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Abstract We examined the potential for HIV and hepatitis
C (HCV) transmission across persons who inject drugs
(PWID), men-who-have-sex-with-men (MSM) and female
commercial sex workers (CSW) PWID and the potential
for sexual transmission of HIV from PWID to the general
population in Hai Phong, Viet Nam. Using respondent
driven and convenience sampling we recruited 603 par-
ticipants in 2014. All participants used heroin; 24% used
non-injected methamphetamine. HIV prevalence was 25%;
HCV prevalence was 67%. HIV infection was associated
with HCV prevalence and both infections were associated
with length of injecting career. Reported injecting risk
behaviors were low; unsafe sexual behavior was high
among MSM-PWID and CSW-PWID. There is strong
possibility of sexual transmission to primary partners
facilitated by methamphetamine use. We would suggest
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future HIV prevention programs utilize multiple interven-
tions including “treatment as prevention” to potential
sexual transmission of HIV among MSM and CSW-PWID
and from PWID to the general population.
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Introduction

In many countries, HIV/AIDS and Hepatitis C (HCV) are
concentrated in certain “key populations,” notably female
commercial sex workers (CSW), men-who-have-sex-with-
men (MSM) and people who inject drugs (PWID) [1-3].
While these key populations are often considered sepa-
rately in research and for prevention programming, there
can be substantial overlap among them—such as CSW who
also inject drugs and MSM who also inject drugs [4, 5]
There is also the possibility that male PWID may utilize
the services of female CSW [6]. PWID who engage in
MSM behaviors or who engage in commercial sex work
may or may not be at higher risk of acquiring and trans-
mitting HIV to other (“regular”) PWID particularly
through sexual transmission. Continuous transmission of
HIV across the key populations may limit the overall
effectiveness of prevention efforts for any specific key
population [7].

Hai Phong, Viet Nam experienced a widespread HIV
epidemic among PWID beginning in the 1990s. In the
integrated bio-behavioral surveys (IBBS), HIV prevalence
among male PWID had reached 66% in 2005 and then
decreased to 48% in 2009 [8]. HIV prevalence is also
substantial in the other key populations in Hai Phong,
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though much lower than among male PWID. In 2005,
prevalence was 5% among venue-based female commer-
cial sex workers (CSWs) and 23% among street-based
female CSW; in 2009, HIV prevalence was 12% and 23%,
respectively. HIV prevalence was 16% among MSM in Hai
Phong in 2009 [9]. Hai Phong also has high prevalence of
HCV among PWID; studies have documented prevalence
as high as 66% among drug users [10].

These studies provide extremely useful information on
HIV/HCV prevalence and risk behaviors among key pop-
ulations (PWID, MSM, and female commercial sex
workers) in Viet Nam. However, the IBBS studies have
important limitations for examining overlap and potential
HIV transmission across the key populations. The popu-
lations were defined separately—only males were included
in the PWID studies and female CSW were studied sepa-
rately from male commercial sex workers. Different
recruitment strategies were used—generally respondent-
driven sampling was used for MSM, and time-location
sampling was used for commercial sex workers and PWID.
There were only modest numbers of persons who were
members of more than one key population (female com-
mercial sex workers who injected drugs and MSM who
injected drugs) preventing in-depth analyses by site. These
limitations make it difficult to assess the likelihood of
overlap among the different key populations and of HIV
transmission across the populations. While there have been
studies conducted in Vietnam to examine the overlap
between different at risk populations who use drugs, these
studies have been limited to drug users and sex worker
populations, with limited geographic coverage of Vietnam
[11, 12]. Additionally, as HCV infection is not measured as
part of the IBBS survey, there is a lack of information on
HCV prevalence and incidence and related behaviors
among high risk populations in Viet Nam.

We conducted a large study of HIV and HCV preva-
lence and risk behaviors among PWID in late 2014, in
which CSW-PWID and MSM-PWID were oversampled (as
MSM and CSW are at elevated risk for HIV, we wanted to
oversample from these sub populations). This allowed us to
assess the extent to which engaging in MSM or CSW
behavior adds to the risk of being HIV and/or HCV
seropositive among PWID, and to examine the potential for
sexual transmission of HIV and injecting transmission of
HIV/HCV within and across the three key populations in
Hai Phong.

Persons who recently began injecting drugs often
engage in very risky behaviors. We also examine “new
injectors” (persons who had been injecting for <5 years)
among “majority” PWID (those PWID who did not iden-
tify as MSM or CSW), MSM-PWID, and CSW-PWID to
assess the potential similarities and differences of HIV/
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HCV infection among these three subgroups of PWID in
Hai Phong.

Methods

We involved three peer support groups who were fully
integrated into the research team, participating in all
research decisions and in data collection and assisting in
identification of seeds and recruitment of initial partici-
pants for the study [13]. Respondent-driven sampling
(RDS) [14] was used as the primary method of recruiting
participants. In general, we followed standard RDS pro-
cedures for recruiting and training “seeds,” aiming for a
diverse group with different ages, genders, and HIV sta-
tuses. The seeds were recruited by peer support group
members, participated in all study procedures, and were
then instructed on how to recruit new study participants
using the RDS coupons. The study name, logo and research
site were printed on the RDS coupons. The seeds selected
for the initial round of recruitment were chosen by com-
munity based organization (CBO) members who worked
with persons who inject drugs in Haiphong. The CBO
members selected seeds who had moderate to large PWID
networks and who had good working relationships with
CBO members in Haiphong. All of the seeds were pre-
screened by the research team and their networks and their
ability to recruit new participants were discussed by staff
prior to being selected.

We included three seeds each from community sup-
port groups. We did not offer higher incentives for
recruiting MSM-PWID or CSW-PWID, as we did not
want to create problems with subjects misrepresenting
themselves as members of these groups. The RDS pro-
cedures did not produce the desired oversampling of
MSM-PWID and CSW-PWID, so that additional MSM-
PWID and CSW-PWID were recruited directly by the
peer support groups until we had at least 40 MSM-PWID
and 40 CSW-PWID. We used community support groups
to directly recruit MSM and CSW into the sample in
order to oversample these subgroups. CBO members with
knowledge of MSM and CSW who inject drugs recruited
these participants from the community support groups
directly, without using any RDS procedures. The targets
sample sizes for MSM-PWID and CSW-PWID represent
oversampling at approximately twice the estimated per-
centages of these groups in the overall PWID population
in Haiphong. For the analyses, MSM and CSW were
identified based on behaviors reported in the month
preceding the interview (including reporting male sexual
contact for MSM, and paid sex work with clients for
CSW).
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Eligibility Criteria

Persons were eligible to participate in the study if they
were 18 or older, capable of giving informed consent, and
were currently injecting heroin and/or methamphetamine.
Staff visually inspected participants’ arms for indications
of injecting and an on-site urine test was used to confirm
recent drug use. For those identified as MSM-PWID, they
had to report sex with a male regular, casual, or sex work
partner in the last month. For those identified as CSW-
PWID, they had to report money or drugs for sex in the
previous month.

Questionnaire

After eligibility had been confirmed and written informed
consent obtained, a structured interview lasting approxi-
mately 40 min was administered by a trained interviewer.
The questionnaire was based on questionnaires previously
used by the research team, with adaptation and pre-testing
for use in Hai Phong.

HIV and HCV Counseling and Testing

After completing the interview, each participant received
counseling and testing for HIV and HCV. HIV antibody
and HCV antibody testing were conducted at the laboratory
of the Hai Phong Provincial AIDS Committee, using Alere
Determine 12.0 (Abbott) and HCV ELISA 3.0 (SD Bio-
line). HIV confirmation tests were done according to the
National guidelines and used HIV1/2 3.0 rapid test (SD
Bioline) plus the MUREX HIV Ag/Ab Combination test
(Diasorin).

Honoraria

Each participant received VND 150,000 (Vietnamese dong,
approximately US $7.50) plus VND 50,000 (approximately
USD $2.50) for each peer they successfully recruited.
These honoraria included compensation for time and effort
to participate in the study and for transportation expenses
to travel to the study site. Participants received an addi-
tional VND 50,000 for transportation to return to the study
site to obtain their HIV and HCV test results.

Data Analyses

We used basic univariate statistics (percentages, means
with standard deviations) to describe the sample, Chi
square and ¢ tests to test for differences between different
sub-groups, and multivariable logistic regression to iden-
tify factors associated with HIV and HCV serostatus and
with engaging in unsafe sex (defined as sex without using

condoms) with primary partners. We grouped participants
into MSM-PWID, CSW-PWID and majority PWID based
on whether they reported MSM behavior, were females
who reported engaging in commercial sex work, or repor-
ted neither of these behaviors. In order to avoid the pos-
sibility of “reverse causation” (where HIV/HCV
seropositives reduce their risk behavior so being seropos-
itive for either infection is associated with lower rates of
risk behavior), we did not include recent risk behaviors in
the analysis of factors potentially associated with being
HIV or HCV seropositive. The RDS Analysis Tool
(RDSAT) was used for comparison of weighted and
unweighted results [15] and STATA 12 [16] were used for
data analysis.

Results

We distributed a total of 909 coupons in Hai Phong among
PWID utilizing RDS, and of the coupons distributed, 594
coupons were returned (65%), leading to recruitment of
603 subjects (Fig. 1); Table 1 shows demographic char-
acteristics, recent drug use, recent sexual activities, HIV
and HCV status of the participants. The participants were
predominantly heterosexual males, with average age of 37
and an average of 9 years of injecting drug use. The
majority PWID were older (average age of 37 vs. 32 and 33
for MSM-PWID and CSW-PWID respectively) and had
longer injecting careers (time since first injection) (9 vs.
7 years for MSM-PWID and CSW-PWID, respectively).
All used heroin and 24% reported non-injected metham-
phetamine use—with significantly higher metham-
phetamine use among MSM-PWID (33%) and CSW-
PWID (38%) compared to majority PWID (22%) (p < 0.05
by Chi square test). Recent sexual activity was low among
majority PWID (31% during the last 3 months) compared
to 100% among MSM-PWID and CSW-PWID. HIV and
HCV prevalence were 25% and 67% respectively with a
significantly lower HCV prevalence among MSM-PWID
(49%) compared to majority PWID (68%) and CSW-PWID
(67%) (p < 0.05 by Chi square test). We also calculated
HIV and HCV prevalence using RDSAT; when we utilized
RDSAT to estimate weights for HIV and HCV in the RDS
sample, the prevalence rates for HIV (23%) and HCV
(68%) were nearly identical to the unadjusted HIV preva-
lence (25%) and HCV prevalence (67%).

Table 2 presents reported recent drug injecting and
sexual risk behaviors. Risky injection behaviors were quite
low (with the possible exception of receptive sharing
among CSW-PWID) and there were no statistically sig-
nificant differences across the three transmission groups.
There were consistent significant differences in sexual
activity and unsafe sexual activity across sexual risk
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Fig. 1 Recruitment tree by HIV status for DRIVE-IN PWID 2014

behaviors, with the majority PWID reporting the lowest
percentages of being sexually active during the last
3 months and the lowest percentages of unsafe sexual
behaviors (vaginal or anal intercourse without 100% con-
dom use). The MSM-PWID, however, did report the
highest percentage of unsafe sex with a sex worker (re-
gardless of the gender of the sex worker) (36% vs. 20% for
CSW-PWID and 0% for majority PWID, p < 0.05 by Chi
square test).

Tables 3, 4, and 5 shows demographic and drug use
among new injectors (injecting <5 years) and long-term
injectors (injecting >5+ years) among the three groups of
majority PWID, MSM-PWID and CSW-PWID. As
expected, the long-term injectors were generally older, had
longer injection histories and were more likely to be HCV
seropositive. Among the regular injectors, HIV prevalence
(1% among new injectors vs. 33% among long term
injectors, p < 0.05), and the percentage injecting daily or
more frequently was significantly lower among new
injectors (77% among new injectors vs. 85% among long
term injectors, p < 0.05), while the percentage reporting
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being sexually active and being sexually active with a
primary partner were higher among the new injectors (40%
among new injectors vs. 30% among long term injectors,
p < 0.05). There were no statistically significant differ-
ences in HIV prevalence or risk behaviors among new
versus long-term injectors among the MSM- and CSW-
PWID, though the sample sizes (n =45 total in each
group) did not provide much statistical power.

Factors associated with being HIV and HCV
seropositive

Inspection of Tables 3, 4, and 5 suggests that the new
injectors were less likely to be HIV seropositive when
compared to long-term injectors. We used multivariable
logistic regression, with demographic and drug use factors
(but not recent HIV risk behavior variables, see Methods)
in Tables 1 and 2 and with backwards elimination to
identify factors independently associated with being HIV
seropositive. In the final model, only years injecting—new
vs. long term injector status (AOR = 0.2, 95% CI 0.1-0.3)
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Table 1 Demographic characteristics, drug use and sexual activity and HIV and HCV serostatus by among “regular” PWID, MSM-PWID, and

CSW-PWID in Hai Phong, Viet Nam, 2014

“Regular” PWID** MSM-PWID** CSW-PWID** Total sample

Total N (%) 513 45 45 603
Avg. Age(SD)* 37 (8) 32(7) 33.(7) 37 (8)
Avg. Years injecting (SD)* 9 (6) 7 (6) 7(5) 9 (6)
Gender*

Male 97% 100% 0% 90%

Female 3% 0% 100% 10%
Drug use behaviors

Heroin (injected) 100% 100% 100% 100%

Methamphetamine (injected) <1% 2% 0% <1%

Methamphetamine (non-injected)* 22% 33% 38% 24%
Sexually active* 37% 100% 100% 47%
HIV seropositive 25% 24% 33% 25%
HCV seropositive* 68% 49% 67% 67%

* Significant difference (p < 0.05) by Chi square test (continuous variables were tested using ANOVA)

** “Regular” PWID males who reported neither MSM behavior nor commercial sex work, MSM-PWID males who reported male-with-male
sexual behavior, including some who reported commercial sex work, CSW-PWID females who reported commercial sex work

Table 2 Injecting and sexual risk behavior among “Regular” PWID, MSM-PWID, and CSW-PWID in Hai Phong, Viet Nam, 2014

“Regular” PWID (%)

MSM-PWID (%) CSW-PWID (%) Total sample (%)

Total N (%) 513
Injecting daily or more frequently 83
Receptive sharing® 5

Distributive sharingh

Sex with primary partner* 33
Unsafe sex with primary partner* 25
Sex with casual partner*

Unsafe sex with casual partner*

Exchanged sex for money*

2
1
0
Unsafe sex with client*® 0
Exchanged money for sex* 6

1

Unsafe sex with sex worker*

45 45 603
73 91 83
13

2 2 3
69 58 38
51 47 29
29 13 5
16 2

67 100 12
36 20 4
20 0 6.6
4 0 1

? Defined as receiving used needles/syringes from other PWID
® Defined as giving used needles/syringes to other PWID
* Significant difference by Chi square test (p < 0.05)

and being HCV seropositive (AOR = 6.0, 95% CI
3.0-10.7) were significantly associated with being HIV
seropositive (see Table 6). The great majority, 139/152
(86%) of the HIV seropositives were also HCV seroposi-
tive, while only 13/187 (7%) of the HCV seronegatives
were HIV seropositive. There was no statistically signifi-
cant relationship between type of PWID (majority-PWID
vs. MSM-PWID vs CSW-PWID) and HIV in the final
model.

We conducted a similar multivariable logistic modeling
for being HCV seropositive. Being HIV seropositive,

transmission group (MSM-PWID less likely to be HCV
seropositive compared to CSW-PWID and majority-
PWID), and length of injecting career were independently
associated with being HCV seropositive (see Table 7).

Factors associated with HIV sexual risk behavior
Unsafe sex with a primary partner was by far the most
frequently reported risk behavior among the subjects (see

Table 2). There are two components to this risk behavior—
first being sexually active with a primary partner, and

@ Springer
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Table 3 Demographics and
drug use among new and long-

Long-term injectors** New injectors®*

term “Regular” PWID in Hai
Phong, Viet Nam, 2014

Total N
Avg. age (SD)*
Avg. years injecting (SD)*
Gender
Male
Female
Drug use behaviors
Heroin (injected)
Methamphetamine (injected)

Methamphetamine (non-injected)

Sexually active*
HIV seropositive*
HCYV seropositive*

Injecting daily or more frequently*

Receptive sharing®

Distributive sharing”

Sex with primary partner*
Unsafe sex with primary partner
Sex with casual partner

Unsafe sex with casual partner
Exchanged sex for money
Unsafe sex with client
Exchanged money for sex

Unsafe sex with sex worker

372 139
39 (8) 34.(8)
12 (5) 2(2)
97% 98%
3% 2%
100% 100%
<1% 0%
23% 20%
34% 45%
33% 1%
78% 45%
85% 77%
4% 7%
3% 4%
30% 40%
23% 31%
2% 3%
1% 1%
0% 0%
0% 0%
5% 8%
1% 1%

? Defined as receiving used needles/syringes from other PWID

® Defined as giving used needles/syringes to other PWID

* Significant difference (p < 0.05) by Chi square test (for continuous variables ¢ test was used)

** Long term injectors, injecting 5+ years, new injectors, injecting <5 years

second, not always using condoms in vaginal or anal
intercourse with a primary partner. There were very sub-
stantial differences among the three transmission groups in
reporting sexual activity with a primary partner in the
6 months prior to the interview and moderately high
prevalence of sexual activity: 33% of majority PWID were
sexually active with primary partners, while 69% of MSM-
PWID and 58% of CSW-PWID were sexually active with
primary partners (p < 0.001 by Chi square test) (see
Table 2).

The second component of unsafe sex with a primary
partner is not always using condoms when engaging in
vaginal or anal intercourse with a primary partner. We used
multivariable logistic regression with backwards elimina-
tion to identify demographic and drug use factors (taken
from Tables 1, 2) associated with not always using con-
doms when engaging in sex with primary partners. Results
are presented in Table 8. Failing to always use condoms
was associated with being HIV seronegative, transmission
category (MSM-PWID and CSW-PWID) and using non-
injected methamphetamine.

@ Springer

Not only were the MSM-PWID and CSW-PWID groups
more likely to report sexual activity with a primary partner and
less likely to always use condoms in sexual activity with a
primary partner, but they were more likely to report higher risk
primary sexual partners. Among subjects reporting sexual
activity with a primary partner, 26% of MSM-PWID and 50%
of CSW-PWID reported that their primary partner had injec-
ted drugs, compared to 9% for regular PWID (p < 0.001).
Similarly among subjects reporting sexual activity with a
primary partner, 31% of MSM-PWID and 29% of CSW-
PWID reported that they had a HIV seropositive primary
partner compared to 10% for regular PWID (p = 0.001 by Chi
square test) (full data available from author K. Arasteh).

As noted above, we did not find statistically significant
differences in HIV prevalence among the three transmission
groups as a whole. However, among the new injectors, who
would presumably represent recent HIV infections, HIV
prevalence was 1% among majority PWID new injectors,
14% among MSM-PWID new injectors, and 22% among
CSW-PWID new injectors (the comparison of HIV preva-
lence among majority new injectors versus prevalence
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Table 4 Demographics and

Long-term injectors New injectors

drug use among new and long-
term MSM-PWID in Hai Phong,
Viet Nam, 2014

Total N
Avg. age (SD)*
Avg. years injecting (SD)*
Drug use behaviors
Heroin (injected)
Methamphetamine (injected)

Methamphetamine (non-injected)

Sexually active
HIV seropositive
HCV seropositive*

Injecting daily or more frequently

Receptive sharing®

Distributive sharing”

Sex with primary partner
Unsafe sex with primary partner
Sex with casual partner

Unsafe sex with casual partner
Exchanged sex for money
Unsafe sex with client
Exchanged money for sex

Unsafe sex with sex worker

24 21
36 (8) 28 (4)
11 (5) 1 (1)
100% 100%
4% 0%
42% 24%
100% 100%
33% 14%
67% 29%
83% 62%
0% 10%
0% 5%
58% 81%
42% 62%
25% 33%
13% 19%
71% 62%
42% 29%
21% 19%
4% 5%

? Defined as receiving used needles/syringes from other PWID

° Defined as giving used needles/syringes to other PWID

* Significant difference (p < 0.05) by Chi square test (for continuous variables ¢ test was used)

among the combined MSM-and CSW-PWID was statisti-
cally significant, Chi square = 17.3, p < 0.001).

Discussion

Most research on key populations at risk for HIV and HCV
have treated PWID, MSM and female CSW as distinct
groups, even though it is well known that both MSM and
CSW may also inject drugs and that female PWID and
MSM PWID may also engage in sex work. In this study we
were able to compare “majority” PWID (those who do not
engage in MSM behavior or commercial sex work) with
two groups likely to be at higher sexual risk for HIV/
HCV—MSM-PWID and CSW-PWID in Hai Phong, Viet
Nam.

There were very few statistically significant differences
in injecting behaviors and HIV across the three groups of
PWID. They all injected heroin, very few injected
methamphetamine, large majorities (from 73% to 91%)
were injecting daily or more frequently, they had similar
(and very low) rates of syringe sharing behaviors, and
differences in HIV prevalence (from 24% to 33%) were not
statistically significant. These similarities suggest that the

great majority of the HIV positives became infected
through syringe sharing in the past, but that the PWID
population in Hai Phong is now well aware of the dangers
of HIV transmission through sharing syringes and are
making attempts to avoid these risks.

We documented a lower HCV prevalence among MSM-
PWID (49%) compared to regular PWID (68%) and CSW-
PWID (67%). While these differences in HCV prevalence
may be a result of lower levels of risky injection behavior
among MSM-PWID, the small sample size of MSM in our
study means these results should be interpreted with caution.

Comparisons of the new injectors to the long-term
injectors show the expected differences in HIV and HCV
prevalence—the new injectors have lower HIV and HCV
prevalence. While many studies have found higher rates of
injecting risk behavior among new injectors compared to
long-term injectors [17, 18], we observed relatively few
differences, which suggests that the general concern about
avoiding injecting risk behavior has diffused to new
injectors as well. There is also evidence that access to
needles and syringes has increased and that new injectors
regularly access pharmacy locations for new needles/sy-
ringes on a regular basis, although acquisition during
nighttime hours still remains problematic [19].

@ Springer
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Table 5 Demographics and
drug use among new and long-
term female CSW-PWID in Hai
Phong, Viet Nam, 2014

Table 6 Logistic models of
HIV serostatus among PWID in
Hai Phong, Viet Nam, 2014

While the three groups were quite similar in terms of
injecting risk behaviors, there were pronounced differences
in sexual risk behaviors and in non-injecting drug use.
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Long-term injectors

New injectors

Total N

Avg. age (SD)

Avg. years injecting (SD)*

Drug injection characteristics
Heroin (injected)
Methamphetamine (injected)
Methamphetamine (non-injected)

Sexually active

HIV seropositive

HCV seropositive*

Injecting daily or more frequently

Receptive sharing®

Distributive sharing”

Sex with primary partner

Unsafe sex with primary partner

Sex with casual partner

Unsafe sex with casual partner

Exchanged sex for money

Unsafe sex with client®

Exchanged money for sex

Unsafe sex with sex worker

26
34 (6)
10 (4)

100%
0%
38%
100%
38%
81%
89%
12%
4%
50%
46%
12%
0%
100%
8%
0%
0%

18
31 (7)
2(2)

100%
0%
39%
100%
38%
44%
94%
11%
0%
67%
44%
17%
6%
100%
33%
0%
0%

? Defined as receiving used needles/syringes from other PWID

° Defined as giving used needles/syringes to other PWID

* Significant difference (p < 0.05) by Chi square test (for continuous variables ¢ test was used)

Outcome variable Exposure variables AOR 95% CI p value
HIV serostatus
HCV serostatus
Negative 1.0
Positive 6.0 3.0-10.7 <0.001
Injection status
Long-term injector 1.0
New injector 0.2 0.1-0.3 <0.001
Exposure group
“Regular” PWID 1.0
MSM-PWID 1.8 0.8-4.1 0.16
CSW-PWID 1.99 0.9-4.3 0.08
Age 1.0 1.0-1.0 0.5
Non-injectable ice
Did not use 1.0
Used 0.9 0.6-1.4 0.6
Frequency of injection
Less than daily 1.0
Daily 0.9 0.5-1.5 0.6

First, the MSM- and CSW-PWID were much more likely
to report being sexually active in the 3 months prior to the
interview compared to regular PWID. The differences in
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I’?Iiél;l/esZroIsl;%itfmﬁggefl’iVOI; in Outcome variable Exposure variables AOR 95% CI p value
Hai Phong, Viet Nam, 2014 HCV serostatus
outcome HIV serostatus
Negative 1.0
Positive 6.0 3.1-11.3 <0.001
Exposure group
“Regular” PWID 1.0
MSM-PWID 0.5 0.2-0.9 <0.05
CSW-PWID 0.9 0.4-1.8 n.s.
Injection status
Long-term injector 1.0
New injector 0.3 0.2-0.5 <0.001
Age 1.0 1.0-1.0 0.6
Non-injectable ice
Did not use 1.0
Used 1.3 0.9-2.1 0.2
Frequency of injection
Less than daily 1.0
Daily 0.7 04-1.2 0.2
:I?:;lfi ie;(ﬁliugrtiﬁloi?s of Outcome variable Exposure variables AOR 95% CI p value
partners among PWID in Hai Unsafe sex w/primary partner
Phong, Viet Nam, 2014 HIV serostatus
HIV— 1.0
HIV+ 0.3 0.2-0.5 <0.001
Transmission category
“Regular” PWID 1.0
MSM-PWID 3.1 1.6-5.9 0.001
CSW-PWID 2.8 14-53 0.002
Non-injected ice
Not used 1.0
Used 2.1 1.4-3.1 0.001
Injection status
Long-term injector 1.0
New injector 1.2 0.8-1.8 0.5
Age 1.0 1.0 -1.0 0.4
Frequency of injection
Less than daily 1.0
Daily 0.8 0.5-1.2 0.3
Injected w/used needles
No 1.0
Yes 0.6 0.3-1.6 0.3

being sexually active were reflected in higher percentages
of MSM-PWID and CSW-PWID reporting unsafe sex with
primary or casual partners. MSM-PWID and CSW-PWID
also reported higher risk regular partners (partners who
injected drugs and/or were HIV seropositive). Finally,
MSM-PWID and CSW-PWID were more likely to report

using non-injected methamphetamine, and non-injected
methamphetamine use was associated with failure to con-
sistently use condoms with regular sexual partners. This is
of particular concern given the strong associations between
methamphetamine use and sexual transmission among
MSM populations in many different countries [20, 21] and

@ Springer



2170

AIDS Behav (2018) 22:2161-2171

the difficulties in reducing the sexual risk-taking associated
with methamphetamine use [22, 23]. Finally, we noted that
non-condom use was associated with being HIV negative.
This could be due to participants with knowledge of their
HIV status not using condoms as they would not have to
worry about transmitting HIV to others. There may also be
HIV negative participants in the sample that are in sero-
concordant monogamous relationships, where transmission
of HIV would not be an issue [24]. As many of our par-
ticipants were male and were in partnerships with females
who did not inject drugs, male PWID would be extremely
unlikely to acquire HIV through sexual transmission of
their regular partner.

Limitations

Although we utilized RDS sampling for the study, there are
strengths and limitations to RDS methodology [25]. Most
of the behavioral data are based on self-report, and the
possibility of social desirability bias must be considered.
The rates of self-reported injecting risk behaviors were
particularly low. However, HIV prevalence among PWID
in Hai Phong has been declining sharply—from 66% in
2006 to 25% in the present study (data collected in late
2014), which would be consistent with low rates of
injecting-related HIV transmission.

The study utilized a cross-sectional design so that con-
siderable caution is needed in making any causal inferences.

Even though we oversampled MSM-PWID and CSW-
PWID, we did have only modest numbers of subjects in
these groups (45 in each). The differences in the compar-
isons of sexual risk behaviors among the regular PWID
versus MSM- and CSW-PWID were substantial and sta-
tistically significant, but much larger samples of MSM-
PWID and CSW-PWID would be needed to adequately
explore similarities and differences in sexual risk behavior
between these two groups. Additionally, while differences
in HCV prevalence were observed among the three PWID
risk groups, these prevalence figures should be interpreted
with caution due to the small sample size of MSM-PWID
in the study.

The use of RDS and peer recruitment both have limi-
tations. For our RDS recruitment, the pace at which the
participants presented to the study site was much more
rapid than we had anticipated, and for this reason, we were
forced to modify the number of coupons that were dis-
tributed to participants in order to reduce the burden on
staff members. Perhaps the largest limitation with respect
to RDS in this study was the lack of CSW and MSM
participants that were recruited through RDS; leading to
the use of other recruitment strategies to recruit enough
participants from these at risk groups.

@ Springer

With respect to peer recruitment, the most important
limitation is that those recruited through peer referral may
not be representative of the population as a whole, partic-
ularly if the peer recruitment focuses on particular risk
groups such as CSW-PWID and MSM-PWID. However,
due to the often hidden nature of certain risk groups, it is
necessary to employ peers in recruiting sufficient partici-
pants from these populations.

Conclusions

We used RDS recruitment with oversampling of MSM- and
CSW-PWID in order to compare HIV prevalence, HCV
prevalence and risk behaviors among the three groups of
PWID in Hai Phong, Viet Nam: regular PWID, MSM- and
CSW-PWID. HIV prevalence has declined from previous
studies, but is still high at 25%, while HCV prevalence
remains high at 67%. Reported injecting risk behaviors and
the very low HIV prevalence among the new injectors
suggests continuing decline in injecting related HIV
transmission but continued HCV transmission among
PWID in Hai Phong.

We did, however, find very substantial differences in
sexual risk behaviors, with MSM-PWID and CSW-PWID
reporting higher levels of sexual risk behavior. The higher
rates of methamphetamine use and the association of
methamphetamine use among HIV seropositives with
failure to consistently use condoms with primary partners
is of particular concern for further sexual transmission of
HIV among MSM- and CSW-PWID.

We would suggest that future HIV and HCV prevention
in Hai Phong should utilize multiple interventions (“com-
bined prevention and care”) to accelerate the decline in
injecting related HIV transmission in the PWID population
as a whole and implement additional interventions to
reduce potential sexual transmission of HIV among the
MSM- and CSW-PWID groups and to the general popu-
lation [21]. Treatment as prevention (TasP) with the
UNAIDS goals of 90% of the key populations HIV tested,
90% of HIV seropositives on ART, and 90% of those on
ART at viral suppression has been adopted as a national
goal by Viet Nam and should both protect the health of
current HIV seropositives and greatly reduce further HIV
transmission. Continued monitoring of HCV infections
should be implemented in Viet Nam, with increased
availability of HCV treatment, particularly for those with
late stage HCV infection.
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