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Abstract

Background: Papua New Guinea has among the highest prevalence of sexually transmitted
infections in the world but no estimates of Chlamydia trachomatis, Neisseria gonorrhoeae, or
hepatitis B virus (HBV) are available among men who have sex with men (MSM) or transgender
women (TGW).

Methods: We conducted respondent-driven sampling surveys among MSM and TGW in Port
Moreshy, Lae, and Mt Hagen (2016-2017) to characterize the prevalence of these infections.
Eligibility criteria were as follows: aged =12 years, born male, could speak English or Tok Pisin,
and had oral or anal sex with another person born male in the past 6 months. Participants were
surveyed face-to-face and offered testing for anorectal and genital chlamydia and gonorrhea,
syphilis, HIV, and HBV. All results are respondent-driven sampling weighted.

Results: We enrolled 400 participants in Port Moresby, 352 in Lae, and 111 in Mt Hagen.
Chlamydia prevalence rates in the 3 cities regardless of anatomical site were 19.9%, 19.2%,

and 24.3%, respectively. Gonorrhea prevalence rates regardless of anatomical site were 10.3%,
9.4%, and 9.6%, respectively. Hepatitis B virus prevalence rates were 11.7%, 13.8%, and 13.6%,
respectively. In multivariable analysis, syphilis was associated with having either chlamydia or
gonorrhea in Port Moresby (adjusted odds ratio, 4.0; 95% confidence interval, 2.0-7.9) and Lae
(adjusted odds ratio, 2.4; 95% confidence interval, 1.2-5.0).
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Conclusions: There is a large unmet need among MSM and TGW in Papua New Guinea for
chlamydia and gonorrhea detection and treatment. The high prevalence of HBV reinforces the
importance of ensuring introduction and scale-up of HBV treatment and immunization. Urgent
efforts are needed to introduce laboratory-based diagnosis for chlamydia and gonorrhea to ensure
these populations have access to much needed treatment services.

The World Health Organization estimates that there are 376.4 million new cases per year

of 4 curable sexually transmitted infections (STIs)— Chlamydia trachomatis (CT), Neisseria
gonorrhoeae (NG), Treponema palladium, and Trichomonas vaginalis—among people aged
15 to 49 years.1 Although curable STIs may result in pain and discomfort in the short

term, in the longer term, they can result in infertility, blindness, and psychosis.! They also
affect individuals in ways beyond the biological by causing shame, stigma, anxiety, and the
disruption of relationships.2-3 Asymptomatic disease is especially common among men and
may account for up to 90% of chlamydia cases.

Curable STls also contribute to HIV acquisition and transmission. Nonulcerative STIs,

such as gonorrhea and chlamydia, increase the risk of acquisition by disrupting the

mucosal membrane and local inflammatory responses that recruit HIV target cells and
cellular chemicals that upregulate HIV replication.? Gonorrhea further contributes to HIV
transmission by increasing viral shedding,8 and genital ulcers may increase the presence and
activation of cells susceptible to HIV, increasing the likelihood of infection.”

Men who have sex with men (MSM) and transgender women (TGW) are at high risk of
acquiring and transmitting STIs, including HIV.8 Despite this risk, the data on ST1 and HIV
prevalence among these populations in the Pacific are limited. The data that are available are
limited to the general population, pregnant women, and female sex workers.®

There is a paucity of HIV and STI data on MSM and TGW in Papua New Guinea (PNG),
where the HIV epidemic is concentrated among key populations. Until 2016, estimates of
STI prevalence among MSM and TGW in PNG were limited to HIV and syphilis in men and
TGW who sell and exchange sex. Among men who sell sex, HIV prevalence was estimated
to be 8.8% and syphilis prevalence 6.5%. Among TGW who sell sex, HIV prevalence was
much higher and estimated to be 23.7%, with syphilis prevalence at 25%.19 We recently
reported HIV and syphilis prevalence rates of 8.5% and 10.1% among MSM and TGW in
Port Moresby and 6.9% and 21.1% in Lae, as well as HIV and syphilis prevalence rates of
1.8% and 8.3%, respectively, among survey participants in Mt Hagen.! We also found that
upwards of three-quarters of MSM and TGW had vaginal or anal sex with a woman in the
last 6 months.11

A systematic review and mathematical modeling of heterosexual anal intercourse in PNG
suggested it could play an important role in the country’s HIV and STI epidemics.12 Pooled
chlamydia prevalence estimates among men in PNG vary between 20% and 30%, dependent
on whether data were obtained from community- or clinic-based settings, with pooled
gonorrhea prevalence estimates from clinic based settings around 10%.13 Estimates for
gonorrhea and chlamydia specifically among MSM and TGW, as well as an analysis of
factors contributing to gonorrhea and chlamydia prevalence, have not been reported.
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The limited laboratory capacity in PNG means that beyond HIV, testing for STIs is severely
constrained and largely confined to syphilis. Syndromic management is used to diagnose
and treat other STIs, and in the culture of sexual health services in PNG, anorectal and
genital screening—although recommended—is rarely conducted.1# To inform public health
policy and services, together with the PNG National Department of Health, we conducted

a bio-behavioral survey to assess the prevalence of anorectal and genital gonorrhea and
chlamydia, as well as hepatitis B virus (HBV) among MSM and TGW in Port Moresby, Lae,
and Mt Hagen.

METHODS

Community Consultation

Community consultation by the study team with MSM and TGW in Port Moresby, Lae, and
Mt Hagen indicated that recruiting MSM and TGW together into one survey sample was
acceptable to facilitate sampling and increase the sample size to allow for greater precision
in estimates.

Study Population, Setting, and Design

We used respondent-driven sampling (RDS) to recruit MSM and TGW in Port Moresby
from June to October 2016, in Lae from January to June 2017, and in Mt Hagen from
August to December 2017. Respondent-driven sampling is a variant of snowball sampling
that can be used to produce sampling weights and approximate a random sample.15:16
Eligibility criteria were as follows: age >12 years, spoke English or Tok Pisin, born
biologically male, had oral or anal sex with a male in the past 6 months, and in possession
of a valid study coupon. Transgender women were defined as being born biologically male
and no longer identifying as male. A detailed description of recruitment and other survey
methods can be found elsewhere.11

Data Collection

Candidate participants were screened for eligibility, and those eligible were asked to provide
verbal informed consent. Participants were trained to self-collect anorectal swabs and urine
for CT/NG testing (GeneXpert; Cepheid, Sunnyvale, CA) using pictoral instructions with
English and Tok Pisin text created for Papua New Guinean MSM and TGW.17 Fifteen
milliliters of venous blood was also collected for HIV (Determine HIV-1/2 [Alere, Waltham,
MA] and HIV 1/2 Stat-Pak [Chembio, Medford, NY7), syphilis (Chembio DPP Syphilis
Assay; Chembio, Medford, NY), and HBV surface antigen (Alere Determine HBSAQ;
Alere) testing. The monitoring of molecular and rapid test quality was undertaken using

2 methods. Known in-house quality controls were imported from Australia for use with

the dual chlamydia/gonorrhea test. Quality control was run on a monthly basis. Blinded
external quality assurance panels for syphilis and HBV were supplied by the Royal College
of Pathologists Australasia and conducted biannually. After specimen collection, participants
engaged in an interviewer-administered computer-assisted personal interview (Open Data
Kit, Washington, DC).
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All test results were returned to participants at the end of the first study visit. Participants
testing positive for CT, NG, or syphilis were counseled about preventing reinfection and
partner testing as appropriate and were provided with same-day treatment by study staff
following PNG National STI Guidelines.® Those testing positive for HBV antigen were
counseled about how to stay healthy and monitor their health. They were also referred for
care, as treatment was not available in the public system during the study.

Study staff were trained to identify and refer all sexually exploited persons younger than 18
years to partner organizations experienced in providing counseling, health, social, and other
protective services to these populations.

While waiting for test results, participants were trained in how to recruit peers and received
45 PNG kina for their first visit (approximately US$14). They could receive another 10 PNG
kina (approximately US$3) per successful recruit plus 5 PNG kina (approximately US$1.50)
for transportation at their second visit. All participants were also provided with information
on HIV and other STIs, condoms, and lubricants.

Data Measures

The questionnaire used as its foundation the World Health Organization, Centers for Disease
Control and Prevention (CDC), Joint United Nations Programme on HIV and AIDS, and
FHI 360 Biobehavioral Survey Guidelines for Populations at Risk for HIV.19 Interview
domains included demographics, sexual history and identity, stigma, social cohesion,
violence, foreskin cutting assessed through a dichotomous question about whether the
foreskin had been cut rather than the nature of the cutting, and uptake of health services. The
2-item Patient Health Questionnaire was used to screen for depression.20

Data Analysis

Our analysis characterizes MSM and TGW; their prevalence of anorectal and genital CT
and NG, and HBV; and correlates of having either CT or NG infection in each of the 3
survey cities. Odds ratios and 95% confidence intervals (Cls) were calculated for bivariate
comparisons, and a Pvalue <0.1 was the threshold for inclusion in multivariable analysis.
No model was produced for Mt Hagen because the actual sample size was too small and
convergence was not reached for HIV.21

Data were weighted and analyzed using Respondent-Driven Sampling Analyst (RDS-A)
version 0.62 (Los Angeles, CA) and SAS version 9.3 (Carey, NC). We used Giles’
Successive Sampling Estimator in RDS-A. All data presented are RDS-adjusted population
estimates unless otherwise indicated. Weights were imported from RDS-A, and survey
logistic procedures were used in SAS to identify correlates of HIV infection.

Ethical Approval

This survey was approved by the PNG National Department of Health’s Medical Research
Advisory Committee, the Research Advisory Committee of the National AIDS Council
Secretariat, the PNG Institute of Medical Research’s Institutional Review Board, and the
Human Research Ethics Committee at UNSW Sydney, Australia. The protocol was reviewed
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according to the US CDC’s human research protection procedures and was determined to
be research, but the CDC was not engaged in data collection and had no direct contact with
study participants. A letter of support was provided by Kapul Champion, the peer-led civil
society for sexually diverse men and transgender people.

RESULTS

We enrolled 863 MSM and TGW in 3 cities: Port Moresby (n = 400), Lae (n = 352), and Mt
Hagen (n = 111). Transgender women accounted for 5% to 10% of MSM/TGW in all cities
(Table 1). Most MSM and TGW were aged 20 to 29 years in all 3 cities, with median age
highest in Port Moresby and lowest in Mt Hagen. Lae had the highest proportion of people
with no formal education (18.3%), and Mt Hagen had the highest proportion with at least

a high school education (54.7%). Having a cut foreskin was more common in Lae (83.4%)
and Mt Hagen (73.4%) than in Port Moresby (59.5%). In Port Moreshy, 48.0% hid their
sexual behavior or gender identity from health care workers, as did 45.0% in Lae and 39.6%
in Mt Hagen.

Age at first anal sex with a man or TGW was similar across all 3 cities, with close to half
having done so by age 20 years (Table 2). The proportion of MSM and TGW with 0 to

1 male or TGW anal sex partners in the last 6 months was highest in Mt Hagen (54.1%)
and lowest in Port Moreshy (32.8%). More than half (51.6%) of MSM and TGW in Port
Moreshy sold sex during this period compared with 38.2% in Lae and 33.0% in Mt Hagen.
Upwards of 4 in 5 MSM and TGW had sex with a woman in the same period.

Approximately one-quarter of MSM and TGW had either chlamydia or gonorrhea, and of
those with either STI, 37.6% in Port Moresby, 19.2% in Lae, and 27.9% in Mt Hagen

had both (Table 3). Chlamydia was the most prevalent STI among MSM and TGW, and
prevalence was similar across cities at 19.9% in Port Moresby, 19.2% in Lae, and 24.3% in
Mt Hagen. Gonorrhea prevalence rates were 10.3% in Port Moresby, 9.4% in Lae, and 9.6%
in Mt Hagen. There was no difference in chlamydia or gonorrhea prevalence by infection
site, that is, anorectal or genital area, except in Lae, where genital chlamydia was more
prevalent than anorectal. A small minority of MSM and TGW had both anorectal and genital
chlamydia (2.4% in Port Moreshy, 2.2% in Lae, and 5.6% in Mt Hagen) or both anorectal
and genital gonorrhea (0.5%, 3.0%, and 4.0%, respectively). Hepatitis B prevalence rates
were 11.7% in Port Moresby, 13.8% in Lae, and 13.6% in Mt Hagen. Overall, 27.0% of
MSM and TGW in Port Moresby, 32.3% in Lae, and 27.6% in Mt Hagen had chlamydia,
gonorrhea, or syphilis.

In multivariable analysis (Table 4), among MSM and TGW in Port Moresby, being infected
with either genital or anorectal chlamydia or gonorrhea was positively associated with

age greater than 12 to 19 years (P < 0.0001), having primary versus no formal education
(adjusted odds ratio [aOR], 0.7; 95% CI, 0.5-0.9), and having syphilis (aOR, 4.0; 95% ClI,
2.0-7.9). In contrast, in Lae, infection with genital or anorectal chlamydia or gonorrhea was
associated with having 2 to 4 male or TGW anal sex partners in the last 6 months compared
with 1 or none (aOR, 1.9; 95% ClI, 1.3-2.7) and syphilis coinfection (aOR, 2.4; 95% ClI,
1.2-5.0). It is possible that it may also be associated with HIV (aOR, 1.9; 95% Cl, 0.9-4.0).
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In both cities, it is plausible that having a cut foreskin was protective against these STI
(aOR, 0.6 [95% ClI, 0.4-1.0] in Port Moresby; aOR, 0.7 [95% CI, 0.5-1.1] in Lae).

DISCUSSION

This is the first survey to describe the prevalence of chlamydia, gonorrhea, and HBV among
MSM and TGW in PNG. Our finding that more than 1 in 5 MSM and TGW in the 3 most
populous cities of PNG had CT or NG and more than 1 in 10 had HBV reveal a large unmet
need for STI testing and treatment among these populations. Our findings of chlamydia,
gonorrhea, and HBV prevalence are among the highest in the world and well above the
global estimate of 2.7% prevalence of chlamydia, 0.7% prevalence of gonorrhea among
adult men, and 3.6% prevalence of HBV among adults.122 Given the high prevalence of
gonorrhea in PNG and the unavailability of testing for the disease, there may be a role for
drug resistance testing to ensure treatment efforts are still effective.

The prevalence of chlamydia was especially high in our survey, and in Lae, the prevalence
of genital chlamydia infection was higher than that of anorectal. These findings are of
particular importance because more than 4 in 5 MSM and TGW in all 3 cities also

had sex with a woman in the last 6 months. Chlamydia in women can lead to pelvic
inflammatory disease, which can cause chronic pelvic pain, ectopic pregnancy, and tubal
factor infertility.23 The high HBV prevalence among MSM and TGW can also affect their
children, as children born to mothers with HBV are at particular risk of developing chronic
HBYV infection.22 hepatitis B virus vaccination for the prevention of vertical transmission has
achieved only limited success in PNG after its introduction in 2005, with effective coverage
achieved at around 30% of newborns.24

Altthough it is plausible that CT or NG may be associated with HIV in Lae, we found no
association in Port Moresby. However, in both cities, the odds of CT or NG were higher
among those with syphilis than those without.

The high burden of STIs and that less than half of MSM and TGW living with HIV

were aware of their HIV status reveals opportunities for improved sexual health services
through increased screening, testing, and treatment of STI and HIV to avoid missed
opportunities.1#:25 Syndromic screening for genital and anorectal STI has poor sensitivity
but, in the absence of STI testing, may contribute toward the identification of MSM and
TGW in need of other health services, including HIV testing, condoms, and lubricants.26-28
In the absence of gonorrhea and chlamydia testing in PNG, our findings of both anorectal
and genital chlamydia and gonorrhea prevalence highlight the importance of strengthening
health care provider competency to screen for ST, particularly anorectal STI.

Partner notification services are needed to prevent continued spread and reinfection. A
systematic review has shown that expedited partner therapy where a patient delivers
medicine or a prescription to their sexual partner was more successful than patient

simple referral without provider assistance to reduce reinfection.2? Findings from a recent
assessment of HIV self-testing acceptability by service providers and key population
members in PNG found limited support for self-testing but wide support for peer-mediated
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self-testing.3 The assessment also found a desire for this approach to also incorporate

HBYV and syphilis testing. Because this program is developed, consideration should be made
to include screening for STI symptoms, with peer-mediated referral, and treatment and
peer-mediated partner notification as appropriate.

Our findings are limited by the cross-sectional nature of our study as well as our sample
sizes. The small number of TGW in particular limits the generalizability of our findings to
this population. Self-reported data may be subject to response bias given the face-to-face
nature of interviews. There are many ways in which men modify their penises in PNG
including through cutting of the foreskin.31 We did not assess the nature of penile foreskin
modification, that is, how much of the foreskin was cut off. Differences in the presence of
some, none, or complete foreskins may affect our finding of a plausible association between
having a cut foreskin and CT or NG infection. Nonetheless, our findings that it is plausible
that having a cut foreskin is associated with decreased risk of chlamydia or gonorrhea
infection mirror those of another survey in PNG that found that dorsal longitudinal foreskin
cut was associated with reduced risk of HIV, syphilis, and genital herpes.32 An estimated
58.2% of men in Momase region, where Lae is located, have a dorsal longitudinal cut. In
the Southern region, where Port Moresby is located, 42.1% of men have it, as do 44.6% of
men in the Highlands region where Mt Hagen is located, giving us more confidence in our
results.33

The high prevalence of STI among MSM and TGW in the 3 main cities of PNG is a serious
public health threat. Taking HIV and ST services to MSM and TGW outside the health
facility and into the community has the potential to facilitate major gains against these
diseases and lead to greater service delivery efficiencies. Such efficiencies are extremely
important everywhere but especially in resource-limited settings such as PNG, where
external support for STI and HIV services is decreasing.
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