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Abstract

Transgender populations are heavily burdened by HIV and other sexually transmissible infections
(STIs). However, data on co-infection with HIV and STls among transgender people are limited. A
systematic review was conducted of peer-reviewed articles and conference abstracts between
January 2010 and November 2015 that focussed on HIV and ST infections among transgender
populations globally. The literature was synthesised and opportunities for improving health
research were commented on. Few studies reported HIV-STI co-infection (7= 4), while the
majority of studies reported HIV and STI infections separately (n7=23). Most studies were
conducted outside of the USA (n=19), and all but one of these studies reported data on
transgender women only. Among USA-based studies (/7= 8), several reported data on both
transgender men and transgender women (7= 3), whereas other studies reported exclusively on
transgender men (7= 1) or transgender women (77 = 4). Understanding HIV and STIs among
transgender people requires research that simultaneously considers multilevel drivers of
vulnerabilities. More data are needed on how the interaction of individual determinants, including
biological risks of transmission, programmatic determinants such as service-delivery models and
policy-level determinants including institutionalised stigma in healthcare settings, influence the
HIV- and STI-related outcomes of transgender populations. Leveraging the knowledge of
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transgender-specific determinants of HIV and STls should guide the content and approaches to
future HIV and STI prevention and treatment efforts.

Additional keywords

co-infection; STI

Introduction

Methods

Mounting evidence indicates that transgender populations are heavily burdened by HIV and
other sexually transmissible infections (STIs); in particular, transgender women who have
sex with men and transgender sex workers.1~# The most recent meta-analysis of data from
15 countries estimates that transgender women have a pooled HIV prevalence of 19%, a 49-
fold increased odds of HIV infection compared with the general population of reproductive
age adults in each country.> A more recent systematic review inclusive of transgender men
found that HIV prevalence varied greatly, with the lowest prevalence among youth and the
highest among transgender sex workers and transgender women of colour. HIV data among
transgender men were extremely limited and varied by study design, with the highest
prevalence in clinical samples and the lowest at HIV testing sites in the USA.

Many of the same determinants of HIV acquisition and transmission among transgender
populations, such as condomless intercourse, also increase risk for other STlIs. Further, STIs
are known to increase risk for both HIV acquisition and transmission.® Still, data on HIV
and STI co-infection among transgender people remain limited.

Understanding and addressing the burden of HIV, STls, and their co-infection among
transgender people is key to reducing disparities and to improving sexual health among this
population. The goal of this systematic review was to identify and synthesise relevant data to
determine how future research can better mitigate risks and optimise health and wellbeing
outcomes.

Search strategy and terms

We searched PubMed, EMBASE, SCOPUS, PsycINFO and CINAHL, as well as conference
abstracts from the online archives of the International AIDS Conference, the Conference on
HIV Pathogenesis, Treatment and Prevention, and the Conference on Retroviruses and
Opportunistic Infections. Searches included all manuscripts or abstracts published between 1
January 2010 and 30 November 2015 (inclusive). Search terms for all databases included
HIV or AIDS as well as a range of terms for “‘transgender.” Studies of any design that
measured the prevalence or incidence of both HIV/AIDS and STIs among transgender
individuals were included. Inclusion criteria were consistently applied across all studies to
maintain the methodological rigor of the review. Studies were excluded if it was not possible
to disaggregate results for transgender participants from results of cisgender participants. No
language or age restrictions were used.
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Screening and data abstraction

Results

The search was completed on 30 November 2015 (Fig. 1). After duplicates were removed,
the titles were screened by two independent coders (ZX and NR) to exclude articles that did
not include transgender people. If either screener thought the title was relevant, the abstract
was reviewed. The same two reviewers independently assessed the abstracts of the articles
that remained after the title review and pulled the full-text of those that met the inclusion
criteria or for which the full-text had to be reviewed before a final decision about inclusion
could be made. If either reviewer deemed an article relevant, a full-text copy was obtained.
A full-text review was completed and data were extracted by two trained coders using
standardised data abstraction forms that included details about study design; methods of
recruitment; location of the study; sample size; reported HIV prevalence or incidence; STI
type and prevalence or incidence; and how HIV and STI diagnoses were obtained. Coders
demonstrated greater than 95% agreement, with discrepancies resolved by a third reviewer
(AK or TP). At the next level of review (SM), studies were excluded if they included only
HIV data without STI data or included only STI data without HIV data. A final additional
review of the remaining articles was conducted (SM) to ensure the accurate reporting of all
study details.

The results were then organised geographically (global studies in Table 1 and USA-based
studies in Table 2) based on data relating either to transgender men (e.g. people who were
assigned a female sex at birth and express their gender along a masculine spectrum) or
transgender women (e.g. individuals who were assigned a male sex at birth and express their
gender along a feminine spectrum). No data were identified that provided estimates of STI
or HIV prevalence or incidence among transgender people who do not identify as either
transgender men or transgender women. In this study, we report the prevalence of HIV and
the three most common STIs: chlamydia, gonorrhoea and syphilis. Other STls (such as
herpes simplex virus and human papillomavirus) measured in the studies are also reported in
Tables 1 and 2. The decimals are reported based on how they were published in the original
article.

A total of 27 studies were included in our review, and only four reported rates of co-
infection.8.1213.17 Al remaining studies reported HIV and ST data separately. Considering
the geographic distribution of studies, 19 studies were conducted outside of the USA,; all but
one’ of these studies reported data on transgender women only. Within the USA, a total of
eight studies were identified as reporting HIV and STI data; three studies included both
transgender men and transgender women,26:27.28 one study focussed exclusively on
transgender men,2? and four studies focussed on transgender women only.30-33

Transgender men

Of the five studies that provided HIV and STI data among transgender men, all except one
were USA-based. The international study included data from 25 transgender men in a larger
study of men who have sex with men (MSM) in Spain, Portugal, Latin America and the
Caribbean.” In this study, the self-reported HIV prevalence was 8%, and while there was no
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self-reported cases of chlamydia or syphilis, 3.85% of the transgender men self-reported
cases gonorrhoea.” Among the USA studies,26:27:29.34 sample sizes ranged from as low as 16
to a maximum of 82 participants. The prevalence of HIV ranged from 0 to 10.1%, and varied
rates of different STIs were reported. Of note, all of the USA studies were conducted in
urban centres of California or Massachusetts.

Transgender women

The only studies to report co-infection were conducted outside of the USA, and focussed
exclusively on transgender women. Each of the studies reported co-infection based on
laboratory tests for HIV and either physical examination or laboratory tests for STIs. The
largest of the studies (r7=439) was conducted in Peru using respondent-driven sampling,
and the most frequent co-infection was HIV/herpes simplex virus-2 (25.8%), followed by
HIV—chronic syphilis (10.7%), and HIV-recent syphilis (3.7%).13 A cross-sectional study
across seven cities in Argentina (n7= 273) reported the most frequent co-infection as
hepatitis b/syphilis (13.8%), followed by hepatitis B/HIV/syphilis (9.8%) and HI\VV-syphilis
(9.4%).8 Another cross-sectional study conducted in Paraguay spanned five sites (7= 237),
and 6% of the sample was co-infected with HIV-syphilis.12 The smallest study was carried
out in Mumbai, India (/7= 40), and reported that 2.5% of the sample was co-infected with
HIV-syphilis.1” Additional rates of HIV and other STIs are included in Table 1. All
remaining studies reported rates of HIV and STIs separately.

By region, the largest studies were conducted in Asia, with studies from Pakistan,?! Indial8
and Indonesia.1® The largest of the studies (7= 1162) was carried out across eight cities in
Pakistan whereby 0.5% laboratory-tested HIV positive and 6.5% self-reported an STI in the
past 6 months.21 The study in Tamil Nadu, India, consisted of two cross-sectional studies:
the laboratory-tested HIV prevalence reduced from 12% in Study 1 (7= 404) to 9.8% in
Study 2 (7= 403), and the syphilis prevalence reduced from 16.6% to 4.2%.18 The study
from Indonesia covered three cities (17 = 748) and 24.4% laboratory-tested HIV positive and
exam or test confirmed the following rates of STIs: 30.4% for chlamydia, 29% for rectal
gonorrhoea and 26.8% for syphilis.1® Additional studies from Asia included relatively small
sample sizes (between 10 and 140 participants), and the HIV prevalence ranged from 0% (n
= 10 participants) to 45.24% (n1= 84).16.20.22 Tyo of the studies included only self-reported
STIs,20.22 whereas the third included both self-reported and exam- or test-confirmed STls.16

There were also several large studies (defined as a sample size of 200 or more) conducted in
Latin and South America,812:9 with most data from Peru.1314.15 The largest study included
five cities in Peru (n= 714), where 14.29% tested HIV positive and 0.11% of the sample
self-reported having syphilis.1* In addition to the rates of co-infection reported above, the
study in Lima, Peru, found 29.6% of the sample laboratory-tested HIV positive, and either
an exam or a test confirmed 22.9% of the sample had chronic syphilis and 4.8% had recent
syphilis.13 The third study from Peru (7= 208) showed 17% of the sample was laboratory-
tested HIV positive, and either an exam or a test confirmed the following rates of STIs:
20.2% rectal chlamydia, 6.8% pharyngeal chlamydia, 12.3% rectal gonorrhoea and 9.7%
pharyngeal gonorrhoea.1® Two other large studies were conducted in Latin and South
America. One study in Porto Alegre, Brazil (r7=284) showed that 25% of the sample was
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laboratory-tested HIV positive, and more than half (51.1%) self-reported a history of STls.?
The other study reported that 34.1% of the sample laboratory-tested HIV positive and an
exam or a test confirmed a prevalence of 5% for chlamydia and 50.4% for syphilis.®
Additional studies from Ecuador® and Guatemala!! reported 4% and 16.8% of the samples
laboratory-tested positive for HIV (respectively). The study from Ecuador reported 75.6% of
the sample tested positive for an STI at screening, and the study from Guatemala reported no
cases of syphilis. Finally, a multi-country study, including an online sample (n7=131) from
Latin America and the Caribbean, Portugal and Spain, gave a self-reported prevalence of
HIV (6.87%) and other STIs (1.56% chlamydia, 3.91% gonorrhoea, and 3.17% syphilis).”

All studies from Europe were small (between 13 and 81 participants) and used a mix of both
self-report and laboratory-tested data to report HIV prevalence estimates ranging between
0%25 and 18.8%,23 an overall lower prevalence compared with the studies from Asia as well
as Latin and South America. Only one study included STI rates based on laboratory or
clinical examination,2> while the remaining three studies included self-reported STI
prevalence.23.24

All of the USA-based studies were conducted in cities within California, New York or
Massachusetts, and all but one study3° were carried out in a single city. The largest study (7
=591) was conducted in New York City (NYC) and at baseline, 40.1% tested positive for
HIV and 40 new cases (17.4%) of HIV or STI were observed during the 3-year follow up.36
Two larger studies from San Francisco (/7= 223)26 and San Diego (/7= 151)27 reported
11.2% and 1.99% of the sample lab-tested positive for HIV respectively. The San Francisco-
based study extensively documented both self-report and exam- or test-confirmed STls,26
whereas the San Diego-based study recorded the following self-reported rates of STIs:
13.2% reporting having any STI, 9.9% chlamydia, 7.3% gonorrhoea and 26% syphilis.2”
Additionally, two studies were conducted in one32 or two cities33 of California. The self-
reported HIV prevalence was 41% and 46.5%, while 13.2% and 27.2% said either an exam
or a test was used to confirm STI diagnosis in the past 12 months. Finally, two smaller
studies (both samples were 7= 63) were carried out in NYC30 and Boston.28 In the NYC-
based study, self-reported HIV was 51%, and 14.3% of the sample reported prior STI
diagnosis in the past 3 months.30 In the Boston-based study, 7.9% of the sample laboratory-
tested HIV positive, and the following STIs were confirmed by an exam or a test: 3.2%
chlamydia, 2.1% gonorrhoea and 4.8% syphilis.28

Discussion

In summary, this review found that studies across the world indicate a high prevalence of
HIV and STls in transgender people globally. In the few studies that describe HIV and STI
co-infections, the prevalence ranged between 2.5%18 and 13.8%.8 Where comparative data
were available, transgender populations faced higher rates of HIV and STIs compared with
other groups, a finding consistent with the most recent systematic reviews and a meta-
analyses of transgender health.1=# For example, the latest systematic review? reported HIV
rates in the USA ranging from 2.0% and 40.1% among transgender women, whereas we
found studies reporting rates between 1.99% and 46.50% among the same group. Further,
the same systematic review reported that the HIV prevalence in the USA among transgender
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men was between 0.5% and 4.3% compared with 0% and 10.1% of transgender men in the
present study. Similar to these studies, the substantial variation by location including high-
versus low- and middle-income settings, subpopulation including transgender women versus
transgender men, and reporting mechanisms such as self-report versus laboratory confirmed
can complicate efforts to accurately contextualise these results. Until more studies
investigate HIV, STIs and their co-infection, the understanding of determinants of these
infections among transgender populations will remain limited.

Additionally, there were several methodological issues that undermine the data quality of
this review. For example, there was limited data on the anatomy of transgender people
included in these studies. Generally, studies were largely drawn from adult clinic samples
based in urban communities. Even studies using techniques to limit the bias presented by
clinic-based samples, including respondent-driven sampling, depended heavily on
recruitment from non-governmental organisations (NGOSs) providing HIV- and STI-related
services. Further, sometimes there was limited data on structural drivers or a focus on
behavioural drivers only, or both.

Ultimately, the review of existing studies highlights critical gaps in knowledge on HIV-STI
co-infection prevalence, as well as limited data on their drivers. To address this, we draw on
the studies reviewed, in addition to our collective years of research experience and
implementation, to discuss how research can address the multilevel drivers of HIV and STI
co-infection as they relate to individuals, programs and services, and laws and policies.
Further, we discuss how a syndemic perspective is critical to understand the interaction
between these levels. In so doing, we aim to inform how future research can more
adequately and accurately assess and address the factors contributing to HIV and STI co-
infection globally.

Areas for future research

Attention to transgender health has dramatically increased, especially with respect to HIV
and STIs among transgender women globally. However, we did find that rates of HIV and
STI co-infection were rarely reported in the research literature. Understanding the
prevalence and distribution of STls among people living with HIV is important, given
increased HIV transmissibility with an active STI and the potential effect of STIs on viral
load. Further, given the increased susceptibility to HIV acquisition as a result of having an
STI, more research on co-infection, including STIs that are both symptomatic and
asymptomatic, will inform efforts to more effectively intervene on HIV transmission risk
dynamics. As momentum increasingly builds for dedicated studies on transgender
individuals, there has also been a call to exclude transgender women from existing studies of
cisgender MSM. While it is important to have more research focussed exclusively on
transgender health, it is important also to highlight that doing so may inadvertently
contribute to less data in the interim.

Individual-level drivers

Our understanding of HIV and STI co-infection would be greatly improved if the anatomical
configuration of the transgender sample were specified in research. For example,
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physiologically, the different risks for HIV and STIs among transgender men who retain a
vagina compared with those who do not remain unclear. Moreover, the different biological
risks for HIV and STIs among transgender women who have had penile-inversion or
sigmoid colon vaginoplasty also warrant further attention. Asking participants about their
anatomical configuration inevitably raises a range of challenges. Specifically, thoughtful
consideration must be given regarding how best to ask a transgender person questions about
anatomy that may be inconsistent with their gender identity. This presents a key opportunity
for meaningful participation of transgender individuals,3’ from the conceptualisation
through the implementation of research. Doing so helps ensure questions are framed
appropriately, are gender-affirming, and gather empirically relevant and accurate information
on HIV and STI transmissibility.

Further, there is growing recognition that transgender populations do not fit any simple
characterisation and the desire for universal nomenclature may not capture the realities of
local culture. While terms such as ‘transvestite’ and ‘transsexual’ may have negative
connotations in some areas, the local context should inform the range of terms that
participants themselves use to define a diversity of preferences and experiences. For
example, in Brazil, the terms ‘transvestite’ and ‘transsexual’ are commonly used by the
communities themselves and though fluid and dependent on context, ‘transvestite’ can relay
differing degrees of presentation as a woman whereas ‘transsexual’ can relay different
degrees of transitioning.38-40 Again, the participation of transgender individuals in the
research process is critical,3” and only in so doing will research be capable of addressing
how the risk of HIV and STIs differs or is the same across different gender identities and
anatomical configurations.

Of note, including a broader range of gender identity terms will also complicate efforts to
systematically review published data on the prevalence of HIV and STls. For example, the
use of MeSH terms acts as a thesaurus for related terms while searching biomedical
literature. Currently, 31 terms are included under the MeSH term ‘transgender’, most of
which reflect outdated terminology to help catalogue historical research. Looking forward,
terminology around transgender health will likely expand to acknowledge and study a
broader spectrum of gender identities, in addition to individuals who do not identify with a
masculine or feminine binary. This means that research tools will also need to adapt and
include a broader range of terms. Doing so will prove critical to fully understanding the
scale of co-infection among gender diverse people globally.

Programmatic and service-level drivers

There are several ways research can better address programmatic and service-level drivers of
HIV and STI risk. For example, it is important that data are representative of transgender
individuals more broadly, not simply adults seeking services for ill health that may result in
overestimating HIV and STI prevalence estimates. Making sure that studies are not limited
to adult populations is necessary to inform early prevention and intervention efforts. Given
existing data demonstrating that transgender adolescents experience additional health-related
vulnerabilities due to bullying and other forms of enacted stigma,#142 research is needed to
understand the unique needs of young transgender populations. Efforts to collect more
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representative data need to expand beyond a limited number of major metropolitan areas and
communities outside of frequently mapped venues where transgender people have been
shown to congregate.*3 While doing this can present challenges to reaching desired sample
sizes, new technological approaches such as web-based or electronic data capture warrant
integration and consideration to better reach a broader range of transgender people.*4
Diversifying the transgender communities that are sampled in research studies, including
those engaged and not engaged in care, will contribute to a more accurate understanding of
HIV and STIs among transgender communities more broadly.

Additionally, the constellation of services provided should also be considered.* For example,
in Peru, given the exceptionally high prevalence of HIV among transgender women, almost
all services are co-located with other infectious disease services such as tuberculosis (TB).
This presents barriers to transgender individuals seeking care, fearing the potential to also
contract TB, especially among those who are immunocompromised due to the stage of their
HIV infection.#®> So, while the integration of services may be beneficial in some
circumstances, careful attention to (un) intended consequences should be considered.

Both HIV and STIs present a unique set of considerations for the provision of prevention
and treatment services. In particular, the emergence of pre-exposure prophylaxis (PrEP),
whereby adherence to a daily pill can significantly reduce the risk of HIV infection, has led
to several new avenues of research. For example, studies report contrasting results regarding
whether and how the potential biomedical protection from HIV affects behavioural
prevention such as condom use and subsequent risk of ST1s.#6 Considering the unique needs
of transgender populations, studies have raised issues regarding additional barriers to the
uptake and adherence of PrEP.4748 Specifically, the lack of trans-inclusive marketing of
PrEP, prioritisation of hormone use, and mistrust of providers due to past healthcare
experiences have been highlighted.#8 Public health campaigns and providers have an
ongoing responsibility to provide accurate messaging around the importance of continued
condom use to prevent a range of STIs, even as the risk of HIV infection may be
significantly reduced as a result of taking PrEP. Similar concerns persist about the potential
for behavioural disinhibition following viral suppression, underscoring the need to
continually revisit how biomedical strategies can be complemented by behavioural risk-
reduction efforts. Specific to transgender populations, efforts are warranted to address
unique concerns related to potential drug interactions between PrEP and transition-related
hormones, alongside medical distrust based on a long history of negative interactions with
providers and stigmatisation by the health system more broadly.

With respect to the high prevalence of STls reported across studies, the use of periodic
presumptive treatment (PPT) (e.g. intermittent antibiotic treatment without screening for
STls and often without any symptoms) as well as syndromic treatment (e.g. antibiotic
treatment based on symptoms of STIs but without screening to confirm a specific infection)
raise a host of issues. For example, many of the studies reviewed included a high proportion
of sex workers;821.25.24 therefore, both PPT and syndromic treatment may be useful in
places where testing for STIs is limited and/or may cost less than STI screening. However,
there are also concerns that, in addition to the negative health consequences of long-term
antibiotic use, PPT and syndromic treatment may contribute to the stereotype that all sex
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workers have STIs.49 Further, studies on the potential interaction between PPT and
syndromic treatment with the use of antiretroviral therapy are needed,>° and the unique
issues pertinent to transgender populations (e.g. potential pill burden with hormonal therapy)
remain poorly understood.

Legal and policy-level drivers

Increasingly, there is attention to how laws, policies and practices, as well as cultural norms,
can influence the health of transgender people.>! For instance, one study showed how a
conservative social climate affected the ability of transgender people to access health
services.52 The authors reported that healthcare providers living in a predominantly
Republican voting state were more likely to refuse giving care to transgender individuals.
Another study found that transgender people living in states with more gender protections
reported fewer lifetime suicide attempts.53 In the USA, there has been varied success with
passing laws and policies that protect the legal rights of transgender individuals with respect
to their employment, housing and educational opportunities. Additionally, the resurgence of
Religious Freedom Restoration Acts, which would make it legal for clinicians to deny
healthcare services based on their religious beliefs, is of particular concern. Of note, despite
challenging legal and policy environments (e.g. contexts with few protective laws for
transgender individuals), our review highlights robust research on the health of transgender
women in some parts of Asia, 2119 as well as in Latin and South America.8:912-15 Thjs
underscores the need for more south-to-south collaborations to learn how research can be
successfully carried out in challenging legal and policy environments.

Across settings, due to the pervasive stigma and discrimination that transgender individuals
face,4-%6 there continues to be a range of structural barriers that specifically contribute to
the risk for HIV and ST1s.51:57 For example, even where protective laws and policies are in
place, it can be extremely difficult for transgender people to secure employment. This
economic instability can then increase the likelihood of engaging in sex work. Additional
structural barriers, such as the inability to obtain legal documents reflecting one’s current
gender identity, also limits transgender people’s ability to access available health services to
prevent and/or treat STIs. For example, gender identity on national identity documents
cannot be legally changed in Peru.*® Thus, transgender women often face discrimination
when trying to access healthcare services, including HIV and STI screening and treatment;
they may even be denied care altogether if the sex stated on their national identity document
does not correspond to their current gender presentation.>8 In summary, research continues
to document the deleterious effect of stigma and discrimination,2 and if not addressed, any
progress towards improving access 6to much-needed HIV and STI prevention and treatment
services may be negated for transgender people.

Syndemic effects among multilevel drivers

Increasing research is exploring the syndemic effects of negative health outcomes among
transgender people, with particular attention to the disproportionately high rates of poor

8MacCarthy S, Reisner SL, Nunn A, Perez-Brumer A, Operario D. The Time Is Now: Attention Increases to Transgender Health in the
United States but Scientific Knowledge Gaps Remain. LGBT Heath2015. doi:10.1089/1gbt.2014.0073
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mental health and substance use and abuse. While data are emerging on the ways in which
these factors affect sexual risk taking more broadly, more attention is needed to understand
their specific effect on HIV/STI testing, diagnosis, and adherence to treatment. Further,
although syndemics are often conceptualised at the individual-level, there is a need to
integrate a multilevel framework in research to understand the syndemic dynamics driving
HIV, STls and their co-infection. For example, individual- (e.g. biological risk of HIV and
STI transmission), programmatic- (e.g. models of HIV and STI service delivery) and policy-
level (e.g. institutionalised stigma in healthcare settings) drivers synergistically interact to
increase vulnerability of transgender people to poor HIV- and STI-related outcomes. Future
epidemiological and interventional research will benefit from considering whether those
syndemics that increase HIV, STI and co-infection risk differ for transgender people relative
to other at-risk groups.

Conclusion

Where studied, HIV and STI prevalence is high among transgender individuals, particularly
transgender women. Despite synergistic effects of co-infection, few studies have examined
the prevalence of HIV-STI co-infections. Very little has been published on the multilevel
drivers of HIV and STI infections in the transgender population globally. Understanding
HIV, STIs and their co-infection in transgender people necessitates research that considers
individual, programmatic and policy-level drivers simultaneously. Identifying transgender-
specific determinants of HIV and STIs will guide future prevention, intervention and
treatment efforts that are responsive to the diverse needs of transgender populations
everywhere.
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