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Abstract

Background: There is limited information on the trends of human immunodeficiency virus (HIV), hepatitis B virus (HBV),
and hepatitis C virus (HCV) co-infections in India — particularly from private health-care settings. We designed the present
research to estimate the prevalence of HIV, HBV, and HCV over a period of 7 years and study the factors associated with
them. Materials and Methods: The present study is a secondary data analysis of data from the laboratory records of
24,086 individuals who were tested over a period of 7 years (2009-2015). We estimated the proportion and 95% confidence
intervals (Cls) for HIV, hepatitis B surface antigen (HBsAg), and HCV antibodies. Results: The overall seroprevalence
of HIV was 0.35% (95% Cl: 0.27%, 0.44%), HBsAg was 1.65% (95% CI: 1.48%, 1.82%), and HCV was 1.73% (95% CI:
1.56%, 1.90%). The prevalence of HIV among those who were more than 70 years of age was 0.14% (95% CI: 0.04%,
0.32%). The prevalence of HBsAg was highest in those aged 30-39 years (2.27%, 95% Cl: 1.74%, 2.92%) (P = 0.008).
The prevalence of HIV/HBsAg co-infection was 0.019% (95% CI: 0.005%, 0.050%), HIV/HCV co-infection was 0.005% (95%
Cl: 0.000, 0.027%), and HBsAg/HCV co-infection was 0.059% (95% CI: 0.080%, 0.102%). We did not encounter even a
single case of all the three infections. Conclusions: HIV infection is relatively high in those who were aged 50 years of
more; thus, they need to be included in the National AIDS Control Programme. HIV/HBV/HCV co-infections should be
regularly monitored in surveillance programs, and antiretroviral therapy officers and counselors should be trained on the

management of HIV in those who are co-infected.
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INTRODUCTION

India, the second most populous nation in the world,
has a population of more than 1.2 billion. Reports
indicate that about 2.3 million people are infected
with human immunodeficiency virus (HIV), 50 million
are infected with hepatitis B virus (HBV), and about 6
million are infected with hepatitis C virus (HCV).!*-?
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pool of chronic HBV infections.!*! People at high risk for
HIV infection are also likely to be at increased risk for
other pathogens such as HBV and HCV, which share the
route of transmission with HIV. There is a high degree
of epidemiological similarity between these viruses in
terms of routes of transmission, associated risk factors,
and the presence of these viruses in various body
fluids.t>”

Few studies conducted in India have shown the prevalence
of co-infection of HBV with HIV to vary in different
geographical areas from as low as 9% to as much as 30%
and of HCV with HIV to vary from 2% to 8%.%'! Globally,
the studies conducted on the prevalence of hepatitis
viruses in patients infected with HIV have shown the rate
of HIV and HBV/HCV co-infection to be around 12%-15%.
(12141 Expert guidelines developed in the USA and Europe
recommend screening of all individuals infected with
HIV for co-infection with HCV and HBV to help in the
appropriate management of such patients. However, the
authors have highlighted the need for such uniform
guidelines in India.l*!

As there is an increased availability of antibiotics and
antifungals, majority of the secondary infections associated
with HIV have been taken care of. However, HBV and
HCV infections are becoming a cause of concern for
individuals infected with HIV. In addition, with the
advent of antiretoviral therapy (ART), liver disease has
emerged as a cause of morbidity and mortality in these
patients at later stages. Preliminary screening of the
associated hepatitis viruses in patients with HIV will help
in proper management of the co-infection. There is limited
information on the trends of these three infections in
India — particularly in private health-care settings. Thus, we
designed the present research to: (1) estimate the prevalence
of HIV, HBV, and HCV over a period of 7 years; (2) study
the association between these three infections; and (3)
examine the association between demographic factors and
these three infections at a private tertiary health-care center.

MATERIALS AND METHODS

The present study is a secondary data analysis of data
from the laboratory records of 24,086 individuals who
were tested over a period of 7 years (2009-2015).

Study site

The study was carried out at the Department of
Immunology of a tertiary care hospital in Mumbai,
Maharashtra, India. The tertiary hospital caters to
patients from all socioeconomic strata. The hospital
has facilities for general health checkups as well as
specialty (such as pediatrics, dermatology, and surgery)
and subspecialty clinics (such as hepatic and liver clinic
and neuropsychiatry clinic).

Data

We used data from the laboratory records. We included
the records of individuals who were 18 years or more at
the time of testing. We used the following parameters:
date of test, age, sex, inpatient/outpatient status, HIV
antibody test results, HBsAg results, and anti-hepatitis
C antibody test results. The HIV tests were done using
the Vitros® (Ortho Clinical Diagnostics) Anti-HIV 1 + 2
reagent pack and Vitros® Anti-HIV 1 + 2 calibrator on the
Vitros ECi/ECiQ® Immunodiagnostic System. This test uses
an immunometric bridge technique, and the results were
categorized according to the suggested cutoffs. The HBsAg
test was done using the Vitros® HBsAg Reagent Pack and
Vitros Immunodiagnostic Products HBsAg Calibrator on
the Vitros ECi/ECiQ Immunodiagnostic Systems. This test
also used the immunometric bridge technique, and the
results were classified as positive/negative/retest based
on the suggested cutoffs. The HCV antibody test was
done using the Vitros Anti-HCV Reagent Pack and Vitros
Immunodiagnostic Products Anti-HCV Calibrator on the
Vitros ECi/ECiQ Immunodiagnostic Systems. As with the
other two tests, this test used an immunometric technique,
and the results were categorized based on the suggested
cutoffs.

Statistical analysis

We calculated the means and standard deviations for
linear variables and proportions for categorical variables.
We estimated the overall proportion for positivity along
with their 95% confidence intervals (CIs) for HIV, HBsAg,
and anti-hepatitis C antibodies. We also estimated the
proportions according to the following characteristics:
age, sex, inpatient/outpatient status, and the year of test.
The proportions were compared using the Chi-square
test or Fisher’s exact test for low expected cell counts.
We also used a Chi-square test for trend changes in
proportions across the 7 years. We then used logistic
regression models to estimate the association between the
explanatory variables and outcomes. We estimated the
odds ratios (ORs) and their 95% CIs using multivariate
logistic regression. P <0.05 was considered statistically
significant.

The study was approved by the institutional ethics
committee.

RESULTS

Demographics

The mean age of all the participants was 52.9 (16.5)
years. Nearly 61% of the individuals included in the
analyses were male and 39% were female. The mean age
was statistically significantly higher in males compared
with females (54.4 [16.1] vs. 50.5 [16.9], P < 0.001).
There was a gradual increase in the number of tests from
2009 (2082) to 2015 (3892) [Figure 1]. Most of the patients
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were inpatients (94%); the mean age was statistically
significantly higher in the inpatients compared with
outdoor patients (53.3 [16.4] vs. 46.3 [17.6], P < 0.0001).

Serological results

The overall seroprevalence of HIV was 0.35% (95% CI:
0.27%, 0.44%), that of HBsAg was 1.65% (95% CI: 1.48%,
1.82%), and that of HCV was 1.73% (95% CI: 1.56%,
1.90%).

HIV prevalence was significantly higher among those aged
40-49 years (0.93%, 95% CI: 0.64%, 1.31%) compared
with other age groups. In our sample, we found that the
prevalence of HIV among those who were more than
70 years of age was 0.14% (95% CI: 0.04%, 0.32%); all
the cases were recorded in the years 2014 and 2015. The
prevalence was statistically significantly higher in males
compared with females (0.42% vs. 0.26%, P = 0.046).
However, there were no significant differences in the
prevalence of inpatient and outpatient individuals. The
prevalence of HIV was low in 2009 (0.21%, 95% CI:
0.004%, 0.42%); however, it increased to 0.66% (95% CI:
0.39%, 0.92%). We found that the Chi-square for trend
was statistically significant over these 7 years (P = 0.005).
Table 1 and Figure 1 summarizes the prevalence of HIV
according to all the characteristics.

The prevalence of HBsAg was highest in those aged
30-39 years (2.27%, 95% CI: 1.74%, 2.92%); the
difference across the age groups was statistically
significant (P = 0.008). Even though the prevalence of
HBsAg was low in 2011 compared with other years,
no trend was observed across these 7 years (Chi-square
for trend, P = 0.55). The prevalence was statistically
significantly higher in males compared with
females (2.12% vs. 0.94%, P < 0.001). The prevalence was
also statistically significantly higher in inpatients compared
with outpatients (1.71% vs. 0.89%). Table 2 and Figure 1
summarizes the prevalence of HBsAg according to all the
characteristics.
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Figure 1: Graph showing the total number of individuals tested for
human immunodeficiency virus, hepatitis B surface antigen, and
hepatitis C virus from 2009 to 2015, Mumbai, Maharashtra, India

Even though the prevalence of anti-HCV was higher among
those aged 40-49 years (2.20%, 95% CI: 1.75%, 2.73%),
the difference across age groups was not statistically
significant (P = 0.08). Even though the prevalence of HCV
was lower in 2011, we did not observe any trend over
these 7 years (Chi-square for trend, P = 0.40). There were
no statistically significant differences in the prevalence
of HCV among males (1.81%, 95% CI: 1.59%, 2.05%)
and females (1.62%, 95% CI: 1.36%, 1.90%) (P = 0.28).
However, the prevalence was statistically significantly
higher in outpatients compared with inpatients (3.84%
vs. 1.63%, P < 0.001). Table 3 and Figure 1 summarizes
the prevalence of anti HCV antibody according to all the
characteristics.

The prevalence of HIV and HBsAg co-infection in our
population was 0.019% (95% CI: 0.005%, 0.050%). The
prevalence of HIV and HCV co-infection was 0.005% (95%
CI: 0.000, 0.027%). The prevalence of HBsAg and HCV
co-infection was 0.059% (95% CI: 0.030%, 0.102%). We
did not encounter even a single case of all the three
infections.

Multivariate analyses

In the multivariate models, we found that the prevalence
of HIV was higher in those aged 40-49 years and 50—
59 years compared with those who were aged 18-29 years.
We also found that males were significantly more likely to
be HIV positive compared with females (OR: 1.7, 95% CI:
1.0, 2.8). Furthermore, HIV prevalence was significantly
higher in 2014 and 2015 compared with 2009. The
prevalence of HBsAg was significantly higher in those aged
30-39 years compared with those aged 18-29 years (OR:
1.8; 95% CI: 1.2, 2.8). In our sample, the prevalence of
HBsAg was significantly higher in males and inpatients
compared with females and outpatients. The prevalence of
anti-HCV antibodies was significantly higher in those aged
40 years and more compared with those aged 18-29 years.
However, we did not find any significant differences
between the sexes and the type of patients (inpatient/
outpatient). Table 4 summarizes the ORs and 95% CI for
all these characteristics.

DISCUSSION

Thus, we found that the HIV prevalence was <1% over
this 7-year period, although the prevalence has increased
in the last 2 years. The prevalence was highest among
males and among those aged 40-49 years. Even though
the prevalence of HbsAg and HCV was higher than HIV,
we did not find a high proportion of co-infections in our
population.

The national prevalence of HIV in India has been
estimated to be 0.26%;!"" there has been a reduction
in the prevalence of the past two decades. Shiradkar
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<0.001

1.14 (0.66, 1.83)
1.53 (1.06, 2.13)

1.66 (1.07, 2.47)
2.09 (1.53, 2.79)

2.19 (1.51, 3.07)

1.90 (1.35, 2.58)

1.80 (1.14, 2.69)
2.28 (1.67, 3.03)

0.31 (0.08, 0.79)

0.92 (0.56, 1.42)

1.85 (1.15, 2.82)
2.05 (1.45, 2.81)

1.62 (1.36, 1.90) 2.88 (1.79, 4.36)
2.08 (1.34, 3.08)

1.81 (1.59, 2.05)

Female
Male

0.018

0.32

0.36

0.54

0.35

0.04

0.79

0.28

0.28

Site

0.24
<0.001

2.86 (1.24, 5.57)
1.25 (0.91, 1.69)

3.59 (1.86, 6.19)

1.75 (1.33, 2.26)

5.45 (1.13, 15.12)
1.98 (1.54, 2.50)

6.25 (2.73, 11.94)

1.61 (0.19, 5.70)
0.65 (0.41, 0.99)

4.59 (1.26, 11.36)

8.33 (1.75, 22.47)
2.28 (1.65, 3.08)

3.84 (2.75, 5.19)
1.63 (1.47, 1.81)

Outpatient
Inpatient

1.93 (1.47, 2.47)

1.90 (1.43, 2.46)

0.09 0.21 0.001 0.10 0.02 0.03
*The P value in the row for each variable (age, sex, and site) is the comparison of % across the groups, and the P value in the last column is the comparison of % across all years. Cl

0.053

<0.001

Confidence interval

et al. found a high HIV prevalence in antenatal
women — considered to be low-risk population - in
the early 2000; however, they also reported that
the prevalence had reduced by 2011.'! The overall
adult (15-49 years) prevalence in Maharashtra has steadily
gone down from 2007 to 2015; it was estimated to be
0.60% (95% CI: 0.51%-0.71%) in 2007 and 0.37% (95%
CI: 0.31%-0.44%) in 2015. Although we did find a
reduction in the prevalence of HIV in our population
from 2010 to 2013, there was a significant increase in
2014 and 2015.1' Thus, apart from sentinel surveillance
and program data, there is a need to monitor the trends
reported by various individual researchers and private
centers to understand the changes in the epidemic in the
state.

As indicated earlier, the estimated prevalence of HIV
in Maharashtra has been reported in the 15-49-year-old
individuals. In our population, we found the HIV
prevalence to be high even in those aged 50 years and
more (including few cases of HIV in those aged 70 years
or more). It has been reported that the proportion of HIV
infections in those aged 50 years and more has increased
recently.’”! HIV in these individuals requires specialized
training and monitoring due to comorbidities, drug
interactions, and inadequate CD4 response to treatment.?"!
Thus, it is important to initiate regular surveillance and
provide estimates for those above the age of 50 years as
well. Furthermore, it is important to train the ART medical
officers and counselors to address issues in HIV-infected
individuals who are more than 50 years of age.

Knowledge of co-infections in HIV — particularly HBV and
HCV - is important to plan management with ART in
HIV-infected individuals. Indeed, higher levels of markers
of systematic inflammation have been found in HIV/HCV
co-infected individuals.?*?! In a multicentric AIDS cohort
study, it was observed that the liver-related mortality rate
was 1.7/1000 person-years in HIV-seropositive patients,
0.8/1000 person-years in HBsAg-positive patients, and it
was significantly higher in co-infected patients — 14.2/1000
person-years.!?®! Furthermore, co-infection with hepatitis
viruses may complicate management with ART by
increasing the risk of drug-related hepatotoxicity and
may also accelerate the progress of HIV infection.!**
Even though we found a low prevalence of co-infections
in our population, a recent meta-analysis found the
co-infection of HBV/HCV to be 1.89%, whereas other
authors have found a low prevalence of HBV and HCV.52!
Furthermore, studies have shown that the risk of sexual
transmission of HCV is low even in sexual partners;
this may potentially explain the low prevalence of this
infection in our population.?” % Nonetheless, there is
a need to integrate the testing of these co-infections
in all counseling and testing centers and include the
management of co-infections in all training programs.
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Table 4: The odds ratio and their 95% confidence
intervals to study the association between

select characteristics and positivity for human
immunodeficiency virus, hepatitis B surface
antigen, and hepatitis C virus
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