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ABSTRACT

Background: Assisted partner notification (PN) is an effective approach for increasing HIV testing among
heterosexual partners. There is sparse evidence on its effect among sexual partners of men who have sex
with men (MSM).

Methods: A randomized controlled trial was conducted to compare the effect of assisted PN and pas-
sive PN interventions on uptake of HIV testing among male and female sexual partners of newly HIV-
diagnosed MSM. In the passive PN group, participants were encouraged to disclose their HIV status and
refer and persuade sexual partners to access HIV testing services (HTS). In the assisted PN group, partici-
pants were further provided with HIV self-testing kits for sexual partners to take a test at home or allow
a community health worker from MSM-serving community-based organization (CBO) to anonymously re-
fer and persuade their sexual partners to access HTS. The primary outcome was the proportion of index
cases who had any sexual partner accessing HTS within four months after randomization. This trial is
registered with chictr.org.cn, ChiCTR1800017813.

Findings: Between August 2017 and January 2019, 187 MSM newly diagnosed with HIV in a large city
Shenyang in northern China were enrolled in the study and randomly assigned to either passive PN
(n=90) or assisted PN (n=97) study groups. The proportion of index cases who disclosed their HIV sta-
tus to any sexual partners within three months of randomization was similar between passive PN (57%,
95% confidence interval [CI]: 46-67%) and assisted PN groups (58%, 95% CI: 48-68%). During four months
of follow-up, the number of sexual partners named, referred to HTS, tested and testing positive per in-
dex case was 3+2, 07, 0-2 and 0-03 in the passive PN group, and 4-0, 10, 0-5 and 0-10 in the assisted
PN group. Thirty-five percent of index cases in the assisted PN group had any sexual partners accessing
HIV testing compared to 17% in the passive PN group (P = 0-004); 49% sexual partners who were dis-
closed by index cases in the assisted PN group had access HTS compared to 28% in the passive PN group
(P = 0-007).

Interpretation: The assisted PN strategy incorporating HIV self-testing and CBO outreach can increase
uptake of HIV testing among sexual partners of MSM who were recently diagnosed with HIV.
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Research in context

Evidence before this study

We searched peer-reviewed journal articles, as of June 28,
2020, assessing the effect of assisted partner notification (PN)
among HIV-infected men who have sex with men (MSM).
We used the search terms “partner notification”, “HIV partner
service”, “men who have sex with men”, and “male couple”
without language restrictions. We found 19 articles about
partner notification among MSM living with HIV, mainly from
the Americas, Europe, Australia and Taiwan. These studies
included one review, two randomized controlled trial (RCT)
for syphilis or HIV partner notification and 16 observational
studies. We are not aware of any published data on evaluat-
ing the efficacy of assisted PN linked with HIV self-testing
and community mobilization for improving HIV disclosure
and partner testing among HIV-infected MSM.

Added value of this study

To our knowledge, this is the first randomized controlled
trial to evaluate the effect of assisted PN on HIV disclosure
and sexual partners testing among MSM living with HIV.
Though there was no difference in HIV disclosure between
assisted PN and passive PN strategies, the assisted PN strat-
egy (incorporating HIV self-testing and community-based or-
ganization outreach) significantly increased uptake of HIV
testing among sexual partners of MSM who were recently di-
agnosed with HIV (49% in assisted PN vs. 28% in passive PN
group; P = 0-007). More index cases in the assisted PN group
had any sexual partners accessing HIV testing (35% in assisted
PN vs. 17% in passive PN group; P = 0-004).

Implications of all the available evidence

HIV testing is the gateway to prevention and care, and
it is suboptimal among MSM. HIV/AIDS cases are increasing
among MSM in China. Passive PN is still widely adopted by
HIV public health workers, which results in very low HIV
testing coverage among sexual partners of HIV-positive MSM.
Our study suggests that the assisted PN strategy is effective
and feasible for increasing HIV testing and expanding testing
coverage through sexual networks of MSM. Further research
is needed to develop more effective PN strategies to improve
uptake of HIV testing among MSM sexual partners.

Introduction

Although public health officials have focused on reaching the
“90-90-90” HIV targets since 2014, these goals have still not been
met.! Globally, 81% of people living with HIV (PLHIV) had been
diagnosed in 2019, 67% of those diagnosed received treatment,
and 59% of those receiving treatment had achieved HIV suppres-
sion. Progress toward achieving these targets, particularly the first
one, is even lower in the Asia-Pacific region and China in 2018
(69%-54%-49% and 68%-80%-94%, respectively).? To achieve the first
target of ensuring at least 90% of PLHIV are diagnosed in China,
new approaches are needed to increase HIV testing in key popula-
tions, such as men who have sex with men (MSM). In China, MSM
are disproportionately affected by HIV. The HIV prevalence among
MSM in 2018 was 6-9%, which was significantly higher than in the
general population (0-09%). Fifty-nine percent of HIV-positive MSM
have been diagnosed, but less than half of these patients had re-

ceived treatment.”> In addition, Chinese MSM are discriminated
against because their sexual orientation, thus increasing their pri-
vacy concerns relating to disclosure of a positive HIV diagnosis to
sexual partners.*

Passive HIV partner notification (PN) refers to when PLHIV are
encouraged by health care providers to disclose their status to
their sexual partners by themselves and suggest their partners to
take HIV testing. Assisted PN, i.e., when providers offer assistance
to PLHIV to contact and test sexual partners, has been found to be
acceptable by those newly diagnosed and highly effective for case-
finding among sexual partners.”® A meta-analysis of randomized
controlled trials (RCTs) from Malawi, Kenya and the United States
demonstrated that assisted PN resulted in a 1-5-fold increase in
the uptake of HIV testing among sexual partners compared to pas-
sive PN.°>"8 Observational studies conducted in Mozambique and
the United States have shown that assisted PN approaches were
associated with higher HIV testing uptake among notified partners
compared to passive PN.”'0 The World Health Organization HIV
PN guidelines strongly recommend voluntary assisted PN services
be part of a comprehensive package offered to PLHIV.!! However,
only 67 countries have policies for HIV PN worldwide in 2016, of
which 17% mention provider referral approach.'!

In addition, most research on PN focuses on opposite-sex sexual
partnerships, and thus may not be generalizable to MSM.!? Several
observational studies have investigated the implementation of pas-
sive PN and assisted PN among MSM.'3>-1> More data are needed on
PN intervention among MSM, but few RCTs have been conducted
to evaluate the effectiveness of assisted PN compared with passive
PN in this population.

Involving an MSM-friendly community-based organization
(CBO) in HIV prevention efforts can improve HIV testing and link-
age to care among MSM.!6:17 HIV self-testing (HIVST) also pro-
motes HIV testing uptake by providing rapid results at home.'8:19
Previous research on integrating CBOs or HIVST to a PN strategy is
limited; however, one cross-sectional study in Vietnam found that
community-led HIV testing services (HTS) such as assisted PN for
key populations (i.e., MSM and people who inject drugs) are feasi-
ble and effective.2’ Most previous studies on PN were carried out
in developed countries and evaluated the effectiveness of PN on
prevention of sexually transmitted infections.?!

The current strategy based on passive PN among MSM in China
might be hard to reach sexual partners of PLHIV. With the back-
ground of moderate high HIV burden among Chinese MSM,%? ev-
idence on new effective strategies is needed for policy maker to
adjust HIV case-finding strategies. We conducted an RCT to assess
the feasibility and effectiveness of an assisted PN strategy that in-
corporated HIV self-testing or MSM-serving CBO outreach on in-
creasing HIV testing among sexual partners of Chinese MSM.

Methods
Study design and participants

This study was designed as an RCT to evaluate the effect of an
assisted PN strategy on HIV testing uptake among sexual partners
of MSM living with HIV. Participants were recruited in the HIV vol-
untary counseling and testing (VCT) clinic at a teaching hospital
of medical school in Shenyang City in northern China. From Au-
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gust 2017 to January 2019, PLHIV were invited to participate in the
study. Men were eligible if they met the following conditions: born
male, age 18 years or older, self-report of oral or anal intercourse
with male partners in the past six months, a diagnosis with HIV
in the past three months, and provision of informed consent for
study participation. MSM who had already notified sexual partners
of their HIV status were excluded. Following informed consent, an
interviewer administered a questionnaire to collect data on demo-
graphic and behavioral characteristics, sexual behaviors, and HIV
testing history. Then, participants were randomized to either pas-
sive PN or assisted PN groups.

Randomization

A randomization sequence was created using SPSS 20-0 statis-
tical software with the number seed of 20170814, and the Visual
Binning function in SPSS was then used to divide the sequence into
two groups. Participants were enrolled and assigned to either the
passive PN or assisted PN group. Enrollment was ongoing for the
study period, and participants were followed for four months after
randomization.

Study procedures

After randomization, a trained study counselor encouraged in-
dex cases of both passive PN and assisted PN groups to disclose
their HIV status to their sexual partners during a four-month
follow-up period. In addition, index cases were asked by clinical
staff to refer and persuade their sexual partners to access HTS at a
nearby clinic on themselves.

In the assisted PN group, index cases were additionally offered
two options: HIVST kits for at-home testing of their partners, or
providing partners’ contact information and providing consent for
a trained community health worker (CHW) from an MSM-serving
CBO to anonymously notify their sexual partner(s) of their poten-
tial exposure to HIV and invite them to take an HIV test at the
study clinic. In the HIVST kits option, research staff demonstrated
in-person to the index case how to use the HIVST kits and pro-
vided enough kits for all sexual partners of the index case. Index
cases were instructed to distribute the HIVST kits to their part-
ners and ask their sexual partners to provide online consent. Af-
ter their sexual partners completed self-testing, the index cases
sent the photographs of the test results to research team through
website. In the CHW outreach option, index cases provided contact
information of their sexual partners (i.e., phone numbers and so-
cial media accounts, primarily Blued and WeChat). A full-time em-
ployed CHW from an MSM-serving CBO contacted sexual partners
using the following message: “Good day. My name is Qiang and I
am a counselor from the VCT clinic at the First Affiliated Hospi-
tal of China Medical University. Our facility provides free HIV test-
ing services and health education. If you visit our VCT clinic, you
will be compensated about seven US dollars and receive free con-
doms and lubricants. My phone number is “**’. Looking forward
to seeing you soon.” This invitation did not disclose any informa-
tion on the index case including their HIV status. The CHW dis-
cussed strategies to help overcome any barriers to visiting the VCT
clinic, and scheduled appointments for sexual partners to access
HTS. The CHW made three phone attempts, followed by three so-
cial media attempts to contact each sexual partner provided by the
index case. When any sexual partners visited the study clinic, they
provided a consent before receiving an HIV testing.

In the passive PN group, the index cases were asked to disclose
their HIV status to their sexual partners and suggest their partners
to get an HIV test on themselves. Research staff contacted index
case in both passive PN and assisted PN groups by phone at one,
two, three and four months of follow-ups to ask index cases about
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whether their sexual partners took a test and what was the testing
result. Index cases in both groups who chose not to disclose their
HIV status to any partner were asked to provide information on
why they decided not to disclose; this data was stratified by type
of sexual partner.

Definitions of outcomes and covariates

The primary outcome was the proportion of index cases who
successfully had any sexual partner accessing HTS (i.e., docu-
mented HIV self-testing or clinic-based testing) within four months
after randomization. The secondary outcomes included the pro-
portion of index cases who disclosed their HIV status to any sex-
ual partner within three months after randomization, the propor-
tion of referred sexual partners who accessed HTS during the four
months of follow-up, and the proportion of sexual partners who
accessed HTS that provided a positive test report for HIV (either
HIVST or clinic-based).

Referred sexual partners were defined as individuals who had
sex with index case, suggested HTS by the index case or reached
out to HTS by the CHW. Accessed HTS was defined as the re-
ferred to sexual partner completing an HIV test. Completing an
HIV test included providing documentation of the use of an HIVST
(i.e., sending a picture of the test results to study staff), receiving
a clinic-based HIV test (i.e., providing the official HIV testing re-
port to study staff, with or without HIV result), or going to the
clinic and reporting a previous positive test for HIV (i.e., providing
a photo of a positive previously taken HIVST result or HIV testing
report from health facilities). Tested positive (i.e., newly diagnosed
with HIV) was defined as the sexual partner providing a docu-
mented positive test result to study staff from a test taken after
enrollment of the index case (i.e., a photo of a positive HIVST re-
sult or of a positive result from the official HIV testing report).

Regular male sexual partner was defined as a man with whom
the index case had a sexual relationship lasting more than three
months in past six months, and casual male sexual partner was
defined as a man with whom the index case had occasional sex
or a sexual relationship lasting three months or fewer in past six
months. Female sexual partner (i.e., a wife, girlfriend, or female
commercial sex partner) was defined as a woman having any sex-
ual relationship with the index case in past six months.

Statistical analysis

The sexual partner testing index equals to the number of sex-
ual partners who accessed HIV testing divided by the number of
index cases. The case-finding index equals the number of newly di-
agnosed HIV cases among sexual partners divided by the number
of index cases. The sample size was calculated based on estimat-
ing the difference in the proportion of index cases in two groups
who had any sexual partner accessing HTS within four months af-
ter randomization. We estimated that a sample size of 192 MSM
participants would provide a statistical power of 80% to detect a
difference of 20% in the proportions between two study groups
at a significance level of 0-05 (two-tailed) (see Supplementary ap-
pendix 2).

Cox proportional hazards regression was used to determine the
adjusted hazard ratio (aHR) for factors associated with the index
case who had any sexual partner access HTS within four months of
randomization, including intervention group. Cox regression anal-
ysis was also performed to calculate aHR for the same factors
plus the type of sexual partner, which are associated with more
partners accessing to HTS. Covariates included age, residence per-
mit in the past six months, marital status, occupation, education,
monthly income, main venue for seeking male sexual partners
in the past six months (i.e., internet and mobile applications or
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other), self-reported sexual orientation (i.e., homosexual or other),
and the number of regular male sexual partners, casual male sex-
ual partners, and female sexual partners in the past six months,
and the condom use with each type of sexual partner in the past
six months (i.e., always, mostly, occasionally, never).

Time to having any sexual partner access HTS among index
cases (both HIV self-testing or clinic-based) and time to test HIV
among sexual partners were calculated using the Kaplan-Meier es-
timator. In addition, we compared our findings to the HIV testing
cascade stratified by each PN group and type of sexual partner:
1) number of sexual partners identified; 2) proportion of identi-
fied sexual partners who were disclosed/referred to HTS (by in-
dex case or by CHW); 3) proportion of those referred who were
persuaded to access HIV testing (both HIV self-testing and clinic-
based testing); and 4) proportion of those persuaded to access HIV
testing who provided a documented HIV positive test report (i.e.,
were diagnosed with HIV). Above findings were compared using
a Chi-square test. An o level of 0-05 was defined as statistically
significant. All data analysis was conducted using SPSS 20-0 (IBM
Corp., Armonk, NY, USA). This trial is registered with chictr.org.cn,
ChiCTR1800017813.

Role of the funding source

The funders had no role in study design, data collection, data
analysis, interpretation, or writing of the report.

Results
Demographic and behavioral characteristics of index cases

A total of 281 MSM were newly diagnosed with HIV at the
study clinic between August 2017 to January 2019. Seven refused
to participate, and of the remaining 274 potential participants, 187
(68%) were eligible for the study and randomly assigned to either
passive PN (n=90) or assisted PN (n=97) study groups. The main
reason for ineligibility was not having any sexual partners in the
past six months (Figure 1).

Of 187 men enrolled in this study, the median age was 29-2
years (interquartile range (IQR): 24-6-36+1 years), 40% were sin-
gle, and 61% self-reported their sexual orientation as homosexual.
Approximately 65% of participants met sexual partners in the past
six months mainly through the Internet or mobile applications,
and about 58% were employed full-time. Participant characteris-
tics were similar in both the passive PN and assisted PN groups
(Table 1).

Comparison of HIV disclosure and partner testing between assisted
and passive PN groups

The proportion of index cases in the assisted PN group who dis-
closed their HIV status to any sexual partners within three months
following randomization was 58% (56/97; 95% confidence interval
[CI]: 48-68%); a similar proportion was found in the passive PN
group as 57% (51/90, 95% Cl. 46-67%; Figure 1).

Over one third (35%, 34/97; 95% Cl: 26-45%) of index cases in
the assisted PN group had any sexual partner accessing HIV test-
ing compared to 17% (15/90; 95% CI: 10-26%) in passive PN group
(risk difference [RD]: 18%; 95% Cl: 6-30%; P = 0-004); 49% (43/88;
95% CI: 39-59%) sexual partners in the assisted PN group who were
disclosed by index cases received HTS, which was higher than 28%
(20/72; 95% CI: 19-39%) in the passive PN group (RD: 21%; 95% CI:
6-35%; P = 0+006) (Figure 1 and 2). After adjusting for sociodemo-
graphic characteristics and number of sexual partners, participants
in the assisted PN groups had more than two times faster to refer
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their sexual partners accessing HTS compared to those in the pas-
sive PN group (aHR = 2-25, 95% CI: 1-18-4-28). For partners who
were disclosed by index cases, those in the assisted PN group were
more than two times likely to have access to HTS (aHR = 2+78, 95%
Cl: 1-54-5-02) (Figure 3).

Reasons for HIV non-disclosure to sexual partners

Figure 4 depicted the challenges, stratified by type of sexual
partner, to implementing both passive and assisted PN groups. Of
those who refused to disclose their HIV status to sexual partners,
30 index cases were willing to explain their reasoning, and they
had a total of 30 regular male sexual partners, 106 casual male
sexual partners, and 14 female sexual partners. The main reasons
for non-disclosure included: 1) fear of disclosing their HIV status to
their regular (43%, 13/30) and to casual male sexual partners (21%,
22/106); 2) difficulty with how to communicate a positive HIV di-
agnosis to their regular (30%, 9/30) and casual male sexual part-
ners (29%, 31/106); and 3) concern that their regular (27%, 8/30) or
casual male sexual partners (5%, 5/106) would be unable to emo-
tionally handle the information of their HIV diagnosis (Figure 4).

HIV testing cascades by type of sexual partner

Sixty-five percent of index cases reported having regular male
partners, 71% reported casual male partners and 15% reported fe-
male partners. The total number of identified sexual partners of
any type (i.e., regular male, casual male, or female) was 307 in
the passive PN group and 356 in the assisted PN group. Among
sexual partners who accessed HTS, the percentage who provided a
documented positive HIV test report (either HIVST or clinic-based)
was higher but did not differ significantly between the assisted PN
group (10/43, 23%) and passive PN group (3/20, 15%, Chi-square
P = 0-451). Among identified regular male sexual partners, the per-
centage who were referred to HTS was similar between the as-
sisted PN (49/73, 67%) and passive PN groups (50/90, 56%; chi-
square P = 0-133). Among referred regular male sexual partners,
the percentage who accessed HTS was significantly higher in the
assisted PN group (25/49, 51%) than passive PN group (14/50, 28%;
chi-square P = 0-019). There were no significant differences for
casual male sexual partners or female sexual partners between
the passive and assisted PN groups in the HIV testing cascades
(Figure 5).

During four months of follow-up, the number of sexual part-
ners named and disclosed/referred to HTS per index case was 32
and 0-7 in the passive PN group and 4-0 and 10 in the assisted
PN group. The sexual partner testing index was 0-44 (43/97) in
the assisted PN group and 0-22 (20/90) in the passive PN group.
The case-finding index was 0+10 (10/97) in the assisted PN group
and 0-03 (3/90) in the passive PN group. In both study groups, the
use of HIVST was low; approximately 10% of referred sexual part-
ners who accessed HTS provided a documented test report through
HIVST (10% (2/20) in passive PN, 12% (5/43) in assisted PN). About
half of referred sexual partners who accessed HTS did not provide
documentation of their test results (50% (10/20) in passive PN, and
47% (20/43) in assisted PN).

Discussion

Assisted partner notification that incorporated HIVST and out-
reach by a CHW from an MSM-serving CBO resulted in a 56%
increase in the proportion of referred sexual partners who ac-
cessed HTS compared to passive partner notification. Among any
disclosed sexual partners, the percentage of accessing HTS was also
higher in the assisted PN group (49%) than in the passive PN group
(28%). While the percentage of sexual partners disclosed/referred
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281 MSM newly diagnosed with HIV between
August 2017 and January 2019

‘L

» 7 refused to participate

274 evaluated for eligibility

87 ineligible for study:

- 62 did not have a sexual partner in
the past six months

A 4

A4

- 16 had previously notified their
sexual partners

187 enrolled and randomly assigned

- 9 were diagnosed with HIV over 3

months ago

:

!

90 assigned to passive PN

97 assigned to assisted PN

!

!

*57% (51/90) of index cases disclosed their
HIV status to any sexual partner within three
months of enrollment

*24% (72/307) of sexual
successfully disclosed

partners were

*58% (56/97) of index cases disclosed their
HIV status to any sexual partner within three
months of enrollment

*25% (88/356) of sexual
successfully disclosed

partners were

|

}

*17% (15/90) of index cases had any sexual
partner access HIV testing services (referral
through index cases, clinic-based HTS only)
within four months of enrollment

*28% (20/72) of sexual partners had received
HIV testing after disclosure/referral

*35% (34/97) of index cases had any sexual

partner access HIV testing services (referral
through index case or CHW outreach, clinic-
based HTS or HIV self-testing) within four
months of enrollment

*49% (43/88) of sexual partners had received
HIV testing after disclosure/referral

Figure 1. Study design of randomized controlled trial

to HTS was similar in both two groups, the percentage of dis-
closed/referred sexual partners received HIV testing was signifi-
cantly higher if the index case was assigned to assisted PN that
included HIVST and CHW outreach compared to passive PN. For
both PN groups, regular male sexual partners were more likely to
be disclosed/referred to HTS compared to casual male sexual part-
ners. Through a randomized controlled trial, we determined the ef-
fectiveness of assisted PN on increasing HIV testing among sexual
partners of Chinese MSM recently diagnosed with HIV.

To the best of our knowledge, this study is the first random-
ized assessment of assisted partner notification (HIVST plus CHW
outreach) among HIV-positive MSM in China, including HIV disclo-
sure and accessing HTS among sexual partners. The proportion of
index cases who had any sexual partner access HTS was signifi-
cantly higher in the assisted PN group compared to the passive PN
group; sexual partners in the assisted PN group, in addition to re-
ferral by the index case, could have been referred to HTS through
CHW outreach and this outreach could have increased sexual part-
ner accessing HTS. These results are consistent with findings from
an observational study examining feasibility of PN in collaboration

with Chinese MSM-serving CBOs.'> Another cross-sectional survey
in Yunnan showed that 60% of MSM in chronic HIV infected stage
successfully referred their sexual partners for HIV testing.? Index
cases also refer a higher percentage of regular male sexual part-
ners to HTS compared to casual male sexual partners, possibly be-
cause the index case knows the contact information of their reg-
ular male sexual partner and has a sense of ethical responsibility
for their partners’ health.>* In contrast, casual male sexual part-
ners may be difficult to reach as the index case may not have es-
tablished the relationship needed discuss HIV serostatus and test-
ing. Innovative strategies such as structural intervention of social
networks2°-26 and procedures for health providers to offer assisted
PN services'? could increase the percentage of casual male sexual
partners who are referred to HTS.

The percentage of any sexual partner who accessed HTS and
were diagnosed with HIV (i.e., provided a documented positive
HIV test report dated after index case enrollment) in both pas-
sive PN and assisted PN groups (15% and 23%, respectively) was
much higher than previously reported in studies conducted among
MSM in China. For example, the HIV prevalence among sexual
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Table 1

Baseline sociodemographic characteristics and sexual behaviors of 187 participants
Variable Total Passive PN group  Assisted PN group

N=187 (%) n=90 (%) n=97 (%)

Age, years
<24 50 (26+7) 25 (27-8) 25 (25-8)
>24 137 (73+3) 65 (72:2) 72 (74-2)
Median (IQR) 29:2 (246-36+1)  29+1 (24-2-35-1) 298 (24+7-369)
Residence permit in the past six months
Shenyang 61 (32:6) 34 (37-8) 27 (27-8)
Other cities of Liaoning Province 67 (35+8) 29 (32-2) 38 (39:2)
Other provinces 59 (31+6) 27 (30+0) 32 (330)
Education
High school and below 63 (33+7) 28 (31-1) 35 (361
College and above 124 (66+3) 62 (68+9) 62 (639
Marital status
Single 75 (40-1) 34 (37-8) 41 (42-3)
Cohabitated with man 62 (33:2) 33 (36+7) 29 (29+9)
Ever married to woman 50 (26+7) 23 (25+6) 27 (27-8)
Occupation
Full-time 108 (57+8) 49 (54-4) 59 (60-8)
Part-time 30 (16-0) 16 (17-8) 14 (14-4)
Unemployed 28 (15-0) 16 (17-8) 12 (12-4)
Student 21 (11:2) 9 (10-0) 12 (12-4)
Monthly income, US dollars
<430 60 (32-1) 30 (33:3) 30 (30+9)
431-720 75 (40-1) 32 (35+6) 43 (44-3)
> 720 52 (27-8) 28 (31-1) 24 (24-7)
Main venue for seeking male sexual partners in the past six months
Internet / mobile applications 121 (64+7) 56 (62+2) 65 (67-0)
Other? 66 (35-3) 34 (37-8) 32 (33-0)
Self-reported sexual orientation
Homosexual 114 (61-0) 57 (63+3) 57 (588
Other® 73 (39:0) 33 (36+7) 40 (41-2
Total number of sexual partners per index case in the past six months®
Median (IQR) 3(1-4) 3(1-4) 3 (2-5)
Number of regular male sexual partners in the past six months
0 65 (34-8) 27 (30-0) 38 (39:2)
1 97 (51+9) 49 (54-4) 48 (49+5)
>2 25 (13+4) 14 (15+6) 11 (11-3)
Condom use with regular male sexual partners in the past six months (N=122)
Always 38 (31-1) 22 (34+9) 16 (27-1)
Mostly 26 (21:3) 11 (17+5) 15 (25+4)
Occasionally 21 (17-2) 9 (14-3) 12 (20-3)
Never 37 (30-3) 21 (333) 16 (27-1)
Number of casual male sexual partners in the past six months
0 55 (29:4) 35 (38+9) 20 (20-6)
1-2 73 (39:0) 33 (36+7) 40 (41-2)
> 2 59 (31+6) 22 (24-4) 37 (381)
Condom use with casual male sexual partners in the past six months (N=132)
Always 54 (40-9) 29 (52+7) 25 (32+5)
Mostly 35 (26°5) 13 (23+6) 22 (28:6)
Occasionally 15 (11+4) 5 (9-1) 10 (13-0)
Never 28 (21:2) 8 (14+5) 20 (26-0)
Female sexual partners in the past six months
No 160 (85+6) 76 (84-4) 84 (86°6)
Yes 27 (14+4) 14 (15+6) 13 (13+4)
Condom use with female sexual partners in the past six months (N=27)
Always 13 (48-1) 8 (57-1) 5 (38+5)
Mostly 4 (14-8) 2 (14-3) 2 (15+4)
Occasionally 2 (7+4) 1(7-1) 1(7-7)
Never 8 (29+6) 3 (21+4) 5(38:5)

* Used Fisher exact chi-square test.

2 Other venues of seeking male partners in the past six months: park 2 cases, bar 3 cases, public
bath 5 cases, have regular partner and do not need to seek male partners 56 cases.

b Other self-reported sexual orientation: heterosexual 3 cases, bisexual 49 cases, uncertain 21 cases.

¢ Total sexual partners number: including regular male sexual partners, casual male sexual partners,
and female sexual partners.PN = partner notification; IQR = interquartile range

partners recruited from MSM living with HIV in Chinese cities was
11%.15-23.27 Unfortunately, only 1% of newly diagnosed PLHIV from
2008 to 2017 were identified by PN testing services in Shenyang,
China.?® As 39% of referred sexual partners from both PN groups
accessed HTS, PN can potentially increase uptake of HIV testing
in this key population. Assisted PN strategy can target potentially
high-risk populations, increasing the number of PLHIV who know

their HIV status, and thus help to achieve the first goal of ensuring
at least 90% of PLHIV are diagnosed in China.

MSM engage in bisexual behaviors and their female partners
may be at high risk of HIV infection and have low prevalence
of HIV disclosure. 2939 Our study showed the low rate of ac-
cessed HTS among female sexual partners, which suggested ser-
vices in HIV disclosure and HTS should be enhanced. More atten-
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Figure 2. (A) Kaplan-Meier curve of the proportions of index cases in two study groups who had any sexual partners accessing HIV testing services within four months of
follow-up; (B) Kaplan-Meier curve of the proportions of total sexual partners who were disclosed by index cases had received HIV testing within four months of follow-up;
(C) Kaplan-Meier curve of the proportions of regular sexual partners who were disclosed by index cases had received HIV testing within four months of follow-up; (D)
Kaplan-Meier curve of the proportions of casual sexual partners who were disclosed by index cases had received HIV testing within four months of follow-up.

Number at risk is the number of index cases having not had partners’ access to HTS (A), or the number of sexual partners having not received HTS (B, C and D).

PN = partner notification

tion should be paid to HIV testing among female partners among
Chinese MSM. Due to social and family pressure, many MSM in
China choose to be married with a woman. They tend to hide both
sexual orientation and HIV status from their female partner. Our
study showed that the main reasons for the index cases not to
disclose their HIV status to female partners were communication
and emotional barriers. MSM with female partners may serve as
a bridging role in HIV transmission from high-risk MSM commu-
nity to their low-risk wives; therefore, MSM’s female partners are
at risk and should take HIV testing.

This study has implications for policy and future research. Our
assisted PN strategy included an option for a CHW from an MSM-
serving CBO to reach out and refer sexual partners to HTS. As the
CHW did not disclose the name of index cases to sexual partners,
this anonymous message gave index cases the option to not dis-
close their HIV status and still refer sexual partners to HTS through
the CHW outreach. In addition, the CHW was hired from an MSM-
serving CBO, and thus trained in communicating and developing

rapport with the MSM community.3! Both the anonymous aspect
and the sensitivity of the CHW with the MSM community likely
improved acceptability and ultimately uptake of the option of CHW
outreach option. The Chinese government recently issued an im-
plementation plan to mitigate the spread of HIV/AIDS in China
(2019-2022) and recommended that health facilities work together
with CBOs to improve HIV testing and prevention services.>? With
further training in assisted PN, CBOs can reach out to sexual part-
ners to increase uptake of HTS in key populations.

Additionally, we provided HIVST kits to index cases, and en-
couraged them to distribute these HIVST Kkits to their sexual part-
ners. HIVST can increase HIV testing uptake by providing re-
sults at-home. While the first HIVST guidelines in China were re-
leased in 2019 and provided technical guidance for medical and
health personnel, CBO volunteers, and self-testers, these guide-
lines did not provide information on how to incorporate HIVST
in PN strategies.>> In addition, documented uptake of HIVST was
low in this study, and thus future studies on PN should evalu-
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Figure 3. (A) Factors associated with index cases had any sexual partner access HIV testing within four months of follow-up; (B) Factors associated with sexual partners had
received HIV testing within four months of follow-up. The Cox multiple regression model adjusted for the following factors: age, residence permit in the past six months,
highest level of education, occupation, monthly income, main venue for seeking male sexual partners in the past six months, and self-reported sexual orientation.

HTS = HIV testing services; CI = Confidence interval; PN = partner notification
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Figure 4. Self-reported barriers to implementing passive or assisted PN by type of sexual partner among MSM participants

ate potential strategies to expand uptake of HIVST among MSM in
China.

There were several limitations in our study. First, in compari-
son to passive PN, assisted PN interventions increased uptake of
HIV testing among sexual partners of HIV-infected MSM. However,
these increases resulted in only seven more new HIV cases (ten
in assisted PN and three in passive PN). The main reasons might
include barriers to disclosing their HIV status to their sexual part-
ners among MSM and reluctance to disclose their sexual partners
to CBO staff for the purpose of assisted PN intervention. Therefore,
more innovative interventions should be developed to increase HIV
testing in this population. Second, the participants in our study
were followed for only four months, thus our understanding of the
effectiveness of assisted PN is limited to a short time period. It is
possible that more partners would test for HIV after four months
of follow up, for individuals who may have been exposed to HIV,

testing at the earliest is important and encouraged. The sample
size has sufficient power for primary outcome - proportion of in-
dex cases having sexual partners accessing to HTS, but might not
for other study outcomes such as proportion of sexual partners ac-
cessing to HTS. Future studies should explore potential long-term
effects and larger scale of assisted PN on HIV testing uptake among
the sexual partners of MSM. Third, this study was conducted one
clinic in one city, and the study population may differ from MSM
in other Chinese cities in terms of demographics and sexual be-
haviors and HIV testing service may also be heterogenous across
China. These factors may limit the generalizability of the study
findings. However, the homosexuality culture, HIV testing policies
and CBO’s role in HIV testing are consistent in China, so our study
findings may apply to other parts of China. Forth, this study may
suffer from a Hawthorn effect. Participants in the assisted group
may be more active in promoting their partners for testing be-
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Figure 5. HIV testing cascades by type of sexual partners in passive and assisted PN groups. (A). HIV testing cascade for all sexual partners; (B). HIV testing cascade for
regular male sexual partners; (C). HIV testing cascade for casual male sexual partners; (D). HIV testing cascade for female sexual partners. The percentage in the parenthesis
for each bar was obtained through comparing with the number in the left adjacent bar in the cascade.

4 Among sexual partners who were referred, the proportion who accessed HIV testing services were significantly higher in the assisted PN group than in the passive PN

group (Chi-square test P<0-05).

cause they know what the study was trying to do. This bias may
lead to overestimation of the intervention effects. In addition, the
two study arms ascertained partner testing outcomes in different
ways, which might hard to avoid ascertainment bias. A single-blind
design should be performed in further research to avoid potential
bias during data collection and assessment.

In conclusion, assisted PN strategy that incorporated HIVST and
outreach by a CHW from an MSM-serving CBO was effective at
increasing HIV testing uptake among referred sexual partners of
Chinese MSM newly diagnosed with HIV. The evidence from this
study suggests that assisted PN should be adopted by HIV public
health workers to expand HIV testing among HIV-positive MSM in
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China. Further real-world research is required to establish the prac-
tical effect of assisted PN strategy.
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