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Background. Progression along the HIV care continuum has been a key focus for improving outcomes for people with HIV
(PWH). Transgender women with HIV (TGWWH) have not made the same progress as their cisgender counterparts.

Methods. All PWH identifying as transgender women receiving care at our clinic from 1/1/2015 to 12/31/2019 were identified
from the electronic health records (EHRs) using International Classification of Diseases (ICD) codes. Demographics, laboratory
data, prescription of gender-affirming hormone therapy (GAHT), and visit history were abstracted from the EHR. Retention in care
and viral suppression were defined using Centers for Disease Control and Prevention definitions. The proportions of TGWWH who
were consistently retained in care or virally suppressed over time were calculated using a binary response generalized mixed model
including random effects and correlated errors.

Results.  Of the 76 PWH identified by ICD codes, 2 were excluded for identifying as cisgender and 15 for insufficient records,
leaving 59 TGWWH included for analysis. Patients were on average 35 years old and Black (86%), with a median CD4 count of 464
cells/uL. There were 13 patients on GAHT at study entry and 31 receiving GAHT at any point during the study period. Fifty-five per-
cent were virally suppressed at study entry and 86% at GAHT initiation. The proportion of TGWWH who were consistently virally

suppressed over time was greater among those receiving GAHT compared with those who were not (P = .04).

Conclusions.

Rates of viral suppression were significantly greater among TGWWH receiving GAHT when compared with those

who were not. More research to evaluate the reasons behind this effect is needed.
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The HIV care continuum describes the process in which an
individual moves through HIV infection, diagnosis, linkage
to care, retention in care, prescription of antiretroviral
therapy (ART), and ultimately HIV viral suppression [1, 2].
Numerous studies have shown improved health care out-
comes associated with progression along the care continuum.
Early initiation of ART, improved retention in care, and the
achievement of viral suppression have been associated with
improved immunologic function, fewer opportunistic infec-
tions, and longer life expectancy/reduced mortality [3-5]. Not
only does viral suppression improve individual outcomes, it
also reduces the risk of transmission to seronegative partners
[6, 7]. As such, global organizations have identified achieving
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viral suppression as a key goal in reducing the incidence of
HIV and improving clinical outcomes for people with HIV
(PWH) [8, 9].

Although rates of viral suppression within the United States
have significantly improved from 28% in 2011 to 56% in 2018,
there is still significant work to be done [1, 2]. Notably, there
are several patient groups that have made much more modest
improvements over this same time frame. Transgender women
with HIV (TGWWH) in particular progress along the HIV care
continuum at significantly lower rates than cisgender PWH
[10-13]. The reason for this is complex and multifactorial but is
believed to be associated in part with higher rates of housing in-
stability, mental health disorders, and medical mistrust or per-
ceived stigma [10-13].

Studies with short-term follow-up suggest that prescription
of gender-affirming hormone therapy (GAHT) may improve
progression along the HIV care continuum [14, 15], but long-
term follow-up is lacking. While factors affecting HIV care
for TGWWH have been briefly described previously, there
are limited data for this population in the South, where per-
ceived stigma for marginalized populations can be greater [16,
17]. We therefore performed a retrospective cohort study of all
TGWWH in our clinic in Memphis, Tennessee, from January
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1, 2015, through December 31, 2019, to assess the effects of
GAHT on retention in care and viral suppression.

METHODS

Study Population

This study included all transgender individuals between
January 1, 2015, and December 31, 2019, who were listed on
the Adult Special Care Center’s Ryan White grant, which col-
lects data from the electronic health records (EHRs) of PWH
who receive care at the Adult Special Care Center within the
Regional One Health System. The Regional One Health System
cares for a primarily underserved population in the metropol-
itan Memphis area in Tennessee and includes the Regional One
Medical Center and the Adult Special Care Center. The Adult
Special Care Center is a Ryan White-funded outpatient HIV
specialty clinic; it served >2000 PWH during the study period.
All patients attending the clinic have HIV; in addition to pro-
viding HIV care, the clinic also provides primary care services
to the majority of patients. The medical providers in this clinic
responsible for managing HIV and primary care concerns are
also responsible for gender-affirming care, including prescrip-
tion of GAHT. The data were accessed in August 2020, and all
individuals with an International Classification of Diseases,
Ninth Edition (ICD-9) or Tenth Edtion (ICD-10), code for
transgender were included for manual chart review to confirm
eligibility for inclusion in the study. Patient demographics, lab-
oratory data, treatment, and outcomes (retention in care and
viral suppression) were abstracted from the EHR. This work was
reviewed and approved by the University of Tennessee Health
Science Center institutional review board and the Regional One
Health Office of Medical Research before any research activities
were performed.

Case Definitions

All PWH receiving care from the clinic were considered for
possible inclusion in this study. Cases were initially identified
from the EHR by searching for ICD-9 and ICD-10 codes for
transgender individuals, F64.0. The EHRs for these individuals
were then manually reviewed to confirm the individual iden-
tified as a transgender woman or transgender man during the
study period as documented in the clinic notes. The study entry
date was defined as the first attended clinic visit for that indi-
vidual within the study period.

The definitions for baseline demographics are as follows.
Poverty was defined by the ZIP code of residence, with the 5
poorest ZIP codes in the metropolitan area classified as im-
poverished [18]. This method was chosen because individual
income data were not available and because high rates of pov-
erty within the community in which an individual resides have
been shown to negatively affect HIV-specific outcomes [19,
20]. Moderate alcohol use was defined as the consumption of

1 alcoholic beverage on average daily by patient report, with
heavy use defined as 2 or more daily drinks [21]. Tobacco and
illicit drug use were defined by self-report and as documented
within the EHR.

Gender-affirming hormone therapy was defined as doc-
umentation of the prescription of GAHT, whether present
at study entry or at a later point within the study period. The
hormones prescribed, as well as the use of an anti-androgen
agent, were recorded. GAHT was recorded as either present at
study entry or started at a later date. The date of the clinic visit
where GAHT was prescribed was recorded if started after the
individuals study entry visit. If this date occurred after June
1 of that calendar year, the participant was coded as not re-
ceiving GAHT for that calendar year and as receiving GAHT
the following year.

The primary outcomes of retention in care and viral suppres-
sion were defined as follows. Retention in care was defined as
attending 2 clinic appointments 90 days apart within that cal-
endar year, in accordance with the Centers for Disease Control
and Prevention (CDC) definitions [1]. Viral suppression was
defined as a viral load of <200 copies/mL, in accordance with
CDC definitions [1], for all values within that calendar year.

Data Analysis

All statistical tests were performed using SAS software, version
9.4 (SAS Institute, Cary, NC, USA). A descriptive analysis of
baseline characteristics was performed on all TGWWH and
was repeated for those who never received GAHT and those
who received GAHT at any time during the study. Additional
descriptive analyses on the type of GAHT used for individuals
receiving GAHT were also performed. A binary response gen-
eralized mixed model including random effects and correlated

n =76 patients identified by
1CD code

n =2 identified as cis-gender
n = 15 insufficient records

n =31 received GAHT at

any point

n =28 never received

GAHT

Figure 1. Study schema. Abbreviations: GAHT, gender-affirming hormone
therapy; ICD, International Classification of Diseases.
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Table 1. Patient Demographics at Time of Study Entry (n = 59)
Category Overall (n = 59) No GAHT (n = 28) GAHT (n =31)°
Age, mean (SD), y 34.70 (11.28) 33.31 (11.96) 35.95 (10.66)
Ethnicity, No. (%)

Hispanic 3 (5.08) 0 3(9.68)
Race, No. (%)

Black 51 (86.44) 26 (92.86) 25 (80.65)

White 7 (11.86) 2 (7.14) 5(16.13)

Other 1(1.69) 0 1(3.23)
Length of follow-up, mean (SD), y 3.07 (1.82) 2.82(1.83) 3.30 (1.80)
Poverty,” No. (%) 10 (16.95) 3(10.71) 7 (22.58)
Tobacco use, No. (%)

Current cigarette use 32 (54.24) 19 (67.86) 13 (41.94)

Former 2(3.39) 1(3.57) 1(3.23)

Never 25 (42.37) 8 (28.57) 17 (54.84)
Alcohol use,® No. (%)

None 27 (45.76) 10 (35.71) 17 (54.84)

Moderate 25 (42.37) 13 (46.43) 12 (38.71)

Heavy 7 (11.86) 5 (17.86) 2 (6.45)
llicit drug use, No. (%)

None 31 (52.54) 14 (50) 17 (54.84)

Marijuana 17 (28.81) 8(28.57) 9(29.03)

Cocaine 4(6.78) 2 (714) 2 (6.45)

Multiple 7 (11.86) 4 (14.29) 3(9.68)
CD4, median (Q1, Q3), cells/uL 464 (314, 722) 419.5 (294.5, 689) 485 (338, 764)
Virally suppressed® (n = 58), No. (%) 32 (55.17) 13 (46.43) 19 (61.29)
Viral load (n = 58), median (Q1, Q3), copies/mL 130 (0, 19 380) 395 (0, 32 660) 120 (0, 650)

Excluding suppressed (n = 26), median (Q1, Q3) 23 540 (1050, 76 340) 31 100 (4630, 121 530) 3110 (460, 76 340)
On ART, No. (%) 47 (79.66) 22 (78.57) 25 (80.65)
Initial ART,® No. (%)

NNRTI 6(10.17) 3(10.71) 3(9.68)

Pl 16 (27.12) 9(32.14) 7 (22.58)

INSTI 31 (52.54) 13 (46.43) 18 (58.06)

Other 6(10.17) 3(10.71) 3(9.68)

Abbreviations: ART, antiretroviral therapy; GAHT, genderaffirming hormone therapy; HRT, hormone replacement therapy; INSTI, integrase strand transfer inhibitor; NNRTI, non-nucleoside

reverse transcriptase inhibitor; Pl, protease inhibitor.

Defined as receiving HRT at any time during the study; n = 13 participants were on HRT at study entry.

°Defined by ZIP code of residence; residing in the poorest 5 ZIP codes in the metropolitan area was classified as poverty.

°Moderate alcohol use was defined as 0-1 beverages/day, heavy as 2 or more beverages/day.

9Defined as viral load <200 copies/mL at study entry.

®Initial regimen prescribed within the study period. All “other” regimens were either combination Pl + INSTI (6) or NNRTI + Pl (1).

errors was performed to compare the proportion retained in
care and the proportion virally suppressed over time between
TGWWH who were receiving GAHT and those who were
not. These models allowed for group crossover if an individual
started GAHT midstudy after the study entry date and these
models did not view each year’s result as independent out-
comes. A P value of <.05 was considered statistically significant.

RESULTS

There were 76 patients with an ICD-9 or ICD-10 code for
transgender initially identified between January 1, 2015, and
December 31, 2019, at our clinic. Two patients were excluded as
records indicated they identified as cisgender, and 15 patients
were excluded for insufficient records for manual chart review.

All participants identified as transfeminine. This yielded 59
total cases, of whom 31 received GAHT at any point within the
study period and 28 never received GAHT (Figure 1).

Patient demographics at study entry are shown in Table 1.
The majority (86%) of patients were Black, with a mean age of
35 years old, and provided a mean follow-up time of 3 years.
Nearly 80% were on ART at study entry, with a median CD4
cell count of 464 cells/uL. Approximately 55% were virally sup-
pressed at study entry. Among those with a detectable viral load
at study entry, the median viral load was 23 540 copies/mL.
Approximately 17% lived in areas with poverty, 54% currently
smoked cigarettes at study entry, 12% had heavy alcohol use,
and 29% smoked marijuana. The demographics between those
who never received GAHT and those who received GAHT
at any point during the study were largely similar, with the
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Table 2. Details of Gender-Affirming Hormone Therapy Used (n = 31)

Category Value
Prescribed GAHT at study entry, No. (%) 13 (22.03)
Prescribed GAHT at any point, No. (%) 31 (52.54)
GAHT type (n = 31), No. (%)

Estrogen 27 (87.10)

Progesterone 2 (6.45)

Combination 2 (6.45)
Anti-androgen (n = 27), No. (%) 21 (70)
Virally suppressed at GAHT initiation (n = 22),% No. (%) 19 (86.36)

Abbreviations: GAHT, gender-affirming hormone therapy; HRT, hormone replacement
therapy.

“Defined as viral load <200 copies/mL at the time of HRT initiation when viral load data
were available.

exception that those who received GAHT at any point during
the study were observed to be more likely to be White (16.13%
vs 7.14%), less likely to smoke cigarettes (54.84% vs 28.57%),
and more likely to be virally suppressed (61.29% vs 46.43%) at
study entry.

Details outlining the use of GAHT are shown in Table 2.
There were 13 (22%) patients receiving GAHT at study entry
and a total of 31 (53%) patients receiving GAHT at any point
during the study period. The majority of these patients (27/31,
87%) received estrogen-containing GAHT, with a smaller pro-
portion receiving progesterone (2/31, 6%) or combined es-
trogen/progesterone (2/31, 6%) GAHT. Anti-androgen therapy
with spironolactone was given to 27/31 (70%) patients. Among
patients who had viral load testing performed at the time of
GAHT initiation, 86% (19/22) were virally suppressed.

Outcomes for retention in care and viral suppression
are shown in Table 3. Annual trends for the proportions of
TGWWH retained in care for the overall group, those not re-
ceiving GAHT, and those receiving GAHT for each calendar

year during the study period are shown. Although the propor-
tions of patients retained in care were observed to be higher
among those receiving GAHT in the latter 3 years (93% vs 84%,
79% vs 69%, 80% vs 55%), these differences were not statisti-
cally significant (P =.54). Annual trends for the proportions
of TGWWH with consistent viral suppression for the overall
group, those not receiving GAHT, and those receiving GAHT
for each calendar year during the study period are also shown.
The proportions of patients virally suppressed were greater
among those receiving GAHT when compared with those not
receiving GAHT (P = .04).

DISCUSSION

In this retrospective observational cohort study of TGWWH
in the Southern United States, receiving GAHT was associated
with significantly higher rates of sustained HIV viral suppres-
sion over time, with an average of 3 years of follow-up. There
were also observed higher rates of retention in care among
TGWWH receiving GAHT in the final 3 years of this study,
though this difference was not significant. Identifying a readily
modifiable factor such as the prescription of GAHT that may
improve sustained progression along the HIV care continuum
in an often-marginalized patient group is noteworthy.

The importance of achieving and sustaining HIV viral sup-
pression cannot be overstated. Achieving viral suppression
leads to improved individual health outcomes [3-5] and re-
duces transmission to seronegative partners [6, 7], and as such
has become a primary focus of international HIV efforts. An
often-overlooked factor in these benefits from viral suppres-
sion, however, is that viral suppression must be consistent and
sustained to provide these individual and societal benefits.
Many patients fall in and out of care over time, and studies
with long term-follow up suggest that this churn may be quite

Table 3. Progression Along the HIV Care Continuum Over Time

Category Overall No GAHT GAHT P Value
Retention in care® 5435°
2015, No. (%) 29/35 (82.86) 23/27 (85.19) 6/8 (75)
2016, No. (%) 35/44 (79.55) 27/33 (81.82) 8/11 (72.73)
2017, No. (%) 41/47 (87.23) 27/32 (84.38) 14/15 (93.33)
2018, No. (%) 37/51 (72.55) 22/32 (68.75) 15/19 (78.95)
2019, No. (%) 40/59 (67.80) 16/29 (55.17) 24/30 (80)
Viral suppression® .0398°
2015, No. (%) 19/35 (54.29) 15/27 (55.56) 4/8 (50)
2016, No. (%) 27/43 (62.79) 19/32 (59.38) 8/11 (72.73)
2017 No. (%) 26/44 (59.09) 17/30 (56.67) 9/14 (64.29)
2018, No. (%) 23/45 (51.11) 12/27 (44.44) 11/18 (61.11)
2019, No. (%) 28/50 (56) 8/22 (36.36) 20/28 (71.43)

Abbreviation: GAHT, gender-affirming hormone therapy.

“Defined as attending 2 clinic appointments 90 days apart within that calendar year.

®Calculated using a generalized linear mixed model, including random effects and correlated errors.

“Defined as viral load <200 copies/mL for all values in that calendar year.
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common [22-24]. In our work, we attempted to address this by
defining viral suppression strictly with a viral load <200 copies/
mL for every value within that calendar year rather than at 1
specific point in time. We additionally had >3 years of follow-up
time on average per participant, increasing our likelihood of
observing this churn. Despite these strict definitions and long
follow-up, we observed higher rates of viral suppression over
time among TGWWH receiving GAHT.

The mechanism by which prescribing GAHT affected HIV
care outcomes is not clear but may be related to an improved
patient-provider relationship. Previous works have identified
perceived HIV stigma and the patient-provider relationship
as integral factors affecting progression along the HIV care
cascade in the Southern United States [25, 26]. Transgender
women with HIV in particular may face additional stigma
based on their gender identity and as such have noted GAHT
and the patient-provider relationship to be instrumental in
HIV care outcomes [10, 12, 13]. Qualitative studies have identi-
fied gender-affirming care as an important factor for both HIV
preventative services [27] and HIV care [28]. It therefore may
be that the prescription of GAHT improved the patient-pro-
vider relationship in our study, with resultant improvement in
HIV viral suppression. The results from our work contribute to
this body of work by being one of the few cohorts of TGWWH
in a Southern US city evaluating the use of GAHT over long-
term follow-up.

There are several limitations to this work. One notable point
is that 19 of 22 (86%) TGWWH were virally suppressed at the
time GAHT was initiated. As a retrospective cohort, it is diffi-
cult to determine whether this occurred by chance, whether this
represents a selection bias, or whether the prescribing provider
withheld GAHT until viral suppression was achieved. The au-
thors would like to explicitly advocate against this last option,
as withholding medical care is unethical and may be associated
with the use of GAHT obtained from alternative sources [28,
29], without appropriate safety monitoring. In addition to eth-
ical and safety concerns, prescription of GAHT has been asso-
ciated with improvements in mental health and potentially even
reduced risk of death by suicide [30, 31]. If GAHT was with-
held until viral suppression was achieved, however, one might
expect the rates of viral suppression between the 2 groups to
reconverge over time once GAHT was started. The opposite
finding was seen, however, with greater observed differences in
retention in care and viral suppression in the final 3 years of
the study.

Further, it may be that both viral suppression and initia-
tion of GAHT are the results of a common precursor. It may
be that TGWWH who have better access to care, trust in the
health care system, or closer patient-provider relationships
are more likely to both seek out GAHT and progress along the
HIV care continuum. Rather than GAHT leading to improved
rates of viral suppression through an unidentified mechanism,

it could be that the unidentified mechanism leads to both ini-
tiation of GAHT and viral suppression. As a retrospective ob-
servational cohort study, causation cannot be determined, and
as such we are only able to identify a correlation between pre-
scription of GAHT and viral suppression. Future prospective
studies evaluating factors affecting prescription of GAHT and
viral suppression, including medical mistrust, perceived stigma,
and the patient-provider relationship, may provide further in-
sight into these connections.

Additionally, although our overall study size is relatively large
for this specific patient population, the small number of pa-
tients limits the statistical power and may bias toward the null.
A small sample size also limits the ability to perform quality
multivariable regressions and control for confounders due to
small overall numbers in each subgroup. Also, by relying on
ICD-9 and ICD-10 codes for participant identification, it is pos-
sible that we may have missed TGWWH who would have qual-
ified for inclusion but did not have the codes we searched [32].
Lastly, as a retrospective cohort study, it is impossible to control
for unmeasured confounders or to determine causality. That
said, a randomized controlled trial evaluating GAHT would
have significant practical and ethical considerations. As such,
we believe our results should be viewed as practice-informing
and hypothesis-generating.

Despite significant advances improving progression along the
HIV care continuum, rates of retention in care and viral sup-
pression for TGWWH have lagged. We found that prescribing
GAHT was significantly associated with improved rates of viral
suppression within a population historically excluded from
clinical care and research. The mechanism by which prescribing
GAHT affected HIV care outcomes is not clear but may be re-
lated to an improved patient—provider relationship. Future
qualitative studies evaluating the interaction between GAHT
and patient-provider relationships and subsequent HIV care
outcomes are needed.
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