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Abstract
Background: Hepatitis C virus (HCV) and hepatitis B virus (HBV) have several similarities like hepatotropism, modes of
transmission, ability to induce chronic infection, cirrhosis and hepatocellular carcinoma. Objective: The study was undertaken
to know the seroprevalence of HCV and hepatitis B surface antigen (HBsAg) along with their co-infection in outdoor and
indoor patients. Material and methods: This prospective study was done in the Dept. of Microbiology over a period of
12 months. The study comprised of 885 seroreactive patients of HCV and HBsAg. Their serum was screened for co-infection
by detecting anti-HCV antibodies and HBsAg by using rapid card tests. Results: Maximum seroreactivity was observed in
the age group of 21-40 years (66.21%) and most of them were intravenous drug users (IDUs). HCV seropositivity was more
as compared to HBV infection. Among the seropositive males, 84.14% were seroreactive for anti-HCV antibodies and 15.86%
were seroreactive for HBsAg. Amongst the female patients, 67.46% were seroreactive for anti-HCV antibodies and 32.54%
were seroreactive for HBsAg. The co-infection was found in male patients only (3.05%) and maximum in the age group of
21-40 years (81.81%). Conclusion: Patients with dual HBV and HCV infection have more severe liver disease and are at an
increased risk for progression to hepatocellular carcinoma.
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epatitis B and C viruses (HBV and HCV) are
endemic in India.1,2 In India, the prevalence
rate of HBV is 3.7%, with over 40 million
HBV carriers, which constitutes 11% of the estimated
global burden3 and approximately 1.8-2.5% of Indian
population is infected by HCV.2,4 HBV and HCV have
several important similarities, including worldwide
distribution, hepatotropism, similar modes of
transmission, and the ability to induce chronic infection
that may lead to liver cirrhosis and hepatocellular
carcinoma.5,6
In HBV endemic areas, a substantial proportion of
patients are dually infected with hepatitis C and B,7-9
and can be found in individuals at risk of parenteral
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hepatotropic viral transmission, such as intravenous
drug users (IDUs), thalassemic and hemophiliac
patients.10 The exact prevalence of co-infection is actually
unknown. It is estimated to be between 0.7% and 16%,
a percentage that ranges over a wide interval among
several studies in the literature, mainly depending on
the geographical region and the study population.11-13
Liver disease activity and progression are generally
more severe in the presence of double infection; the
host’s immune response plays an important role in
coordinating each single viral replication and the viral
interference, usually leading to a predominance of one
of the two viruses. HCV superinfection is more frequent,
while HBV superinfection is rare. In addition, acute
HBV/HCV co-infection is more prevalent in IDUs. Most
HBV/HCV co-infected patients have HCV RNA levels
similar to those in patients with HCV mono-infection,
but relatively lower levels of serum HBV DNA compared
to patients with chronic HBV mono-infection. Several
clinical scenarios have been described in the natural
course of this dual infection.14 The present prospective
study was done to analyze the seroprevalence of HBV
and HCV viral markers and their co-infection.
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Material and Methods
The present prospective study was conducted at Dept.
of Microbiology, Punjab Institute of Medical Sciences,
Jalandhar, from October 2017 to September 2018. The
study group comprised all HBV/HCV positive patients
and those patients who had co-infection. Patients who
were co-infected with human immunodeficiency virus
(HIV) were excluded. Approval of the Institutional
Ethics Committee was obtained before beginning with
the study.
About 5 mL of venous blood samples were collected
in clean vials and blood was allowed to clot for 45
minutes at room temperature and the serum separated
after centrifugation at low speed. These samples were
tested for detection of hepatitis B surface antigen
(HBsAg) and anti-HCV antibodies by Rapid visual
tests. HBsAg detection was done by Hepacard test,
which uses solid-phase immunochromatographic
technology for the qualitative detection of HBsAg in
serum or plasma. Anti-HCV antibodies detection was
done by HCV Tridot-Rapid visual test based on solidphase immunochromatography. The results of these
tests were interpreted as per the instructions from the

manufacturers. All seroreactive samples were confirmed
by enzyme-linked immunosorbent assay (ELISA) test.
Ethical norms were strictly adhered to. Statistical
analysis was done.
Results
Out of 885 seroreactive patients, 719 (81.25%) were male
and 166 (18.75%) were female with male-to-female ratio
of 4.3:1 (Table 1). Maximum seroreactive persons were
in the age group of 21-40 years (66.21%) and maximum
of them were IDUs. Age-wise distribution of HBsAg and
HCV seroreactive patients is shown in Table 2. In the
final analysis, 885 seroreactive patients were divided
into three groups: Group A had 22 (2.48%) patients with
HBV/HCV co-infection, Group B had 717 (81%) with
seroreactive hepatitis C and Group C had 168 (19%)
with seroreactive hepatitis B infection (Tables 2 and 3).
HCV seropositivity was more in both males and females
as compared to HBV infection. Among the seropositive
males, 84.14% were seroreactive to anti-HCV antibodies,
whereas 15.86% were seroreactive for HBsAg. Amongst
the female patients, 67.46% were seroreactive for
anti-HCV antibodies and 32.54% were seroreactive for

Table 1. Sex- and Age-wise Distribution of Seroreactive Patients
Gender

10-20 years

21-40 years

41-60 years

61-80 years

Total

Male

31

515

108

65

719

Female

09

71

56

30

166

Total

40

586

164

95

885

Table 2. Age-wise Distribution of HBsAg and HCV Seroreactive Patients
Infection

10-20 years

21-40 years

41-60 years

61-80 years

Male

Female

Male

Female

Male

Female

Male

Female

HCV

21

05

447

43

90

43

47

21

HBV

10

04

68

28

18

13

18

09

Total

31

09

515

71

108

56

65

30

Co-infection

02

Nil

18

Nil

01

Nil

01

Nil

Table 3. Seroreactive Patients in Different Groups
Groups

Seropositive Persons

Percentage (%)

Group A (Co-infection)

22

2.48

Group B (HCV)

717

81

Group C (HBV)

168

19

IJCP Sutra: " Do not take over-the-counter pills on a regular basis.
Drugs like ibuprofen are known to cause kidney damage if taken regularly."
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HBsAg. The co-infection was found in male individuals
only (n = 22, 3.05%). Among the age groups, variable
co-infection was found to be more frequent in the age
group of 21-40 years (81.81%).
Discussion
In the present study, a total of 885 hospitalized and
non-hospitalized patients seroreactive for HCV and
HBsAg were included with higher incidence in males
(81.25%) with male-to-female ratio as 4.3:1. Similarly
Grewal et al2 and Singh et al15 also reported higher
incidence in males, that is, 4:1 and 2.3:1, respectively.
This male predominance was also seen in a study
conducted by Saravanan et al in patients with chronic
liver disease where males comprised of 74% and
females were 26%.16 The sex difference in hepatitis B
and hepatitis C prevalence may be due to a difference
in viral exposure with men being more exposed as a
result of more active lifestyle or behavior.17
In our study, the seroprevalence of HCV and HBV
antibodies in males were 68.36% and 12.88% and in
females were 12.65% and 6.10%, respectively, whereas
other workers reported it to be 40.7% and 15.4% in
males and 1% and 1.9% in females, respectively.18
The maximum seroreactive persons were in the age
group of 21-40 years (66.21%). The seroprevalence
of HCV and HBsAg were higher in this age group,
with 68.34% and 57.14%, respectively. However, other
workers reported HCV seroreactivity to be 46.6% in the
age group 33-42 years and HBsAg seroreactivity to be
42.3% in the age groups of 22-32 years.19 The prevalence
of HCV and HBV infections is not uniform throughout
India.1,20 The disparity in the findings of various
studies may be due to difference in types of serological
techniques used for diagnosis or differences in study
population, risk factors and risk behaviors among them.

infection of HBV/HCV is a fairly frequent occurrence
particularly in highly endemic areas and among subjects
with a high risk of parenteral infections.24 Kruse et al
documented a significantly greater risk of developing
cirrhosis of liver among co-infected patients as compared
to mono-infected patients.25 It has been found that
liver disease activity and prognosis are generally more
serious in the presence of double infection; although an
inverse relationship in the replicative levels of the two
agents has been noted, suggesting viral interference.
Thus, the two viruses seem to inhibit each other at the
molecular level, while cytopathic effects appear to be
enhanced.26
Conclusion
The seroprevalence of HBV and HCV and their dual
infection is not uncommon in endemic areas and
among persons at risk of IDU and other risk groups.
The observed rates likely reflect the patients served by
our hospital only. There may be more cases of acute
HBV/HCV co-infection than are actually identified
because it requires a long follow-up period with careful
observation for diagnosis. How two viruses interact
with each other in the same liver awaits further in situ
and in vitro studies and large-scale studies are needed
to understand the epidemiology of HCV and HBV
infections.
References
1.

Dharmadhikari CA, Kulkarni RD, Kulkarni VA,
Udgaonkar US, Pawar SG. Incidence of hepatitis B surface
antigen in liver diseases and voluntary blood donors.
J Indian Med Assoc. 1990;88(3):73-5.

2.

Grewal US, Walia G, Bakshi R, Chopra S. Hepatitis B and C
viruses, their co-infection and correlations in chronic liver
disease patients: a tertiary care hospital study. Int J App
Basic Med Res. 2018;8(4):204-9.

The seroprevalence of HCV and HBV co-infection was
2.48% in our study and almost similar prevalence of coinfection was reported by Xess et al (3%),21 whereas other
workers reported it to be 16% and 6%, respectively.10,15

3.

Hepatitis B virus. In: Sastry AS, Bhat S, Janagond AB,
Deepashree R (Eds.). Hepatitis Viruses: Essentials of
Medical Microbiology. 2nd Edition, New Delhi: Jaypee
Brothers Medical Health Sciences Publishers; 2019.
pp. 549-65.

The estimated prevalence of HBV/HCV dual infection
worldwide is approximately 5-20% in HBsAg positive
patients and 2-10% in HCV positive patients.22 In India,
the prevalence of HCV/HBV co-infection was reported
to be 1.89% in a review study done by Desikan et al.23

4.

Chandra M, Khaja MN, Farees N, Poduri CD, Hussain MM,
Aejaz Habeeb M, et al. Prevalence, risk factors and
genotype distribution of HCV and HBV infection in the
tribal population: a community based study in South
India. Trop Gastroenterol. 2003;24(4):193-5.

5.

Konstantinou D, Deutsch M. The spectrum of HBV/
HCV coinfection: epidemiology, clinical characteristics,
viral interactions and management. Ann Gastroenterol.
2015;28(2):221-8.

6.

Shi J, Zhu L, Liu S, Xie WF. A meta-analysis of case-control

In the present study, co-infection was seen in male
patients only and maximum co-infection (81.81%) was
seen in the age group of 21-40 years with maximum
history of IDU in male patients (Table 2). The dual

238

IJCP Sutra: "Get the kidney function checked if you have one or more of the ‘high risk’ factors."

Clinical Study

Indian Journal of Clinical Practice, Vol. 30, No. 3, August 2019
studies on the combined effect of hepatitis B and C virus
infections in causing hepatocellular carcinoma in China.
Br J Cancer. 2005;92(3):607-12.
7.

Liu CJ, Liou JM, Chen DS, Chen PJ. Natural course and
treatment of dual hepatitis B virus and hepatitis C virus
infections. J Formos Med Assoc. 2005;104(11):783-91.

8.

Chen DS, Kuo GC, Sung JL, Lai MY, Sheu JC, Chen PJ,
et al. Hepatitis C virus infection in an area hyperendemic
for hepatitis B and chronic liver disease: the Taiwan
experience. J Infect Dis. 1990;162(4):817-22.

9.

Liu CJ, Chen PJ, Shau WY, Kao JH, Lai MY, Chen DS.
Clinical aspects and outcomes of volunteer blood donors
testing positive for hepatitis-C virus infection in Taiwan: a
prospective study. Liver Int. 2003;23(3):148-55.

10. Liu CJ, Chen PJ, Chen DS, Tseng TC, Kao JH. Perspectives
on dual hepatitis B and C infection in Taiwan. J Formos
Med Assoc. 2016;115(5):298-305.
11. Chakravarti A, Verma V, Jain M, Kar P. Characteristics of
dual infection of hepatitis B and C viruses among patients
with chronic liver disease: a study from tertiary care
hospital. Trop Gastroenterol. 2005;26(4):183-7.
12. Mekky MA, Nasr AM, Saleh MA, Wasif NK, Khalaf M,
Aboalam H, et al. Virologic and histologic characterisation
of dual hepatitis B and C co-infection in Egyptian patients.
Arab J Gastroenterol. 2013;14(4):143-7.
13. Gaeta GB, Stornaiuolo G, Precone DF, Lobello S,
Chiaramonte M, Stroffolini T, et al. Epidemiological and
clinical burden of chronic hepatitis B virus/hepatitis C
virus infection. A multicenter Italian study. J Hepatol.
2003;39(6):1036-41.
14. Papadopoulos N, Papavdi M, Pavlidou A, Konstantinou D,
Kranidioti H, Kontos G, et al. Hepatitis B and C coinfection
in a real-life setting: viral interactions and treatment issues.
Ann Gastroenterol. 2018;31(3):365-70.

2009;42(2):122-8.
17. Sood S. Serological evaluation of hepatitis B virus in
outpatient department patients of a private hospital
in North-West India. National J Community Med.
2013;4:485-8.
18. Roy A, Sh P, Devi KS, Haokip P, Laldinmawii G,
Damrolien S. Seroprevalence of hepatitis B and hepatitis C
in people who inject drugs and other high risk groups in a
tertiary care hospital in Northeast India. Int J Community
Med Public Health. 2017;4(9):3306-9.
19. Devi KS, Singh NB, Mara J, Singh TB, Singh YM.
Seroprevalence of hepatitis B virus and hepatitis C virus
among hepatic disorders and injecting drug users in
Manipur - a preliminary report. Indian J Med Microbiol.
2004;22(2):136-7.
20. Abraham P, John J. Hepatitis C - a review with particular
reference to the Indian Scenario. Indian J Med Microbiol.
1995;14:5-14.
21. Xess A, Kumar M, Minz S, Sharma HP, Shahi SK. Prevalence
of hepatitis B and hepatitis C virus coinfection in chronic
liver disease. Indian J Pathol Microbiol. 2001;44(3):253-5.
22. Caccamo G, Saffioti F, Raimondo G. Hepatitis B virus and
hepatitis C virus dual infection. World J Gastroenterol.
2014;20(40):14559-67.
23. Desikan P, Khan Z. Prevalence of hepatitis B and hepatitis C
virus co-infection in India: A systematic review and metaanalysis. Indian J Med Microbiol. 2017;35(3):332-9.
24. Chu CJ, Lee SD. Hepatitis B virus/hepatitis C virus
coinfection: epidemiology, clinical features, viral
interactions and treatment. J Gastroenterol Hepatol.
2008;23(4):512-20.

15. Singh V, Katyal R, Kochhar RK, Bhasin DK, Aggarwal RP.
Study of hepatitis B and C viral markers in patients of chronic
liver disease. Indian J Med Microbiol. 2004;22(4):269-70.

25. Kruse RL, Kramer JR, Tyson GL, Duan Z, Chen L, El-Serag
HB, et al. Clinical outcomes of hepatitis B virus coinfection
in a United States cohort of hepatitis C virus-infected
patients. Hepatology. 2014;60(6):1871-8.

16. Saravanan S, Velu V, Nandakumar S, Madhavan V,
Shanmugasundaram U, Murugavel KG, et al. Hepatitis B
virus and hepatitis C virus dual infection among patients
with chronic liver disease. J Microbiol Immunol Infect.

26. Alberti A, Pontisso P, Chemello L, Fattovich G, Benvegnù L,
Belussi F, et al. The interaction between hepatitis B virus
and hepatitis C virus in acute and chronic liver disease.
J Hepatol. 1995;22(1 Suppl):38-41.

■■■■

USPSTF Recommends Screening for Hepatitis B Virus Infection in Pregnant Women
In a statement published in JAMA, the United States Preventive Services Task Force (USPSTF) has reaffirmed
its previous conclusion that there is convincing evidence that screening for hepatitis B virus (HBV) infection in
pregnant women provides substantial benefit. The USPSTF recommends screening for HBV infection in pregnant
women at their first prenatal visit (Grade A recommendation). The principal screening test for detecting maternal
HBV infection is the serologic identification of hepatitis B virus surface antigen (HBsAg). Screening should be
performed in each pregnancy, regardless of previous HBV vaccination or previous negative HBsAg test results.

IJCP Sutra: "Diabetic patients should avoid walking bare feet."
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