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ABSTRACT

Introduction The effect of testosterone (T) therapy on
the vaginal microbiota of transgender men (TGM) is not
well characterised, although one cross-sectional study
comparing the vaginal microbiota of cisgender women

to TGM on T>1year found that, in 71% of the TGM, the
vaginal microbiota was less likely to be Lactobacillus-
dominated and more likely to be enriched with >30 other
bacterial species, many associated with bacterial vaginosis
(BV). This prospective study aims to investigate changes
in the composition of the vaginal microbiota over time in
TGM who retain their natal genitalia (ie, vagina) and initiate
T. In addition, we will identify changes in the vaginal
microbiota preceding incident BV (iBV) in this cohort while
investigating behavioural factors, along with hormonal
shifts, which may be associated with iBV.

Methods and analysis T-naive TGM who have not
undergone gender-affirming genital surgery with normal
baseline vaginal microbiota (ie, no Amsel criteria, normal
Nugent Score with no Gardnerella vaginalis morphotypes)
will self-collect daily vaginal specimens for 7 days prior to
initiating T and for 90 days thereafter. These specimens
will be used for vaginal Gram stain, 16S rRNA gene
sequencing and shotgun metagenomic sequencing to
characterise shifts in the vaginal microbiota over time,
including development of iBV. Participants will complete
daily diaries on douching, menses and behavioural factors
including sexual activity during the study.

Ethics and dissemination This protocol is approved
through the single Institutional Review Board mechanism
by the University of Alabama at Birmingham. External
relying sites are the Louisiana State University Health
Sciences Center, New Orleans Human Research Protection
Program and the Indiana University Human Research
Protection Program. Study findings will be presented at
scientific conferences and peer-reviewed journals as well
as shared with community advisory boards at participating
gender health clinics and community-based organisations
servicing transgender people.

Registration details Protocol # IRB-300008073.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study will investigate the impact of testosterone
(T) therapy on the vaginal microbiota of transgender
men (TGM) over time with daily vaginal specimen
collection for 7 days prior to T initiation and 90 days
thereafter.

= A combination of 16S rRNA gene sequencing and
shotgun metagenomics will be used to investigate
changes in the vaginal microbiota over time in this
cohort, including development of incident bacterial
vaginosis.

= Daily diaries including data on oral, genital and anal
sex, menses, antibiotic use, sex toy use, sexual part-
ner gender(s), douching and vaginal symptoms will
also be obtained for the duration of the study.

= One limitation is the logistics of coordinating T ther-
apy initiation and participant study enrolment in a
region (Birmingham, Alabama, USA) with limited les-
bian, gay, bisexual, transgender and queer health-
care providers.

= Another limitation is the potential difficulty in re-
cruiting and/or enrolling black TGM who may be less
likely to access care or have a normal Nugent Score
at screening.

INTRODUCTION

Transgender men (TGM) are assigned female
sex at birth but identify as men. Some TGM
undergo gender-affirming genital surgeries;
however, many retain their natal genitalia
(ie, vagina).1 2 Testosterone (T) is the main-
stay of gender-affirming hormone therapy for
TGM.? Initiation of T blocks menses, thins
the vaginal epithelium, and, in some cases,
leads to atrophic vaginitis.* This phenom-
enon is similar to what occurs in oestrogen-
deficient, postmenopausal cisgender women
(CGW).” Additionally, the vaginal microbiota
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in postmenopausal CGW shifts from Lactobacillus spp
dominance to more diverse bacterial communities.® ’
This acquired vaginal dysbiosis is a risk factor for acqui-
sition of HIV and other sexually transmitted infections
(STIs)*" and may progress to bacterial vaginosis (BV),
the most common vaginal infection.'® Although TGM
on T therapy experience oestrogen deficiency similar
to postmenopausal CGW, their T levels are considerably
higher. The impact of this low oestrogen/high T state on
the vaginal microbiota of TGM is unknown and cannot be
extrapolated from studies of postmenopausal CGW.

If and how T therapy impacts the vaginal microbiota
over time in TGM remains unclear. Results of a cross-
sectional study comparing the vaginal microbiota of CGW
to that of TGM on T therapy >1year found that, in 71%
of the TGM, the vaginal microbiota was less likely to be
Lactobacillusdominated and more likely to be enriched
with >30 other bacterial species, many associated with
BV.'” However, this study did not compare the vaginal
microbiota of TGM pre-T initiation and post-T initiation
to identify temporal shifts that could precede vaginal
dysbiosis and/or incident BV (iBV) or identify potential
causes of these shifts.

Here, we will conduct a prospective, observational
study with intensive vaginal specimen collection and
cutting edge metagenomic sequencing approaches to:
(A) Capture the evolution of the vaginal microbiota of
TGM pre-T initiation and post-T initiation, and (B) Iden-
tify changes in the vaginal microbiota that precede iBV in
TGM on T. We will also investigate potential behavioural
(ie, sexual activity, douching, etc) factors, along with
hormonal shifts, which may be associated with iBV in this
population. Our long-term goal is to optimise the health
benefits of gender-affirming T therapy and mitigate its
risks for TGM.

OBJECTIVES

This study has two primary aims. Aim 1 is to investigate
changes in the composition of the vaginal microbiota
over time in TGM initiating T. We hypothesise that T will
alter the composition of the vaginal microbiota of TGM.
Based on prior data,"” we anticipate that within 90 days of
T initiation, approximately 50% of 40 TGM (n=20) with
baseline normal vaginal microbiota (no Amsel criteria,
normal Nugent Score 0-3 with no Gardnerella vaginalis
morphotypes) will experience a shift towards vaginal
dysbiosis (Nugent Score >4 on at least two consecutive
days). Starting 7 days prior to T initiation and continuing
for 90 days thereafter, 40 TGM will self-collect daily vaginal
specimens and perform daily smears for subsequent
vaginal Gram stain and Nugent Score determination.'™
Participants will also complete daily diaries to document
douching, menses, sexual behaviour data, vaginal symp-
toms and medication use (oral and/or intravaginal)
while on the study to determine their influence on the
vaginal microbiota. 16S rRNA V4 (16S) sequencing'® will
be performed on all seven pre-T vaginal specimens as well

as weekly specimens thereafter from each participant to
determine the vaginal microbial community state type
(CST) composition over time.*” In TGM whose Nugent
Scores shift to vaginal dysbiosis, additional 16S sequencing
will be performed on vaginal specimens collected 7days
preshift through 3 days postshift to intensively sample this
CST transition interval.”' If multiple shifts to vaginal dysbi-
osis occur during the 90-day study period after T initia-
tion, we will focus on sequencing the period around the
first shift, due to budgetary constraints. Residual vaginal
specimens and blood collected prior to (at enrolment)
and after (days 30 and 90) T initiation will be archived to
investigate additional hypotheses generated by the initial
results of this study.

Aim 2 is to identify changes in the vaginal microbiota
that precede iBV in TGM on T. We hypothesise that iBV
could be precipitated by sexual transmission of BV-asso-
ciated bacteria (BVAB) and/or other factors, including
hormonal shifts, which promote the overgrowth of BVAB
already present in the vaginal tract.**® In a pilot study, we
observed that Lactobacillus phages, which 16S sequencing
does not detect,** were common in the vaginal specimens
of some CGW prior to iBV.* In Aim 2, we will identify
vaginal specimens from five TGM in Aim 1 who develop
iBV (Nugent Score >7 for at least two consecutive days)
(cases), and an equal number of controls who do not
develop iBV (maintain a Nugent Score 0-6 for most of
the study). We hypothesise that half (10/20) of TGM
who develop vaginal dysbiosis after T initiation in Aim 1
will progress to iBV. We will use shotgun metagenomic
sequencing to characterise daily vaginal specimens
collected 14 days prior to the onset of iBV, the day of iBV
and 3 days thereafter in cases. An equal number of vaginal
specimens will be sequenced from controls, aligned with
cases based on the day of T initiation. Comparison of case
and control vaginal microbiota will investigate whether
the introduction or bloom of bacteriophages, viral STIs
and/or fungi, which are not identified by 16S sequencing
approaches,”* are associated with iBV.

METHODS AND ANALYSIS

Study recruitment

Between February 2022 and October 2023, potential
participants will be recruited from clinical sites in the
Birmingham, Alabama, USA metropolitan area which
specialise in transgender healthcare. These include
two academic medical centre clinics (ie, University of
Alabama at Birmingham (UAB) Gender Health Clinic
and UAB Student Health Clinic) caring for approxi-
mately 80 TGM and a community-based clinic (ie, Magic
City Wellness Centre, a lesbian, gay, bisexual, transgender
and queer primary care clinic) caring for approximately
180 TGM. Eligible participants will be recruited via
research team members who are providers at these clinics
as well as patient navigators. We will also canvas study
flyers (figure 1) on the UAB campus, the Magic City Well-
ness Center (including their website), and throughout
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The University of Alabama

at Birmingham

ATTENTION
TRANS MEN!

We are looking for transgender men
and non-binary people who are at
least 18 years old interested in starting
testosterone therapy to participate in
a sexual health research study

\ /

Figure 1

the Birmingham, Alabama, USA metropolitan area,
post advertisements on social media channels, and
encourage study participation through word of mouth.
After contacting study staff and/or being approached by
a provider about study participation, interested individ-
uals will be instructed to arrange a study screening visit at
the UAB Sexual Health Research Clinic (SHRC). These
recruitment methods were vetted through stakeholders
in the local transgender community prior to implementa-
tion and will be adapted throughout the study period to
optimise community engagement.

Study design

Aim 1 is a prospective, longitudinal cohort study of TGM
with normal baseline vaginal microbiota (no Amsel
criteria?® and a normal Nugent Score of 0-3 with no

Call the UAB Sexual
7 Health Research Clinic
~ at 205-934-8166

Compensation up to $465

Study recruitment flyer. UAB, University of Alabama at Birmingham.

G. wvaginalis morphotypes') who have not undergone
gender-affirming genital surgery and are T-naive or have
not been on T in the past 6 months. There are two phases:
screening and enrolment.

For screening, TGM meeting the eligibility criteria in
table 1 will provide written informed consent. They will
then have a urine pregnancy test. Alternatively, partici-
pants will be able to self-report their pregnancy status if
they are not comfortable having this test. A brief history
will be taken to determine if they are having any current
vaginal complaints (ie, discharge, odour, itching, etc).
They will then self-collect one vaginal specimen for
research clinician determination of the Amsel criteria
(vaginal pH, whiff test and presence of >20% clue cells
per high power field on vaginal wet mount in addition to

Muzny CA, et al. BMJ Open 2023;13:073068. doi:10.1136/bmjopen-2023-073068

3



Open access

I

Table 1 Aim 1: screening inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

At least 18 years of age Oral or intravaginal antibiotic

use within the past 14 days

Assigned female sex at birth Documented HIV infection

Presence of natal genitalia
(vagina)

Pregnancy

Self-identify as transmasculine Use of testosterone therapy
or non-binary in the past 6 months

Desire to initiate IM

testosterone, but willing to

wait 7 days after enrolment

before starting

IM, intramuscular.

complaint of vaginal discharge)** and the Nugent Score.'®

A Nugent Score of 0-3 will be defined as normal vaginal
microbiota, 4-6 as intermediate vaginal microbiota, and
7-10 as BV.'® These criteria will be used to determine
potential participants’ eligibility for enrolment (table 2).

TGM meeting all screening eligibility criteria will
provide written informed consent for the enrolment
portion of the study. They will complete a study question-
naire on their sociodemographics, sexual orientation,
medical and sexual history, menses, sexual behaviour
data, and sexual partner history including gender(s) of
sexual partners, to be entered into the Research Elec-
tronic Data Capture System (REDCap).”” *® REDCap
is a secure, web-based software platform designed to
support data capture for research studies, providing an
intuitive interface for validated data capture, audit trails
for tracking data manipulation and export procedures,
automated export procedures for seamless data down-
loads to common statistical packages, and procedures
for data integration and interoperability with external
sources. Participants will self-collect an additional vaginal
specimen for chlamydia, gonorrhoea and trichomonas
nucleic acid amplification testing on the Roche Cobas
6800 platform.” ** Standard-of-care HIV testing data
will be obtained from participants’ electronic medical

Table 2 Aim 1: enrolment inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

No Amsel criteria Trichomonas on vaginal wet

mount
Nugent Score 0-3 with Symptomatic vaginal yeast
no Gardnerella vaginalis infection

morphotypes

Positive chlamydia,
gonorrhoea or trichomonas
NAAT at baseline

Positive HIV test

NAAT, nucleicacid amplification test.

Box 1 Instructions for self-collection of vaginal

specimens for glass slide preparation and tube insertion

1. Remove the first ‘FLOQ’ swab from the packaging material by tear-
ing off the top of the packaging. Be careful not to touch the tip of
the swab.

2. Using your non-dominant hand (not your writing hand) open the
labia (lips of the vaginal area) to allow entrance of the swab into
the genital tract (vagina).

3. Insert the swab 2 inches into the genital tract being careful not to
touch the tip of the swab anywhere else in the genital area.

4. Twist the swab several times while inside of the genital tract.

5. Remove the swab the same way that you did for insertion. Again,
be careful not to touch the tip of the swab outside of the genitals.

6. Roll the swab across the length of the glass slide from left to right.

7. Place the glass slide in the slide carrier and close the top of the
carrier.

8. Put the slide back into its bag.

9. Place this swab into the orange capped tube containing liquid.

10. Break off the handle of the swab at the score line (ie, the line point-
ed out to you during your visit) and discard the handle. Screw the
top of the collection tube on firmly, but do not overtighten.

11. Put the tube back into its bag and keep the tube in an upright
position.

12. Repeat steps 1-11 for the second and third genital swabs.

13. Store swabs in your study lunchbox in the refrigerator (at —4°C)
until weekly drop-off at the University of Alabama at Birmingham
Sexual Health Research Clinic.

records at their respective gender health clinic, with
written permission. HIV-positive TGM will be excluded
as some studies have associated those with HIV having a
more diverse vaginal microbiota,”™ although effective
antiretroviral therapy’* and regular BV testing and treat-
ment” could moderate this risk.

Next, TGM will be provided with instructions for
obtaining daily self-collected vaginal specimens at home.
They will self-collect three vaginal specimens daily for
7 days prior to T initiation and for 90 days thereafter. One
specimen will be used to smear a glass slide for subsequent
Gram staining to monitor for changes in the composition
of the vaginal microbiota over time. The other two spec-
imens will be used for future 16S and shotgun metage-
nomic sequencing. Participants will fill out a one-page
daily diary (yes/no checklist on oral, genital and anal
sex, menses, oral and intravaginal antibiotic use, sex
toy use, partner gender(s), douching and vaginal symp-
toms) for each day on the study. They will be provided
with instructions on how to self-collect the specimens at
home (box 1), a 1week supply of specimen collection
materials in an insulated lunch cooler, and hard copies of
daily diaries. Each participant will also be asked to obtain
a sampling control at the beginning of the study (ie, a
blank swab opened and waved in the air for 20s in their
typical sampling environment at home). This specimen
will capture any background microbial contamination
from the home environment that could confound vaginal
microbiota analyses.”
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TGM will be asked to return to the UAB SHRC clinic 1
week after enrolment to turn in their daily vaginal spec-
imens, glass slides and daily diaries, at which time they
will start their T therapy (prescribed by their local gender
healthcare provider per standard of care).”” To avoid
pharmacokinetic differences between T routes (trans-
dermal or intramuscular (IM)) and doses, all participants
will be prescribed weekly 50 mg IM doses of testosterone
cypionate, which is a common initial regimen due to its
low cost and weekly dosing. During routine care, T and
oestradiol levels are not typically obtained prior to T initi-
ation. For this study, however, serum T and oestradiol
levels will be obtained from participants prior to T initia-
tion and at 30 days and 90 days post-T initiation, and the
residual serum will be stored for future research.

TGM will continue daily vaginal specimen collection,
glass slide preparation and completion of daily diaries
for 90 days after T initiation. They will deliver their speci-
mens, glass slides and daily diaries to the UAB SHRC and
obtain new supplies weekly. TGM testing positive for an
STI at enrolment will be treated per standard of care™
and dropped as STIs and their treatment may alter the
vaginal microbiota.”*™* If TGM have vaginal symptoms
(eg, discharge, itching, odour, etc) while on the study,
they will be encouraged to call the study site to schedule
an interval, standard-of-care visit. If symptomatic BV is
diagnosed during this visit (by Amsel criteria), they will
be treated and dropped from the study, as the primary
outcome of Aim 2 (iBV) will have been reached and
they will require antibiotic treatment. If an incident STI
is diagnosed during the study, participants will also be
treated® and dropped.

All participants will be paid $20 at screening, $25 at
enrolment and $20 per weekly drop-off visit (weeks 0-13).
All study-related data will be entered into the REDCap
database.”’

Study setting

Participants will be enrolled at the UAB SHRC. T will be
prescribed by their local gender-affirming provider as
part of routine care at either of the three participating
clinics. Vaginal specimens and Gram stain slides will be
stored in UAB research laboratories once returned to
the study site. Select vaginal specimens will be shipped
to Indiana University (IU) for 16S and shotgun metage-
nomic sequencing by author ET. The resulting sequence
data will be sent to authors JHE and CMT at the Louisiana
State University Health Sciences Center (LSUHSC) in
New Orleans, Louisiana, USA for bioinformatics analysis
as well as to UAB (authors CAM, OTVG, AT and DL) for
statistical analyses.

Data sources and variables

Online supplemental document 1 includes the REDCap
case report forms (CRFs) for the screening visit, enrol-
ment visit and daily diaries. Additional CRFs include T/
oestradiol levels, an interval study visit sheet for vaginal
complaints and an end-of-study document. The REDCap

database for this study will be hosted by the UAB Depart-
ment of Medicine Information Technology REDCap
Team and managed by the UAB sexually transmitted
disease (STD) Research Program Data Manager, author
KJA.

Bias
While participants may experience social desirability bias,
anonymity on the CRFs is expected to mitigate this bias.

DNA extraction, 16S and shotgun metagenomic sequencing
methods

For Aim 1, DNA will be extracted from select vaginal
specimens using the Qiagen DNeasy Blood and Tissue
Kit. Controls will be included at all steps to monitor for
reagent contamination. DNA quality will be monitored
by gel electrophoresis and fluorescent dsDNA assays.
Genomic DNA (gDNA) will be stored at —-80°C until use
in construction of sequencing libraries. 16S alleles span-
ning the V4 region will be PCR-amplified from vaginal
specimen gDNA using the NEXTFLEX 16S V4 Ampli-
con-Seq kit 2.0 for Ilumina platforms (PerkinElmer),
as previously described,” and sequenced in pools on an
Ilumina MiSeq using v3 chemistry. We will examine at
least 10000 sequences/specimen since rarefaction anal-
yses indicate that 1000-2000 sequences are insufficient to
achieve saturation at a 97% operational taxonomic unit
threshold.

For Aim 2, DNA extracted from select vaginal speci-
mens will be analysed by paired end (2x150bp) shotgun
sequencing to an average depth of 330 M reads/spec-
imen on a NovaSeq 6000 sequencer using one S4 flow-
cell (v1.5 chemistry). To estimate the absolute abundance
of microbial reads, we will add a spike-in DNA standard,
such as ZymoBIOMICS spike-in control (Zymo Research),
comprising  Imtechella  halotolerans (a  Gram-negative
organism) and Allobacillus halotorerans (a Gram-positive
organism), to each specimen. When spiked in at known
quantities, these environmental microbes not only serve
as an internal control, but their sequences can be removed
bioinformatically to obtain the sample’s original micro-
bial profile. The shotgun libraries will be constructed
using the NexteraXT library prep kit (Illumina).*

Bioinformatics analysis of 16S sequence data

Fastq files from the 16S Illumina MiSeq run will be
processed through the DADA2 pipeline at LSUHSC"
to determine amplicon sequence variants. Parameters
based on quality profiles of the sequencing run will be
used to retain high-quality data and trim off amplicon
primers. The DADAZ2 algorithm will be used to build an
error profile for the vaginal specimens, isolate amplicon
sequence variants, and detect and remove chimaeras.
The Silva database V.138" will be used for taxonomic
classification. Sequence variants will be placed into a
sequence table indicating frequency for each specimen
and decontam® will be used with sampling controls for
each participant to remove sequence variants identified
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as contaminants. Phyloseq*” will be used to calculate and
visualise the alpha and beta diversity and provide a taxo-
nomic summary of the vaginal specimens as an overview
of the data. CSTs will be constructed using the Bray-Curtis
distance to calculate pairwise sample distances followed
by denoising of this distance matrix selecting the most
significant Principal Coordinates Analysis eigenvectors.*®
Custom scripts will be written to investigate hypotheses
and produce custom analyses and visualisations.

Bioinformatics analysis of shotgun metagenomics sequence
data

For Aim 2, Kraken2 V.2.0.9-beta® will be used to perform
a broad analysis of taxonomic classification for each
shotgun metagenome specimen. Each specimen will
also be processed through the bioBakery V.3 workflow™
including KneadData to perform quality control and
sequence trimming, followed by MetaPhlAn3" and
HUMANNS3” analyses to identify any metagenomic path-
ways present. Sequencing reads identified as human
by MetaPhlAan3” and Bowtie2’' mapping to the most
recent human host genome will be removed from the
raw fastq files. Custom scripts will be written to investigate
hypotheses and produce custom analyses and visualisa-
tions. For vaginal specimens with both 16S and shotgun
metagenomic sequence data, taxonomic classifications
will be compared.

Statistical analysis

For Aim 1, 48 TGM will be enrolled. It is estimated that
approximately eight TGM will drop out of the study due
to loss to follow-up (n=4) or baseline STI (n=4). This will
leave a total of 40 TGM for analysis. We hypothesise that
approximately 50% of these 40 TGM (n=20) will expe-
rience a shift in their vaginal microbiota towards dysbi-
osis (Nugent Score >4 for at least two consecutive days)
within 90 days of T initiation. Of the 20 TGM with vaginal
dysbiosis, we estimate that approximately 50% (n=10) will
develop iBV during the study. This estimation is reason-
able given the large proportion of TGM whose vaginal
microbiota was enriched with >30 bacterial species associ-
ated with BV during a prior cross-sectional study.17 A one-
sample (two-sided) Z-test with normal approximation will
have a power of 88% to detect a statistically significant
(alpha=0.05) difference, assuming a 27% prevalence of
BV.”® The power will range from 93% to 81%, assuming
an iBV prevalence of 25%-29%. Power calculations were
performed using PASS, V.14 (NCSS, Kaysville, Utah,
USA).

Data analysis will begin with descriptive statistics (age,
race, sociodemographics, clinical characteristics, etc) of
the cohort. Continuous variables will be reported as means
with SD or medians with quartiles/ranges, depending on
their distribution. Categorical variables will be reported
as frequency and percentage and, for the outcome of
interest, the 95% CI will be calculated. The collection of
daily vaginal specimens will enable investigation of shifts
in the vaginal microbiota over time among participants

in the study. Characteristics/predictors of vaginal micro-
bial shift will then be examined using risk calculations
and the precision of these estimates will be examined
with 95% CIs. Multivariable models will be performed
using log binomial or modified Poisson regression with
robust standard errors to adjust for specific predictors
(eg, race/ethnicity,” sexual activity, partner gender(s)).
These models will generate adjusted risk ratios (RRs) and
accommodate for the small sample size. Model fit will be
examined and covariates removed to provide stable RRs,
if necessary. Statistical significance will be set at a p value
of 0.05 (two-tailed). In addition, frequencies and percent-
ages of CSTs at T initiation and at the time of vaginal
microbial shift will be calculated to classify them as domi-
nated by BVAB versus non-BV-dominated.”” McNemar’s
test will be used to estimate the agreement between the
times. Smaller test statistics will indicate an increased
disagreement (ie, change of CST) between these time
periods for within-person measurements.

For Aim 2, descriptive statistics will be reported for the
dichotomised outcome of iBV; yes or no, maintaining the
paired structure of the data (matched 1:1 by day of T initi-
ation). The absolute abundance of bacterial taxa will be
estimated. As the total sample size will be 10, the ability to
examine longitudinal patterns in the sequence data using
linear mixed models, area under the curve and repeated
measures analysis of variance will be limited. Expecting
skewness, non-parametrical analyses will be explored
using bootstrapping to account for the correlation among
repeat observations. Bootstrap CIs will be estimated using
a Bonferroni correction, adjusting the 0.05 type 1 error
rate for the 14 days of vaginal specimens obtained from
the same participant (0.05/14=0.0036).'

All statistical analyses will be conducted using statis-
tical analysis system (SAS) statistical software, V.9.4 (Cary,
North Carolina, USA).

Data management and confidentiality

Participating in this study involves the disclosure of gender
identity and sexual behaviour to research personnel. Every
effort will be made to create a secure and trustworthy
environment in the privacy of an examination room at
the UAB SHRC. To mitigate potential disclosure of sensi-
tive health information (on the daily diaries) to persons
close to or cohabitating with participants, all study mate-
rials will be labelled in a generic manner and not contain
any indication that the study is related to sexual health
subject matter. Hard copy consent and CRF forms will be
stored in study binders in a locked cabinet in a locked
office at the study site. All hard copy CRF data will be
entered by study personnel into the REDCap database.
This database will be stored on a password-protected UAB
server and managed by the UAB STD Research Program
Data Manager, author KJA. Participants will be assigned
a unique study identification number and no identifiers
will be collected on the consent forms or the CRFs. Elec-
tronic transfer of CRF data to statisticians AT and DL will
occur through the UAB intranet via Box. De-identified
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sequence data generated by author ET at IU will be sent
via Box to authors JHE and CMT at LSUHSC, for bioin-
formatics analysis, and to authors AT and DL at UAB, for
statistical analysis. These data will be kept on password-
protected servers on UAB-encrypted and LSUHSC-
encrypted computers. Since this research does not qualify
as a clinical trial, a data and safety monitoring plan is not
required.

Ethics and dissemination

This protocol is approved through the single Institu-
tional Review Board (IRB) mechanism by the UAB IRB
(Protocol # IRB-300008073). External relying sites are
the LSUHSC New Orleans Human Research Protec-
tion Program and the IU Human Research Protection
Program. Study findings will be presented in scientific
conferences and peer-reviewed journals as well as shared
with community advisory boards for participating gender
health clinics and community-based organisations
servicing transgender people.

DISCUSSION
This prospective cohort study will investigate the effect of
T initiation on the vaginal microbiota of TGM via inten-
sive vaginal specimen collection over a 90-day period.
This study is novel and important for several reasons. In
general, sexual health research engaging TGM is lacking.
To our knowledge, this is the first longitudinal study
investigating the impact of T on the vaginal microbiota
of TGM. Second, transgender people have limited access
to gender-affirming healthcare providers, including those
focusing on sexual health, particularly in the Deep South,
where this study will occur (Birmingham, Alabama, USA).
Community engagement in research efforts including
those in this study are essential both in answering the
proposed research questions as well as identifying sexual
health issues faced by TGM. This study will inform future
efforts on how to best engage TGM in clinical care and
research related to their sexual health in this area. Given
that TGM are significantly impacted by BV, HIV and
other STIs,”” investigating ways to minimise the risk for
these infections could have the potential to make a huge
impact on the overall sexual health of this population.
An additional strength is that this study will provide an
extensive repository of prospective vaginal and serum
specimens from a cohort of TGM for future studies.
Despite the study strengths, there are limitations.
Given the limited number of gender-affirming healthcare
providers prescribing masculinising hormone therapy in
the Deep South and in Birmingham, Alabama, USA, in
particular, the eligibility criteria and study design may
impact our ability to robustly recruit and enrol TGM. It
is possible that many potential participants may either
already be on T or will be otherwise ineligible to enrol
in this study. Additionally, logistical challenges that could
impact study eligibility may occur. Potential participants
responding to study recruitment flyers may not yet have

an established link with one of the local gender-affirming
healthcare clinics associated with this study; wait times for
new patients at these clinics can be lengthy. Additionally,
potential participants may not be insured or have the
funds to pay for gender-affirming hormone therapy out of
pocket, not only making them unable to participate in this
study but making it difficult to engage in care at one of the
clinics. Another possible limitation will be recruiting and
enrolling black and/or Latinx TGM. One possible reason
for this is that people of colour in the South, particularly
those without a cisgender identity, may harbour mistrust
of the medical system and avoid engaging in care with the
clinics and healthcare providers associated with this study.
TGM of colour may also be less likely to have a normal
Nugent Score at the screening visit, based on a higher
prevalence of BV in African-American CGW,'®** making
them ineligible.

Data statement

16S and shotgun metagenomics sequence data will be
uploaded to the National Institutes of Health (NIH)
Sequence Read Archive immediately upon its availability
and accession numbers will be provided in publications
and/or upon written request to lead author CAM. After
publication of the study results, the research team will
prepare final research data files that may be shared with
other investigators, upon request. These data files will
be archived as Excel documents or SAS data sets. The
final data files will not contain any personal identifying
information of participants and will only contain data
collected on the study CRFs. Requests for research data
must be submitted to author CAM in writing, via a stan-
dard data request form, with a justification for how the
data will be used. Author CAM and UAB administrators
will review all requests for research data obtained from
this study. The mechanism by which the data will be made
available to investigators will follow all NIH guidelines
for data sharing as they evolve. At a minimum this would
consist of a data use agreement that provides for commit-
ments to use the data for research purposes only, secure
the data with appropriate computer technology, obtain
IRB approval, and destroy (or return) the data after anal-
yses are complete.
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