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Abstract
Background: We conducted a cross-sectional integrated bio-behavioral survey among sex partners of persons who
inject drugs (PWID) to explore reasons for reported increase in reporting of heterosexually transmitted HIV in
Kazakhstan and Kyrgyzstan.
Methods: Sexual partners of PWID were recruited through PWID. Behavioral data were collected through semistructured interviews. Dried blood spots were obtained and tested for HIV and hepatitis C virus antibodies (HCVAb).
Descriptive univariate and bivariate analyses, and multivariate analyses using logistic regression modeling were
performed to identify factors associated with HIV and HCV infections.
Results: Among 1982 sex partners of PWID, overall HIV prevalence was 6.4%; 5.1% and 12.9% among those reported
never and ever injecting drugs, respectively (p < 0.001). Overall, HCVAb prevalence was 21.3%; 15.0% and 53.9% among
those reported never and ever injecting drugs, respectively (p < 0.001). Of HCV-positive participants, 58% and
34% (p < 0.001) reported prior history of injecting drug use among men and women, respectively. HIV
prevalence was lower among HCV-negative (4.2%) compared to HCV-positive participants (14.4%) (p < 0.001).
HIV prevalence was 3.5% (95%CI = 2.4–4.6) in a subset of female participants with no reported prior injecting
drug use history and who were HCVAb-negative and did not report having an HIV-positive sex partner.
Participant sex and number of sex partners as well as use of condoms in the past 12 months were not
associated with HIV seropositivity.
Conclusions: High prevalence of HCV among sex partners of PWID who denied ever injecting drugs suggests
underreporting of injecting practices. The increased attribution of HIV infection to sexual transmission based on selfreport may be partly explained by underreporting of injection drug use due to stigmatization of this behavior.
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Background
Central Asia remains one of the few regions in the world
where the HIV epidemic is growing [1]. While HIV
prevalence in the general population is less than 0.5%,
the prevalence is above 5% in key populations, including
persons who inject drugs (PWID) [2]. Injecting drug use
has been noted as the main driver of HIV epidemics in
the region; however, since 2010, national surveillance
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data from Kazakhstan and Kyrgyzstan suggest a steady
increase in heterosexual transmission of HIV, based on
self-report by newly detected HIV-infected individuals,
especially among women [3]. In 2015, these national
data collected as part of routine HIV case surveillance
from HIV testing sites indicated that more than 50% of
persons living with HIV (PLHIV) in both Kazakhstan
and Kyrgyzstan were PWID [4] and that sex partners of
PLHIV constituted a substantial proportion of newly
detected HIV cases [3]. It is, thus, reasonable to assume
that sex partners of PLHIV who are PWID are at
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increased risk for HIV infection and may constitute a
growing percentage of newly detected HIV cases. At the
same time, according to the national HIV testing data
(also referred to as Form 4), testing yield among women
tested for HIV as part of their antenatal care from 2010
to 2015 remained stable at 0.01% in Kazakhstan and at
0.03–0.04% in Kyrgyzstan.
The reasons for the reported increase in the number
of reported cases of sexually acquired HIV infections
registered in the national surveillance systems are not
fully understood. The critical question is whether the increase in reported heterosexually acquired HIV among
sexual partners of PWID who are HIV-infected is largely
due to true increases in sexual transmission or due to
underreported injection drug use by sexual partners who
are PWID. No study to date has attempted to better
understand the reasons behind the increased reporting
of heterosexually acquired HIV infection in Kazakhstan
and Kyrgyzstan.
To address this gap, we examined biological and behavioral characteristics of sex partners of PWID in order to
assess possible reasons for reported increases in heterosexual HIV transmission in Kazakhstan and Kyrgyzstan.

Methods
Aim and design

We conducted a cross-sectional survey in a convenience
sample of sex partners of PWID to determine HIV and
hepatitis C virus (HCV) seroprevalence and to identify
factors associated with HIV infection. Verbal informed
consent was obtained from all participants.
Setting

The data were collected during June–August 2013.
The study was conducted in four cities in Kazakhstan
(Karaganda, Temirtau, Ust-Kamenogorsk, and Kostanai) and
four cities in Kyrgyzstan (Bishkek and Tokmok, Jalalabad
and Osh) reporting the highest rates of sexually transmitted
HIV infections as per the national case surveillance data in
each of the two countries.
Study population and sampling

We enrolled consenting females or males that were at least
18 years of age who reported a history of oral, anal, or vaginal sex with a PWID during the last 12 months. To limit to
non-injecting persons, both people who reported injection
drug use within the preceding 12 months and those who
had visible marks of recent injections were excluded. Most
participants were recruited directly through PWID, the latter via respondent-driven sampling to participate in routinely conducted national sentinel integrated biological
behavioral surveys (IBBS). As part of the routine IBBS interviews, PWID were asked if they had non-injecting sex
partners during the past 12 months. Following IBBS
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interviews, respondents that indicated having sex partners
during the prior 12 months were asked to refer their
non-injecting sex partners using recruitment coupons, depending on the number of sex partners reported during the
interview. PWID participating in IBBS who brought their
sex partners to participate in the survey were compensated
with pre-paid mobile phone cards. Additional sex partners
were recruited through PWID who visited non-governmental organizations (NGOs) working with PWID rather than
during the IBBS. Sex partners of PWID who presented to
the study sites were offered participation in the study.
A total of 1640 PWID (940 in Kazakhstan and 700 in
Kyrgyzstan) included in the IBBS were approached for
recruitment of their sex partners. On average, one to
two recruitment coupons per PWID were provided (in
total 2410 coupons were distributed). A total of 2055 sex
partners of PWID presented to the study sites, and 2022
(98%) sex partners of PWID who met the selection criteria agreed to participate in the study. Of 2022, 1625
(80%) were recruited through PWID in the IBBS, while
397 (20%) were recruited through PWID visiting NGOs.
Forty participants (2 in Kazakhstan and 38 in
Kyrgyzstan), whose surveys were largely incomplete,
were excluded from further analysis, thus reducing the
final number of study participants to 1982 (1125 from
Kazakhstan and 857 from Kyrgyzstan).
Serology PWID

Presence of antibodies to HIV and HCV was ascertained
by testing blood specimens collected from study participants through dried blood spot (DBS). Enzyme-linked
immunoabsorbent assay (ELISA) was used in accordance
with the national HIV (initial and confirmatory) and HCV
testing algorithms approved for use in IBBS. The types of
ELISAs used for initial testing varied by country for each
of the two viruses, but confirmatory testing was done by
Murex (ABBOTT) according to the manufacturers’ instructions. In Kazakhstan, samples testing positive by
CombiBest anti-HIV 1,2 assay (Vektor-Best) were confirmed by Murex anti-HIV assay (ABBOTT). For HCV
testing, samples that screened positive by Best anti-HCV
assay (Vektor-Best) were confirmed by Murex anti-HCV
ELISA (ABBOTT). In Kyrgyzstan, samples testing positive
for HIV using the UniBest anti-HIV 1,2 assay (Vektor-Best) were confirmed by Murex anti-HIV assay (ABBOTT).
For HCV testing, samples testing positive for HCV by
RecombiBest anti-HCV-strip assay (Vektor-Best) were
confirmed by Murex anti-HCV ELISA (ABBOTT).
Sample size and statistical analysis

The target sample size was determined based on the
average number of non-injecting sex partners per PWID
per year as reported in the IBBS among PWID.
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Following descriptive univariate and bivariate analyses,
multivariate analyses were conducted using logistic regression modeling to identify factors independently associated with HIV and HCV, while adjusting for potential
clustering in participants and their recruiter by using
generalized estimating equations (GEE).
To estimate HIV prevalence among a subset of participants least likely to be injecting drugs, we conducted a
sub-analysis among sex partners who reported no prior
injecting use history and tested negative for HCVAb.
All analyses were conducted using Stata [5]. Pearson’s
chi-square test was used to look at the magnitude of differences and judge the significance. Associations were
assessed to be significant if p values were < 0.05. Full
models (containing all the covariates) were tested for
model fit using the Pearson’s goodness of fit test before
model reduction for assessing independent associations.

Results
Social and demographic characteristics

Participants included 1706 women (86%) and 276 men
(14%) ranging in age from 18 to 65 years with a median
and mean age of 33 years (IQR = 27–39). Most male participants either had a cohabiting partner without being
officially married (33%) or were single and not residing
with a partner (31%), while female participants were either married (22%), had a cohabiting partner without being married (25%), were single and not residing with a
partner (24%), or were divorced (22%). Responses to
levels of income and contributions to family budgets also
varied by sex with 43% of male participants responding
that they were key income generators for their families,
while only 24% of women gave this response (p < 0.001).
Prior drug injecting behavior

By definition, all participants reported not having injected
drugs in the 12 months preceding study entry. Among the
latter group, most participants (83.6%; 95%CI 81.9–85.2)
reported never injecting drugs. Reports of ever injecting
drugs were significantly higher among male partners
(38.8%; 95%CI 33.0–44.6) compared to female partners
(12.8%; 95%CI 11.2–14.4) (p < 0.001).
Sexual behavior and history of sexually transmitted
infections

Regarding the number of sex partners over the past 12
months, the majority of men (201 participants, 72.8%)
reported more than one partner, while 42.1% women
(718 participants) did so (p < 0.001). The majority (836
participants, 91.0%) of participants with more than one
sex partner in the last 12 months reported having had
sex with both PWID and with individuals who did not
inject drugs. Of all participants, in the past 12 months,
30.0% (95%CI 28.0–32.0) reported that they always used
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condoms with their partners who inject drugs and 28.1%
(95%CI 25.0–31.0) of those who had both PWID and
non-injecting sex partners reported always using
condoms with non-injecting partners (p > 0.05). Use of
condoms with different types of partners did not differ
by sex (p > 0.05) (Table 1).
Reports of symptoms of sexually transmitted infections
(STIs) in the past 6 months were significantly higher
among female participants (23.4%; 95%CI 21.4–25.4)
compared to male participants (9.8%; 95%CI 6.2–13.3)
(p < 0.001). Frequency of condom use was not associated
with report of STI symptoms. However, women who reported more than one sex partner over the past 12
months and had history of ever injecting drug use in the
past, i.e., prior to the last 12 months, were more likely to
report STI symptoms in the past 6 months.
HCV prevalence

HCV seroprevalence among participants was high (21.3%)
and significantly higher among men compared to women
(48.9% in men and 16.9% in women, (p < 0.001). Overall,
HCV seroprevalence was significantly higher among those
who reported more than one sex partner in the last 12
months (23.5% vs 19.5%, X2 (1) = 4.77, p = 0.03), and this
was noted similarly among women and men. HCV prevalence was significantly higher among participants who had
ever injected drugs in the past (72.9% in men and 44.5%
in women) compared to those who reported never
injecting drug use (33.7% in men and 12.8% in
women), p < 0.001). The history of ever injecting
drugs was the only significant predictor of HCVAb
positivity in men and women (OR = 6.6; 95%CI = 5.1–8.5)
(Table 2); however, only 57.8% of HCVAb-positive men
and 33.6% of HCVAb-positive women (p < 0.001) reported
prior history of ever injecting drugs. Of 245 HCVAb-positive women with HIV, 68.2% reported never injecting drug
use (95%CI 61.9–74.0).
In the subset of 1572 participants (79% of all study
participants) with no reported prior injecting drug use
history that were also HIV-negative, HCV prevalence
was 11.8% in women and 31.2% in men (p < 0.001).
HIV prevalence

Overall, HIV prevalence among participants was 6.4%
and marginally higher among men (9.1%) compared to
women (6.0%) (p = 0.05). Irrespective of sex, HIV prevalence was significantly lower among those who reported
no history of injecting drug use (5.1%; 95%CI 4.1–6.3)
versus those who had ever injected drugs in the past
(12.9%; 95%CI 9.5–17.1) (p < 0.001). HIV prevalence was
significantly lower (4.2%) in participants who were
HCV-negative compared to HCV-positive participants
(14.4%) (p < 0.001). There was no statistically significant
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Table 1 Selected sexual behaviors reported in the preceding 12 months
Men (N = 276) % (95% confidence interval)

Women (N = 1706) % (95% confidence interval)

p-value

72.8% (67.5–78.1)

42.1% (39.7–44.4)

< 0.001

Always

32.6% (27.1–34.5)

29.5% (27.4–31.8)

0.30

Sometimes

38.8% (33.0–44.8)

43.1% (40.8–45.5)

0.30

Never

28.6% (23.4–34.3)

27.3% (25.2–29.5)

0.65

Reported more than one sex partner
Use of condoms with PWID partners

Use of condoms with non-PWID partners among respondents who reported having sex with both PWID and non-PWID partners in the preceding
12 months (N = 196 men and 650 women)
Always

30.6% (24.2–37.6)

27.2% (23.8–30.8)

0.36

Sometimes

41.3% (34.4–48.6)

52.3% (48.4–56.2)

0.36

Never

28.1% (21.9–34.9)

20.5% (17.4–23.8)

0.35

difference in HIV prevalence by number of sex partners
in the past 12 months.
A limited number of participants (31 females and 6
males; 2% of study population) reported being aware of
having an HIV-positive partner. For female participants,
having an HIV-positive partner and their own prior use of
injecting drugs were two factors associated with significantly higher HIV-positive prevalence (p < 0.001), but the
number of sex partners (p = 0.37), reported STI symptoms
(p = 0.05), and the reported consistent use of condoms
with all partners over the past 12 months (p = 0.53) were
not associated with seropositivity. For male participants,
having an HIV-positive partner and the reported consistent use of condoms with all partners over the past 12
months were the only factors associated with higher risk
of HIV seropositivity (p < 0.001).
In the subset of 1103 female participants (56% of all
study participants; 65% of all female participants) with
no reported prior injecting drug use history that were
also HCV-negative and did not report having an
HIV-positive sex partner, HIV prevalence was 3.5%
(95%CI = 2.4–4.6). In the final logistic regression model,
the number of sex partners, reporting consistent use of
condoms and having STI symptoms, was not significantly associated with HIV seropositivity.

Discussion
This study demonstrated that both HIV and HCV prevalence among female sex partners of PWID was significantly
higher than that estimated in the general population of
women and other populations, like blood donors (less than

0.5% for HIV and less than 5% for HCV), in Kazakhstan
and Kyrgyzstan [6–9]. Among female sex partners, reported
history of prior injection drug use and of having an
HIV-positive sex partner who injects drugs was associated
with HIV infection. Among male participants, reported
consistent use of condoms was associated with HIV seropositivity; however, this may be due to the fact that men
who are aware of their HIV-positive status or the
HIV-positive status of their partner were more likely to use
condoms as shown by several other studies [10–12].
The study identified, unsurprisingly, that having an
HIV-positive male sex partner who injects drugs was associated with HIV infection among female participants who
had no history of drug injection. In addition, as PWID in
Kazakhstan and Kyrgyzstan account for the largest
proportion (more than 50%) of all confirmed HIV cases,
having sex with a PWID presents a substantial risk for
sexual transmission of HIV. Alarmingly, less than one
third of women participants in our study reported consistent use of condoms with their PWID partners over the
past 12 months. This finding is similar to the results
reported from other studies [13–15]. It is likely that the
sexual transmission from HIV-positive PWID to their sex
partners is facilitated by the fact that the majority of
PWID who are HIV-positive are likely unaware of their
HIV-positive status and, if aware, are unlikely to be enrolled in care or have initiated antiretroviral therapy or
achieved viral suppression [16], consequently enhancing
the risk of HIV transmission [17].
An intriguing finding from our study is the high HIV
prevalence (4.4%) among sex partners of PWID who

Table 2 Factors and their association with HCV seropositivity among participants based on multivariate analyses (N = 1982)
Adjusted odds ratio (aOR)

p-value

95% confidence interval

History of ever injecting drug use in the past

5.41

< 0.001

4.14

7.05

Male gender

3.48

< 0.001

2.58

4.70

More than one sex partner in the past 12 months

0.95

0.68

0.75

1.21

Reported always using condoms during the past 12 months

0.90

0.49

0.68

1.20
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reported never injecting drugs and who did not report
having an HIV-positive PWID sex partner. This finding
is consistent with results from another study conducted
among sex partners of PWID in Almaty, Kazakhstan,
which showed 10.4% HIV prevalence among female
partners who reported never injecting drugs and the
authors in the latter study assumed that HIV infection
in this group occurred heterosexually [18]. In our study,
HCV seroprevalence in the subset of sex partners of
PWID who reported never injecting drugs and who did
not report having an HIV-positive PWID sex partner
was also high (13%). HCV is very effectively transmitted
by injections and has been used as a biomarker for
injecting-related risks [19, 20]. Sexual transmission of
HCV does occur, although rarely, among HIV-infected
women and HIV-infected MSM [21, 22]. In other populations, sexual transmission of HCV in heterosexual
couples is unlikely [23–25], and therefore, HCV infection can serve as a marker of parenteral transmission.
This marker may be quite useful as earlier studies
showed that self-reported information about injection
drug use can be unreliable, usually underestimating such
behavior, especially among women who often avoid disclosing their drug injection history due to fear of stigma
[26]. Thus, it is interesting to note that only a third of
all HCV-positive women and almost 70% of all
HCV-positive women without HIV infection in our
study reported no prior history of injecting drug use,
suggesting possible underreporting of injecting behavior.
The absence of significant changes in the rates of HIV
prevalence among pregnant women in both countries
rules out increased antenatal screening as a cause of increased reporting of heterosexually acquired HIV, thus
supporting the possibility that the reported increased
prevalence of heterosexual transmission may be due to
underreporting of injecting behavior.
The study had several limitations. It was conducted in
select cities in Kazakhstan and Kyrgyzstan, which have
the highest reported rates of HIV transmitted through
sex; therefore, the survey results cannot be fully extrapolated to all regions or to Kazakhstan and/or Kyrgyzstan.
In addition, the sampling of sex partners was not random, which may have influenced the prevalence of HIV
and HCVAb. Additionally, ascertainment of drug use
was dependent on self-report and examination for
evidence of active drug use such as signs of intoxication
or fresh injection marks does not exclude history of injection drug use. Lastly in our study, for prior sex behaviors, participants were asked to report on the number
of sex partners during the past 12 months, which differs
from the usual recall period used in studies of sex behavior. A meta-analysis that included 28 studies [27]
showed that a recall period of 6 months was best for
recalling a number of sex partners.
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Conclusion
HIV and HCV prevalence were alarmingly high among
reportedly non-injecting sex partners of PWID in
Kazakhstan and Kyrgyzstan. The high prevalence of
HCV suggests possible underreporting of previous or
current injection drug use, especially among women,
likely due to fear of stigma and the need to provide socially desirable responses to questions regarding route of
HIV acquisition. The study is unable to determine the
magnitude of the effect of underreporting of injecting
behaviors on the number of HIV-positive individuals
who report sexual transmission as their risk factor for
HIV acquisition. More accurate data on risk behavior for
HIV acquisition will require training of surveillance officers in how to gain the confidence of the respondents,
assuring them confidentiality of all reported information
and the inclusion of HCVAb testing among individuals
identified with HIV infection.
Programs for the prevention of HIV are urgently
needed for PWID and their sex partners. Such programs
should address both safer injecting drug use and safer
sex behaviors in both groups. Establishing and scale-up
of accessible programs for HIV testing and counseling,
including rapid HIV testing, linkage of those found to be
HIV-positive to care with prompt initiation of antiretroviral therapy are urgently needed, especially among those
in discordant partnerships, with focus on achieving and
maintaining viral suppression. In addition, scale-up of
harm reduction programs including opioid agonist therapy is critical to reduce HIV transmission and improve
engagement and adherence with HIV prevention and
treatment which is of paramount importance to control
the HIV epidemic in this region of the world.
Abbreviations
CDC: Centers for Disease Control and Prevention; DBS: Dried blood spot;
ELISA: Enzyme-linked immunoabsorbent assay; HCV: Hepatitis C virus;
HIV: Human immunodeficiency virus; IBBS: Integrated biological behavioral
survey; PLHIV: Persons living with HIV; PWID: Persons who inject drugs
Acknowledgements
The authors would like to express their gratitude to the following individuals
for their contribution to the study in Kazakhstan: V. Kruykova, V. Ivakin, L.
Ganina, B. Sagimbayev, Zh. Tyutenova, A. Zhaparbekov, and M. Zhegolko,
and in Kyrgyzstan: A. Dooronbekova, U. Chokmorova, Zh. Nupbaeva, R.
Toktalieva, S. Asanbekova, Ch. Isaeva, N. Turdukulov, T. Joldoshbaev, G.
Atazakova, A. Gulumkan-kyzy, R. Gazamova, B. Omurzakova, V. Sidorenko, O.
Novikova, and V. Kebekbaeva. The authors would also like to thank Irene Benech, Richard Needle, Janell Wright, and Indira Aitmagambetova, from the
Centers for Disease Control and Prevention (CDC), and Adrienne Hurst and
Charon Gwynn from ICAP in New York for their inputs during the assessment
design and protocol development.
Funding
This study was funded by the US Government Gender Challenge Funds
within the framework of Cooperation Agreement 5U2GPS003031 signed by
the US Centers for Disease Control and Prevention (CDC).
Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Deryabina et al. Harm Reduction Journal

(2019) 16:1

Authors’ contributions
APD contributed to the conception, design, data collection and analysis, and
interpretation of data, drafted the article, and approved the final article. PP
contributed to the conception, design, and interpretation of data, drafted
the article, and approved the final article. WMES contributed to the
conception and design of the study, revised the content of the article for
content, and approved the final article for submission.
Ethics approval and consent to participate
This study was approved by the Republican AIDS Centers of the Ministries of
Health of the Republic of Kazakhstan and the Kyrgyz Republic, Institutional
Review Board (IRB) of the Kazakhstan School of Public Health, the Committee
on Bioethics under the Ministry of Health of the Kyrgyz Republic, and the IRB
of Columbia University Medical Center.
Verbal informed consent was sought from all the study participants. Waiver
of written informed consent was requested because the only record linking
the subject and the research would be the consent document and the
principal risk would be potential harm resulting from breach of
confidentiality.
Consent for publication
Not applicable
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
ICAP at Columbia University, 34/1 Samal -3, Almaty 050051, Kazakhstan.
2
ICAP at Columbia University, Allan Rosefield Building, 722 West 168th Street,
Room 1310, New York, NY, USA.
Received: 5 June 2018 Accepted: 19 December 2018

References
1. HIV/AIDS JUNPo. The Gap Report. Geneva: UNAIDS; 2014. p. 2015.
2. Rosenkranz M, Kerimi N, Takenova M, Impinen A, Mamyrov M, Degkwitz P,
et al. Assessment of health services for people who use drugs in Central
Asia: findings of a quantitative survey in Kazakhstan and Kyrgyzstan. Harm
Reduct J. 2016;13(1):3.
3. Ganina LEA, Kaspirova A, Kuznetsova N, Vinogradov V. Обзор
эпидемиологической ситуации по ВИЧ-инфекции в Республике Казахстан
за 2013–2015 гг: Almaty Republican AIDS Center in Kazakhstan; 2016.
4. Ganina LEA, Kaspirova A, Kuznetsova N, Vinogradov V. Обзор
эпидемиологической ситуации по ВИЧ-инфекции в Респубоике
Казахстан (Review of epidemiological situation on HIV in the Republic of
Kazakhstan). Almaty: Republican AIDS Center of the Kyrgyz Republic; 2016.
5. StataCorp., inventorStata Statistical Software: Release 13. 2013.
6. Nurgalieva ZZ, Hollinger FB, Graham DY, Zhangabylova S, Zhangabylov A.
Epidemiology and transmission of hepatitis B and C viruses in Kazakhstan.
World J Gastroenterol. 2007;13(8):1204–7.
7. Iashina TL, Favorov MO, Shakhgil’dian IV, Iarasheva DM, Nazarova OI,
Derevianko EN, et al. The spread of hepatitis C markers among the
population of regions of Russia and Central Asia. Zh Mikrobiol Epidemiol
Immunobiol. 1993;5:46–9.
8. Hope V, Eramova I, Capurro D, Donoghoe M. Prevalence and estimation of
hepatitis B and C infections in the WHO European region: a review of data
focusing on the countries outside the European Union and the European
free trade association. Epidemiol Infect. 2014;142(2):270.
9. Karabaev BB, Beisheeva NJ, Satybaldieva AB, Ismailova AD, Pessler F,
Akmatov MK. Seroprevalence of hepatitis B, hepatitis C, human
immunodeficiency virus, Treponema pallidum, and co-infections among
blood donors in Kyrgyzstan: a retrospective analysis (2013-2015). Infect Dis
Poverty. 2017;6(1):45.
10. Allen S, Tice J, Van de Perre P, Serufilira A, Hudes E, Nsengumuremyi F, et al.
Effect of serotesting with counselling on condom use and seroconversion
among HIV discordant couples in Africa. BMJ. 1992;304(6842):1605–9.

Page 6 of 6

11. Dave SS, Stephenson J, Mercey DE, Panahmand N, Jungmann E. Sexual
behaviour, condom use, and disclosure of HIV status in HIV infected
heterosexual individuals attending an inner London HIV clinic. Sex Transm
Infect. 2006;82(2):117–20.
12. Dokubo EK, Shiraishi RW, Young PW, Neal JJ, Aberle-Grasse J, Honwana N, et al.
Awareness of HIV status, prevention knowledge and condom use among
people living with HIV in Mozambique. PLoS One. 2014;9(9):e106760.
13. El-Bassel N, Shaw SA, Dasgupta A, Strathdee SA. People who inject drugs in
intimate relationships: it takes two to combat HIV. Curr HIV/AIDS Rep. 2014;
11(1):45–51.
14. Manaf RA. HIV risk and preventive behaviours among the intimate partners
of men who inject drugs in Kuala Lumpur and Selangor; 2015.
15. CDC. Drug use and sexual behaviors among sex partners of injectingdrug users--United States, 1988–1990. MMWR Morb Mortal Wkly Rep.
1991;40(49):855.
16. McNairy ML, Deryabina A, Hoos D, El-Sadr WM. Antiretroviral therapy for
prevention of HIV transmission: potential role for people who inject drugs
in Central Asia. Drug Alcohol Depend. 2013;132:S65–70.
17. Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C, Wabwire-Mangen F,
et al. Viral load and heterosexual transmission of human immunodeficiency
virus type 1. N Engl J Med. 2000;342(13):921–9.
18. El-Bassel N, Gilbert L, Terlikbayeva A, Wu E, Beyrer C, Shaw S, et al. HIV
among injection drug users and their intimate partners in Almaty,
Kazakhstan. AIDS Behav. 2013;17(7):2490–500.
19. Des Jarlais DC, Arasteh K, McKnight C, Hagan H, Perlman D, Friedman SR. Using
hepatitis C virus and herpes simplex virus-2 to track HIV among injecting drug
users in New York City. Drug Alcohol Depend. 2009;101(1):88–91.
20. Chen SL, Morgan TR. The natural history of hepatitis C virus (HCV) infection.
Int J Med Sci. 2006;3(2):47–52.
21. Alipour A, Rezaianzadeh A, Hasanzadeh J, Rajaeefard A, Davarpanah MA.
Sexual transmission of hepatitis C virus between HIV infected subjects and
their main heterosexual partners. Hepat Mon. 2013;13(11):e13593-e.
22. Vanhommerig JW, Lambers FA, Schinkel J, Geskus RB, Arends JE, van de
Laar TJ, et al. Risk factors for sexual transmission of hepatitis C virus among
human immunodeficiency virus-infected men who have sex with men: a
case-control study. Open Forum Infect Dis. 2015;2(3):ofv115.
23. Terrault NA, Dodge JL, Murphy EL, Tavis JE, Kiss A, Levin T, et al. Sexual
transmission of hepatitis C virus among monogamous heterosexual
couples: the HCV partners study. Hepatology. 2013;57(3):881–9.
24. Sy T, Jamal MM. Epidemiology of hepatitis C virus (HCV) infection. Int J Med
Sci. 2006;3(2):41–6.
25. Vandelli C, Renzo F, Romano L, Tisminetzky S, De Palma M, Stroffolini T, et
al. Lack of evidence of sexual transmission of hepatitis C among
monogamous couples: results of a 10-year prospective follow-up study. Am
J Gastroenterol. 2004;99(5):855–9.
26. Loeliger KB, Marcus R, Wickersham JA, Pillai V, Kamarulzaman A, Altice FL.
The syndemic of HIV, HIV-related risk and multiple co-morbidities among
women who use drugs in Malaysia: important targets for intervention.
Addict Behav. 2016;53:31–9.
27. Napper LE, et al. HIV risk behavior self-report reliability at different recall
periods. AIDS Behav. 2009;14(1):152–61.

