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Abstract

Background—Hepatitis C virus (HCV) is an increasing health issue among key populations
such as men who have sex with men (MSM). We sought to assess the burden of and risk factors
for HCV among MSM in Vietnam.

Methods—We analysed behavioural and demographic data and stored specimens from MSM
surveyed in four provinces through Vietnam’s 2009-2010 Integrated Biologic and Behavioural
Survey, which used probability-based, respondent-driven sampling. Commercial hepatitis B
surface antigen (HBsAg) and HCV/antibody (HCV Ag/Ab) testing were performed on archived
sera with follow-up PCR for HCV RNA and genotype determination.

Results—Among the 1588 MSM surveyed, the median (range) frequency, by province, of HCV
Ag/Ab detection was 28.4% (13.7%-38.8%); 84.5% (83.1%—-100%) among HIV-infected and
21.9% (8.9%-28.2%) among HIV-uninfected. HCV prevalence was higher in northern Hanoi and
Hai Phong provinces than in southern Ho Chi Minh City and Chan Tho provinces. Among a
convenience sample of 67 HCV Ag/Ab+ MSM, 67.2% were HCV RNA +; of 41 genotyped,
73.2% were genotype 1. HBsAg prevalence varied from 8.5% to 27.4%. In the multivariable
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logistic regression analysis, being HIV-infected (adjusted OR (aOR) 19.0; 7.0-51.9), ever having
used injected drugs (aOR 4.4; 1.6-12.4) and age >25 years were significant risk factors for testing
HCV Ag/Ab+.

Conclusions—HCYV infection in Vietnam appears to be high among MSM, particularly
among HIV-infected MSM, with a north—-south gradient. Given overlapping risk behaviours and
associations between HCV and HIV, integrating HIV and HCV programme services to prevent
both HIV and HCV transmission among MSM is indicated.

BACKGROUND

Hepatitis C virus (HCV) infection is a global public health concern; the majority (~75%)

of those infected progress to chronic infection.! An estimated 130-150 million people
worldwide live with chronic HCV infection, resulting in 350 000 deaths annually from
HCV-related liver disease (eg, cirrhosis) or cancer.2 Similar to HIV, HCV is spread via
blood, parenteral or percutaneous exposure. Key populations at risk for HCV include
primarily people who inject or injected drugs (PWID) and, to a lesser extent, those

exposed to contaminated blood products (eg, blood transfusion recipients, exposed to unsafe
injections).3 4 While in many settings HCV transmission is driven largely by past or current
injection drug use, some studies indicate rising HCV incidence and prevalence among men
who have sex with men (MSM) that may be related to sexual practices.3 > 6

In Vietnam, the morbidity and mortality of liver-related disease is significant; liver cancer is
now the fourth leading cause of mortality, resulting in >500 000 years of premature years
of life lost annually.” Much of this burden is attributed to the estimated 8%—-12% population
prevalence of hepatitis B virus (HBV) and up to 26.7% of liver cancer attributed to HCV
infection.” 8 Higher rates of HCV and HBV infection are reported among PWID and people
living with HIV (PLHIV).” 9 In one study, an estimated 39.6% (95% CI 34.8% to 44.3%) of
those PLHIV receiving HIV treatment tested anti-HCV+.10

Among a representative sample of male PWID sampled in the Vietnam 2009-2010
Integrated Biologic and Behavioural Survey (IBBS), median prevalence of combination
HCV antigen/antibody (HCV Ag/Ab) was 53.8%; both HCV Ag/Ab detection and current
HBYV infection strongly associated with HIV coinfection.? latter findings are particularly
important to HIV care and treatment programmes given comorbidity associated with chronic
HBV coinfections even in the era of highly effective HIV-suppressive antiretroviral therapy
(ART). 1112 Tenofovir-containing ART may ameliorate some HBV-related morbidity and
mortality if accessed early in the course of liver disease, but highly effective, direct-acting
antiviral agents to treat HCV are not available in Vietnam and access to costly HCV
genotyping to direct therapy remains limited.

Globally, MSM are reported to be at increased risk for HCV and HBV infections, but
corresponding data from Vietnam are limited.13 High rates of behaviours that increase risk
for HIV, HCV and HBYV infection have been reported Viethamese MSM, including injection
and non-injection drug use, multiple concurrent partners and unprotected anal intercourse.14
15 To date, no data on the prevalence and profile of HCV or HBV among MSM in Vietnam
have been published.
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The primary purpose of this analysis address the data gap by determining rates of past or
current HCV and HBV infections among MSM in Vietnam and profiling key associated risk
factors for these infections. We also sought to obtain preliminary information on rates and
genotypes of current HCV infection among MSM exposed to HCV.

METHODS

Survey

Data from the 2009 to 2010 IBBS were used for this analysis. A detailed description of the
methodology has been described previously.? Briefly, a representative sample of MSM was
surveyed during September 2009—February 2010 for HIV infection along with associated
risk behaviours (eg, condom use, needle-sharing) and exposure to HIV/AIDS prevention
and care services. Specifically, MSM aged =16 years were sampled across four provinces
(Hanoi, Da Nang, Ho Chi Minh City (HCMC), Can Tho) by using respondent-driven
sampling (RDS) as described in previous reports.16 17 RDS is a modified chain-referral
sampling methodology that is designed to sample hard-to-reach or marginalised populations
and to approximate probability sampling. RDS employs the use of a limited number of
well-networked and representative recruits (‘seeds’) to refer their known peers who in turn
refer additional ‘waves’ of known peers until the defined sample size is reached.

MSM were defined as individuals who self-reported having had oral or anal sex with another
man during the last 12 months.

Trained staff used structured questionnaires to query individual participants about sexual
practices, drug use and exposure to key HIV services. Blood samples were collected

for HIV testing and remnant samples were stored at —70°C at the National Institute of
Hygiene and Epidemiology (NIHE) for future testing. Participants were provided coupons
and encouraged to return to obtain the HIV test results. All participants were compensated
for their time and travel expenses with a small monetary award provided for successfully
recruiting peers.

Laboratory

Laboratory and diagnostic methods have been described in detail previously.8 In summary,
stored specimens from MSM surveyed underwent HCV Ag/Ab (Murex HCV Ag/Ab
Combination, DiaSorin, Italy) and hepatitis B surface antigen (HBsAg) (Murex HBsAg V.3,
DiaSorin) testing.18 A non-random selection of the HCV Ag/Ab+ specimens from MSM
and, for comparison, from PWID specimens from the same survey® underwent in-house real-
time quantitative PCR for HCV RNA followed by 5" untranslated region (UTR) sequencing
of HCV RNA+ specimens. HCV genotyping was performed by amplification of the 5

UTR fragment (nt 70-300) followed by Sanger sequencing and phylogenetic analysis in the
presence of relevant reference strains collected from GenBank.

HIV status was determined using Genscreen HIV Ultra HIV Ag/Ab (Bio-Rad) to screen for

antibodies to HIV; HIV-seropositive specimens were confirmed by using Determine HIV %

(Alere) and Murex HIVV Ag/Ab Combination (DiaSorin). Serologic testing was performed at
the National Reference Laboratory on HIV at NIHE in Hanoi. HCV and HBV genotyping
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and quality assurance testing were performed by the U.S. Centers for Disease Control and
Prevention in Atlanta, Georgia.

Classification of HCV and HBYV infection status

Specimens testing HCV Ag/Ab+ were reported as cases of past or current HCV infection.
Among HCV Ag/Ab+ specimens tested for HCV RNA, those with detectable RNA were
classified as current HCV infection. Specimens testing HBsAg+ represented current HBV
infection (without discrimination between chronic and acute). Absence of HBsAg with
detectable anti-HBc (HBsAg-/anti-HBc+) indicated previous HBV exposure without current
infection.

Statistical analysis

For each province, RDS-adjusted point estimates and frequencies with 95% ClIs were
derived using the RDS Analyst software;19 the median and range of those provincial

point estimates are reported. Provincial MSM network sizes and estimated population sizes
were used for weighting the estimates during RDS analysis using the successive sampling
estimator.29 The mid-range estimate of published population sizes was used to generate
the estimated population size for each province.2! For bivariable and multivariable risk
factor analysis, data were pooled across provinces and weighted ORs and 95% CI were
calculated (STATA V.12.0) (StataCorp, Stata Statistical Software, Release V.12, 2011) by
logistic regression to identify factors associated with HCV status. Analysis weights were
generated in RDS Analyst for each individual and then exported to STATA for analyses.

All independent variables indicating an association with HCV status (p<0.20) in the
bivariate analysis were entered into a multivariable logistic regression model using backward
stepwise selection and the Wald test after estimation to identify the most parsimonious
model (eg, covariate with p<0.05).

RESULTS

Population characteristics and risk behaviours

A total of 1588 MSM were included in the 2009-2010 IBBS. The median point estimate
for age (range) across provinces was 26.8 (24.5-30.7) years (table 1). With the exception of
HCMC, the majority of enrolees in each province had at least a high-school-level education.
A median of 67.5% of enrolees self-reported their sexual orientation to that of secretly MSM
and outwardly expressing themselves with a masculine, rather than feminine, appearance;
3.7% reported themselves to be ‘openly’ gay; and 28.1% self-identified as a ‘straight” man.
A median of 82.1% (55.9%-88.6%) reported having had sex with a man in the past one
month, and 57.2% (51.7%-72.4%) indicated that they used a condom during their last
sexual encounter with a casual male partner. The median estimates for having ever used
illegal drugs were 19.1% (9.8%-28.3%) and 5.7% (2.4%—6.4%) reported ever injecting
drugs overall. The median for reporting having had sexual relations with a female sex
worker in the past 12 months was 26.9%. A range of 9.3%-49.0% of MSM reported having
had sex with a man for money in the past month. With the exception of HCMC, the
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majority of respondents who had been previously tested for HIV reported getting tested at a
‘stand-alone’ voluntary counselling and testing centre.

HCV, HBV and HIV seroprevalence

Among those enrolled in the survey, 1520 (95.7%) were tested for HCV Ag/Ab; 396 tested
HCV Ag/Ab+. The median HCV Ag/Ab+ prevalence across the four provinces sampled
was 28.4%; prevalence was highest in Hai Phong (38.8%) and lowest in Can Tho (13.7%)
(table 2). A median (range) of 12.4% (8.5%—27.4%) tested HBsAg+. Among those testing
HBsAg-, a median of 55.1% (49.1%-61.2%) tested anti-HBc+. A median of 14.9% (6.4%—
20.2%) of MSM tested positive for HIV infection. Among HIV-infected MSM, a median of
84.5% (83.1%-100%) tested HCV Ag/Ab+; 17.2% (15.2%-48.5%) of HIV-infected MSM
also tested HBsAg+. In a subpopulation analysis of HIV-negative, non-injection drug users,
the overall HCVAg/Ab+ prevalence was 20.8% (95% CIl 16.5% to 25.0%).

HCV RNA and genotype analysis

Among the 396 MSM who tested HCV Ag/Ab+, a convenience sample of 67 (16.9%) was
further analysed for HCV infection status and genotype. The majority (67.2%) were HCV
RNA+. The vast majority of the 41 specimens sequenced were genotype (gt) 1 (73.2%) or
gt6 (24.4%) (table 3).

The profile of combined MSM and PWID genotypes appeared to vary by geography, with
gtl more common in the southern than the northern provinces (78.8% vs 69.2%); gt3 (6.9%
vs 0.0%) and gt6 (23.1% vs 18.8%) were more common in the northern provinces than in
the southern provinces. Statistical comparison analyses were not performed because of the
non-random sampling for genotyping (see online supplementary table A).

Factors associated with HCV Ag/Ab prevalence

The median provincial HCV Ag/Ab prevalence among HIV-infected MSM (84.5%) was
nearly four times that of the HIV-uninfected MSM (21.9%). In the bivariate analysis, being
HCV Ag/Ab+ was positively associated with older age (ie, >20 years old), ever being
married to a woman (OR 2.1; 95% CI 1.2 to 3.7), ever used (OR 2.0; 95% CI 1.2 to 3.2) or
injected (OR 5.0; 95% CI 1.9 to 12.7) illicit drugs, testing HBsAg+ (OR 1.8; 95% CI 1.0 to
3.0) and being infected with HIV (OR 19.9; 95% CI 7.3 to 54.0).

Multivariable analysis of all MSM surveyed (table 4) identified that HIV-infected status was
the most significant factor associated with an HCV Ag/Ab+ status; HIV-infected MSM had
19.0 (95% CI 7.0 to 51.9) times greater odds of testing HCV Ag/Ab+ than HIV-uninfected
MSM. Also significant was the association between testing HCV Ag/Ab+ and having ever
injected drugs (adjusted OR (aOR) 4.4; 95% CI 1.6 to 12.4). Being between 25 and 30 years
of age (aOR 6.1; 95% CI 2.5 to 15.1) and >30 years (aOR 2.1; 95% CI 1.0 to 4.7) also had
higher odds for testing HCV Ag/Ab+ relative to those <20 years of age. Additionally, MSM
in Can Tho appeared to have lower relative odds for testing HCV Ag/Ab+ compared with
Hanoi and Hai Phong.

Sex Transm Infect. Author manuscript; available in PMC 2024 March 10.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Nadol et al.

Page 6

In an univariable analysis of a subpopulation of individuals without self-reported injection
drug use history (see online supplementary table B), increasing age, testing HBsAg+ (OR
2.1;95% CI 1.2 to 3.6), ever married to a women (OR 2.0; 95% CI 1.1 to 3.7) and being
infected with HIV (OR 17.2; 95% CI 6.2 to 47.3) were significantly associated with an HCV
Ag/Ab+ status.

DISCUSSION

This analysis provides previously unavailable data on HCV burden among MSM in Vietnam
and the associated risk factors. The prevalence of HCV Ag/Ab+ among MSM is higher
than available estimates among the general population. This appears to be largely associated
with being infected with HIV, ever having injected illicit injection drugs and older age.
Results from a sample of enrolees testing HCV Ag/Ab+ indicate that the majority of these
individuals were currently infected with HCV, increasing the potential for transmission to
others and for chronic infection with the associated risk of liver damage, cirrhosis, liver
failure and liver cancer. This analysis also highlights that the risk of HCV is not limited to
these risk factors given that an estimated one out of five HIV-uninfected, non-injection drug
users were HCV Ag/Ab+, which may indicate sexual transmission of HCV in Vietnam that
may be supported by the findings that a high proportion of enrolled MSM reported recently
having sex with a man for money or with a female sex worker, respectively. High rates of
previous or current illicit drug use among these MSM are consistent with recent studies
among MSM in select locations in Vietnam.14 15

Our findings also indicate that the MSM population surveyed is ‘hidden’ as the vast majority
reported to be secretly practising MSM behaviour or identified themselves as a ‘straight’
man. The finding that in the subanalysis of HIV-infected MSM reporting ‘no anal sex in the
past 12 months’ was highly associated with a HCV Ag/Ab+ result may indicate a reluctance
to accurately report risk behaviours among this specific population. Almost half of those
surveyed reported to have had sex with a woman in the past year, even as >80% had sex with
a man in the past month. This is likely due to societal pressures to conform to masculine
norms and the limited understanding and acceptance of MSM practices in Vietnamese
society. This stigmatising context may force MSM to engage in high-risk behaviours (eg,
inconsistent condom use, commercial sex) and limit uptake of harm-reduction services,
putting them and their sexual partners at increased risk for HCV, HBV and HIV.22

There are limited data on HCV prevalence among MSM in the region. In China, estimates
from select locations reported an HCV Ag/Ab+ prevalence among MSM to be 1.9%723 and
between 4.0% and 30.4% among HIV-infected MSM.24 A survey among MSM in Indonesia
reported an HCV prevalence of 28.0%.2° Consistent with other global findings, HCV
Ag/Ab+ prevalence was higher among HIV-infected MSM compared with HIV-uninfected
MSM in this survey.5 26 Understanding the overlap between HIV and HCV is important
because, compared with those HIV-uninfected, PLHIV coinfected with HCV are more likely
to develop chronic HCV infection and related liver disease; in addition, there are often
higher HCV viral loads in the semen of HIV-infected individuals, increasing the risk of HCV
transmission.2? 28
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This analysis also provides insight into the risk of HCV among HIV-uninfected MSM in
Vietnam, which is also substantially higher than that reported among the general Vietnamese
population.” HCV Ag/Ab detection was strongly associated with reporting illicit and
injection drug use. HCV infection among HIV-uninfected MSM was also associated with
increasing age, which may be a result of additive risk behaviours over time.

Although the findings of the genotype testing should be interpreted with caution due to the
convenience sampling and small sample size, it provides unique detail on the genotypic
profile of HCV among MSM in Vietnam. These data suggest that HCV gt1 and gt6
predominate in key populations, but other genotypes circulate and geographic or risk
population differences in genotype distribution may exist. The relatively lower levels of
HCV and absence of gt3 among MSM in Can Tho province in southern Vietnam may
indicate moderate introduction of that strain to PWID via the northern drug smuggling
routes but not yet into the MSM networks in the more southern regions of the country.
Improved understanding of HCV gt distribution among different risk groups is critical to
developing national treatment strategies to cure and to reduce HCV transmission.

The high HBV prevalence noted among many MSM surveyed, exceeding estimates of the
general population prevalence, also highlights the need for HBV testing, prevention and
intervention for MSM to reduce liver-related morbidity and mortality.

LIMITATIONS

There are at least several limitations that might impact the validity and generalisability of
these findings. First, the cross-sectional design of this survey limits the ability to identify
causal relationships between factors reported and HCV infection. Second, in addition to
potential biases associated with self-reported behaviours, this survey did not collect in-depth
data on sexual behaviours such as type of anal sex (eg, fisting, use of sex toys, HIV status of
sexual partner(s)) that might increase risk of HCV and HBV infection and transmission. A
third limitation is that the sampling frame for this survey was not designed to be nationally
representative, potentially limiting the generalisability of the findings nationally; particularly
the results of the genotypic analysis given that the testing was taken from a convenience
sample of specimens. These findings may also be affected by the fact that, due to limited
specimen availability, no HIV-infected specimens from Hanoi were tested for HCV, which
may have resulted in an underestimation of the HCV prevalence there given the apparent
positive association between HCV and HIV.

CONCLUSIONS

Over the past decade, increased attention and resources have been allocated to addressing
the HIV epidemic in Vietnam with considerably less emphasis on the HCV and HBV
response. This analysis provides previously unavailable information about the high burden
of HCV (and HBV) among MSM in Vietnam and can be used to advocate for additional
focus on the HCV epidemic and its overlap with HIV. An estimated 275 000-375 000
adult males?! in Vietnam have practised same-sex behaviour in the last year and may be at
increased risk for acquiring and transmitting HCV and HBV.
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The overlap of HCV and HBV infection and exposure with HIV risk behaviours (eg,
injection drug use, unsafe sexual practices) and infection suggests that integrating HCV and
HBV surveillance and services into HIV programmes might realise efficiencies and increase
overall impact to prevent HIV, HCV and HBV transmission among MSM and reduce
morbidity. These findings support the need for HCV and HBV screening and appropriate
treatment among MSM, particularly those with HIV or injecting drug use (IDU) behaviour.
Prevention interventions to promote safe sex practices (eg, condom use), harm reduction
for MSM who use drugs (eg, needle and syringe exchange, opioid substitution therapy)

and education related to HCV, HIV and HBV are also indicated.2? Given that only 26%

of MSM in this survey reported having had an HIV test, HIV testing and counselling

in MSM-friendly settings, or even self-testing, may offer an opportunity to provide HCV
education and screening, particularly for MSM found to be HIV-infected or reporting a
history of IDU.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key messages

. The prevalence (28.4%; range 13.7%-38.8%) of hepatitis C virus (HCV)
among men who have sex with men (MSM) appears to be higher than the
general population in Vietnam.

. The majority of MSM infected with HIV (median: 84.5%) tested positive for
current or previous HCV infection.

. Current or previous infection with HCV was associated with being infected
with HIV, a reported history of injecting drug use and older age.

Sex Transm Infect. Author manuscript; available in PMC 2024 March 10.
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Hepatitis C virus (HCV) genotypes for sample “of HCV antigen/antibody-positive participants by key

population

Table 3

PWID

MSM Total

HCV genotype n (%)

n (%) N (%)

1 127 (73.0) 30(732) 157 (73.0)
2 2(12) 124) 3(13)

3 9(5.1) 0(0) 9 (4.0)

6 36(20.7) 10 (24.4) 46 (21.4)
Total 174 41 215

*
Given the convenience sampling, results are unweighted.

MSM, men who have sex with men; PWID, people who inject or injected drugs.
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