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Abstract

Background: Coinfections of HIV patients with hepatitis B virus (HBV) and hepatitis C virus (HCV) are major public health problems, re-
sulting in increased hepatic morbidity and mortality. Our study aimed to analyze rates of HBV and HCV infection among BD (Bangladeshi) and
FDMN (Forcibly Displace Myanmar Nationals) living with HIV (Human Immunodeficiency Virus) attending ART (Anti-Retroviral Therapy)
center in Coxs Bazar.

Methods: In this cross-sectional study, blood samples were tested for hepatitis B surface antigen (HBsAg) and anti-HCV antibodies from Jan-
uary 2018 to January 2021. Demographic and laboratory data were obtained from the patients attending at ART center.

Results: In this study, out of 304 patients, 69 (23%) patients were from BD and 235 (77%) from FDMN. Most (149,49%) of the patients were
females with FDMN, whereas only 9.5% were female patients from BD (p=.005 with 95% CI). HBV-HIV coinfection rate was 1.44% and 2.55%
among BD and FDMN. HCV-HIV coinfection rate was 1.6% and 44.7% respectively among BD and FDMN. The prevalence of HIV-HCV
was significantly high (p=.000, 95% CI) among FDMN but similar among BD in comparison to multiple other studies. Most (30.14%) of the
HCV-HIV co-infection among FDMN was high in the 31 to 40 years of age. Females have a higher likelihood of HCV-HIV infection than
males among FDMN (OR=1.142, 95%CI 0.66-1.9). Significant differences (p=.000. 95% CI) were observed by mode of transmission in chronic
hepatitis C infection in FDMN patients. Most of the cases of CHC transmission in PLHIV patients occurred by using unsafe injection (47%)
followed by sexual transmission (28.67%) among FDMN people in our study. In our study, FDMN people who acquire HCV-HIV infection by
unsafe injections and sexual relationships have 1.4 and 1.8 times more chance of likely having coinfection than those who acquire infection by
an unknown cause. HBV-HCV-HIV co-infection among FDMN people was less than 1%.

Conclusion: HIV patients are at higher risk of HBV and HCV infection. This study will help to find out the prevalence of coinfection in the
community. So, all HIV patients should be screened for HBV and HCV infection for proper selection of an Anti-retroviral regimen.

KCYWOI‘dS: HBV; HCV and HIV at Coxs bazar; HBV-HCV-HIV coinfection among BD and FDMN

Introduction (and up to 90% among the People Who Inject Drugs (PWID) and the
HBV-HIV co-infection rate is 5-20%. The global estimate of the bu-

With less than 0.1 percent of the population estimated to be  rden of HIV-HCV co-infection is 2.75 million of whom 1.3 million are
HIV-positive, Bangladesh is a low HIV prevalence country [1]. UN-  pwID and for HBV-HCV coinfection 2.6 million. The burden of these
AIDS estimates the number of adults and children with HIV in Ban-  ¢o_infections is highest in the African and Southeast Asia Regions [4].
gladesh was around 14,000 (12,000-16,000) [2]. 240,000 people were  The rate of coinfection is geographically heterogeneous and relies on
living with HIV in Myanmar in 2018. After Thailand, Myanmar has  yvarious factors, for example, distribution of risk groups, execution of

the second-highest prevalence in Southeast Asia at 0.8% [3]. It is es- BV vaccination programs, and ranges of endemicity in the general
timated that the HCV-HIV co-infection rate is 2-15% worldwide population [5-7].
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Human Immunodeficiency Virus (HIV), Hepatitis B Virus (HBV),
and Hepatitis C Virus (HCV) co-infection has emerged as a lead-
ing cause of morbidity due to liver disease throughout the world in
the last two decades [7,8]. Among HIV-infected patients, HBV and
HCV co-infections are more prevalent due to overlapping transmis-
sion routes [9]. Consequently, the presence of co-morbidities such as
chronic liver disease due to HBV and HCV infection is being identi-
fied as critical problems.

In co-infection, the presence of one virus influences the natural
course of the other virus. HIV accelerates the natural history of HBV
and HCV infection and facilitates the faster progression of liver dis-
ease to cirrhosis and hepatocellular carcinoma. Disease progression
to cirrhosis in HIV-positive patients is almost three times faster com-
pared to HIV-negative patients [10-12]. Most of the studies [12-14] in
HIV-HBV and HIV-HCV co-infected patients have been conducted
among western patient populations. Understanding HBV-HCV co-in-
fection with HIV is particularly necessary for Asian countries due to
the high background prevalence of HBV and HCV [15].

Since HIV and HBV share the same transmission routes (mainly sex-
ual), coinfection is frequent, mainly within key populations including
men who have sex with men (MSM) [16]. The influence of HBV on
the course of HIV infection and the success of Antiretroviral Therapy
(ART) is controversial. Some studies suggest a slower HIV response,
[17] while others report no impact on the progression to AIDS or re-
sponse to ART [8,18,19].

The principal risk factor for HCV is Injecting Drug Use (IDU),
while heterosexual intercourse is not a significant transmission route.
MSM and women infected with HIV or other Sexually Transmitted
Diseases (STDs) appear to have an increased chance of sexual HCV
transmission [20,21]. The role of HCV as a co-factor in HIV disease
progression remains controversial, but some studies have found lower
absolute CD4+ cell counts as well as diminished immunological and
virological responses following ART initiation [9,22,23].

As stated by the ECDC (European Center for Disease prevention
and Control) prevention, care and treatment of HBV, HCV and HIV
should be an integrated strategy to reduce disease-related mortality.
The basis of such a strategy is the realization of the local epidemiology
of these chronic infections [24]. Moreover, the presence of HBV and
HCV infection with HIV also needs a specific regimen. The HIV-HBV
co-infection should be treated with Tenofovir (TDF) and Lamivudine
(3TC) along with antiretroviral therapy. Similarly, all HIV patients
should be screened for hepatitis C and should be treated with combin-
ations of sofosbuvir and velpatasvir along with antiretroviral therapy.
The preferred first-line regimen for all adults/adolescents, pregnant
or breast-feeding women is a three-drug regimen including tenofo-
vir, lamivudine and dolutegravir [25]. The presented study analyzed
the rates of HBV and HCV infection among adult PLHIV attending

ART centers in Coxs Bazar, Bangladesh which is near the Myanmar
border.

Materials and Methods

In this cross-sectional (analytic) observational study, after obtaining
informed written consent, serological tests had been performed to
determine HIV using Rapid Antigen kits (Determine, first response,
and Uni-gold). All confirmed HIV individuals were tested for HBsAg
and Anti-HCV by using an immunochromatographic test or ELISA
(Enzyme-Linked Immunosorbent Assay). The liver function test was
assessed by measuring the SGPT level. All patients who agree and had
available serology reports were included in this study. Age, sex, mode
of transmission, HBV and HCV status, and SGPT were noted from
January 2018 to January 2021. Outcome variables include the relation-
ship of HBV and HCV with nationality, age, sex, mode of transmis-
sion, and SGPT level. The protocol of the study was approved by the
Ethics Committee of Cox’s Bazar medical college and hospital. Data
were analyzed using SPSS (Statistical Package for the Social Sciences)
25. Categorical variables were summarized with absolute values &
proportions at their 95% Confidence Interval (CI) and continuous
variables were summarized as median with IQR (Interquartile range).
Categorical variables of two groups were compared by Chi-square test
and Fisher exact test and continuous variable by independent sam-
ple t-test. P-value was considered significant when it was less than .05
with 95% CI. For univariable logistic regression analyses, Odds Ratios
(OR) and 95% Confidence Interval (CI) were calculated. Multivariable
logistic regression was used to determine independent risk factors as-
sociated with co-infections, and Adjusted Odds Ratios (AOR) were
calculated at a 95% Confidence Interval (CI).

Results

A total of 304 PLHIV patients were included in this study, of which
235 (77%) were FDMN and 69 (23%) were BD (Table 1). The median
age of the BD patients was 33 with an IQR of 26 to 41 and FDMN
patients were 30 with an IQR of 22 to 45. The maximum number of
patients were 21 to 30 years of age group, 19.7% from FDMN and
7.6% from BD (Figure 2). Most of the study patients were FDMN fe-
males (49%,149) whereas only (9.5%,29) were BD females. 28.3% were
FDMN male and 13.2% were BD male. Age, gender, and sex distri-
bution are shown in (Table 1). The number of HCV-HIV coinfection
was much higher (57.87%) among FDMN than in BD patients (7.24%)
(Table 2). HBV-HIV coinfection was found in 1.44% and 7.24% cases
among BD and FDMN respectively (Table 3). HIV-HBV-HCV coin-
fection was found among FDMN people in 0.85% of cases (Figure 1).
SGPT was elevated in 1.4% and 3% of cases of BD and FDMN patients
who had HCV-HIV. In the case of HCV-HIV, sexual exposure (5.8%)
was the highest mode of transmission among BD in comparison to
unsafe injections (27.2%) among FDMN.
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Figure 1: Rates of coinfection.
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Table 1: Demographic Profile of HIV patients (n=304).

BD FDMN P-value
Total number
69 (23%) 235 (77%)
(% of Total) 0.006
Age (median with IQR) 33 (26 to 41) 3 (22 to 45)
Age group
Less than 20 7 (2.3%) 58 (19.1%)
21 to 30 23 (7.6%) 60 (19.7%)
31 to 40 22 (7.2%) 53 (17.4%) 008
41 to 50 13 (4.3%) 41 (13.5%)
51 to 60 3 (1%) 20 (6.6%)
61 or more 1(0.3%) 3 (1%)
Gender
Male 40 (13.2%) 86(28.30%)
Female 29 (9.5%) 149(49.0%) 0.002
Table 2: Characteristics of HCV-HIV coinfection.
BD (69) FDMN (235) P-value
Total affected 5(7.24%) 136 (57.87%) 0
Sex
Male 5(7.24%) 48 (20.42%) 0.003
Female 0 88 (37.44%)
Age Group
Less than 20 1 (1.44%) 11 (8%)
21 to 30 1 (1.44%) 39 (28.67%)
31 to 40 1(1.44%) 41 (30.14%)
41 to 50 1 (1.44%) 30 (22%)
0.905
51 to 60 1(1.44%) 14 (10.29%)
60 or more 0 1(0.73%)
Mode of Transmission
BT 0 6 (4.4%)
IDU 0 1 (0.7%)
MTCT 1(1.44%) 3(2.2%) 0.07
Sex 4 (5.79%) 45 (33%)
Spouse 0 1(0.7%)
Syringe 0 77 (56.6%)
Unknown 0 3(2.2%)
SGPT
Elevated [ 10.44%) | 15(6.38%) 0.001
Table 3: Characteristics of HBV-HIV infection.
BD (69) FDMN (235) P-value
Total affected 1(1.44%) 6 (2.55%)
Gender
Male 1(1.44%) 1(0.42%)
Female 0 5 (2.13%) 0.04
Age Group
Less than 20 0 2 (0.9%)
21t0 30 0 2 (0.9%)
31t 40 0 1(0.4%) 007
41 to 50 1(1.44%) 1 (0.4%)
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51 to 60
60 or more 0 0
Mode of Transmission
BT 0 1(0.4%)
IDU 0
MTCT 0 1 (0.4%)
Sex 1(1.4%) 1(0.4%)
Spouse 0 0 0094
Syringe 0 3(1.3%)
Unknown 0 0
SGPT (Elevated) 0 2 (0.9%)
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Figure 2: Distribution of HIV-HCV infection according to age group.

Discussion

Most of the patients were FDMN (77%) whereas 23% were BD in
this study. The median age of BD was higher (33) than FDMN, but
the Interquartile ranges were wide among FDMN people (22 to 45),
p=-006 with 95% CI. Most (49%) of the patients were females from
FDMN, whereas only 9.5% were female patients from BD. (p=.005
with 95% CI) HBsAg status was found positive only in 1.44% cases of
BD and 2.55 % cases of FDMN, both of which are low than the study
done by Supanat et al. [26] among HIV patients in Bangkok, Thailand
which was 6% [26]. Globally, the estimated prevalence rate of chronic
hepatitis B with PLHIV is 7.4%, higher than our study [27]. Lonita
et al. [28] found the prevalence of HBV-HCV co-infection among
PLHIV in Nepal was 4.4% and 19% respectively [28]. However, the
epidemiological data on HIV-HBV, HIV-HCV, and HIV-HBV-HCV
co-infections among HIV patients are scattered and variable even
within the different centers of the nation and abroad. The prevalence
of HIV-HBV, HIV-HCV, and HIV-HBV-HCV co-infections was
3.62%, 2.93%, and 0.34%, respectively, in a study by Bhattarai et al.
[29]. In North India, the prevalence of HBV and HCV co-infection
among PLWH was 5.32% and 2.43%, respectively [30]. Similarly, in
Hunan Province, China, the prevalence of HIV-HBV, HIV-HCYV, and
HIV-HBV-HCYV co-infections among HIV patients was 9.27%, 9.98%,
and 2.72%, respectively [31].

In Ghana, the prevalence of HIV-HBV, HIV-HCV, and HIV-HBV-
HCV co-infections among HIV patients was 12.5%, 5.5%, and 18.0%
respectively in a study by Boateng et al. [32] and was 6.1%, 0.5%,
and 0.0% respectively in a study by Pappoe et al. [33] In the present
study, HCV-HIV coinfection was 1.6% and 44.7% respectively among
BD and FDMN. The prevalence of HIV-HCV was significantly high
(p=.000, 95% CI) among FDMN but similar among BD in compari-
son to multiple other studies. One possible reason for high HCV-HIV
coinfection among FDMN could be that the use of unsafe injectables

%

in a rural area could be playing a significant role in the transmission
of HCV compared to another route, which is also evident from our
study. HBV-HCV-HIV infection among FDMN people was less than
1%, which was lower than the findings in the study conducted in Abu-
ja city, the capital of Nigeria at 1.5% [34].

Most (30.14%) of the HCV-HIV co-infection among FDMN was
high in the 31 to 40 years of age, but other study shows its highest in
51 to 60 years of age [35]. It may be due to multiple sexual partners
and using sharing injections for treatment. But the exact reason needs
to be elucidated from other prospective cohort studies. Females have
a higher likelihood of HCV-HIV infection than males among FDMN
(OR=1.142, 95%CI 0.66-1.9). But Lonita et al. [28] found the opposite
where the males with HIV were 5.7 times more likely to have HIV-
HCV co-infection [36].

Significant differences (p=.000. 95% CI) were observed by mode of
transmission in chronic hepatitis C infection in FDMN patients. Most
of the cases of CHC transmission in PLHIV patients occurred by using
unsafe injection (47%) followed by sexual transmission (28.67%)
among FDMN people in our study. But other study shows both CHB
and CHC infection mostly occurred through IVDU among PLHIV
[37]. In our study, FDMN people who acquire HCV-HIV infection by
unsafe injections and sexual relationships have 1.4 and 1.8 times more
chance of likely having coinfection than those who acquire infection
by an unknown cause.

In most of the cases, HIV/HBV+ was higher than HIV/HCV+
[34,38]. But in our study HCV-HIV is higher than HIV-HBV among
BD and FDMN. It means that, although the three viruses have similar
routes of transmission; they are not transmitted at the same rate. HIV
infection with a history of intravenous use or multiple transfusions has
been consistently found to be the most important risk factor for HCV
coinfection, while sexual transmission of HCV is relatively inefficient
[39]. Prevalence of HIV/HBV is commoner among men who have sex
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with men, heterosexual persons with multiple sex partners, or in con-
tact with sex workers among others.

Conclusion

HCV-HIV coinfection among the FDMN people was significant-
ly higher in the present study. The physicians involved in the care of
HIV/AIDS should be alert to screen for these infections frequently
as well as select the appropriate treatment regimens. To find out the
co-infection rate at the national level further study will be needed in
other centers of the country.

Limitation of the Study

There were a few limitations in our study. This study was conducted
at one site, many of them are FDMN who are uneducated and have
limited knowledge about HIV. Thus, our study sample might not rep-
resent the overall population of Bangladesh. Nucleic acid testing for
HBV DNA and HCV RNA would have been ideal to confirm posi-
tive serological HBsAg and anti-HCV test results respectively. But this
technique is expensive and not readily available in our center. We did
not perform HCV RNA in anti-HCV-positive clients; therefore, the
observed anti-HCV seroprevalence may be higher than the actual in-
fection rate.
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