suggestive of mild atherosclerosis associated with 
the infection [26]. In a case-control study of 803 
subjects (326 liver biopsy-proven chronic HCV 
infected & 477 matched healthy controls), chronic 
HCV infected patients had a higher prevalence of 
carotid atherosclerosis than controls and this sig-
nificance levels was also available among 
younger subjects [27]. In a case-control study in-
volving 1297 participants (329 chronic HCV, 173 
with transient infection and 795 never infected), 
patients with chronic infection had an inde-
pendently significant increased IMT compared to 
never infected individuals [0.70 (0.67 to 0.73)] 
[28]. An interesting study from Italy investigating 
the pathogenesis of HCV-induced carotid athero-
sclerosis, detected HCV RNA or its replicative in-
termediates in the carotid plaque tissues from 
anti-HCV-positive patients, but did not detect it 
within the nine carotid plaque tissues obtained 
from anti-HCV-negative patients [29]. This find-
ing is highly suggestive of a direct impact of HCV 
infection within the arterial walls [29]. In another 
study by the same authors, Boddi et al. [30]
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Table 2. Effects of HCV infection on heart diseases other than coronary artery disease 
Author  Study methodology Sample size Findings regarding HCV positivity  
El-Waseef et al. 
[16] 

Case-control 80; 25 HCV+; 65 HCV- Systolic dysfunction was significantly more prevalent 
among HCV+; diastolic dysfunction was no different. 

Tsui et al. [17] Case-control 981: 84 HCV+; 897 
HCV- 

In multivariate analysis, HCV remained significant asso-
ciate of heart failure 

Shichi et al. 
[18] 

Case-control 170: 38 HCV+HCM; 
132 HC 

HCV-associated hypertrophic cardiomyopathy was de-
pendent on the patients genetics 

Reis et al. [19] Case-control 105: 34 DCM; 32 ICM; 
39 Chagas-CM (1 
HCV+) 

Only 2.9% (1/34) of DCM patients were HCV carriers 

Dalekos et al. 
[20] 

Observational 157: 102 HCV+; 55 
DCM 

None of HCV+ patients had DCM; none of DCM pa-
tients had HCV 

Kawai et al. 
[21] 

Prospective cohort 148 hemodialysis pa-
tients: 49 HCV+  

Multivariate analysis demonstrated HCV infection as an 
independent determinant of worsening of carotid-femoral 
pulse wave velocity 

Matsumori et al. 
[22] 

Case-control 1355 heart failure: 59 
HCV+; 1296 HCV- 

Elevated levels of cardiac troponins I & T and N-terminal 
pro-brain natriuretic peptide, suggestive of persistent my-
ocardial injury due to HCV 

Matsumori et al. 
[23] 

Case-control 11,967: 650 HCV+;  
11317 HCV- 

HCV was more prevalent in HCM than DCM; but in both 
HCV was more common than in that in the general popu-
lation 

Matsumori et al. 
[24] 

Case-control 75; 35 HCM; 40 IHD (7 
HCV+) 

HCV was significantly more prevalent in HCM than in 
IHD 

Maruyama et al. 
[25] 

Observational  
  

217 HCV+ 87% had abnormal myocardial scintigraphy; HCV ther-
apy was associated with improvement in myocardial in-
jury severity score 

Total   15255: 1232 HCV+  

investigated the prevalence and severity of IMT 
in carotid artery by high-resolution B-mode ultra-
sonography in 31 HCV seropositive (HCV+) and 
in 120 matched HCV seronegative (HCV-) con-
trols. The prevalence of an IMT > 1 mm was sig-
nificantly higher in HCV+ than in HCV negative 
patients and HCV positivity was significantly as-
sociated with >1 mm IMT in multivariate regres-
sion analysis [30]. In another case-control study, 
Targher et al. [31] demonstrated that IMT was 
significantly increased in HCV infected patients 
compared to controls, but this increase was signif-
icantly lower than that in patients with non-alco-
holic steatohepatitis (NASH) [31]. In a cross-sec-
tional population-based study of 4784 subjects, 
Ishizaka et al. [32] reported that HCV seroposi-
tivity was found to be independently associated 
with an increased risk of carotid-artery plaque 
[OR 1.92 [95% CI 1.56-2.38]] and carotid IMT 
[2.85 [2.28-3.57]] after adjustment for confound-
ing risk factors [32]. Sawayama et al. [33] pro-
spectively investigated the impact of lipid lower-
ing agents on the progression or regression of ca-
rotid IMT and found that although HCV negative 

patients showed a significant reduction of Max-
IMT the rate of decrease in the Max-IMT of HCV 
infected patients was low; their findings suggests 
that HCV can also prevent beneficial effects of 
endeavors attenuating traditional risk factors [33]. 
Ishizaka et al. [34] studied 1992 patients (1.3% 
positive for HCV core protein) and found that ca-
rotid artery plaque was positive in 24% of HCV 
negative patients while the rate was 64% in the 
core protein-negative subjects; multivariate lo-
gistic regression analysis confirmed this associa-
tion [OR 5.61 (95% CI 2.06-15.26)][34]. Petta et 
al. [35] conducted a prospective cohort study on 
174 biopsy proven HCV infected cases and 174 
HCV negative controls demonstrated that carotid 
plaques were significantly more frequently avail-
able HCV infected patients than control patients 
(42% vs. 23%, respectively). Moreover, HCV in-
fected patients had a significantly larger IMT 
compared to control patients [35]. A population-
based cohort study on 4094 HCV infected patients 
and 16,376 HCV negative individuals during 
96,752 person-years of follow-up, reported that 
stroke events was significantly more commonly 
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observed in the HCV infected patients (2.5% vs. 
1.9%, respectively; HR, 1.27 (95%CI, 1.14 to 
1.41) [36]. Lee et al. [37] in a community-based 
prospective cohort study of 23 665 residents, 255 
cerebrovascular deaths were happened during 382 
011 person-years of follow-up. After adjustments 
for several conventional risk factors, the risk of 
cerebrovascular death for HCV seropositive pa-
tients was significantly higher than that in HCV 
seronegative subjects [HR 2.18 (95%CI, 1.50 to 
3.16] [37]. Table 3 summarizes data of studies 
evaluating effects of HCV infection on cardiovas-
cular diseases. 

HCV and aortic artery disease 
There are just a limited number of studies investi-
gating the potential effects of HCV infection on 
aortic artery disorders. Matsumae et al. [38] in-
vestigated carotid-femoral pulse wave velocity 
(cfPWV) as a surrogate of aortic stiffness in a co-
hort of hemodialysis patients and after 3 years of 
follow up, they found that HCV was among the 
independent correlates of rapid progression of 

cfPWV and aortic stiffness. Consistent to this 
study, Oyake et al. [39] in a prospective cohort 
study on 94 outpatient hemodialysis patients re-
ported that HCV-positive patients had higher aor-
tic cfPWV compared to HCV-negative patients. 

 HCV and cardiovascular diseases in                  
hemodialysis patients 
Renal failure patients are at a significant risk for 
cardiovascular diseases [40] and HCV infection 
might be able to sharpen this risk enhancement 
even more. In a case-control study by Yelken et 
al. [41] investigated coronary flow reserve (CFR) 
by transthoracic Doppler echocardiography, as a 
marker of endothelial dysfunction and carotid 
IMT measures in 26 non-diabetic HCV positive 
hemodialysis patients and 26 HCV-negative con-
trols. HCV-positive dialysis patients represented 
lower CFR measurement than their HCV-nega-
tive counterparts, suggestive of a significant im-
pact of HCV infection on the cardiovascular risk 
enhancement in hemodialysis patients [41]. In an-
other case-control study of larger sample size,

Table 3. Effects of HCV infection on carotid artery disease 
Author  Study meth-

odology 
Sample size Findings regarding HCV positivity  

Miyajima [26] Case-control 1908: 1780 HCV-; 88 transient infec-
tion; 40 chronic HCV infection 

IMT was reduced in the group with chronic in-
fection, with a significant intergroup difference 

Adinolfi et al. 
[27] 

Case-control 803: 326 HCV+; 477 HC* Higher prevalence of carotid atherosclerosis in 
HCV+ 

Mostafa [28] Case-control 1297: 329 chronic HCV+; 173 transi-
ent infect; 795 HCV- 

Increased IMT was detected in chronic HCV than 
never infected controls 

Boddi et al. 
[29] 

Case-control 7 HCV+ carotid plaques; 9 HCV- 
plaques 

HCV RNA was significantly found in carotid 
plaques of HCV seropositive  

Boddi et al. 
[30] 

Case-control 151: 31 HCV+; 120 HCV-  The prevalence and severity of carotid IMT was 
significantly higher in HCV+ 

Targher et al. 
[31] 

Case-control 180: 60 NASH; 60 HCV+; 60 HC HCV was independent confounder of carotid 
IMT in multivariate analysis 

Ishizaka et al. 
[32] 

 4784: 104 HCV+; 4680 HCV- HCV associated with carotid plaque 

Sawayama et 
al. [33] 

Case-control 165 hyperlipidemic: 25 HCV+ HCV negative patients showed significant de-
crease in Max-IMT significantly more than 
HCV+  

Ishizaka et al. 
[34] 

Case-control 1992: 496 carotid plaque; 1496 no 
plaque (25 HCV+) 

24% of HCV- vs. 64% of HCV positive patients 
had carotid plaque 

Petta et al. [35] Case-control 348: 174 HCV+; 174 HC Carotid plaques were both more prevalent and 
more prominent in the HCV+ subjects 

Liao et al. [36] Case-control 20470: 4094 HCV+; 16,376 HCV- Stroke events was more prevalent in HCV+ 
Lee et al. [37] Prospective 

cohort 
23 665: 255 cerebrovascular death 
(1154 HCV+) 

Cerebrovascular deaths was significantly more 
common in HCV+ 

Total   55779: 6304 HCV+ cases  
* HC: healthy control 
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Caliskan et al. [42] investigated a cohort of 72 he-
modialysis patients (36 HCV-positive and 36 -
negative controls) but found no significant differ-
ence between the two groups regarding the carotid 
IMT, carotid plaque score and brachial artery en-
dothelium-dependent dilatation [41]. Adam et al. 
[43] enrolled 37 HCV positive and 30 HCV neg-
ative hemodialysis patients found no association 
between HCV positivity and arterial stiffness. 
Knoll et al. [44] in a retrospective cohort study of 
58 HCV positive renal failure patients, and found 
that HCV positive dialysis patients who had not 
undergone renal transplantation (though eligible) 
had a significantly higher mortality rate than those 
received renal allograft [44]. Two studies by 
Matsumae et al. [38] and Oyake et al. [39] have 
been described earlier in the previous section.     
 
Conclusion 
Aside from renal disease patients, overall 364,712 
individuals who underwent investigation for any 
potential association between HCV infection and 
cardiovascular disorders in 31 studies have been 
reviewed in this systematic review. Only 6 out of 
31 reviewed studies involving a cumulative pop-
ulation of 81,035 (22.2%) subjects reported a neg-
ative association between HCV infection and car-
diovascular disorders. There were 2 prospective 
studies, both in favor of a significant relation be-
tween HCV infection and cardiovascular disease. 
Our data suggests that HCV have a significant ef-
fect on the development of cardiovascular dis-
eases in the general population, either in the cor-
onary artery or carotid artery. There is data scar-
city on the impact of HCV infection on aortic ath-
erosclerosis in the general population, and both of 
the available studies are on renal disease patients. 
In renal disease patients, similar findings to the 
general population have been reported, suggest-
ing a significant relationship between HCV infec-
tion and cardiovascular diseases. We suggest pro-
spective cohort studies with more controlled con-
ditions.  
 
References 
1. Dixit NM, Layden-Almer JE, Layden TJ, Perelson 
AS. Modelling how ribavirin improves interferon 

response rates in hepatitis C virus infection. Nature. 
2004 16;432(7019):922-4. 
2. Tohme RA, Holmberg SD. Is sexual contact a 
major mode of hepatitis C virus transmission? Hepa-
tology. 2010;52(4):1497-505. doi: 
10.1002/hep.23808. 
3. Alter MJ, Margolis HS, Krawczynski K, et al. The 
natural history of community-acquired hepatitis C in 
the United States. The Sentinel Counties Chronic 
non-A, non-B Hepatitis Study Team. N Engl J Med. 
1992;327:1899–905. 
4. Ko HM, Hernandez-Prera JC, Zhu H, Dikman SH, 
Sidhu HK, Ward SC, Thung SN. Morphologic fea-
tures of extrahepatic manifestations of hepatitis C 
virus infection. Clin Dev Immunol. 201; 740138. 
doi: 10.1155/2012/740138. 
5. Kakinami L, Block RC, Adams MJ, Cohn SE, 
Maliakkal B, Fisher SG. Risk of cardiovascular dis-
ease in HIV, hepatitis C, or HIV/hepatitis C patients 
compared to the general population. Int J Clin Pract. 
2013;67(1):6-13. doi: 10.1111/j.1742-
1241.2012.02953.x. 
6. Guiltinan AM, Kaidarova Z, Custer B, Orland J, 
Strollo A, Cyrus S, Busch MP, Murphy EL. In-
creased all-cause, liver, and cardiac mortality among 
hepatitis C virus-seropositive blood donors. Am J 
Epidemiol. 2008. 15;167(6):743-50. doi: 
10.1093/aje/kwm370. 
7. Forde KA, Haynes K, Troxel AB, Trooskin S, 
Osterman MT, Kimmel SE, Lewis JD, Lo Re V 3rd. 
Risk of myocardial infarction associated with chron-
ic hepatitis C virus infection: a population-based 
cohort study. J Viral Hepat. 2012;19(4):271-7. doi: 
10.1111/j.1365-2893.2011.01545.x. 8. Alyan O, 
Kacmaz F, Ozdemir O, Deveci B, Astan R, Celebi 
AS, Ilkay E. Hepatitis C infection is associated with 
increased coronary artery atherosclerosis defined by 
modified Reardon severity score system. Circ J. 
2008;72(12):1960-5.  
9. Arcari CM, Nelson KE, Netski DM, Nieto FJ, 
Gaydos CA. No association between hepatitis C vi-
rus seropositivity and acute myocardial infarction. 
Clin Infect Dis. 2006 15;43(6):e53-6.  
10. Younossi ZM, Stepanova M, Nader F, Younossi 
Z, Elsheikh E. Associations of chronic hepatitis C 
with metabolic and cardiac outcomes. Aliment 
Pharmacol Ther. 2013;37(6):647-52. doi: 
10.1111/apt.12234. 
11. Demir M, Demir C. Effect of hepatitis C virus 
infection on the left ventricular systolic and diastolic 
functions. South Med J. 2011;104(8):543-6. doi: 
10.1097/SMJ.0b013e31822462e2. ref41b 
12. Freiberg MS, Chang CC, Skanderson M, McGinnis K, 
Kuller LH, Kraemer KL, Rimland D, Goetz MB, Butt AA, 
Rodriguez Barradas MC, Gibert C, Leaf D, Brown ST, 
Samet J, Kazis L, Bryant K, Justice AC; Veterans Aging 

International Journal of Travel Medicine and Global Health, Volume 1, Issue 2, Summer 2013                                                61 



Karbasi-Afshar R. et al, HCV & Cardiovascular Disorders 

Cohort Study. The risk of incident coronary heart disease 
among veterans with and without HIV and hepatitis C. Circ 
Cardiovasc Qual Outcomes. 2011;4(4):425-32. doi: 
10.1161/CIRCOUTCOMES.110.957415.  
13. Butt AA, Xiaoqiang W, Budoff M, Leaf D, Kuller LH, 
Justice AC. Hepatitis C virus infection and the risk of coro-
nary disease. Clin Infect Dis. 2009. 15;49(2):225-32. doi: 
10.1086/599371. Ref98b 
14. Moritani M, Adachi K, Arima N, Takashima T, Miyaoka 
Y, Niigaki M, Furuta K, Sato S, Kinoshita Y. A study of 
arteriosclerosis in healthy subjects with HBV and HCV in-
fection. J Gastroenterol. 2005;40(11):1049-53. Ref163b 
15. Guiltinan AM, Kaidarova Z, Custer B, Orland J, Strollo 
A, Cyrus S, Busch MP, Murphy EL. Increased all-cause, 
liver, and cardiac mortality among hepatitis C virus-sero-
positive blood donors. Am J Epidemiol. 2008 
15;167(6):743-50. doi: 10.1093/aje/kwm370. 
16. El-Waseef MM, Taha S, Elgindi H. Left ventricular di-
astolic abnormalities and the impact of hepatitis C virus in-
fection in multitransfused Egyptian children. Arch Med Sci. 
2010 .1;6(1):96-9. doi: 10.5114/aoms.2010.13514. ref80b 
17. Tsui JI, Whooley MA, Monto A, Seal K, Tien PC, 
Shlipak M. Association of hepatitis C virus seropositivity 
with inflammatory markers and heart failure in persons with 
coronary heart disease: data from the Heart and Soul study. 
J Card Fail. 2009;15(5):451-6. doi: 10.1016/j.card-
fail.2008.12.003. ref102b 
18. Shichi D, Matsumori A, Naruse TK, Inoko H, Kimura 
A. HLA-DPbeta chain may confer the susceptibility to hep-
atitis C virus-associated hypertrophic cardiomyopathy. Int J 
Immunogenet. 2008;35(1):37-43. doi: 10.1111/j.1744-
313X.2007.00733.x. ref127b 
19. Reis FJ, Viana M, Oliveira M, Sousa TA, Paraná R. 
Prevalence of hepatitis C and B virus infection in patients 
with idiopathic dilated cardiomyopathy in Brazil: a pilot 
study. Braz J Infect Dis. 2007;11(3):318-21. Ref136b 
20. Dalekos GN, Achenbach K, Christodoulou D, Liapi GK, 
Zervou EK, Sideris DA, Tsianos EV. Idiopathic dilated car-
diomyopathy: lack of association with hepatitis C virus in-
fection. Heart. 1998;80(3):270-5. Ref252 
21. Kawai K, Hata K, Kawai H, Takaoka H, Miyata-Fuku-
oka Y, Okubo H, Yokoyama M. Pathophysiological charac-
teristics and responsiveness to neurohormonal antagonism 
in idiopathic dilated cardiomyopathy patients with antihep-
atitis C virus antibody. Int Heart J. 2005;46(3):407-17. 
Ref172b 
22. Matsumori A, Shimada T, Chapman NM, Tracy SM, 
Mason JW. Myocarditis and heart failure associated with 
hepatitis C virus infection. J Card Fail. 2006;12(4):293-8. 
Ref156b 
23. Matsumori A, Ohashi N, Hasegawa K, Sasayama S, Eto 
T, Imaizumi T, Izumi T, Kawamura K, Kawana M, Kimura 
A, Kitabatake A, Matsuzaki M, Nagai R, Tanaka H, Hiroe 
M, Hori M, Inoko H, Seko Y, Sekiguchi M, Shimotohno K, 
Sugishita Y, Takeda N, Takihara K, Tanaka M, Yokoyama 

M, et al. Hepatitis C virus infection and heart diseases: a 
multicenter study in Japan. Jpn Circ J. 1998;62(5):389-91.  
24. Matsumori A, Matoba Y, Nishio R, Shioi T, Ono K, Sa-
sayama S. Detection of hepatitis C virus RNA from the heart 
of patients with hypertrophic cardiomyopathy. Biochem Bi-
ophys Res Commun. 1996 24;222(3):678-82.  
25. Maruyama S, Koda M, Oyake N, Sato H, Fujii Y, Horie 
Y, Murawaki Y. Myocardial injury in patients with chronic 
hepatitis C infection. J Hepatol. 2013;58(1):11-5. doi: 
10.1016/j.jhep.2012.07.045. Epub 2012 Aug 11.  
26. Miyajima I, Kawaguchi T, Fukami A, Nagao Y, Adachi 
H, Sasaki S, Imaizumi T, Sata M. Chronic HCV infection 
was associated with severe insulin resistance and mild ath-
erosclerosis: a population-based study in an HCV hyperen-
demic area. J Gastroenterol. 2013;48(1):93-100. doi: 
10.1007/s00535-012-0610-3.  
27. Adinolfi LE, Restivo L, Zampino R, Guerrera B, 
Lonardo A, Ruggiero L, Riello F, Loria P, Florio A. Chronic 
HCV infection is a risk of atherosclerosis. Role of HCV and 
HCV-related steatosis. Atherosclerosis. 2012;221(2):496-
502. doi: 10.1016/j.atherosclerosis.2012.01.051.  
28. Mostafa A, Mohamed MK, Saeed M, Hasan A, Fontanet 
A, Godsland I, Coady E, Esmat G, El-Hoseiny M, Abdul-
Hamid M, Hughes A, Chaturvedi N. Hepatitis C infection 
and clearance: impact on atherosclerosis and cardiometa-
bolic risk factors. Gut. 2010;59(8):1135-40. doi: 
10.1136/gut.2009.202317.  
29. Boddi M, Abbate R, Chellini B, Giusti B, Giannini C, 
Pratesi G, Rossi L, Pratesi C, Gensini GF, Paperetti L, 
Zignego AL. Hepatitis C virus RNA localization in human 
carotid plaques. J Clin Virol. 2010;47(1):72-5. doi: 
10.1016/j.jcv.2009.10.005.  
30. Boddi M, Abbate R, Chellini B, Giusti B, Solazzo V, 
Soft F, Pratesi G, Pratesi C, Gensini G, Zignego AL. HCV 
infection facilitates asymptomatic carotid atherosclerosis: 
preliminary report of HCV RNA localization in human ca-
rotid plaques. Dig Liver Dis. 2007;39 Suppl 1:S55-60.  
31. Targher G, Bertolini L, Padovani R, Rodella S, Arcaro 
G, Day C. Differences and similarities in early atheroscle-
rosis between patients with non-alcoholic steatohepatitis 
and chronic hepatitis B and C. J Hepatol. 2007;46(6):1126-
32.  
32. Ishizaka N, Ishizaka Y, Takahashi E, Tooda Ei, Hash-
imoto H, Nagai R, Yamakado M. Association between hep-
atitis C virus seropositivity, carotid-artery plaque, and in-
tima-media thickening. Lancet. 2002 12;359(9301):133-5.  
33. Sawayama Y, Okada K, Maeda S, Ohnishi H, Furusyo 
N, Hayashi J. Both hepatitis C virus and Chlamydia pneu-
moniae infection are related to the progression of carotid 
atherosclerosis in patients undergoing lipid lowering ther-
apy. Fukuoka Igaku Zasshi. 2006;97(8):245-55.  
34. Ishizaka Y, Ishizaka N, Takahashi E, Unuma T, Tooda 
E, Hashimoto H, Nagai R, Yamakado M. Association be-
tween hepatitis C virus core protein and carotid atheroscle-
rosis. Circ J. 2003;67(1):26-30.  

62                                                International Journal of Travel Medicine and Global Health, Volume 1, Issue 2, Summer 2013 



Karbasi-Afshar R. et al, HCV & Cardiovascular Disorders 

35. Petta S, Torres D, Fazio G, Cammà C, Cabibi D, Di 
Marco V, Licata A, Marchesini G, Mazzola A, Parrinello G, 
Novo S, Licata G, Craxì A. Carotid atherosclerosis and 
chronic hepatitis C: a prospective study of risk associations. 
Hepatology. 2012;55(5):1317-23. doi: 10.1002/hep.25508. 
36. Liao CC, Su TC, Sung FC, Chou WH, Chen TL. Does 
hepatitis C virus infection increase risk for stroke? A popu-
lation-based cohort study. PLoS One. 2012;7(2):e31527. 
doi: 10.1371/journal.pone.0031527. 
37. Lee MH, Yang HI, Wang CH, Jen CL, Yeh SH, Liu CJ, 
You SL, Chen WJ, Chen CJ. Hepatitis C virus infection and 
increased risk of cerebrovascular disease. Stroke. 
2010;41(12):2894-900. doi: 
10.1161/STROKEAHA.110.598136. 
38. Matsumae T, Ueda K, Abe Y, Nishimura S, Murakami 
G, Saito T. What factors accelerate aortic stiffening in he-
modialysis patients? An observational study. Hypertens 
Res. 2010;33(3):243-9. doi: 10.1038/hr.2009.219. 
39. Oyake N, Shimada T, Murakami Y, Ishibashi Y, Satoh 
H, Suzuki K, Matsumory A, Oda T. Hepatitis C virus infec-
tion as a risk factor for increased aortic stiffness and cardi-
ovascular events in dialysis patients. J Nephrol. 2008 May-
;21(3):345-53. 

40. Karbasi-Afshar R, Saburi A, Taheri S. Clinical associa-
tions between renal dysfunction and vascular events: A lit-
erature review. Arya Atheroscler (In press) 
41. Yelken B, Gorgulu N, Caliskan Y, Elitok A, Cimen AO, 
Yazici H, Oflaz H, Turkmen A, Sever MS. Association be-
tween chronic hepatitis C infection and coronary flow re-
serve in dialysis patients with failed renal allografts. Trans-
plant Proc. 2009;41(5):1519-23. doi: 10.1016/j.transpro-
ceed.2009.03.069.  
42. Caliskan Y, Oflaz H, Pusuroglu H, Boz H, Yazici H, 
Tamer S, Karsidag K, Yildiz A. Hepatitis C virus infection 
in hemodialysis patients is not associated with insulin re-
sistance, inflammation and atherosclerosis. Clin Nephrol. 
2009;71(2):147-57.  
43. Adam FU, Torun D, Yigit F, Ozelsancak R, Sezer S, 
Ozdemir FN, Haberal M. Determination of the impact of 
hepatitis C virus on insulin resistance and arterial stiffness 
in hemodialysis patients. Ren Fail. 2008;30(4):411-5. doi: 
10.1080/08860220801985850.  
44. Knoll GA, Tankersley MR, Lee JY, Julian BA, Curtis 
JJ. The impact of renal transplantation on survival in hepa-
titis C-positive end-stage renal disease patients. Am J Kid-
ney Dis. 1997;29(4):608-14.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International Journal of Travel Medicine and Global Health, Volume 1, Issue 2, Summer 2013                                                63 

http://www.ncbi.nlm.nih.gov/pubmed?term=Matsumae%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Ueda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Abe%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Nishimura%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Murakami%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Murakami%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Saito%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed/20075931
http://www.ncbi.nlm.nih.gov/pubmed/20075931
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed
http://www.ncbi.nlm.nih.gov/pubmed?term=Oyake%20N%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Shimada%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Murakami%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Ishibashi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Satoh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Satoh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Suzuki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Matsumory%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed?term=Oda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23613990
http://www.ncbi.nlm.nih.gov/pubmed/18587722
http://www.ncbi.nlm.nih.gov/pubmed/18587722
http://www.ncbi.nlm.nih.gov/pubmed/18587722
http://www.ncbi.nlm.nih.gov/pubmed


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 
.............................................................................................................................................................................. 

 


