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ABSTRCT: 
OBEJECTIVES: To determine the prevalence of hepatitis B and C in patients undergoing conventional 
coronary angiography and compare it between patients with and without significant coroary artery disease 
(CAD). 
METHODS: This cross-sectional study was carried out at Mayo Hospital , Lahore from 1st july 2017 to 
31st december 2017.All those patients scheduled to have elective coronary angiography within this period 
were enrolled in the study. Demographic details and detailed clinical history regarding the risk factors of 
CAD such as smoking, hypertension, diabetes, dyslipidemia or family history of CVD was taken from each 
patient.Blood sample was drawn in each case for HBV and HCV testing. CAD was defined as  ≥50% 
coronary lumen stenosis of any coronary vessel on angiography.
RESULTS: A total of 325 patients took part in the study comprising of 185 males and 140 females. The 
prevalence of HBV and HCV among patients undergoing angiography was found to be 3.4% and 33.8%  
respectively. HCV serology was positive in 85 (37.8%) patients in the CAD group whereas 25 (25%) 
patients were HCV positive in patients having no significant CAD (p value = 0.02). Ther prevalence of 
hepatitis B infection was similar into groups (9(4%) vs 2(2%): p value = 0.36).
CONCLUSION: Hepatitis C virus infection was more prevalent than hepatitis B virus infection in patients 
undergoing coronary angiography. Furthermore, hepatitis C positivity was more in patients with significant 
CAD as compared to those with no significant CAD. No such difference was observed with hepatitis B 
positivity. 
KEYWORDS: Coronary artery disease (CAD), coronary angiography, Hepatitis C virus (HCV) , Hepatitis 
B virus (HBV)
Introduction

Viral hepatitis caused by hepatitis B and C virus 
is a major cause of mortality and morbidity 
worldwide. According to the global burden 

of diseases 2013 study, hepatitis B and C together 
were responsible for 96% of viral hepatitis related 
mortality.1 Currently, about 350 to 400 million 
people are HBsAg positive2 whereas chronic HCV 
carriers are estimated to be just over 170 million.3 
Pakistan has the second highest prevalence of 
hepatitis C in the world estimated to be around 

6.8%.4 Moreover, Pakistan is home to about 7-9 
million carriers of hepatitis B virus (HBV).5 This 
explains the huge burden of chronic liver disease 
in Pakistan.

In addition to chronic liver disease, there are 
several extrahepatic manifestations of hepatitis B 
and C including high risk of developing coronary 
artery disease(CAD) secondary to atherosclerosis. 
Multiple studies in past have established the link 
between atherosclerosis and Hepatitis C.6-7 How-
ever a clear conclusion cannot be drawn when it 
comes to HBV. Although Ishizaka et al8 reported an 
increased risk of developing CAD with HBV, most 
of the studies show no such association.9-10

Atherosclerosis is an intimal disease character-
ized by  thickening and narrowing of vessels due to 
plaque deposition. HCV increases the chances of 
developing atherosclerosis as pointed out earlier. 
The possible mechanism involves an increases in 
the number of atherogenic factors being released 
into the bloodstream.6 The burden of CAD is also 
quite high in Pakistan. This high prevalence is 
usually attributed to the various risk factors pres-
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ent in our population such as smoking, diabetes, 
hypertension and high ApoB100/Apo-I ratio.11 
However, we can’t just ignore the huge burden of 
hepatitis B and C in our population. These are also 
high risk patients for developing CAD. Salam et 
al12 showed HCV was prevalent in upto 30.3% of 
patients referred for angiography.They concluded 
that patients with CAD had more severe coronary 
lesions relatively. In a similar study conducted on 
HBV patients, Ghotaslou et al9 showed HBV to  be 
prevalent in  3.28% of the patients having CAD  
versus 2.17% in patients without CAD. However this 
difference was statistically insignificant and hence 
they concluded that HBV infection is not associ-
ated with coronary atherosclerosis. To date, not a 
single local study has evaluated this association.
We, therefore decided to conduct this study with 
the aim of determining the prevalence of HBV and 
HCV in patients undergoing percutaneous coro-
nary intervention and to examine their relationship 
with CAD, if any.
Materials and Methods:

This descriptive cross-sectional study was car-
ried out at Mayo Hospital Lahore from 1st july 
2017 to 31st december 2017 . The sample size 
was calculated using openepi calculator with the 
statistical assumptions of 5% alpha error and 95 
% confidence interval  taking prevalence of HBV 
to be 3.28% and that of HCV to be 30.3% and 
comes out to be at least 325 patients for this study.
After taking ethical approval from Institutional Re-
view Board, all those patients scheduled to have 
elective coronary angiography between 1st july to 
31st decembe 2017 were enrolled in the study. 
All those patients having history of previous PCI 
, coronary artery stenting or ballooning ; previ-
ous CABG procedure; dye allergy or any other 
contraindication to contrast such as renal failure 
were excluded from the study. Informed consent 
was taken in each case. Demographic details and 
detailed clinical history regarding the risk factors 
of CAD such as smoking, hypertension, diabetes, 
dyslipidemia or family history of CVD was taken 
from each patient.Blood sample was drawn in each 
case for HBV and HCV testing by Enzyme Linked 
immunosorbent assay (ELISA). CAD was defined as  
≥50% coronary lumen stenosis of any coronary 
vessel on angiography.

All the data was recorded on a pre-designed 
proforma and analyzed by SPSS version 21.0.Mean 
and standard deviation was calculated for all quan-
titative variables like age. Frequency and percent-
age was calculated for all qualitative variables like 

risk factors of CAD, prevalence of HBV and HCV 
etc. Chi square test was applied taking p value of 
<0.05 as statistically significant.
Results

A total of 325 patients took part in the study 
comprising of 185 males and 140 females. .Mean 
age of the patients was 54.64 ± 7.98 years. CAD 
was present in 69% (225) of the patients (Figure 
1). The prevalence of HBV and HCV was found 
to be 3.4% and 33.8%  respectively (Figure 2). 
Eighty five (37.8%) patients were HCV positive in 
the CAD group whereas only 25 (25%) patients 
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were HCV positive in the CAD negative group. 
The difference was statistically significant (p value 
= 0.02). Unlike HCV, the difference in prevalence 
of HBV amongst the two groups was statistically 
insignificant (p value = 0.36).The two groups were 
comparable with respect to the mean age and 
male to female ratio (p value of 0.09 and 0.46 
respectively). Dyslipidemia was the commonest risk 
factor present in upto 61.8% (201) of the patients. 
All the risk factors were significantly more frequent 
in CAD positive group except smoking (p  value of 
0.11) (Table 1).
Discussion

Hepatitis B and C are primarily chronic in-
flammatory diseases of the liver associated with 
an increased risk of cirrhosis and hepatocellular 
carcinoma in the long run.However, numerous ex-
trahepatic manifestations have been reported over 
the recent years.These also include an elevated risk 
of developing coronary artery disease.

We found a prevalence of 3.4% and 33.8% 
for HBV and HCV respectively. Ghotaslou et al9 
showed HBV to be prevalent in  3.28% of the pa-
tients having CAD which was consistent with our 
findings.However, Mousavi et al13  reported preva-

lence of 0.08% for HBV. The findings of Salam et 
al12 were consistent with our study as they reported 
a prevalence of 30.3% for HCV. We showed that 
HCV was significantly more prevalent in those with 
CAD than those without CAD (p value = 0.02). 
This was again in line with the findings of Salam et 
al12 who concluded that patients who are HCV Ab 
positive had more severe coronary lesions.

Our study reported no such association in case 
of hepatitis B (p value = 0.36). This was in line with 
the analysis of  Wijarnpreecha et al14 who demon-
strated no significant risk of CAD among chronic 
HBV-infected patients.Mean age in our group of 
patients was 54.64 ± 7.98 years.Our study sub-
jects were comparable in terms of mean age and 
male to female ratio. We showed that diabetes 
mellitus, hypertension, dyslipidemia and positive 
family history were significantly more prevalent in 
patients with CAD (Table 1) however the frequency 
of smoking was comparable among two groups. A 
similar trend was noticed by Salam et al12 except 
that they reported positive family history to be com-
parable amongst two groups instead of smoking. 
Dyslipidemia was the commonest risk factor present 
in upto 61.8% (201) of the patients. 

There were certain limitations to our study. Not 
all the effect modifiers and Confounders e,g age, 
gender etc were controlled through stratification. 
Ideally a case control study should have been de-
signed to determine the association between CAD 
and HBV/ HCV. However we opted for a cross-
sectional study design to avoid complexity.
Conclusion:

Hepatitis C virus infection was more prevalent 
than hepatitis B virus infection in patients undergo-
ing coronary angiography. Furthermore, hepatitis C 
virus infection was more in patients with significant 
CAD as compared to those with no significant CAD. 
No such difference was observed with hepatitis B 
virus infection. 

Table 1: Demographic and clinical 
characteristics of the CAD positive and CAD 
negative groups.
Variable CAD +ve (N=225)  CAD –ve (N=100) P value
Age 54.64 ± 7.98 52.93 ± 9.12 0.09
Male/Female 125(55.6%) / 

100(44.4%)
60(60%) / 40(40%) 0.46

Risk Factors
DM 115 (51.1%) 35 (35%) 0.007
HTN 140 (62.2%) 40 (40%) 0.0002
Dyslipidemia 152 (67.6%) 49 (49%) 0.001
Smokers 100 (44.4%) 35 (35%) 0.11
Positive family 
history

60 (26.7%) 10(10%) 0.0007

Prevalence of HCV 85 (37.8%) 25 (25%) 0.02
Prevalence of HBV 9 (4.0%) 2 (2%) 0.36
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