
ORIGINAL ARTICLE

Study of Prevalence of Hepatitis B, Hepatitis C, and Other 
Opportunistic Coinfections in HIV-infected Patients in a 
Tertiary Care Hospital of North India
Deepinder Chhina1, Shikha Garg2, Rajoo Chinna3, Pulkit Dhiman4, Divyani Gupta5

Ab s t r Ac t
Background and objectives: There is only limited information on the prevalence of coinfection with hepatitis B virus (HBV) and hepatitis C 
virus (HCV) in human immunodeficiency virus (HIV)-infected individuals, resulting in greater morbidity and mortality. This study was done to 
evaluate the prevalence of HBV and HCV in HIV-infected individuals attending a tertiary care hospital in north India.
Materials and methods: A total of 104 HIV patients were included in this study of 6-month duration (January–June 2019). Samples were tested 
for hepatitis B surface antigen (HBsAg) and anti-HCV antibodies by rapid detection method and/or enzyme-linked immunosorbent assay (ELISA). 
HBsAg positive serum samples and anti-HCV positive samples were further tested for HBV-DNA and HCV-RNA, respectively. Other opportunistic 
infections were studied along with it.
Results: Among the 104 HIV-positive patients, 11 (10.6%) were anti-HCV positive and 7 of 11 (63.6%) were positive for HCV-RNA. Three (2.8%) 
suffered from chronic HBV coinfection (HBsAg positive) and 2 of 3 (66.7%) were positive for HBV-DNA. Triple infection with HBV, HCV, and HIV 
was seen in 0.9% of patients. The most common mode of transmission was sexual promiscuity (76%), followed by infected needle/unknown 
(13.5%), and a history of intravenous drug abuse (10.5%). The demographic distribution shows the maximum number of patients (38.5%) 
belonging to the Ludhiana district of Punjab.
Interpretation and conclusions: The findings show a prevalence of 10.6 and 2.8% for HCV and HBV, respectively, in HIV-positive patients. 
Coinfection with HCV-HIV is more frequent than HBV-HIV. Hence, all HIV patients need to be routinely tested for markers of HBV and HCV.
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In t r o d u c t I o n
Human immunodeficiency virus (HIV), hepatitis B virus (HBV), and 
hepatitis C virus (HCV) coinfection has emerged as a leading cause 
of morbidity due to liver disease throughout the world in the last 
two decades.1,2 Among the HIV-infected patients, HBV and HCV 
coinfections are more prevalent due to common transmission 
routes.3 HIV-induced impairment of the cell-mediated immunity 
causes a higher replication of hepatotropic viruses.

HIV infection modifies the natural history of chronic parenterally 
acquired hepatitis C with unusually rapid progression to cirrhosis, 
hepatocellular carcinoma, and liver failure.4,5 Overall survival of HIV-
positive patients is not affected by the presence of HCV; however, 
earlier reports suggest that coinfection of HIV with either HCV 
or HBV accelerates the clinical course of HIV-infected patients.6 
People living with HIV are less likely to naturally clear HCV infection. 
They also tend to have more aggressive liver disease progression. 
HIV infection increases the levels of HCV viremia by 2–8-fold, 
resulting in a significant decrease in spontaneous recovery of acute 
hepatitis. HIV coinfection also worsens the histological course of 
HCV infection by increasing and accelerating the risk of cirrhosis or 
leading to rare but lethal fibrosing cholestatic hepatitis.6

The importance of comorbidities, such as chronic liver disease 
due to HBV and HCV infections, is being recognized as significant 
problems. Most of the studies6,7,8 on HIV-HBV and HIV-HCV 
coinfected patients have been conducted in Western countries. 
Understanding HBV and HCV coinfections with HIV is particularly 
important in Asian countries due to the high background prevalence 

of HBV and HCV.9 In this study, we investigated the prevalence of 
HBV and HCV infections in patients with HIV infection and their 
route of transmission and demographic areas of higher prevalence.

MAt e r I A l s A n d Me t h o d s
This retrospective observational study was carried out in the 
Department of Microbiology, Dayanand Medical College and 
Hospital, Ludhiana, for a period of 6 months (January–June 2019). 
This study has been approved by the institutional ethics committee.

The study included 104 diagnosed HIV patients. The record 
of patients including name, age, gender, residential area, and a 
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Coinfection of HIV with HCV was seen in 11 (10.6%) of 104 
patients and 7 of 11 (63.6%) of these sera were positive for HCV-RNA 
on further testing. Three out of 104 patients (2.8%) were positive 
for HBV coinfection (HBsAg positive), two-thirds of the sera (66.7%) 
had positive HBV-DNA. Triple infection with HBV, HCV, and HIV was 
seen in 1 patient (0.9%).

The most common mode of transmission was sexual 
promiscuity (76%), followed by infected needles/unknown 
(13.5%) and a history of intravenous (I/V) drug abusers (10.5%). 
I/V drug abuse was prevalent in young adults in the age group 
of 18 to 30 years and sexual transmission was prevalent in 41 to 
60 years. The patients who came with a history of use of infected 
needles or are of unknown source status were usually elderly  
from remote areas. The difference between these parameters 
(Tables 2 and 3) was found to be statistically significant (p-value ≤ 
0.00).

Geographical/demographic distribution shows the maximum 
number of patients who were HIV-positive belonged to Ludhiana 
district (38.5%) followed by Hoshiarpur district of Punjab and a few 
cases from adjoining states like Jammu, Delhi, Uttar Pradesh, and 
Himachal Pradesh (Fig. 1).

Other opportunistic infections like tuberculosis were observed 
in 3 patients and 1 patient had coinfection with C. neoformans. C. 
parvum was observed in the stool sample of 1 patient who was 
HIV-positive (Table 4).

detailed history of sexual activities, blood transfusion, intravenous 
drug abuse, and treatment from a local practitioner if any and other 
opportunistic infections was obtained.

HIV-infected patient samples were also tested for HBsAg 
and anti-HCV antibodies (Diagnostic Enterprise, Himachal 
Pradesh, India) rapid detection method and/or by enzyme-linked 
immunosorbent assay (ELISA) (Cobas, Roche Diagnostics, Mumbai, 
India and Gmbh, Germany) as per the manufacturer’s instructions.

HBsAg-positive serum samples were further tested for HBV-
DNA. Anti-HCV positive samples were tested further for HCV-
RNA. Qualitative HBV-DNA and HCV-RNA were tested using the 
polymerase chain reaction (PCR) technique in all HBsAg and 
anti-HCV positive patients, respectively. HBV-DNA and HCV-RNA 
were detected using automated Real time PCR system, the COBAS 
AmpliPrep-COBAS TaqMan (CAP-CTM; Roche Diagnostics, USA). It 
is  nucleic acid amplification test for the quantitation of HBV-DNA 
and HCV-RNA  in infected individuals . HBV DNA testing provides 
security in results due to  high specificity and accuracy, using 
primers and probes targeting the highly conserved pre-core 
and core region. HCV-RNA are based on three major processes:  
(1) specimen preparation to isolate HCV RNA; (2) reverse 
transcription of the target RNA to generate complementary DNA 
(cDNA) and (3) simultaneous PCR amplification of target cDNA and 
detection of cleaved dual-labeled oligonucleotide detection probe 
specific to the target.

Other opportunistic infections like tuberculosis were studied 
either using Ziehl Neelsen (ZN) staining/Auramine staining and/
or Line Probe Assay in clinically suspected patients. Cryptococcus 
neoformans causing central nervous system (CNS) infection was 
studied using India Ink and/or cryptococcal antigen detection. 
Cryptosporidium parvum was studied using modified ZN staining 
and/or cryptosporidium antigen in clinically suspected patients. 
Other infections like the presence of Herpes IgG antibodies were 
studied on CHORUS and scrub typhus using ELISA.

Statistical Analysis
Statistical analysis was done using the Chi-square test and p-values 
were obtained.

re s u lts
Among the 104 HIV-positive patients studied, 22 (21.15%) patients 
were female and 82 (78.8%) patients were male. The male to female 
ratio was 3.7:1. The distribution of patients with respect to age and 
gender is mentioned in Table 1.

Table 1: Distribution of HIV-positive patients with age and gender 
(n = 104)

  Gender

Total
n (%)

Chi-square 
value p-value

Age group 
(in years)

Female
n (%)

Male
n (%)

10–20 1 (4.5) 3 (0.0) 4 (3.8)

3.895 0.691

21–30 4 (18.2) 13 (0.0) 17 (16.3)

31–40 5 (22.7) 15 (0.0) 20 (19.2)

41–50 5 (22.7) 22 (0.0) 27 (26.0)

51–60 5 (22.7) 17 (0.0) 22 (21.2)

61–70 0 (0.0) 9 (0.0) 9 (8.7)

71–120 2 (9.1) 3 (0.0) 5 (4.8)

Total 22 (100) 82 (0.0) 104 (100)

Table 2: Distribution and comparison of HIV patients in relation to the route of transmission and age

Route of transmission
Total
n (%) Chi-square value p-value

Age group
(in years)

I/V
n (%)

Sexual
n (%)

Unknown/infected needle
n (%)

10–20 3 (27.3) 1 (1.3) 0 (0.0) 4 (3.8)

50.826 0.000

21–30 3 (27.3) 14 (17.7) 0 (0.0) 17 (16.3)
31–40 2 (18.2) 17 (21.5) 1 (7.1) 20 (19.2)
41–50 2 (18.2) 22 (27.8) 3 (21.4) 27 (26.0)
51–60 1 (9.1) 19 (24.1) 2 (14.3) 22 (21.2)
61–70 0 (0.0) 5 (6.3) 4 (28.6) 9 (8.7)
71–120 0 (0.0) 1 (1.3) 4 (28.6) 5 (4.8)
Total 11 (100) 79 (100) 14 (100) 104 (100)
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is concentrated among high-risk groups and is heterogeneously 
distributed with wide geographic variations in the vulnerabilities 
that drive the epidemic. Even with this low prevalence, in terms 
of absolute numbers, India has the third highest burden of 
HIV in the world with an estimated 2.14 million people living 
with HIV, 87,000 estimated new infections, and 69,000 AIDS-
related deaths annually. The first few cases of HIV in the country 
were detected among female sex workers in Chennai, Tamil 
Nadu, in 1986, followed by reports from other parts of the  
country.10

Coinfections of HIV patients with HBV and HCV are major public 
health problems, contributing to the emerging burden of HIV-
associated hepatic mortality. Chronic viral hepatitis has emerged as 
an important cause of morbidity and mortality among HIV-positive 
patients resulting in an increase in inpatient healthcare utilization 
and an evolving discussion on the use of liver transplantation in 
these patients.11

The prevalence of HBV and HCV coinfections in HIV has been 
variably reported in different studies.12–15 The prevalence of 
HBV varies markedly among different HIV-infected population 
and geographical location is one of the major determinants of 
prevalence. The prevalence of HBV coinfection varies from 5 to 
7% in low endemic areas. In intermediate and high endemic 
areas, it varies from 6 to 20%. The prevalence of HCV coinfection 
varies from 9 to 16%. About 10% of people living with HIV in the 
United Kingdom also have hepatitis C. This is much more common 
in certain groups, such as people who inject themselves with  
drugs.

We found HBV coinfection in 2.8% of HIV-positive individuals. 
The HCV coinfection in the present study was 10.6%. The HCV 
coinfection was higher in our study compared to 1.6% in Lucknow16, 
7.2% in Nagpur17, and 2.3% in Chennai.18 The route of transmission 
of HIV in most of our patients was sexual contact. Geographical/
demographic distribution shows the maximum number of patients 
(38.5%) belonging to Ludhiana district followed by Hoshiarpur 
district of Punjab.

co n c lu s I o n
It is evident from the present study that the HIV-infected 
patients in this region have a high risk of acquiring HBV/HCV 
coinfections through the shared routes of transmission. Hence, 
HIV patients should routinely be tested for HBV and HCV markers. 
HBV coinfection does not appear to influence the rate of HIV 
progression but may be a surrogate for factors associated with 
HIV seroconversion. Patients receiving HIV treatment should 
receive fully active HBV treatment as well, avoiding lamivudine 
(3TC) or emtricitabine (FTC) monotherapy. Screening the 
high-risk population for these infections would aid in prompt 
diagnosis and treatment with improved outcomes in these  
patients.

dI s c u s s I o n
As per Joint United Nations Programme on HIV/AIDS (UNAIDS) 
estimates, in 2016, with an adult HIV prevalence of 0.8% and 
considerable variation between countries, 36.7 million (30.8–42.9 
million) people were estimated to be living with HIV globally. 
India has a low HIV prevalence of 0.22 %. The country’s endemic 

Table 3: Distribution and comparison of HIV patients in relation to the route of transmission and gender

Route of transmission

Total
n (%) Chi-square value p-valueGender

I/V
n (%)

Sexual
n (%)

Unknown/infected needle
n (%)

Female 0 (0.0) 18 (22.8) 4 (28.6) 22 (21.2)
3.539 0.170Male 11 (100) 61 (77.2) 10 (71.4) 82 (78.8)

Total 11 (100) 79 (100) 14 (100) 104 (100)

Table 4: Distribution of HIV-positive patients coinfected with other 
opportunistic infections

Other opportunistic 
infections

No. of 
patients Method of detection/diagnosis

Tuberculosis 3 ZN/Auramine/Line Probe Assay
Cryptococcus 1 Cryptococcal Antigen/India Ink
Cryptosporidium parvum 1 Cryptosporidium Antigen/ 

Modified ZN
HERPES IgG positive 1 CHORUS
Scrub typhus positive 1 ELISA
Anti-HAV Positive 1 ELISA

Fig. 1: Geographical distribution of HIV-positive cases in Punjab state 
(number represents cases)
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