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ABSTRACT

Objectives The HIV epidemic is around 7%—20% among
men who have sex with men (MSM) in Southwest China.
The low HIV-testing rate highlights the need for tools to
identify high-risk MSM in resource-limited regions. Our
aim was, therefore, to evaluate the HIV RISK Assessment
Tool for HIV prediction and to characterise the primary
infection among MSM in Southwest China.

Design A cross-sectional survey was conducted in
Guizhou province between January and December 2018.
Participants were recruited from gay communities, among
whom the HIV RISK Assessment Tool was evaluated.
Logistic regression was used to analyse items associated
with HIV and the area under the curve (AUC) of the receiver
operating curve was calculated to quantify discrimination
performance.

Participants 1330 MSM participants, of which 83 (6.2%)
tested as HIV positive.

Results A higher composite score of the tool (adjusted
OR (aOR) 9.33, 95% Cl 4.57 to 19.05) was independently
associated with HIV infection. ltems positively associated
with HIV infection included having 2-5 same sex partners
(aOR 2.43,95%Cl 1.28 to 4.64), always (a0R 5.93, 95%Cl
1.59 to 22.13) or sometimes (aOR 4.25, 95% Cl 2.09 to
8.64) having unprotected anal intercourse, taking both
insertive and receptive sex roles (aOR 4.95, 95% Cl 2.57 to
9.53) or only the receptive sex role (aOR 2.26, 95% Cl 1.21
to 4.24). The tool showed an optimal discrimination ability
(AUC=0.827), with a specificity of 0.747 and sensitivity

of 0.785. Five MSM were identified with primary infection
and had similar sexual risk behaviors as HIV-positive
participants.

Conclusions The HIV RISK Assessment Tool showed an
overall good performance in predicting HIV risk among
MSM in Guizhou province where the prevalence is still
severe. This tool also demonstrated a potential to identify
primary infection and is worth being promoted in resource-
limited regions.

INTRODUCTION

By the end of 2018," approximately 860000
people were living with HIV in China and the
concern is increasing regarding the emerging
epidemics among men who have sex with
men (MSM).? The overall prevalence of HIV

Strengths and limitations of this study

» This is the first study to evaluate the HIV infection
risk using an HIV RISK Assessment Tool among
men who have sex with men (MSM) with a low HIV-
testing rate in southwest China.

» Primary infection among MSM in southwest China
was initially identified using a pooled RNA-testing
method.

» Sociodemographic variables were adjusted in
the analysis of the effectiveness of the HIV RISK
Assessment Tool, which thus showed a strong ex-
planatory strength.

» The confirmation of the tool in predicting primary in-
fection is restricted, which may be due to the small
sample size with limited information and further
studies with larger sample sizes are needed.

among MSM in China from 2001 to 2018 was
estimated to be 5.7%” and it is predicted that
the HIV incidence rate will reach 0.72 per
100 person-years among MSM in the next 20
years in China.*

There are substantial epidemiological vari-
ation in HIV between different geographical
regions.” Southwest and northwest China
are the most HIV-affected regions across the
atrisk groups with substantially higher preva-
lences in Guizhou, Yunnan and Sichuan prov-
inces.® Tt is, therefore, crucial to characterise
the HIV epidemic among MSM in southwest
China.

HIV testing is the first step in identifying
new HIV infections and improving access to
prevention and care.” Although China initi-
ated the ‘Four Free and One Care’ policy in
2003, a significant number of Chinese MSM
still do not participate in HIV counselling and
testing.” A meta-analysis revealed that more
than half of MSM had never been tested for
HIV, and only 38% had been tested in the
previous 12 months.” MSM do not believe
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themselves to be at risk of HIV and are afraid to be tested
positive and also have privacy concerns.'” In fact, system-
atic discrimination and stigma based on sexual orienta-
tion, for instance in healthcare settings, can also deter
some MSM from getting an HIV test.'' '* Moreover, MSM
with a previous negative result have been shown to be
more likely to continue risky behaviors."”

Due to these barriers, other methods to identify indi-
viduals at high risk of HIV infection are needed in south-
west China aimed at a targeted prevention and control
strategy. Several risk models specific to MSM have been
developed to quantify this risk including the Denver
model,'* the University of North Carolina at Malawi Risk
Screening Score model'” and the San Diego Early Test
Score model.'® However, these models were mainly devel-
oped for Western countries or for Africa.

The HIV RISK Assessment Tool specific to Chinese
MSM has, therefore, been developed to identify MSM at
different levels of risk of acquiring HIV. This tool can be
used by healthcare workers in order to raise awareness
among MSM of their risks for contracting HIV. The HIV
RISK Assessment Tool helps healthcare workers to adopt
individualised prevention interventions for targeted
groups, such as pre-exposure prophylaxis (PrEP), early
HIV testing and particularly primary infection.

Primary infection, the period following initial HIV
infection prior to antibody seroconversion, is when the
peak virus concentration is reached in the blood and
genital fluids, and has shown a low detection rate.'” '
Transmission is highest during this period'’ and there-
fore, the identification of the primary infection status and
its characteristics is also critical for effective intervention
strategies to reduce HIV transmission rates. Moreover,
the initiation of treatment during the primary infection
period is more likely to obtain a functional cure, which is
the ideal HIV treatment outcome.

A recent study estimated a risk prediction score for HIV
infection among MSM in Beijing™; however it is not clear
whether this tool can be used in resource-limited regions.
To date, no data have been published on the HIV infec-
tion risk and the primary infection among MSM in south-
west China.

To fill this gap, we conducted a cross-sectional study to
collect behavioural and biological data on MSM in 2018 in
Guizhou province located in southwest China. The objec-
tive of this study was to validate the HIV RISK Assessment
Tool developed by Li et al’' to estimate the HIV infection
risk and to analyse the characteristics of MSM participants
with primary infection in southwest China.

MATERIALS AND METHODS

Design and participants

The study was conducted following STROBE (Strength-
ening the Reporting of Observational studies in Epidemi-
ology) guidelines. A cross-sectional survey was conducted
in Guizhou province (including the cities of Anshun,
Bijie, Guiyang, Zunyi, Tongren, Qiannan autonomous

prefecture) between January and December 2018.
A convenience sampling method was used to recruit
subjects, and MSM participants were invited by local
community-based organisations (CBOs). Each CBO is
run by 2-3 full-time staff who are trained and guided
by the local Centers for Disease Control and Preven-
tion (CDCs), including Anshun, Bijie, Guiyang, Zunyi,
Tongren and Qjannan. CBO staff introduced the study
to potential participants when providing voluntary coun-
selling and testing (VCT) services for MSM and doing
regularly outreach health education work in the commu-
nity, such as in gay bars, public bathrooms and parks.
Recruited participants were encouraged to also invite
their MSM peers to take part.

The inclusion criteria were as follows: (1) aged 18 years
or older, (2) biologically male and to have self-reportedly
engaged in anal or oral sex with men in the previous
6months, (3) self-reported as HIV-negative or with an
unknown HIV infection status and (4) willing to provide
informed consent. Exclusion criteria included MSM
without baseline information, including age, marital
status, ethnicity and education level, and also whether
they had ever received HIV testing, and the test results of
HIV RISK Assessment Tool. Each participant was invited
to provide a blood sample for HIV testing and received
a small amount of money for their participation. The
study protocol was reviewed and approved by the Medical
Ethics Committee and the review boards of the Guizhou
CDC, China (ID: S2017-04).

Sample size calculation

The present cross-sectional study aimed to explore the
HIV prevalence and primary infection rate among MSM
in Guizhou province. According to previous studies,
the prevalence of HIV among MSM in western China is
around 7%-20%.%** For the logistic regression analysis,
the minimum number of cases to be included was calcu-
lated as n=10k/p225, where k is the number of covariates
(estimated to be 8) and p is the smallest estimation of HIV
prevalence in the population (estimated to be 7%). The
calculated sample size was approximately 1142. To take a
20% non-response rate into account, the final sample size
was increased to 1370.

Patient and public involvement

Study participants consisted of individuals who met the
eligibility criteria as outlined above. Participants and
other members of public were not involved in the recruit-
ment, design, conduct, reporting or dissemination plans.
The results would be disseminated to study participants
through staffs at the local CDCs.

Data collection

All eligible participants were interviewed by trained inves-
tigators using a structured survey consisting of questions
on sociodemographic information, sexual risk behaviors,
HIV-related knowledge and risk prediction questions.
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Measures

Sociodemographic variables

Sociodemographic variables were collected, including
age, ethnicity (Han/Miao minority/others), education
level (illiterate/primary/junior high school/senior
high school/university or above), marital status (unmar-
ried/married), places frequented to find male partners
(internet/bars/clubs/baths/parks/public restrooms)
and whether participants had ever had HIV testing (no/

yes).

Sexual behaviors

Sexual behaviors were assessed by asking participants to
report the number of male and female sexual partners
with whom they had had (anal or oral sex), and also to
report the frequency of condom use (no/sometimes/
always), both with regard to receptive and inserted anal
intercourse and vaginal intercourse. Commercial sex was
measured by asking participants if they had paid or been
paid for sex, which was defined as exchanging sex for
money or goods.

Participants were also asked to report whether their
sexual partners were HIV positive (no/unknown/yes
and received antiretroviral treatment (ART) /yes but not
received ART) and whether they were infected with sexual
transmitted diseases (STDs), including gonorrhoea, syph-
ilis, chlamydia trachomatis infection, condyloma acumi-
natum, genital herpes. All the behaviors were assessed in
relation to the previous 6 months.

Substance use

Substance use was measured by asking participants if they
had used alkyl nitrites (‘poppers’), methamphetamine
(‘crystal meth’), sildenafil citrate, 3,4-Methylenedioxym
ethamphetamine (MDMA), ketamine, cocaine or crack
cocaine, or marijuana in the previous 6 months. These
variables were dichotomised as yes or no responses.

The HIV RISK Assessment Tool

The HIV RISK Assessment Tool was developed by Li et al
through the Delphi method and two rounds of specialist
consultation.?! The positivity coefficients through the
first and second round of specialist consultation were
100.0% and 94.1%, respectively. The mean of authority
coefficients (Cr) was 0.86. Kendall’s W coefficients were
0.55 and 0.46 for the first and second round of specialist
consultations, respectively, suggesting that the special-
ists had similar opinions and that the tool had a high
reliability.

Variables included: number of same sex partners
(anal or oral sex), HIV-positive same sex partners (no/
unknown/yes and received ART/yes but not received
ART), unprotected anal intercourse (UAI) with a man
(no/sometimes/always), commercial male sex behaviors
(no/yes), diagnosis of STDs (no/yes), sex role with a man
(only inserted/only receptive/both), recreational drug
usage (no/yes) and group sex with men (no/yes). All
variables were reported in relation to the past 6 months.

Risk scores for each item were reported as average ORs,
which were extracted from studies included in systematic
reviews during the tool development process, with the
composite risk score for an individual being the summed
scored of each item score. The risk scores and descrip-
tions for each item are shown in the online supplemental
table 1. We classified those with a composite score of
7.00-12.60 into low HIV risk category, 12.61-14.79 into
moderate HIV risk category and 14.80-24.85 into high
HIV risk category.

HIV testing

According to China CDC standardised laboratory proce-
dures, ELISA (Wantai Biotech, Beijing, China) was
used for screening HIV and western blot (MP Diagnos-
tics, Singapore) was used to confirm the HIV screening
results. Specimens with a negative result were tested for
primary infection using a qualitative pooled RNA test.
Sera from 30 antibody-negative individuals were manu-
ally combined using an algorithm adapted from Pilcher
et al® for the Procleix HIV-1 Discriminatory Assay (Gen-
Probe, San Diego, California, USA): 200 pL aliquots were
combined into 3 pools of 10 specimens. Aliquots of 500
pL from each of three intermediate pools were combined
into one master pool. Pool size was selected to have results
available within 2weeks. With an assay sensitivity of 30
copies/mL, 1:30 dilutions associated with 30-sample pools
permitted the detection of samples having 900 copies/
mL or greater. If HIV-1 RNA is detected in the master
pool, the corresponding intermediate pools are detected.
Within the HIV RNA-positive intermediate pools, quanti-
tative RNA testing on each individual was then performed
using Roche COBAS Amplicor HIV-1 V.1.5.

Statistical analysis

All data were analysed using SAS software (V.9.4) and
figures were generated using the package ‘pROC’ in R
software (V.3.4.3). Univariate and multivariate logistic
regressions were used to explore the associations of socio-
demographics, history of HIV testing, composite score of
HIV Risk Assessment Tool with HIV infection. The associ-
ation of each item of the HIV RISK Assessment Tool with
HIV infection were further assessed by univariate and
multivariate logistic regressions adjusted for the sociode-
mographic variables. The adjusted OR (aOR)of the full
model with all items in the tool and adjusted for sociode-
mographic characters were used as a prediction model to
generate a receiver operating characteristic curve (ROC
curve) and the area under the curve (AUC) was calcu-
lated. aOR and 95% CIs were calculated to evaluate the
risk of HIV infection and transmission. A two-sided p
value<0.05 was regarded as statistically significant.

RESULTS

Participant characteristics and HIV prevalence

By the end of 2018, the initial sample consisted of
1365 MSM. Thirty-five participants who had missing
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Table 1 Sociodemographic characteristics and their associations with HIV infection among men who have sex with men

participants
HIV positive, N Adjusted OR

Characteristics N (%)* (%)t Crude OR (95%CIl) Pvalue (95%CIl) P value

Age, mean+SD (years) 30.54+8.80 30.36+10.28
18-25 435 (32.7) 34 (7.8) 0.76 (0.35 to 1.65) 0.493 0.68 (0.22to2.14) 0.512
26-35 575 (43.2) 33 (5.7) 0.55 (0.25 to 1.19) 0.127 0.59 (0.21to 1.67) 0.322
36-45 230 (17.3) 7 (3.0) 0.28 (0.10 to 0.78) 0.015 0.38 (0.13t0 1.13)  0.081
46 90 (6.8) 9(10.0) 1 1

Ethnicity
Han 1011 (76.2) 67 (6.6) 2.51 (1.07 to 5.86) 0.034 2.63 (1.09t0 6.31)  0.031
Miao minority 101 (7.6) 10 (9.9) 3.88 (1.37t0 11.00)  0.011 3.95(1.32t0 11.82) 0.014
Other minorities 218 (16.4) 6 (2.8) 1 1

Marital status
Unmarried 953 (71.6) 60 (6.3) 1.03 (0.63 to 1.70) 0.895 0.92 (0.43t0 1.96)  0.821
Married 377 (28.5) 23 (6.1) 1 1

Education
llliterate/primary 40 (3.0) 7(17.5) 3.25(1.36 t0 7.79) 0.008 2.80(0.98t07.98) 0.054
Junior high school 204 (15.3) 12 (5.9) 0.96 (0.49 to 1.86) 0.897 0.64 (0.32t0 1.30) 0.218
Senior high school 417 (31.4) 23 (5.5) 0.89 (0.53 to 1.51) 0.677 0.66 (0.38to 1.15)  0.142
University or above 669 (50.3) 41 (6.1) 1 1

Internet as major mode of seeking male partner§
Yes 969 (73.7) 67 (6.9) 1.60 (0.92 to 2.80) 0.099 2.24(1.18t0 4.25) 0.013
No 346 (26.3) 16 (4.6) 1 1

Had received HIV testing
Yes 629 (47.3) 27 (4.3) 0.52 (0.32 to 0.83) 0.006 0.54 (0.32t00.89) 0.016
No 701 (52.7) 56 (8.0) 1 1

Composite score of HIV 12.47+£3.16 14.64+2.06 1.25(1.17t01.35)  <0.001

RISK Assessment Tool,

mean+SD
7.00-12.60 665 (50.0) 11 (1.7) 1 1
12.61-14.79 395 (29.7) 36 (9.1) 5.96 (3.00 to 11.86) <0.001 5.32 (2.63 to 10.73) <0.001
14.80-24.85 270 (20.3) 36 (13.3) 9.15 (4.58 to 18.26) <0.001 9.33 (4.57 to 19.05) <0.001

*The percentage of the total cohort.

TThe percentage of each category which is HIV positive.
FAdjusted for all variables listed.

§Fifteen had missing values.

sociodemographic data or results of HIV RISK Assessment
tool were excluded, leaving a final sample of 1330 MSM,
with a mean age of 30.5 years. Of these, the majority were
of Han ethnicity (76.2%), were unmarried (71.6%), had at
least a senior high school education (81.7%) and sought
primary male partners through the internet (73.7%).
Only 47.2% had ever received HIV testing (table 1).
Eighty-three (6.2%) participants had been tested as
HIV positive. The HIV prevalence was higher among
those who had one or more of the following character-
istics: (1) were over 46 years old (10.0%); (2) members
of the Miao ethnic group (9.9%); (3) sought male part-
ners through the Internet (6.9%); (4) had received only

primary education or were illiterate (17.5%) and (5)
had never received HIV testing (8.0%) (table 1). The
comparison of sociodemographic characteristics among
HIV-positive and HIV-negative participants can be seen in
online supplemental table 2.

The average composite score of the HIV RISK Assessment
Tool was 12.47+3.16 (table 1). Overall, 20.3% and 29.7% of
the participants were classified into high and moderate HIV
risk category, respectively. Regarding the individual items
(sexual behaviours in the last 6 months), 50.8% reported as
having had 2-5 male sexual partners, 54.3% were unaware
of their partners’ HIV status and 47.4% sometimes had UAI
with a man. In the previous 6months, around 4.5% reported
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Table 2
have sex with men participants

Individual items of HIV RISK Assessment Tool and their respective associations with HIV infection among men who

HIV positive, Crude OR Adjusted OR Adjusted OR
N (%)* N (%)t (95% Cl) Pvalue (95%CI)t Pvalue (95%CI)§ P value

Behaviours in the prior 6 months
1. No. of same sex partners

0-1 569 (42.8) 15 (2.6) 1 1 1

2-5 675 (50.8) 65 (9.6) 3.94 (2.22 t0 6.98) <0.001 3.90 (2.15 t0 7.06) <0.001 2.43 (1.28 t0 4.64) 0.007

6-9 72 (5.4) 34.2) 1.61 (0.45 to 5.69) 0.463 1.62 (0.45 to 5.69) 0.468  1.62(0.39t06.72) 0.507

>10 14 (1.1) 0 NA NA NA
2. Had had HIV-positive same sex partners

No 540 (40.6) 13 (2.4) 1 1 1

Unknown 726 (54.3) 64 (8.8) 3.92 (2.14t0 7.19) <0.001 3.56 (1.91 to 6.62) <0.001 1.24 (0.31 to 4.94) 0.302

Yes and 42 (3.2) 3(7.1) 3.12(0.85 to 11.41) 0.086  3.13(0.83t0 11.72) 0.091 1.44 (0.72 to 2.87) 0.763

received cART

Yes but not 22 (1.7) 3 (13.64) 6.40 (1.68 to 24.35) 0.007  6.60 (1.68 to 25.95) 0.007  1.51(0.33t0 6.88) 0.597

received cART
3. Had UAI with a man

No 670 (50.4) 11 (1.6) 1 1 1

Sometimes 630 (47.4)  68(10.8) 7.25 (3.80 to 13.84) <0.001 6.66 (3.44t0 12.89)  <0.001 4.25 (2.09 to 8.64) <0.001

Always 30 (2.3) 4(13.3 9.22 (2.75 to 30.90) <0.001 8.92 (2.58 10 30.79)  <0.001 5.93 (1.59 to 22.13) 0.008
4. Had commercial sex with a man

No 1270 (95.5) 81 (6.4) 1 1 1

Yes 60 (4.5) 2 (3.3 0.51 (0.12to 2.11) 0.35 0.50 (0.12t0 2.13) 0.348  0.32(0.07 to 1.50) 0.148
5. Had had an STD

No 1222 (91.9) 77 (6.3) 1 1 1

Yes 108 (8.1) 0.88 (0.37 to 2.06) 0.759  0.82(0.33 t0 2.04) 0.669  0.55(0.21 to 1.44) 0.222
6. Sex role

Only inserted 617 (46.4) 18 (2.9) 1 1 1

Only receptive 213 (16.0) 32 (6.4) 2.28 (1.26 to 4.10) 0.006  2.33(1.27 to 4.27) 0.006  2.26 (1.21 to 4.24) 0.011

Both 500 (37.6) 33 (15.5) 6.10 (3.36 to 11.09) <0.001 6.44 (3.4310 12.09)  <0.001 4.95 (2.57 t0 9.53) <0.001
7. Use of recreational drugs

No 1301 (97.8) 81 (6.2) 1 1 1

Yes 29 (2.2) 1.12 (0.26 to0 4.77) 0.883 1.12 (0.25 to 5.09) 0.885 1.01(0.20 to 5.15) 0.988
8. Had had group sex with men

No 1202 (90.4) 74 (6.2) 1 1 1

Sleldom/ 128 (9.6) 9 (7.0 1.15 (0.56 to 2.36) 0.697 1.26 (0.59 to 2.69) 0.554  0.98 (0.42 to 2.31) 0.962

always

*The percentage of the total cohort.

1The percentage of each category which is HIV positive.

FAdjusted for variables in table 1 except HIV RISK composite score.
§Adjusted for variables listed in table 2.

ART, antiretroviral treatment; STDs, sexually transmitted diseases; UAI, unprotected anal intercourse.

as having ever had commercial sex with aman, 8.1% as having
STDs, 2.2% as having ever used recreational drugs and 9.6%
having had group sex with men. A total of 46.4% and 16.0%
of participants had only inserted or had receptive sex roles,
respectively, while 37.6% had taken both sex roles (table 2).

Independent association of sociodemographic characteristics
and HIV RISK Assessment Score with HIV infection

In the multivariate logistic regression, Han ethnicity
(aOR2.63,95% CI1.09to 6.31) and Miao minority ethnic
group (aOR 3.95, 95% CI 1.32 to 11.82) had a higher
HIV infection rate compared with other minorities.

Seeking partners through Internet (aOR 2.24, 95% CI
1.18 to 4.25) (vs other places) was positively associ-
ated with HIV infection, whereas having received HIV
testing (aOR 0.54, 95% CI 0.32 to 0.89) was negatively
associated with HIV infection. Notably, the composite
score of HIV RISK Assessment Tool was independently
associated with HIV infection. Compared with those
who had a score of 7.00-12.60, participants who had a
composite score of 12.61-14.79 (aOR 5.32, 95% CI 2.63
to 10.73) and 14.80-24.85 (aOR 9.33, 95% CI 4.57 to
19.05) were significantly associated with an increasing
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HIV infection risk, respectively, (p<0.001 in trend x>
test) (table 1).

HIV RISK Assessment Tool and its prediction effect
In the multivariate logistic regression model, adjusted for
sociodemographic variables listed in table 1, those with
2-5 same sex partners, not knowing HIV status of part-
ners, with HIV positive same sex partners without clinical
treatment, always or sometimes having UAI or having both
sex roles or only a receptive sex role were significantly
associated with increased HIV infection risk, and with a
higher aOR than those in the original tool. In the fully
adjusted model adjusting for each individual item and
sociodemographic variables, participants who had 2-5
same sex partners (aOR 2.43, 95% CI 1.28 to 4.64) were
more likely to have HIV infection compared with those
who only had 0-1 same sex partner. Those who always had
UAI (aOR 5.93, 95% CI 1.59 to 22.13) or sometimes had
UAI (aOR 4.25, 95% CI 2.09 to 8.64) (vs having no UAI)
had a higher HIV infection risk. In addition, MSM who
had both sex roles (aOR 4.95, 95% CI 2.57 to 9.53) or
only a receptive sex role (aOR 2.26, 95% CI 1.21 to 4.24)
compared with those only having an inserted sex role
were positively associated with HIV infection (table 2).
The evaluation of the optimal probability of the fully
adjusted model of multivariate logistic regression was
based on 83 seroconversions out of 1330 MSM partic-
ipants. The AUC for ROC was 0.827, illustrating the
precise prediction of the HIV RISK Assessment Tool.
Using 0.916 as a cut-off of probability, the optimum sensi-
tivity was 78.5% and specificity was 74.7%. The Youden
index was 0.532 calculated from the formula=sensitivi-
ty+specificity-1 (figure 1).

Figure 1 Receiver operating characteristic curve for the
individual items of HIV RISK Assessment Tool model.

Primary HIV infection

As shown in table 3, five participants were identified
as having primary infection. Four out of five HIV RISK
Assessment composite scores were above the average
with a mean score of (13.22+3.04). A total of 2/270 and
2/395 were in the high and moderate score category of
HIV RISK Assessment composite score. All were of Han
ethnicity and their HIV-1 subtype was CRF07_BC without
antidrug resistance. A total of 60% had never received
HIV testing, while two had a CD4+ T cell count of over
400 cells/pL. Regarding sexual behaviors, 80% had 2-5
same sex partners, or sometimes had UAI with a man, and
60% confirmed that their partners were HIV negative.
None had commercial sex or had group sex with men or
had STDs. A total of 80% had taken receptive or inserted
sex roles, while one had both sex roles.

DISCUSSION

Our study was conducted in Guizhou province where
little research has been conducted although the HIV
prevalence is severe. The HIV prevalence was 6.2% in
our sample, which is in line with a meta-analysis showing
that the overall HIV prevalence among MSM is 5.0% in
mainland China and 6.3% in western China.”” The Miao
minority had a significantly greater odds of HIV infec-
tion, and it has been reported that ethnic affiliation could
be a powerful predictor of HIV infection, since it reflects
exposure to specific cultural standards, social policies and
social structures.”® Those who had had HIV testing had a
lower HIV infection rate, which may be attributed to their
awareness of the HIV risk and their likelihood of regu-
lating related behaviors. It has been previously reported
that internet-based sex-seeking behavior promotes HIV
infection risk.”

A notable finding was that the HIV RISK Assessment
Tool performed well in predicting HIV infection. This
tool was previously developed for identifying high-risk
behaviors associated with HIV infection,30 and the formal
external validation was evaluated by Luo et al.*” Our data
showed that its composite score was independently asso-
ciated with HIV infection, with higher composite scores
relating to a higher HIV infection risk. Its individual
items including having 2-5 male partners, having HIV-
positive partners without treatment, always or sometimes
having UAI, taking both sex roles or only a receptive role
should be given a higher weight in the scoring system. In
addition, the aOR after adjusting for sociodemographic
characters in our study could be used as a reference when
calculating composite risk score in southwest China.
The accuracy of the HIV RISK Assessment Tool with an
ROC-AUC of 0.827 also confirmed its external validity. It
is thus worth of promoting among MSM where frequent
VCT is uncommon."” *' Self-perceived HIV infection risk
is an important precursor of health-seeking behaviors.”
However, it has been reported that there is a large discor-
dance between self-perceived and actual HIV infection
risk.”® This gap thus needs to be filled by an objective risk
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Table 3 Characteristics of the five men who have sex with men with primary HIV infection

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age (years) 85 23 48 21 46
Ethnicity Han Han Han Han Han

Marital status
Education level

Ever married

University or
above

Internet as major mode of male partner Yes
identification

Had received HIV testing Yes

CD4+ Tcell count before ART (cells/pL) 405

HIV viral loads >10000000
HIV subtype CRF07_BC
Antiretroviral drug resistance No

HIV RISK Assessment Tool

1. No. of same sex partners 2-5

I12. Had had HIV-positive same sex partners No

3. Had had UAI with a man Sometimes
4. Had had commercial sex with a man No

5. Had had an STD No

6. Sex role Receptive
7. Had used recreational drugs No

8. Had had group sex with men No
Composite score of HIV RISK Assessment Tool 15.75

The category of composite score High

Never married

Ever married

Never married

Ever married

University or Junior high University or University or
above school above above

Yes Yes Yes Yes

No Yes Yes No

384 309 322 478
>10000000 >10000000 1400331 5056987
CRF07_BC CRF07_BC CRFO07_BC CRF07_BC
No No No No

2-5 2-5 2-5 0-1
Unknown No No Unknown
Sometimes Sometimes Sometimes Never

No No No No

No No No No
Receptive Inserted Both Inserted
No No No No

No No No No

14.11 13.46 14.80 8.00
Moderate Moderate High Low

ART, antiretroviral therapy; UAI, unprotected anal intercourse.

assessment in order to help HIV-vulnerable populations
understand their risk and better proactively seek HIV
prevention services.”*

Our study confirmed the implications of the HIV RISK
Assessment Tool in clinical usage. First, a definitive HIV
test confirmation delays the final determination of the
serostatus, and the potential patients would thus not be
linked to care before diagnosis. Using this score evalua-
tion might help to identify high-risk MSM whose contact
information could be collected before the infection
status has been confirmed.® Second, this tool could be a
possible substitute to evaluate the HIV infection risk for
people who are reluctant to get HIV testing in clinical
settings. Those who reached a high composite score in
screening should be further encouraged to receive HIV
testing. Moreover, since this tool was developed by crit-
ical evaluation, overcoming the geographical restrictions
of study populations, it could be used more broadly with
different MSM populations.”’ The tool could also be
used for repeated assessments to track changes in HIV
infection risk among MSM, providing feedback to health
workers or counsellors.

The identification of high-risk MSM is beneficial in
terms of the effective and efficient strategic allocation
of budgets. PrEP is a promising strategy that has been

found to be effective in HIV control® but with a slow
uptake” since PrEP is expensive and carries potential
risks related to side effects, renal and bone toxicity and
HIV drug resistance. There is consensus that it should
be targeted towards those at highest HIV infection risk
in order to maximise its clinical, public health and cost
benefits.”® The use of HIV RISK Assessment tool to iden-
tify those MSM who are at higher risk of HIV seroconver-
sion could improve targeted prevention interventions,”
where current PrEP access is limited, as many providers
and clinics offering PrEP likely have a limited capacity.
Our results also indicated that primary infection may
be prevalent among those young, highly educated adults
who seek partners through the Internet. The results are
in accordance with other studies, manifesting that young
MSM in high school and college are at high risk for HIV
infection with poor HIV knowledge awareness and high-
risk sexual behaviors in China,*™* especially in Guizhou
and Yunnan provinces.” Participants of primary infec-
tion had the similar sexual behaviors and high composite
scores as high-risk MSM. Participants with primary infec-
tion also had a higher composite score compared with
HIV-negative MSM. These results suggest the potential
usage of the HIV RISK Assessment Tool in identifying
those with primary infection, and individuals with a high
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composite score but negative HIV test results should
also be concerned about primary infection, and the
subsequent pooled RNA testing is recommended. What
is more, this method avoids RNA testing on each indi-
vidual, which is quite cost-effectiveness and is well suit-
able in resource-limited regions. The correct and direct
identification of individuals with primary infection would
provide the opportunity to start immediate treatment and
to provide PrEP to MSM in established partnerships with
index patients in an attempt to block transmission.**

However, this study has several limitations that need to
be considered. First, the developers of the tool did not
assess the internal reliability measures such as Cronbach’s
alpha, but measured the Kendall’s W coefficient and the
mean authority coefficients instead. Despite this, the tool
has still been demonstrated to be reliable. Second, the
small sample size of the study restricted the confirmation
and usefulness of the tool in screening primary infection,
and further studies with large sample sizes are needed.
Moreover, we recruited participants mainly through VCT
and doing outreach health education work. This may
involve sampling bias as the social network collected was
not random and may be limited to a specific group or
geographical area. In addition, some of our data were
self-reported, which might lead to underreporting due
to the social desirability. Self-reporting is also a subject to
recall bias.

CONCLUSIONS

Our study showed that MSM in Guizhou province
continue to engage in risky behaviours, and a high preva-
lence of HIV infection was found. We confirm the validity
of the HIV RISK Assessment Tool in revealing the extent
of the HIV epidemic, and its application should be consid-
ered among those reluctant to receive HIV testing and
in resource-limited regions. Finally, our results highlight
the need to notice primary infection among young MSM
with risk behaviours, as well as those with high composite
scores who should be targeted for VCT promotion and
intervention.
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