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Pharmacokinetics of Emtricitabine/Tenofovir
Disoproxil Fumarate Among Transgender
Adolescents and Young Adults Without

HIV Receiving Gender Affirming Hormones

Jenna Yager,1 Kristina M. Brooks,1 Jennifer Brothers,2 Kathleen Mulligan,3 Raphael Landovitz,4

Daniel Reirden,5 Carrie Glenny,5 Meena Malhotra,2 Peter L. Anderson,1 and Sybil Hosek2

Abstract

The transgender community has expressed concerns regarding drug-drug interactions between HIV-pre-
exposure prophylaxis (PrEP) and gender-affirming hormones. In this study, we evaluated emtricitabine (F,
FTC)/tenofovir (TFV) disoporoxil fumarate (TDF) pharmacokinetics (PK) among adolescent and young adult
transgender persons receiving gender-affirming hormone therapy (GAHT). This was a prospective, observa-
tional study among transgender women (TW) and men (TM) without HIV, 15–24 years of age, receiving GAHT
(estradiol with/without spironolactone, or testosterone). Participants received 1 month of directly observed daily
F/TDF. Weekly convenience blood samples were collected for plasma TFV and FTC, and intracellular TFV-
diphosphate (TFV-DP) and FTC-triphosphate (FTC-TP) in peripheral blood mononuclear cells (PBMC) and dried
blood spots (DBS). After 2–3 weeks of F/TDF dosing, intensive PK sampling was conducted. PK parameters were
estimated using noncompartmental methods. Data were log-transformed and compared between TM and TW, and to
historical data among cisgender adults. Plasma TFV exposures were similar between TM and TW [geometric mean
ratio (GMR); confidence interval (95% CI): 1.06 (0.89–1.28)], whereas FTC plasma exposures were 21% higher in
TM versus TW (95% CI: 1.07–1.38). TFV-DP in PBMC and DBS and FTC-TP in DBS did not differ between TM
versus TW after controlling for creatinine clearance (CrCl), but FTC-TP in PBMC remained 46% (95% CI: 1.15–
1.86) higher in TM versus TW. All PK exposures were within expected ranges based on historical studies. TM had
higher FTC exposures compared with TW, but overall plasma and intracellular exposures for both drugs were
within the range of historical studies, suggesting high PrEP efficacy will be retained in adolescent and young
adult transgender persons. Registered at ClinicalTrials.gov (NCT03652623)
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Background

Transgender men (TM) and transgender women (TW)
are at a higher risk of HIV infection compared to the

general U.S. population,1 emphasizing the potential positive

impact pre-exposure prophylaxis (PrEP) could have on this
population. Despite the knowledge of their increased vul-
nerability, transgender individuals have previously been un-
derrepresented in clinical trials for PrEP.2,3 Historically, TM
are often excluded from these trials and TW are typically
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grouped with cisgender men who have sex with men, making
up only a small percentage of the study population.

The lack of data in TM and TW from clinical trials has led
to concerns about the potential for drug-drug interactions
between PrEP and exogenous hormones (i.e., estradiol in TW
and testosterone in TM). Recently, there have been a few
pharmacokinetic (PK) studies that were conducted mostly in
adult TW to assess whether such interactions exist.4–7 The
results of these studies have varied, with some showing sig-
nificantly lower plasma exposures of tenofovir (TFV) and/or
emtricitabine (F,FTC),4,6,7 whereas others have shown no
difference in TW versus cisgender controls.5 It is important to
understand the effects of gender-affirming hormone therapy
(GAHT) not only on plasma but also on intracellular con-
centrations, as peripheral blood mononuclear cells (PBMC)
include cells where HIV establishes infection, and thus are
the target cells for these drugs.

Furthermore, the extended half-life of TFV-diphosphate
(DP) in red cells, measured by dried blood spots (DBS), al-
lows us to understand the long-term exposure and adherence
to PrEP. Among studies that also compared TFV-DP and
FTC-triphosphate (FTC-TP) in PBMC, there was no signifi-
cant difference in concentrations of either anabolite between
TW and cisgender controls, but the studies generally lacked
statistical power.5,6 Thus, the potential drug-drug interaction
between exogenous estradiol use among adult TW and
F/tenofovir disoporoxil fumarate (TDF) remains unresolved.4–7

Furthermore, fewer data exist for TM receiving exogenous
testosterone and among adolescent transgender individuals.

The objectives of this study (i.e., the TransPrEP study)
were to (1) compare plasma TFV and FTC PK in TM versus
TW, (2) compare TFV-diphosphate (TFV-DP) and FTC-TP
in PBMC and DBS in TM versus TW, and (3) evaluate these
concentrations relative to historical concentrations in cis-
gender adults without HIV. Serum hormone concentrations
were also evaluated in the TransPrEP study, and are reported
separately.

Methods

Study design

TransPrEP was a prospective, PK study conducted at the
University of Colorado Anschutz Medical Campus and the
Stroger Hospital of Cook County. All research was conducted
in accordance with the Declaration of Helsinki, national and
institutional standards. The study was approved by both the
Colorado Multiple Institution Review Board (COMIRB) and
the Cook County Health Institutional Review Board and is
registered at ClinicalTrials.gov (NCT03652623). Written
informed consent was provided by all participants.

Study participants

Study participants were TM and TW between 15 and 24
years of age without HIV. They had to be receiving a sta-
ble hormone (estradiol – spironolactone or testosterone) dose
for at least 1 month or three consecutive doses, whichever
was longer, before enrollment and be willing to continue this
same dose throughout the study period. To minimize vari-
ability, only those receiving oral/sublingual or intramuscular
estradiol, and only subcutaneous or intramuscular testoster-
one were included, as these were the most common formu-

lations at each study site. Exclusion criteria were as follows:
recent hospitalization, a condition that precludes their ability
to complete study procedures, previous participation in an
HIV vaccine study, use of F/TDF in the previous 3 months, or
a Grade 3 or higher lab abnormality.

Procedures

Participants continued their current hormone regimen (i.e.,
estradiol – spironolactone in TW or testosterone in TM) and
dosing schedule for the entirety of the study. They received
1 month of directly observed (DOT) daily F/TDF. Observa-
tion of dosing was conducted either in person or by time-
stamped recorded video using a smart phone application.
Dates and times of each dose were then recorded by study
staff.

Weekly visits were conducted throughout the 1-month
study, where convenience blood samples were collected for
TFV, FTC, TFV-DP, and FTC-TP quantification. After 2 to 3
weeks of DOT F/TDF dosing (steady state for plasma and
PBMC), intensive PK sampling was conducted. Blood sam-
ples were collected at 0 (pre-dose), 1, 2, 4, 6, 8, and 24 h post-
dose for measurement of TFV and FTC in plasma. TFV-DP
and FTC-TP were also measured in PBMC at 0 (pre-dose),
4, and 24 h post-dose. All participants were asked to fast
for *10 h before the intensive PK visit, and to continue fast-
ing *4 h post-dose.

For DBS, 25 lL of whole blood was spotted onto a
Whatman 903 protein saver card five times. The cards were
then air dried at room temperature for at least 3 h (up to
overnight) before being stored at -80�C until analysis. For
PBMC, blood from an EDTA tube was centrifuged with
lymphocyte separation medium and the PBMC buffy layer
was removed. This was followed by washes, red cell lysis,
and counting of PBMC by an automated hemocytometer.
PBMC were then lysed and suspended in 500 lL of cold 70/
30 methanol/water and stored at -80�C until analysis.

TFV, FTC, TFV-DP, and FTC-TP were quantified using
previously validated LC-MS/MS methods.8,9 The lower limit
of quantitation for TFV and FTC was 10 ng/mL.9 For PBMC
concentrations, values are reported as fmol/106 cells (TFV-
DP) or pmol/106 cells (FTC-TP). For DBS, concentrations
are quantified from one 3 mm punch and are reported as
fmol/punch (TFV-DP) or pmol/punch (FTC-TP). The quan-
tifiable linear range of the assay is 25–6,000 fmol/sample for
TFV-DP and 0.1–200 pmol/sample for FTC-TP.

Sample size

This study was powered based on a comparison of plasma
TFV area under the curve (AUC) to a historical control group
in the Cell-PrEP Study.9 A sample size of 48 participants
(24 TW and 24 TM) would provide at least 80% power to
detect a difference of *17% in TFV AUC versus historical
controls, assuming the standard deviation remained the same.

Analyses

Baseline clinical and demographic variables were sum-
marized and compared between TW and TM using an anal-
ysis of variance. Continuous variables were reported as
mean – SD and categorical as N (%). Baseline variables in-
cluded age, weight, creatinine clearance (CrCl), race/ethnicity,
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route of exogenous hormone use, and spironolactone use.
CrCl was calculated using actual body weight and sex at
birth. Schwartz equation was used if participants were <18
years of age and Cockcroft-Gault equation was used if they
were 18 years of age or older.10,11

Plasma TFV and FTC PK parameters were determined
from concentrations at intensive PK sampling time points,
including AUCtau, maximum concentration (Cmax), time to
maximum concentration (Tmax), trough concentration (Ctau),
and half-life (T1/2) and PBMC TFV-DP and FTC-TP AUCs
were calculated using noncompartmental methods (Phoenix
WinNonlin version 8.2). PBMC average concentrations
(Cavg) were calculated as AUClast/Tlast. PBMC PK parameters
used to calculate Cavg were determined from concentrations
at intensive PK sampling time points using noncompart-
mental methods. Analysis of TFV-DP and FTC-TP concen-
trations in DBS focused on week 4 results alone owing to the
long half-life of TFV-DP in red blood cells (RBCs). All PK
results were log-transformed before analysis.

Comparisons were performed between TM and TW using
linear regression. Covariates, including CrCl, age, weight,
and race, were univariately assessed as predictors of each of
the PK outcomes. Exploratory, post hoc subgroup analyses
were conducted to compare PK outcomes between TW re-
ceiving oral (PO)/sublingual (SL) estradiol versus intramus-
cular (IM) estradiol, between TW not taking versus taking
spironolactone, and between TM taking subcutaneous ver-
sus intramuscular testosterone. All results were back-
transformed and reported on the original scale.

In addition to the primary comparisons between TM and
TW, PK results were also qualitatively compared against
previous studies to further assess findings between different
studies for clinical relevance. Historical data from cisgender
controls were previously published values from past studies.
Studies to be used as reference in this comparison were selected
because they were another transgender PK study (plasma), and/
or an intensive PK study (PBMC or DBS concentrations).

Studies included Cell-PrEP [NCT01040091; N = 34 (22
male, 12 female), median (range) age = 31 (20–52) years], A
PK Evaluation of TFV/FTC as HIV PrEP in TW [Cirrincione
et al.; NCT03270969; N = 19 (15 male, 4 female), mean
(range) age = 26 (19–41) years], Finding the Right TFV/FTC
Regimen for PrEP in TW [Shieh et al.6; NCT03060785; N = 8
cisgender men, median (IQR) age = 46 (28–52) years],
iFACT [Hiransuthikul et al.7; NCT03620734; N = 20 TW not
receiving GAHT, median (IQR) age = 21.5 (21–26) years],
HPTN066 [Hendrix et al.12; NCT01276600; N = 15 (5 male,
10 female), median (IQR) age = 31 (24–37) years], and
DOT-DBS [NCT02022657; N = 32 (15 cisgender men, 17
cisgender women), median (IQR) age = 28 (26–39) years
for cisgender men and 30 (27–32) years for cisgender
women].

Results

Available data were included in analyses up until the
time in which participants withdrew/were lost to follow-
up. Fifty (26 TW and 24 TM) participants were enrolled
and included in analyses. Baseline clinical and demo-
graphic characteristics were similar between TM and TW
(Table 1). Although not significant, TW had higher CrCl
compared with TM.

Plasma TFV and FTC PKs

Plasma TFV PK parameters in TM and TW, as well as
those previously reported from past studies among cisgender
participants,4,6,7 are shown in Figure 1 and Supplementary
Table S1. There was no significant difference in geometric
mean [GM; confidence interval (95% CI)] TFV AUCtau be-
tween TW [2,660 (95% CI: 2,314–3,057) ng$h/mL] and TM
[2,829 (2,502–3,199) ng$h/mL]; geometric mean ratio, GMR
(95% CI): 1.06 (0.89–1.28). Overall exposures were similar
to those seen among historical cisgender controls.4,6,7 Within
TW and within TM, there was no difference in TFV PK
parameters by route of exogenous hormone administration
(oral/sublingual vs. intramuscular estradiol for TW and
subcutaneous vs. intramuscular testosterone for TM). In ad-
dition, there was no significant association between spir-
onolactone use and TFV PK among TW. These results are
shown in Supplementary Table S2.

As shown in Figure 1 and Supplementary Table S3, TM
had a significantly higher plasma FTC Cmax [GMR (95% CI):
1.25 (1.04–1.50), p = .019] and AUCtau [GMR (95% CI): 1.21
(1.07–1.38), p = .004] versus TW. Exposures in TW were
similar to previously reported values from historical cisgen-
der controls, whereas TM had higher exposures than those of
historical controls.4,6 After adjusting for CrCl, the difference
in Cmax was no longer statistically significant [GMR (95%
CI): 1.20 (1.00–1.44), p = .052], but remained significant for
AUCtau [GMR (95% CI): 1.16 (1.03–1.30), p = .016]. Similar
to TFV, there was no significant difference in FTC PK within
TW and within TM by route of exogenous hormone admin-
istration, or within TW by spironolactone use (Supplemen-
tary Table S4).

Table 1. Baseline Clinical and Demographic

Characteristics of Study Population

Transgender
women
(N = 26)

Transgender
men

(N = 24) p

Age 19.9 – 2.5 20.3 – 2.3 .551
Weight (kg) 69.1 – 11.9 68.5 – 21.4 .893
CrCl (mL/min) 136.2 – 34.4 116.9 – 48.4 .108
Race/ethnicitya

White 19 (73.1%) 20 (83.3%) .462
Black 4 (15.4%) 2 (8.3%)
Asian 0 (0%) 2 (8.3%)
Hispanic 9 (39.1%) 2 (8.7%)
Other 1 (3.9%) 2 (8.3%)

Route of estradiol administration
Oral/sublingual 14 (53.9%) —
Intramuscular 12 (46.2%)

Route of testosterone administration
Subcutaneous — 12 (50%)
Intramuscular 12 (50%)

Spironolactone useb 18 (69.2%) —

All values presented as mean – SD or n (%).
aParticipants may have self-reported as multiple races or

ethnicities.
bThere were eight transgender women receiving progesterone,

one receiving finasteride, and one receiving leuprolide as part of
their gender affirming hormone therapy.

CrCl, Creatinine clearance.
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TFV-DP and FTC-TP in PBMC

TFV-DP and FTC-TP Cavg in PBMC, as well as previously
reported concentrations among cisgender participants,6,9,12

are presented in Figure 2 and Supplementary Table S5.
Overall GM (95% CI) TFV-DP Cavg in PBMC was 63.7
(54.9–73.9) fmol/106 cells, with TM having 37% higher
TFV-DP [GMR (95% CI): 1.37 (1.03–1.82), p = .034] and
45% higher FTC-TP [GMR (95% CI): 1.45 (1.15–1.83),
p = .002]. After controlling for CrCl, the difference in Cavg

PBMC TFV-DP was no longer statistically significant [GMR
(95% CI): 1.23 (0.95–1.66), p = .104]. However, controlling
for renal function (CrCl) did not account for differences in
Cavg FTC-TP between groups [GMR (95% CI): 1.46 (1.15–
1.86)].

Among TW, those receiving oral/sublingual estradiol had
significantly higher TFV-DP in PBMC versus those receiving
intramuscular estradiol [GMR (95% CI): 1.67 (1.09–2.55),
p = .019]. Similarly, TW receiving oral/sublingual estradiol
had significantly higher FTC-TP in PBMC versus TW re-
ceiving intramuscular estradiol [GMR (95% CI): 1.68 (1.25–
2.25), p = .001]. Adjusting for renal function did not account

for differences seen in either TFV-DP or FTC-TP in PBMC
among TW by route of estradiol administration ( p = .035
and .003, respectively). TW using spironolactone had sig-
nificantly higher TFV-DP in PBMC [GMR (95% CI): 1.61
(1.00–2.56), p = .0498], but not FTC-TP, vs. those not using
spironolactone. However, this was no longer statistically
significant after adjusting for CrCl [GMR (95% CI): 1.49
(0.94–2.38), p = .087]. There was no difference observed
among TM receiving subcutaneous vs. intramuscular tes-
tosterone in TFV-DP or FTC-TP in PBMC ( p = .589 and
.157, respectively).

TFV-DP and FTC-TP in DBS

Concentrations of TFV-DP and FTC-TP in DBS at week 4
are shown in Figure 3 and Supplementary Table S6. Two TW
had missing week 4 samples and were not included in this
analysis. Overall GM (95% CI) TFV-DP concentrations were
1,317 (1.180–1.470) fmol/punch and FTC-TP concentrations
were 0.38 (0.32–0.45) pmol/punch. TM had significantly
higher TFV-DP, but not FTC-TP, in DBS at week 4 versus

FIG. 1. Plasma TFV and FTC Exposures. Plasma exposures (AUCtau) of TFV and FTC are shown [as geometric mean,
GM (95% CI)] for the overall study population, and among TW and TM. Shown in black are previously published AUC
values among cisgender participants from separate studies. Unless otherwise labeled, they are expressed as GM (95%
CI).4,6,7,9 Hiransuthikul et al.7 reported TFV GM AUC (CV%); this was converted to GM (95% CI); FTC exposures were
not reported for this study. The Cell-PrEP study9 reported mean (95% CI) Css, which was calculated as AUC/24 h; mean
(95% CI) AUC was then determined for comparison here as reported Css · 24 h. AUC, area under the curve; CI, confidence
interval; FTC, emtricitabine; GM, geometric mean; GMR, geometric mean ratio; PrEP, pre-exposure prophylaxis; TFV,
tenofovir; TM, transgender men; TW, transgender women.

FIG. 2. Cavg of TFV-DP and FTC-TP in PBMC. PBMC concentrations of TFV-DP and FTC-TP are shown for the overall
study population, and among TW and TM. Shown in black are previously published values among cisgender participants
from three separate studies.6,9,12,13 Unless otherwise labeled, values are shown as geometric mean (95% CI). Cavg, average
concentrations; DBS, dried blood spots; FTC-TP, emtricitabine triphosphate; PBMC, peripheral blood mononuclear cells;
TFV-DP, TFV-diphosphate.
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TW [GMR (95% CI): 1.27 (1.03–1.57), p = .028]. However,
this difference was no longer statistically significant after
controlling for renal function ( p = .098). Compared to cis-
gender women and cisgender men receiving daily F/TDF in
the DOT-DBS study,13 observed week 4 concentrations of
both TFV-DP and FTC-TP in DBS were comparable to those
seen in TW and TM (Fig. 3 and Supplementary Table S6).

Among TW receiving oral/sublingual versus intramus-
cular estradiol, there was no significant difference in TFV-DP
in DBS [GM (95% CI): 1,251 (980–1,598) vs. 1,080 (907–
1,288) fmol/punch; GMR (95% CI): 1.16 (0.86–1.56),
p = .313] or FTC-TP in DBS [GM (95% CI): 0.28 (0.18–0.43)
vs. 0.38 (0.28–0.52) pmol/punch; GMR (95% CI): 0.73
(0.44–1.22), p = .216]. In TW not taking versus those taking
spironolactone, there was also no difference in TFV-DP in
DBS [GM (95% CI): 1,086 (784–1,504) vs. 1,214 (1,018–
1,449) fmol/punch; GMR (95% CI): 0.89 (0.65–1.23),
p = .472] or FTC-TP in DBS [GM (95% CI): 0.33 (0.16–0.68)
vs. 0.32 (0.25–0.41) pmol/punch; GMR (95% CI): 1.02
(0.58–1.78), p = .949].

Similarly, between TM receiving subcutaneous versus
intramuscular testosterone, there was no difference in TFV-
DP in DBS [GM (95% CI): 1,629 (1,278–2,077) vs. 1,351
(1,072–1,702); GMR (95% CI): 1.21 (0.88–1.65), p = .231] or
FTC-TP in DBS [GM (95% CI): 0.46 (0.40–0.54) vs. 0.43
(0.26–0.68); GMR (95% CI): 1.09 (0.69–1.75), p = .693].

Discussion

This was a prospective, observational, PK study of F/TDF
among adolescent and young adult TM and TW without HIV
receiving GAHT. Plasma TFV PK was similar in TM and
TW, but plasma FTC exposures were higher in TM versus
TW. In PBMC, TM had higher concentrations of both TFV-
DP and FTC-TP versus TW, and significantly higher TFV-
DP in DBS versus TW.

In both PBMC and DBS, differences in TFV-DP concen-
trations appeared to be partially due to differences in renal
function between groups. We did not observe significantly

higher plasma TFV exposures with TM versus TW, as expected
with differences attributed to renal function. It is possible that
plasma TFV concentrations in TM were slightly, nonsignifi-
cantly higher than those in TW, which over time accumulated
and manifested as significantly higher intracellular concentra-
tions of TFV-DP, as was observed here. In addition, we cal-
culated CrCl using identified gender and mean values were
133.6 and 120.5 mL/min for TM and TW, respectively. Dif-
ferences in TFV-DP in PBMC and DBS remained significant
after controlling for CrCl calculated using identified gender.

Importantly, when compared to historical cisgender con-
trols in previously published studies,4–7,9,12,13 the plasma
TFV/FTC PK parameters and intracellular anabolite con-
centrations observed in both TM and TW appeared to fall
within or above the ranges of previously reported values. This
provides reassurance that the use of exogenous hormone
therapy does not affect F/TDF PK among adolescent and
young adult TM and TW without HIV to a clinically mean-
ingful extent and suggests that F/TDF should continue to be
offered as PrEP for those at risk of HIV.

The higher FTC and FTC-TP exposures in TM compared
with TW are unlikely important clinically, given the exten-
sive safety history for FTC, but the potential mechanism(s)
is unclear. A study in mice showed increased OCT2 and
MATE1 expression with testosterone, which would theoret-
ically increase FTC clearance, but this is not consistent with
our findings.14 In general, interpretation is difficult because
drug interaction studies with testosterone in humans are
lacking, which highlights a need for future research.15

In a post hoc analysis, we found that within TW, those taking
oral/sublingual estradiol had significantly higher TFV-DP and
FTC-TP Cavg in PBMC versus participants taking intramus-
cular estradiol. Similarly higher TFV-DP was observed in TW
receiving versus not receiving spironolactone, but this rela-
tionship was not significant after controlling for renal function.
It is important to note that these findings are hypothesis-
generating and should not influence changes in practice.

These relationships were not observed for TFV or FTC
in plasma, or either anabolite in DBS, which is puzzling. It

FIG. 3. Week 4 concentrations of TFV-DP and FTC-TP in DBS. All concentrations are shown as geometric mean (95%
CI). Concentrations of TFV-DP and FTC-TP are shown for the overall study population, TW, and TM in red. The DOT-
DBS study was a randomized crossover study in which participants received directly observed TDF/FTC for 12 weeks.13

They were assigned to two DOT treatment regimens of 33%, 67%, or 100% daily dosing, separated by a 12-week washout.
Since all TransPrEP participants were instructed to take TDF/FTC daily, only those participants randomized to 100% daily
dosing were included in this summary. DBS concentrations from the DOT-DBS study following 4 weeks of 100% dosing
(i.e., week 4 or 28 for those randomized to 100% dosing for the first or second dosing regimen, respectively) are shown in
black for the overall study population, cisgender women, and cisgender men. TDF, tenofovir disoporoxil fumarate.
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should be noted that all intramuscular participants were from
the Chicago site and the PO participants from Denver. Al-
though the same cell-processing procedures were used, PBMC
analyses are exquisitely dependent on cell processing/counting
and a potential site bias cannot be ruled out. Biologically,
in vitro studies suggest higher TFV-DP in epithelial cells ex-
posed to estradiol, with no effect on immunologic cells, which
would not explain these findings.16 Taken together, these
findings require confirmation and if confirmed, follow-up
studies.

This study had many strengths, including the unique
populations, its prospective design, the use of directly ob-
served F/TDF to ensure adherence was accurately measured,
and the measurement of TFV, FTC, and their active anabo-
lites across multiple matrices. A limitation of this study is
the lack of a within-person comparison. Because of this, we
reported the values among cisgender controls in past PK
studies,4–7,9,12,13 and formal statistical comparisons were not
conducted due to differences in study designs and sampling.
Another limitation is that concentrations at the potential sites
of HIV infection were not assessed, such as genital tract
concentrations. It is unclear to what extent concentrations at
these sites translate to prevention efficacy of systemic PrEP
agents, but this is something that should be evaluated further.

Furthermore, we did not assess differences in endogenous
nucleotides, which could contribute to pharmacologic re-
sponse.5 Importantly, this was a PK study that did not directly
assess the effectiveness of PrEP in this population. Finally,
the majority of participants in this study were white, and only
TW receiving estradiol through oral/sublingual or intramus-
cular routes of administration were included in the study.
This limited our ability to assess the influence of race, and
alternate forms of hormone administration (e.g., transdermal
estradiol) on F/TDF in adolescent transgender persons.

In conclusion, compared with TW, TM had significantly
higher PBMC concentrations of TFV-DP and FTC-TP,
higher TFV-DP in DBS, and higher FTC in plasma. However,
some of these relationships were due to differences in re-
nal function, and concentrations still fell within the range of
previously reported values for cisgender controls in past
studies.4,6,7,12 These findings should be reassuring to patients
and providers with concerns regarding potential for drug-
drug interactions between GAHT and PrEP. Daily F/TDF
should continue to be recommended as PrEP for adolescent
and young adult transgender persons at risk of HIV.
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