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Optimizing HIV Prevention and Care for Transgender Adults

Jordan E. Lake, MD MSc1 and Jesse L. Clark, MD MSc2

1University of Texas Health Science Center at Houston, Houston, TX, USA; 2University of 
California, Los Angeles, CA, USA

Introduction
Transgender women (TW) have recently been acknowledged as a unique and important risk 
group in HIV research and care. Although transgender men (TM) also face specific problems 
related to HIV infection, less is known about risk behaviors and HIV prevalence among TM. 
Following the lead of public health efforts that address the high frequency of HIV infection among
TW and the socio-structural factors contributing to HIV risk in this population, researchers have 
increasingly emphasized transgender-specific aspects of the epidemiology, prevention, 
treatment, and management of complications of HIV infection [1, 2]. Here, we seek to highlight key
issues within these distinct areas, identify areas of overlap and importance between social 
scientific and biomedical disciplines, and explore future areas for HIV-related research in 
transgender adults.

Epidemiology of HIV in Transgender Populations
Global Epidemiology of HIV in Transgender Men and Women
Transgender women are commonly recognized as a key risk group for HIV infection, though 
epidemiologic patterns of HIV prevalence, incidence and associated risk factors in transgender 
populations remain poorly understood. Previous meta-analyses have estimated the global 
prevalence of HIV among TW at 19.1% (95% CI: 17.4-20.7), with the odds ratio of HIV infection 
among TW compared to other reproductive age adults at 48.8 (95% CI: 21.2-76.3) [3, 4]. Regional 
estimates of HIV infection in transgender communities vary dramatically, however, with 
differences attributable to individual studies’ choices of sampling methods, inclusion criteria, and
techniques for determining HIV infection status [5]. In a recent systematic review, laboratory-
confirmed prevalence of HIV among TW in the U.S. ranged from 2.0% in San Diego, CA to 40.1% 
in New York, NY with global estimates ranging from 4.0% in Spain to 34.1% in Argentina [6]. 
Although transmasculine individuals are estimated to represent 11% of transgender persons in 
HIV care, data on HIV infection among TM is scarce, with reported prevalence in the same review
ranging from 0.0% to 8.0% [7, 8]. HIV and STI prevalence among sexual partners of trans persons 
is also poorly documented, though small samples of cisgender men with TW partners have 
reported both high frequencies of sexual risk behavior and a high prevalence of HIV and other 
sexually transmitted infections (STIs) [9, 10]. Ultimately, the lack of standardized systems for 
consistent monitoring, surveillance, and identification of HIV, STIs, and associated risk behaviors 
in representative samples of transgender populations and their partners limit current efforts to 
construct a comprehensive epidemiologic profile of these groups.

Sampling Methodologies
The majority of epidemiologic analyses of transgender populations have been based on 
convenience samples of individuals recruited from community, clinic, or commercial sex venues
[11]. Although these studies provide important information on local population characteristics and 
identify specific areas for intervention, they may not accurately represent the epidemiologic 
characteristics of the larger transgender population. In an effort to improve the validity of 
epidemiologic data, many recent studies have used Respondent Driven Sampling (RDS) 
techniques [12-15]. However, while RDS may be effective in identifying members of “hidden 
populations” like transgender persons, relatively small cohort sizes, limited numbers of 
recruitment waves, and unequal distribution networks that violate the statistical assumptions 
underlying RDS can undermine the validity of the resulting weighted estimates [16]. Further work 
using rigorously applied representative sampling methods to accurately capture transgender 
communities in all of their diversity is critically needed for the development of culturally 
appropriate and epidemiologically relevant prevention interventions.



“Transgender” as an Epidemiologic Category
In order to construct epidemiologic estimates, researchers must also consider how to define the 
term “transgender” when designing their analysis. Using the definition of transgender as “An 
individual whose gender identity differs from their assigned sex at birth,” the Two-Step Method 
for assessment of gender identity and natal sex has been adopted as a global standard for 
quantifying transgender persons [17, 18]. This approach has been central to the growing 
acknowledgement of TW as distinct from the risk category of men who have sex with men (MSM)
[19, 20]. However, the Two-Step Method does not incorporate sexual identity into the transgender 
experience, and frequently minimizes “sexual orientation” as a simple matter of partner gender. 
Particularly when defining local HIV epidemiology in diverse global contexts and developing 
corresponding prevention strategies, it is essential to understand and address how social 
constructions of gender and sexuality intersect, overlap, and diverge [21, 22]. Acknowledging and 
understanding the diversity of gender and sexual identities included within the term 
“transgender’ is essential for defining accurate epidemiologic frameworks and for developing 
appropriate public health responses [23].

Epidemiology of HIV/STIs in Transgender Sexual Partners and Networks
A critical component of HIV risk for transgender individuals lies in the prevalence of HIV and STIs 
among their sexual partners and associated dyadic- or network-level patterns of infectious 
disease transmission. Network mixing patterns involving transgender and cisgender individuals 
that structure HIV/STI risks in the population, and the pathways of disease transmission through 
these networks, have not yet been thoroughly defined [24, 25]. As noted above, there is scant 
literature documenting the HIV/STI status, sexual practices, partner concurrency patterns, and 
network interactions of the sexual partners of transgender individuals, and almost no data exist 
on how these sexual networks are integrated into epidemiologic patterns of the spread of 
HIV/STIs in the larger population [26, 27]. In order to accurately define HIV/STI prevalence, risk, and 
transmission among transgender individuals it is essential to place individual-level risk factors 
within the larger context of their dyadic sexual partnerships and their complex sexual networks.

Transgender-Specific HIV Prevention
Overview of HIV Prevention with Transgender People
Within the context of local epidemiologic patterns, HIV prevention efforts for transgender 
individuals must recognize the complex interaction of biological and behavioral aspects of 
individual decision-making processes, dyadic partnership interactions, social and sexual network 
frameworks, and structural contexts that define HIV risk (Figure 1). On an individual level, 
syndemic patterns of depression, anxiety, substance use, childhood abuse, and trauma may 
negatively affect decisions regarding condom use with HIV serodiscordant or unknown status 
partners [28]. Adherence to gender norms (sexual roles traditionally aligned with masculinity and 
femininity) during partnership interactions may encourage TW to maintain a receptive role 
during intercourse while also limiting control, both psychologically and mechanically, over 
condom use [29, 30]. For TW who engage in commercial sex work, desires to maintain intimacy with
romantic/non-commercial partners, to replicate traditional heterosexual norms of behavior, and 
to differentiate their romantic interactions from their commercial sexual contacts may lead to a 
higher frequency of condomless intercourse with partners who are stable and considered “safe” 
despite a lack of objective knowledge of HIV or STI status [31, 32]. Community and network norms 
of sexual behavior may influence the frequency of condomless intercourse, rates of partner 
change and concurrency, and adoption of and adherence to biomedical prevention interventions 
like pre-exposure prophylaxis (PrEP) [33, 34]. At the same time, environmental frameworks of 
stigma, discrimination, and harassment both define the contexts of individual and interpersonal 
risk behavior processes, and determine structural access to education, prevention, and 
treatment resources [35].

Biological Risks of HIV Transmission



During condomless intercourse, biological factors contribute to increased risk for HIV exposure 
and transmission among TM and TW. Mucosal inflammation from undiagnosed rectal and vaginal 
STIs and elevated estrogen levels from exogenous hormone therapy induce T lymphocyte 
recruitment and chemokine activation, increasing cellular vulnerability to HIV acquisition [36, 37]. 
Occult STIs and untreated HIV infection in sexual partners, mirrored by high prevalences of 
disease in the larger sexual network, increase the likelihood of exposure to and acquisition of HIV
infection during condomless intercourse [38]. Prior experiences of discrimination and mistreatment
by healthcare workers, pervasive social stigma surrounding HIV and STIs, and limited access to 
affordable, culturally sensitive testing resources all discourage effective HIV/STI diagnosis and 
treatment within traditional institutional frameworks and increase the likelihood that infections in
both transgender individuals and their partners will remain unrecognized and untreated [39, 40].

Pre-Exposure Prophylaxis (PrEP)
Within this intersection of behavioral risk and biological vulnerability, biomedical interventions 
like PrEP and topical microbicides have shown promise in addressing the prevention needs of 
transgender persons. By providing an effective tool for routine protection against HIV infection 
that neither depends on sexual contact-specific use nor is routinely controlled by one partner 
during a sexual interaction, PrEP offers the possibility for sustained HIV prevention across a 
range of different partnership contexts [41]. Although PrEP has revolutionized the field of HIV 
prevention, data on the effectiveness of PrEP in TW is currently limited (and no data is available 
on its use in TM) [42]. In the original iPrEx study, 339 TW (14% of the total sample) were enrolled, 
with HIV seroconversion occurring among 11 TW in the intervention arm, 10 TW in the control 
arm (HR 1.1, 95% CI: 0.5-2.7), and no new infections among TW with detectable serum drug 
levels [43]. Hypothesized reasons for the low blood levels of Truvada among TW in iPrEx include 
poor adherence to study medication or potential metabolic interactions of antiretroviral 
medications with exogenous hormones. Subsequent acceptability studies and demonstration 
projects have shown high frequencies of PrEP acceptability and uptake among TW, though 
sustained levels of medication adherence remain low [44, 45]. Qualitative analyses have identified 
several reasons for the low rates of PrEP adoption and maintenance among transgender 
individuals, including: Prior experiences of stigma and discrimination with institutional healthcare
systems that discourage routine access and follow-up; Perceptions that PrEP education and 
access programs are directed towards gay male populations and are not meant for TW; A lack of 
PrEP services offered within a comprehensive, gender-affirming healthcare context; Concerns 
about the possible biological interactions of PrEP medication with exogenous hormones; and 
Mistrust of drugs and prevention approaches that may be perceived as “experimental” or 
unproven [46, 47]. Building on these problems, trans-specific strategies to improve PrEP uptake and 
adherence could include systems to couple gender-affirming healthcare with PrEP administration 
and monitoring, education and advertising efforts to emphasize PrEP use in the context of TM- 
and TW-specific prevention needs, and community-generated strategies to promote the organic 
development of social norms of PrEP use and adherence among transgender individuals [48, 49].

Topical Microbicides
Similar to PrEP, microbicides offer the promise of a prevention tool that shifts control from the 
insertive to the receptive partner during intercourse, another option that may be useful for 
reducing HIV risk among some transgender individuals. Despite potential advantages, no data 
exist on how topical microbicides may work within the unique mucosal environment of a sigmoid 
neovagina, or of how exogenous feminizing hormones may influence microbicide activity in 
rectal mucosa. Even the risk of neovaginal HIV transmission in TW has not yet been determined, 
though cases of gonococcal infection in both penile inversion and sigmoid colonic neovaginal 
tissue have been reported [50, 51]. Formative research on acceptability and sample formulations of 
rectal microbicides in both cis- and transgender populations are more advanced, suggesting high
levels of potential use, though likely agents remain in early stages of development [52, 53]. 

Partner Management and Couples-Based Prevention



On an interpersonal level, partner-based prevention strategies recognize the importance of 
dyadic contexts in defining sexual behavior and shaping HIV/STI risks [54, 55]. Couples-based HIV 
counseling and testing provides a mechanism for both HIV testing and serostatus disclosure 
within an established partnership framework [56]. Other strategies to promote partner notification 
(e.g., partner referral cards or internet-based notification systems) and treatment (e.g., Patient 
Delivered Partner Therapy) following HIV or STI diagnosis promote treatment of occult infections 
in exposed partners, limiting the index partner’s risk for (re-) exposure and reducing the 
prevalence of untreated disease within their sexual network [57, 58]. A central benefit of these 
interventions is the potential to reach sexual partners who are at high risk for HIV/STIs but do not
identify as transgender or MSM, and may not consider themselves at risk for infection [59]. 
Potential barriers to partner notification articulated by TW in formative research studies include 
fears of stigma, shame, violence, and abuse in response to disclosure, though no actual events 
of partner violence have been reported in these trials [60]. Additional studies on whether and how 
the partnership contexts of transgender individuals affect the specific mechanisms, barriers and 
incentives to use, and outcomes of new and traditional partner management technologies are 
important areas for future research.

Social Networks and HIV Prevention
Parallel to the sexual network-based approach of partner management, recent and ongoing 
research with transgender communities has focused on the role of social networks in defining 
and maintaining norms of HIV risk and prevention and behavior. In one of the few examples of a 
successful, randomized controlled trial of a sexual risk behavior intervention for transgender 
people, the LifeSkills trial used small group workshops to promote collective self-esteem and 
empowerment among participants while improving their knowledge and behavioral skills related 
to HIV risk reduction [61, 62]. At the 4-month follow-up evaluation, TW in the intervention groups 
reported a 39.8% reduction in condomless sex acts compared to participants in the standard of 
care arm [63]. Other ongoing studies are assessing the role of social network support for 
encouraging PrEP adherence among TW in Latin America [64, 65]. These approaches seek to 
transform perceptions of PrEP and other prevention interventions from something imposed onto 
transgender participants by distant health professionals into tools that are organically generated 
and promoted within transgender communities and address issues important to their daily lives
[66]. Problems identified during the course of this research include ambiguities in defining the 
social network structures and patterns of influence within transgender communities, differences 
between networks of social supports or influences and networks of sexual contacts or partners, 
and difficulty promoting collective consciousness and community formation among individuals 
whose lives have frequently been marked by social marginalization, rejection, and mistrust [67].

Structural Interventions
Finally, structural interventions are essential for transforming the contexts of HIV/STI risk and 
integrating HIV prevention into daily life. Routine transphobia manifests as stigma, 
discrimination, harassment, and violence in a range of different global environments and has 
pervasive effects on access to healthcare, gender-specific services, and HIV testing and 
treatment [68, 69]. TW involved in commercial sex work may also face problems of substance use, 
housing instability, and intimate partner violence that exacerbate risks for HIV and other health 
issues, and undermine the relative importance of HIV prevention in their lives [38, 70]. Partially due 
to the difficulty of evaluating structural interventions within the parameters of a randomized 
controlled trial, many of the studies addressing these issues have been project reports or 
program evaluations [71, 72]. Yet projects in diverse global settings have sought to address 
different structural aspects of health among transgender populations, including education to 
reduce discrimination and promote culturally sensitive healthcare environments, advocacy 
efforts to promote transgender rights and limit harassment and violence, and economic 
interventions designed to alter the contexts of daily life for transgender persons [73-75]. Through 
the collective integration of individual, dyadic and social contexts of behavioral, biological, and 



structural frameworks, transgender HIV prevention can provide a roadmap for the broader field 
of HIV prevention.

HIV and Gender-Affirming Treatment
Immuno-metabolic Effects of Feminizing Hormonal Therapies (FHT) 
Data on the immuno-metabolic effects of FHT are mixed, and effects vary by type and route of 
administration. 17--ethinyl estradiol is associated with the greatest perturbations of 
inflammatory and coagulation biomarker and lipid levels [76]. 17- estradiol has milder effects on 
inflammatory and atherosclerotic pathways, and is now the recommended form of estrogen for 
FHT. However, 17--ethinyl estradiol use is still observed, and TW engaging in medically 
unsupervised FHT use may not have access to standard of care therapies. 

Although some data support immuno-metabolic changes with combined estrogen/anti-androgen 
therapy that could reduce cardiometabolic risk [77], in general estrogens modulate the body’s 
inflammatory and coagulation pathways and are associated with an increased risk of 
cardiovascular and thromboembolic events, collectively referred to here as CVD, in both 
cisgender women and TW [78-80]. TW experience significantly more myocardial infarctions than 
cisgender women, cerebrovascular disease than cisgender men, and diabetes mellitus than 
cisgender women or men.  Of 214 TW on FHT (HIV status not reported), 10% experienced a 
thromboembolic event. Alarmingly, obesity, cerebrovascular disease and myocardial infarction 
rates dramatically increase with FHT initiation [78], although event risk persists with continued 
therapy. In one study, 12% of TW experienced a CVD event at a mean age of 43 years and 11 
years on FHT [81]. Active FHT increases CVD death risk 3-fold [82], and TW with traditional CVD risk 
factors who initiate FHT are at higher risk for subsequent CVD events [78]. CVD risk in TW may be 
higher with combined estrogen and progesterone or anti-androgen therapy vs estrogen alone, 
and is higher with oral than transdermal estrogens [83]. 

Further supporting a relationship with metabolic disease, estrogens increase subcutaneous and 
visceral adipose tissue [84], reduce lean mass [85], and increase adipocyte size [86]. Enlarged 
adipocyte size suggests adipocyte hypertrophy rather than hyperplasia, a mechanism of fat gain 
associated with insulin resistance, diabetes and dysfunctional fat [87]. Of note, pre-menopausal, 
non-obese, biological females can modulate adipocyte size and function better than biological 
males, in whom detrimental responses to fat gain predominate [88]. Therefore, adipocyte 
hypertrophy in TW on FHT may be a maladaptive response to FHT influenced by sex. Estrogens 
are also generally associated with lower HDL cholesterol (particularly with oral estrogens) [89] and
insulin sensitivity, [84] and higher triglycerides [90], total cholesterol,[89] cortisol, and blood pressure
[84]. 

Oral and (to a lesser extent) transdermal estrogens have been associated with increased 
circulating concentrations of interleukin (IL)-1, IL-6, IL-8, and d dimer [89, 91].  Higher IL-6 and d 
dimer levels are associated with mortality in HIV infection [92]. Estrogens are also associated with 
enhanced lipopolysaccharide (LPS)-mediated liver injury. As LPS increases expression of 
monocyte estrogen receptor- in biological males, [93] persistent microbial translocation in PLWH
[94] could lead to enhanced effects of FHT in TW living with HIV. Women with HIV also 
demonstrate less reduction and systemic inflammation and immune activation than men 
following ART initiation [95], a finding that is not completely understood but that could have an 
estrogen-mediated component. 

Regarding immune cells, a positive dose response between estrogen and circulating 
immunoglobulin levels [96] has been observed. This relationship is thought to be mediated 
through estrogenic stimulation of IL-10 production by monocytes and subsequent B cell 
stimulation [96] and differentiation [97]. Estrogens promote B cell survival and reduce B cell 
apoptosis [98]. At high doses, estrogens also promote T helper cell type 2 and humoral responses, 



decrease natural killer cell cytotoxicity and have anti-inflammatory, anti-chemotactic neutrophil 
effects [37]. Data also suggest important sex differences in HIV reservoir characteristics and 
transcriptional activity that are at least partially driven by estradiol-mediated inhibition of HIV 
replication through an estrogen receptor-dependent mechanism [99]. Whether FHT has effects on 
reservoir dynamics among TW living with HIV is unknown.

Although the above data support potential FHT-induced immuno-metabolic disturbances and 
negative health consequences for TW living with HIV, these data are confounded by the fact that 
some immuno-metabolic alterations appear transient following estrogen initiation [89], whereas 
clinical events may occur many years later [81]. Finally, because access to appropriate FHT is not 
widespread, periods of ineffective androgen suppression and/or supra-physiologic estrogen levels
from intermittent or unsupervised dosing may further immuno-metabolic perturbations [100].

Immuno-metabolic Effects of HIV 
This review is not meant to represent a comprehensive review of immuno-metabolic 
disturbances in PLWH, however, a few notable findings should be highlighted. Monocyte 
activation is strongly associated with non-AIDS morbidity and mortality in treated HIV infection 
and is linked to increased circulating LPS concentrations following gut barrier breach and gut 
mucosa T lymphocyte depletion during acute HIV infection [94]. LPS increases expression of 
monocyte estrogen receptor- in persons assigned a male sex at birth [93], possibly enhancing 
FHT effects in TW living with HIV. The LPS co-receptor soluble CD14 (sCD14) is associated with 
all-cause mortality in PLWH [101]. Levels of both sCD14 and the monocyte activation marker 
soluble CD163 (sCD163) are elevated in PLWH [102, 103], higher in cisgender women than men in 
most studies [95, 103], and associated with CVD burden [102, 103]. Taken together, these findings 
suggest that effects of monocyte activation in HIV infection may be compounded by FHT in TW. 

Visceral and subcutaneous fat gain are frequent with antiretroviral therapy (ART) initiation and 
occur with most modern regimens [104, 105]. Fat dysfunction in PLWH is well-documented and 
multifactorial, with HIV- and ART-specific effects and their inflammatory sequelae contributing. 
Loss of lean mass quantity and quality occurs with HIV infection, ART, and FHT [106, 107]. Lean mass
loss has been associated with mortality in the general population [108], and lower lean mass is 
associated with greater subclinical obstructive coronary stenosis in men with and without HIV
[109]. Thus, changes in lean and fat mass with HIV infection, ART, and FHT may converge to 
promote additive or synergistic immuno-metabolic and cardiometabolic disturbances in PLWH. 

HIV infection increases CVD risk. Compared to persons without HIV, adult PLWH have: higher 
rates of acute coronary events; more subclinical atherosclerosis and endothelial dysfunction [110-

112]; and predominantly non-calcified coronary plaque burden, which may be more prone to 
rupture than calcified plaque [113]. Chronic inflammation, including monocyte and endothelial cell 
activation, is believed to play an important role in CVD risk among PLWH, with degree of 
subclinical atherosclerosis associated with higher IL-6 [114], sCD14, sCD163 [115], and soluble 
vascular cell adhesion molecule-1 concentrations [114]. Interestingly, estrogen may block HIV-
induced activation of the vascular endothelium [116]. However, the combination of HIV, ART, and 
FHT on immuno-metabolic outcomes in TW is incompletely studied, and extrapolation from pre-
menopausal women and/or persons without HIV is likely inaccurate. 

In total, there is a significant body of research identifying a potential modifying role of both 
estrogens and HIV on immunologic and metabolic pathways, both beneficial and adverse, yet a 
lack of research designed to prospectively assess these effects in TW living with HIV, 
confounding interpretation. Additionally, alterations in these pathways are multifactorial, 
including contributions from non-estrogen sex hormone levels, such as progesterone and 
testosterone, as well as other drivers of immune activation and inflammation. 



Exogenous Estrogens and ART
In cisgender women of reproductive age using oral contraception, low dose ethinyl estradiol 
exposure is reduced approximately 30% by ritonavir- or cobicistat-containing ART [117, 118], which 
may reduce hormonal contraceptive (and possibly FHT) efficacy[117, 118]. Interactions with higher 
doses of estrogen have not been studied, nor have the effects of these interactions on the 
feminizing efficacy of estrogens in TW. Importantly, drug-drug interactions between ART and 17-
 estradiol are often extrapolated from ethinyl estradiol data, yet metabolism differences 
between these two estrogens may limit generalizability. Further, exogenous and endogenous 
hormones may influence drug-metabolizing enzymes [119], influencing ART metabolism. In 
preliminary data from an ongoing study of cisgender women in Malawi on efavirenz-based ART 
(NCT03153709), higher estradiol levels were associated with lower plasma and cervico-vaginal 
fluid efavirenz concentrations, a finding believed to be mediated by estradiol-mediated P-
glycoprotein induction [120]. In a recent phase III, randomized controlled trial of HIV PrEP, lower 
intracellular concentrations of tenofovir diphosphate (TFVdp) were observed in dry blood spots 
collected from TW vs cisgender men. However, investigators could not determine whether this 
finding reflected a hormone-drug interaction [43] or differential ART adherence [121], and 
standardized FHT was not provided in the context of the study. In a small study of 20 TW 
receiving PrEP and initiating low-dose FHT in Thailand (estradiol 2mg daily), blood tenofovir 
levels were 13% lower following FHT initiation, but above the level believed to be needed to 
confer protection against HIV infection [122]. In a separate study of 4 TW and 4 cisgender women, 
rectal TFVdp levels were lower in TW and had an inverse relationship with estradiol levels [123]. 
This finding is critical, as many TW take 4-5x the daily dose of estradiol used in the Thai study. 
These preliminary findings require further exploration both in larger studies and in TW living with
HIV on ART.

Optimization of ART
It is unknown whether ART optimization recommendations for transgender persons should vary 
from those of the general population. Several basic considerations should be taken into account 
in addition to patient preference, HIV genotypic results, and ART side effect profiles. Although 
little-to-no prospective data exists using the FHT regimens and doses mostly likely be used by 
TW, unboosted integrase strand transfer inhibitors (INSTI) may be the optimal ART base for use 
with exogenous estrogens. This statement is based upon the fact that interactions between 
pharmacokinetic boosters and exogenous estrogens exist [124] such that regimens requiring 
ritonavir or cobicistat may be sub-optimal. In vitro evidence suggests that ritonavir may also 
antagonize 17- estradiol [125], the currently preferred form of estrogen supplementation for FHT. 
Similarly, due to increased CVD risk in HIV and with estrogens (see above), abacavir-containing 
regimens may be suboptimal. While once daily dosing or single tablet regimens are preferred by 
most patients, they are especially important for persons with unstable food or housing and hectic
daily life schedules, which are common for many PLWH, including transgender PLWH. 
Transgender persons also have high rates of depression, post-traumatic stress disorder, and 
anxiety [126, 127], suggesting that efavirenz-containing regimens may not be optimal. Given these 
facts, a once daily, unboosted INSTI in combination with an abacavir-sparing nucleoside reverse 
transcriptase inhibitor (NRTI) backbone may be the ideal ART regimen for TW living with HIV and 
receiving exogenous estrogens. 

Alternatively, weight gain with INSTIs [128, 129], individualized resistance profiles and other factors 
may not permit use of unboosted regimens, and despite the potential to decrease estrogen 
levels [130], protease inhibitors will likely continue to play a role in ART optimization for some 
patients for the foreseeable future. While the effects of feminizing or masculinizing therapies on 
bone mineral density are likely beneficial [106, 131, 132], ART agents with improved bone health 
profiles, such as tenofovir alafenamide (TAF), can only be of additional benefit. In summary, an 
NRTI backbone with TAF and emtricitabine (FTC) or lamivudine (3TC) plus an unboosted INSTI 
may be the preferred choice for TW receiving FHT. Many similar factors likely apply to 
optimization of ART for TM, although data are even more limited, with assumptions of 



interactions between older protease inhibitors and testosterone extrapolated from in vitro 
studies [133] and/or data in cisgender men [130]. No randomized controlled trials have addressed 
optimization of ART for TW or TM, although at least two studies are underway (NCT03348163, 
NCT03033836). Finally, whether or not actual adverse interactions between ART and hormonal 
therapies exist, concerns about such interactions may prevent proper medication adherence [134].

Data Specific to TM
Although the goal for testosterone therapy in TM is to achieve physiologic male dosing [135], this 
can require doses similar to supra-physiologic dosing in cisgender men. In men without HIV, 
supra-physiologic testosterone increases fat-free mass and muscle and bone strength [136] and 
decreases fat mass [137], but may exacerbate fatty liver disease or cause hepatotoxicity [138], 
cardiovascular complications, hypothyroidism, and adverse psychiatric effects [139]. In biological 
females, hyper-androgenic states are associated with visceral adiposity, hyperinsulinemia, 
insulin resistance, hyperglycemia, dyslipidemia, and increased CVD and breast cancer risk [140, 

141]. However, many cisgender women living with HIV infection are hypo-androgenic [142], and 
whether testosterone supplementation could therefore reverse some of the negative effects 
associated with androgen deficiency in TM is an area that requires further study.

Interestingly, testosterone therapy in TM does not seem to be associated with the same severity 
of adverse events as supra-physiologic dosing in cisgender men and women [143]. Rather, limited 
data in persons without HIV infection suggest improved psychiatric functioning [144], minimal 
effect on glucose and lipid levels, potentially beneficial BMI effects [143], and no untoward 
aromatization of testosterone to estrogen [145]. Of note, a complicating factor for measurement of 
testosterone is that, while guidelines suggest targeting physiologic male levels [146, 147], these 
guidelines are based on total testosterone level measurement, which is less reliable in the 
setting of HIV infection than free testosterone measurement due to elevated sex-hormone 
binding globulin levels in PLWH. The optimal free testosterone level for a TM living with HIV is 
unknown.

Fertility Considerations
The complexities of family planning and fertility desires, including the cost and additional 
challenges of conception when one or more partners is living with HIV, is an important but likely 
under-discussed aspect of primary care for transgender persons. When feasible, initial discussion
of family planning needs by the primary provider followed by referral to specialty care by a 
provider experienced in the care of both PLWH and transgender persons would be optimal. 
Briefly, cryopreservation of sperm prior to FHT is optimal for TW who desire biological children, 
although suppression of spermatogenesis by FHT seems to vary by dose, duration and timing of 
exposure [148], such that persons who do not cryopreserve sperm prior to FHT may still be able to 
produce functional sperm. Historical testosterone use does not seem to prevent successful 
pregnancy for TM who have not had hysterectomies, nor use of their own eggs for fertilization [149,

150].

Areas for Research
Huge data gaps exist to appropriately optimize care for transgender persons living with or at risk 
for HIV infection. The development of effective HIV prevention interventions for transgender 
persons depends on an accurate knowledge of epidemiologic patterns of HIV transmission. In 
addition to validated estimates of the size and characteristics of transgender populations 
worldwide, prevention research requires detailed information on how sexual risk behaviors, 
partnership formations, and sexual network structures affect the spread of HIV and STIs among 
TM, TW, and their partners. Epidemiologic data can then inform strategies to limit risk behavior 
within diverse partnership interactions, address the spread of HIV/STIs in larger network- and 
population-level contexts, and develop biomedical prevention technologies tailored to the 
specific biological needs of transgender persons. Social and structural frameworks for promoting 
the health and human rights of transgender people should address both short-term objectives of 



empowerment, education, and institutional reform, and long-term goals of promoting 
transgender representation at all levels. In clinical research, significant progress can be made by 
both supporting HIV-related studies specific to TW and TM and by including current gender 
markers (in addition to sex at birth) into data collection for new research studies, including FDA 
registrational trials. In this way, study-specific and pooled data can be used to inform care. 
Identification of appropriate control populations is another challenge: it is likely that age- and 
race-matched cisgender male and female controls are needed in addition to controls with and 
without HIV infection for both TW and TM, so that the complexities of interactions between HIV, 
ART, and endogenous vs exogenous hormones can be unraveled. This is no small feat, and will 
have to be approached incrementally, but should be a goal. Long-term cohort studies may be of 
great utility in addressing this need. Additional important yet unanswered questions include how 
aging and age-related disease onset/progression differ in transgender PLWH, and defining the 
long-term health trajectory of persons started on puberty blockers/gender-affirming hormonal 
therapies early in life. Additionally, FHT must be studied at the doses and frequencies used by 
TW, not extrapolated from contraception and post-menopausal hormone replacement therapy 
data. Finally, guidelines specific to the care of TW and TM living with or at risk for HIV infection 
should be repeatedly generated as data continue to evolve. Just as primary care differs 
somewhat for PLWH vs the general population, so may care for transgender persons by HIV 
serostatus.

Conclusions

Significant research is needed to optimize care for transgender persons living with or at risk for 
HIV infection. Epidemiologic data on the factors underlying HIV and STI prevalence among 
transgender persons are incomplete. Prevention research has only begun to consider the unique 
behavioral and biological risks for HIV infection encountered by transgender women and men, 
and challenges to address the social and structural contexts of HIV prevention and care remain 
formidable. As in vitro studies are not sufficient to recapitulate the full complexity and sequelae 
of HIV, ART and FHT interactions, carefully controlled in vivo trials are needed to optimally define
the immunologic effects of FHT in the setting of ART-based HIV prevention and treatment. 
Together, these interventions will improve healthcare provision and quality of life for transgender
persons. 



Methodolog
y Author(s) Geographic Area Target Population HIV Prevalence

Systematic
Review/
Meta-

Analysis

Herbst et al. (2008)
[1]

USA Transgender Women
(n=4; N=1,050)*

27.7% 
(95% CI: 24.8-30.6%)

Operario, Soma, and
Underhill (2008)[2]

USA, Europe, 
Asia-Pacific, Latin

America
 (14 Countries)

i) TW Non-Sex
Workers

(n=25; N=1,020)
ii) TW Sex Workers
(n=25; N=2,139)

i) 14.7% 
(95% CI: 12.7-17.0%)

ii) 27.3% 
(95% CI: 25.5-29.3%)

Baral et al. (2013)[3]

USA, Europe, 
Asia-Pacific, Latin

America
(15 Countries)

Transgender Women
(n=39; N=11,066)

19.1% 
(95% CI: 17.4-20.7%)

Respondent
-Driven

Sampling

Silva-Santisteban et
al. (2012)[4] Lima, Peru

Transgender Women 
(N=450)

Crude: 29.8%
RDS-Adjusted: 29.6% 
(95% CI: 22.6-38.7%)

Scheim, Bauer, and
Travers (2017)[5] Ontario, Canada

Trans-Masculine
MSM 

(N=433)

Crude: 0%
RDS-Adjusted: N/A

Poteat et al. (2017)[6] Sub-Sarahan Africa
(8 Countries)

Transgender Women 
(N=926)

Crude: 25.0%
RDS-Adjusted: 
Not Presented

Grinsztejn et al.
(2017)[7] Rio de Janeiro, Brazil Transgender Women 

(N=345)

Crude:  41.2%
RDS-Adjusted: 31.2% 
(95% CI: 18.8-43.6%)

Table 1. Selected epidemiologic studies of HIV prevalence in transgender populations.
*n=Number of Studies Included in Meta-Analysis; N=Number of Subjects Included in Analysis
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