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ABSTRACT

Transgender and nonbinary people with female birth sex may utilize testosterone therapy for masculinization. Individuals interested
in reproduction using their own gametes should be offered fertility preservation prior to starting testosterone. However, logistical
and practical barriers prevent many from accessing fertility preservation options prior to starting testosterone. Some of these trans-
masculine and nonbinary individuals may later become interested in carrying a pregnancy or using their oocytes for reproduction
after being on testosterone. Many questions remain about the reproductive impact of long-term masculinizing testosterone therapy.
Emerging literature has documented pregnancies and successful assisted reproduction for some people after taking testosterone,
but it is not known whether individuals can expect these successful outcomes. Testosterone appears to impact the reproductive
tract, including the ovaries, uterus, and fallopian tubes, but the reversibility and functional impact of these changes also remain
unclear. A greater understanding of the impact of masculinizing testosterone on reproductive capacity remains a priority area for
future research.

GRAPHICAL ABSTRACT

Impact of Gender-Affirming
Testosterone

Pregnancy

Pregnancies and successful assisted reproduction have been documented after gender-affirming testosterone, but much uncertainty remains
regarding expectations for successful outcomes and the functional impact and reversibility of testosterone on the reproductive tract. (Created with
BioRender.)
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Introduction

Gender-affirming testosterone therapy is typically used by trans-
gender and nonbinary individuals seeking masculinization.
Testosterone can be administered as an injection
intramuscularly or subcutaneously or as a transdermal gel or
patch. Clinicians generally follow testosterone levels to ensure
that testosterone is in the range for cisgender (non-transgender)
men, although some transmasculine and nonbinary individuals
have chosen to be on a lower dose of testosterone (Coleman et al.,
2022). Individuals on testosterone typically notice deepening of
the voice, clitoral enlargement, menstrual suppression, changes
in muscle and body fat distribution, and growth of body and fa-
cial hair (Coleman et al., 2022). Masculinization with testosterone
does not allow for individuals to only select certain desired char-
acteristics while avoiding others that occur on a similar time-
frame. Testosterone may be continued indefinitely depending on
individual goals and needs.

The impact of testosterone on reproductive potential has not
been fully elucidated. Counseling about fertility preservation
options before starting testosterone is currently recommended
by national and international medical organizations (Ethics
Committee of the American Society for Reproductive Medicine,
2015; Hembree et al., 2017; Coleman et al., 2022), as there remain
insufficient data to guarantee reproductive potential after testos-
terone therapy. Unfortunately, the fertility preservation options
of oocyte or embryo cryopreservation are time-consuming, inva-
sive, and costly. These hurdles are sometimes prohibitive and
many do not choose fertility preservation before beginning tes-
tosterone, but later may have interest in carrying a pregnancy or
using their oocytes for reproduction (Auer et al, 2018; Baram
et al, 2019). There has been a recent expansion in research
focused on reproductive capacity following testosterone therapy,
with data suggesting that at least some individuals retain repro-
ductive potential after T therapy (Light et al., 2014, 2018; Adeleye
et al., 2019; Leung et al, 2019; Yaish et al, 2021). Of note, a
nuanced discussion of family-building options in the context of
sterilizing gender-affirming surgeries is beyond the scope of
this review. Additional research is needed to assist with clinical
guidance and reproductive decision-making for individuals on
long-term masculinizing testosterone.

In this review, we discuss recent developments in research
around pregnancy and assisted reproduction after masculinizing
testosterone therapy. We contextualize these findings with data
regarding the impact of testosterone on the reproductive tract,
including the ovaries, uterus, and fallopian tubes and incorporate
findings from transgender and nonbinary individuals as well as
relevant animal models. We conclude by highlighting important
remaining questions.

Pregnancies after testosterone

Multiple reports in the literature point to the possibility of preg-
nancy after testosterone therapy. These are typically smaller
studies or case reports where an individual served as a gesta-
tional parent using their own oocytes or served as an oocyte do-
nor after a period of being on testosterone therapy (Table 1).
These reports do not typically include individuals who were
attempting to conceive and may not have been successful. Even
in reports that describe pregnancies after testosterone, there is
often little reported about births or outcomes for offspring.
Notably, testosterone is considered by the United States Food and
Drug Administration as contraindicated during pregnancy due to
concerns about teratogenicity based on animal studies of in utero

testosterone exposure (United States Food and Drug
Administration, 2022). Although masculinizing testosterone is
not considered sufficient contraception, it often suppresses ovu-
lation (Taub et al.,, 2020) and so pausing testosterone would be
recommended for those attempting to conceive. While this
emerging literature suggests that we cannot assume that prior
testosterone leads to infertility, larger studies on conception
rates, pregnancy, birth, and offspring outcomes are critically
needed to determine the impact of prior testosterone therapy on
reproductive potential.

Assisted reproductive outcomes after
testosterone

Multiple recent studies have reported on outcomes with assisted
reproductive technology (ART) for individuals who have utilized
testosterone. For fertility preservation, ART typically involves
ovarian stimulation with oocyte collection. Oocytes are either
cryopreserved as oocytes or fertilized and then cryopreserved as
embryos. Family-building ART often involves ovarian stimulation
with oocyte collection, fertilization, and blastocyst transfer to
oneself or to someone else. For transgender and nonbinary peo-
ple interested in carrying a pregnancy themselves, simpler assis-
ted reproductive options can also include intrauterine
insemination or medications to promote ovulation.

Although there has been limited study of any of these ART
options, three recent studies (Table 2) have compared transgen-
der men with prior testosterone to cisgender women or to trans-
gender men without prior testosterone and found similar oocyte
retrieval and oocyte maturity outcomes (Adeleye et al, 2019;
Leung et al., 2019; Amir et al., 2020). Although their fertilization
data was not comparative, these three studies also demonstrated
examples of successful fertilization and pregnancy (Adeleye et al.,
2019; Leung et al., 2019; Amir et al., 2020), as well as live birth for
two of the studies (Adeleye et al., 2019; Leung et al., 2019). A recent
retrospective study reported comparative fertilization data and
found no detectable differences between the fertilization rates
from transgender men with prior testosterone and cisgender con-
trols groups (social fertility preservation or infertility), with com-
parable numbers of cryopreserved embryos as well as mean
morphokinetic and morphological scores (Israeli et al., 2022).
Several case reports have also demonstrated successful retrieval
of mature oocytes after pausing testosterone (Broughton and
Omurtag, 2017; de Sousa Resende et al., 2020; Insogna et al., 2020),
with two cases of successful fertilization and ongoing pregnan-
cies (Broughton and Omurtag, 2017; de Sousa Resende et al,
2020). Another study demonstrated successful cryopreservation
of mature oocytes in two young adults with prior testosterone
use (paused for 2-3months), with the added complication of mild
to moderate ovarian hyperstimulation syndrome in both of these
individuals (Barrett et al, 2022). A recent retrospective cohort
study did not find an association using linear regression between
timing of testosterone cessation and number of total or mature
oocytes for 18 individuals undergoing fertility preservation with
prior testosterone treatment, although they noted that sample
size may have limited their detection power (mean time on
testosterone 44 months with SD 29.6 months, median time off
testosterone 7.7 weeks with interquartile range 4.3-20.7 weeks)
(Albar et al., 2023). Notably, these studies are relatively small and
involve individuals pausing testosterone for varied durations.

Stopping testosterone for ovarian stimulation may be a hurdle
to using assisted reproduction. Two recent case reports have
demonstrated successful oocyte retrieval, fertilization, embryo
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Table 1. Reports in the literature of pregnancies after testosterone (T) therapy.

Author, year

# Pregnancies
after T
(self-carried)

# Pregnancies after T

(partner/surrogate
carried)

# Live births reported
after T (self or
partner/surrogate carried)

Relevant details

Light et al., 2014

Ellis et al., 2015

Broughton and
Omurtag,
2017

Lightetal., 2018

Adeleye et al.,
2019

Hahn et al.,, 2019

Leung et al., 2019

Stroumsa et al.,
2019

Amir et al., 2020

de Sousa
Resende et al.,
2020

Falck et al., 2020

Fischer, 2021

Greenwald et al.,
2021

Moseson et al.,
2021

Yaish et al., 2021

25

11

15

25

Cross-sectional survey of transgender men who were
pregnant and delivered. Prior T use in 25 individu-
als, of whom 21/25 used their own oocyte to con-
ceive. No statistical difference seen for pregnancy,
delivery, or birth outcomes based on prior T use.

Qualitative study of conception, pregnancy, and birth.
Screened for pregnancies not resulting in loss. Prior
T in six of eight male-identified or gender-variant
gestational parents.

Case reports, including one transgender man with
IVF and ongoing pregnancy (partner-carried) after
prior T.

Survey study with a focus on family planning and
contraception. Of the 11 pregnancies reported with
prior T, 5 ended in abortion.

Chart review of ovarian stimulation in transgender
men, including seven with prior T. Of three preg-
nancies after prior T, one spontaneous abortion in
transgender man, one pregnancy with uncompli-
cated delivery (partner-carried), and one ongoing
pregnancy (partner-carried).

Case report about providing perinatal care to one
transgender man who had a few months of prior
T before conception.

A retrospective cohort study of transmasculine
assisted reproductive outcomes. Includes embryo
transfers leading to pregnancy and birth for seven
transmasculine individuals (six with prior T, all
included in this table as individual without T not
identified). Two transmasculine individuals self-
carried (one carried two pregnancies with one
ongoing). Partner carried seven pregnancies for five
transmasculine individuals (includes one
pregnancy loss and one ongoing pregnancy).

A case report of a transgender man with prior T use
who came to the emergency department lacking
awareness of his pregnancy. He was not urgently
triaged, but then found to be in labor with cord
prolapse and ultimately delivered a stillborn baby.

Retrospective cohort study of ovarian stimulation
outcomes including six transgender men with prior
T. One pregnancy using oocytes from a transgender
man with 11years of prior T carried by surrogate
(ongoing).

A case report of one transgender man with 2 years of
prior T and IVF leading to an ongoing pregnancy
(partner-carrying).

Qualitative study of 12 transmasculine individuals
who had given birth, including eight with prior T.

Qualitative interviews about non-binary reproduc-
tion, including one transmasculine/non-binary per-
son on T for about 6 months prior who had two
children while off T.

A case report of IVF from a transgender man with a
10-year history of T use who remained on T during
ovarian stimulation. Pregnancy carried by partner.

Transgender, nonbinary, and gender-expansive peo-
ple surveyed regarding pregnancy intentions and
outcomes. Prior T in 12 individuals who reported
15 self-carried pregnancies. Of these 15 pregnan-
cies, 4 occurred while on T with outcomes of
2 miscarriages, 1 abortion, and 1 unknown. Birth
outcomes for other pregnancies with prior T not
specifically reported.

Study including both a prospective pilot and a cross-
sectional study looking at functional ovarian re-
serve with T. Includes reports of seven children
born after prior T, including one carried by a surro-
gate and six carried by three transgender men (one
carried four pregnancies).

(continued)
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Table 1. (continued)

# Pregnancies  # Pregnancies after T

# Live births reported

after T (partner/surrogate after T (self or
Author, year (self-carried) carried) partner/surrogate carried) Relevant details
Yoshida et al., 1 - Case report, one transgender man with prior T,

2022 unplanned conception due to delay in accessing T,
resumed T until aware of pregnancy, was too late
for abortion and gave birth.

Israeli et al., - 4 Retrospective comparison of in vitro fertilization out-

2022 comes including seven transgender men with prior
T, four pregnancies carried by surrogates, two
births (singleton and twins), and two ongoing preg-
nancies.

Moravek et al., - 1 Two case reports, includes one transmasculine per-

2023 son who remained on T during ovarian stimulation

and partner-carried pregnancy resulted in uncom-
plicated live birth.

transfer to a partner, and live birth without stopping testoster-
one, as well as the creation of euploid embryos (Greenwald et al.,
2021; Moravek et al., 2023). Additional case reports have described
successful cryopreservation of oocytes while on testosterone
(Gale et al., 2021; Stark and Mok-Lin, 2022) or after 1week off tes-
tosterone (Cho et al, 2020). Individuals could also potentially
cryopreserve ovarian tissue from a gender-affirming oophorec-
tomy without needing to undergo ovarian stimulation.

The experimental technique of ovarian tissue oocyte in vitro
maturation has also been proposed as a possible method for fer-
tility preservation that might not require ovarian stimulation or
pausing testosterone. Oocytes collected during gender-affirming
oophorectomies have been matured in vitro and have developed
normal metaphase II spindles (De Roo et al., 2017) with intact
spindle morphology after vitrification and thawing (Lierman
et al., 2017). However, a recent study from this same group looked
at the fertilization of in vitro matured oocytes collected from ovar-
ian tissue for 83 individuals on testosterone and reported a low
developmental capacity with high aberrant cleavage patterns
and early embryo arrest (Lierman et al., 2021). They recommend
further optimization before recommending ovarian tissue oocyte
in vitro maturation as a method for transmasculine fertility pres-
ervation (Lierman et al., 2021). Another recent study (including
some of the same authors) of oocytes matured in vitro from
testosterone-treated transgender men also demonstrated low fer-
tilization rates and very low rates of Day-5 blastocysts. Notably,
spindle transfer from the oocytes of transgender men to enucle-
ated mature control oocytes improved Day-5 blastocyst rates,
suggesting that the poor embryo development in the
testosterone-exposed oocytes matured in vitro may relate to poor
oocyte cytoplasmic quality (which was also indicated by poor cal-
cium release) (Christodoulaki et al., 2023). Additional strategies to
support individuals undergoing ART may include transabdomi-
nal rather than transvaginal ultrasounds whenever possible and
aromatase inhibitors to reduce estradiol elevation during gonado-
tropin stimulation (Moravek et al., 2020).

Ultimately, further comparative studies are needed to address
varied options for assisted reproduction in individuals with prior
testosterone use. For approaches focused on ovarian stimulation
with oocyte collection, the need to stop testosterone should be
further assessed.

Reproductive tract after testosterone

A systematic scoping review of studies reporting histological find-
ings after masculinizing hormone therapy and including the

reproductive tract was recently published in 2022 (Andrews et al.,
2022). As such, we will focus here on key relevant findings, partic-
ularly for the ovaries, uterus, and fallopian tubes, as well as data
from relevant animal models.

Ovarian impact of testosterone

Characteristics seen in ovaries with testosterone exposure are of-
ten similar to characteristics observed in ovaries from patients
with polycystic ovary syndrome (PCOS). Notably, PCOS is multi-
factorial, and morphological ovarian similarities should not im-
ply broader association between exogenous testosterone therapy
and the complex syndrome that is PCOS. Commonly noted char-
acteristics in ovaries with testosterone therapy include thickened
tunica albuginea or increased collagenization of the outer cortex
(Amirikia et al., 1986; Futterweit and Deligdisch, 1986; Spinder
et al., 1989; Pache et al., 1991; Chadha et al., 1994; Ikeda et al., 2013)
and changes to the ovarian stroma including stromal luteiniza-
tion or stromal hyperplasia (Futterweit and Deligdisch, 1986;
Spinder et al., 1989; Pache et al, 1991; Chadha et al, 1994;
Grynberg et al., 2010; Ikeda et al., 2013; Borras et al., 2021), which
are also commonly seen with PCOS (Hughesdon, 1982). Varied
terminology has been used to describe the follicular phenotype
with testosterone therapy, but studies have reported increased or
multiple cystic follicles (Futterweit and Deligdisch, 1986; Miller
et al., 1986; Spinder et al.,, 1989; Pache et al., 1991; Chadha et al,,
1994; Khalifa et al., 2019; Lin et al., 2022), multifollicular ovaries
(Loverro et al.,, 2016), antral follicle counts of more than 12 fol-
licles per ovary (Grynberg et al.,, 2010), or increased numbers of
atretic follicles with similar overall follicle counts (lkeda et al,
2013). Multiple studies have concluded that testosterone leads to
polycystic ovary-like morphology (Futterweit and Deligdisch,
1986; Spinder et al., 1989; Pache et al., 1991; Grynberg et al., 2010)
while others disagree (Ikeda et al., 2013; Caanen et al, 2017),
which may stem from variations in terms and classification.
Flattening this nuance into a debate of polycystic ovary-like mor-
phology or not may serve as a barrier to alternative inquiry.
Collectively, these studies generally suggest that testosterone
therapy leads to some ovarian histological differences. However,
it is challenging to determine if there are functional consequen-
ces to these changes, in addition to serving as potential bio-
markers of prior testosterone exposure. Limitations to these
studies include varied testosterone durations (which are often
short), serum levels, and administration regimens. High rates of
PCOS diagnoses prior to testosterone therapy in transmasculine
people may also serve as an additional confounder (Baba et al.,
2007; Mueller et al, 2008; Becerra-Fernandez et al, 2014).
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Table 2. Comparative case series for assisted reproductive outcomes with prior testosterone (T) exposure.

# patients Differences in Fertilization,
with Duration Duration Comparison transgender men pregnancy, birth

Author, year previous T onT off T groups with prior T with prior T

Adeleye et al., 2019 7 Median 1-13 months Transgender men Peak estradiol and One live birth and one
46 months (median without prior T total oocytes ongoing pregnancy

6 months) and cisgender retrieved lower. carried by partners,
controls. Oocyte maturity spontaneous abor-
rate comparable. tion transgender
man.

Leungetal., 2019 16 3months to 1-12months Matched cisgender ~ Required higher go-  Fresh and frozen trans-
17 years (mean (mean controls. nadotropin doses. fers in seven couples
44months) 4months) No detectable dif- (two self-carried, five

ferences in num- partner-carried) with
ber of oocytes live birth reported
retrieved, mature for all seven (some
oocyte percent- required multiple
age, or peak transfers).

estradiol.

Amir et al., 2020 6 14-144 months 5-21months Transgender men No detectable differ- One ongoing surrogate-
(mean (mean without prior T ences in number carried pregnancy.
77 months) 9.3 months) and fertile of oocytes re- Five individuals pre-

cisgender trieved, oocyte served embryos and
controls. maturity rates, or all had good quality
peak estradiol. embryos.

Israeli et al., 2022 7 14-156 months 4-10months Cisgender women No detectable differ- No detectable differen-
(mean (mean who completed ences in mean ces in fertilization
99.7 months) 6.5 months) in vitro fertiliza- FSH stimulation rate or mean

tion for social fer-
tility preservation
(n=10) or for in-
fertility (n =24,
4/24 mechanical

days or peak es-
tradiol. Amount
of FSH used and
oocytes retrieved
higher for trans-

morphokinetic and
morphological scores
between transgender
men and both
groups of cisgender

factor infertility, gender men when controls. No detect-

20/24 unexplained compared to cis- able differences in

infertility) gender controls number of cryopre-
undergoing IVF served embryos or
for infertility but distribution of em-

comparable for
social fertility
preservation.

bryo age at cryopres-
ervation between
transgender men
and social fertility
preservation cisgen-
der controls. Four
pregnancies carried
by surrogates, two
births (singleton and
twins) and two ongo-
ing pregnancies.

Furthermore, although rarely documented, some surgeons may
have required brief pauses in testosterone before surgery and his-
tological comparisons might include ovaries from people after a
recent pause in testosterone (Chadha et al., 1994).

Although researchers have attempted to use antimullerian
hormone (AMH) levels to evaluate the functional ovarian reserve
after testosterone therapy, studies to date have generally been
limited by confounders. After 12 months of testosterone, one pro-
spective study noted a significant decrease in AMH of 0.71ng/ml
(median 4.99 ng/ml) from baseline, but this difference was mainly
driven by a decrease in AMH in the 27 patients with prior PCOS
and not seen in the 27 who did not have prior PCOS (Yaish et al,
2021). Other studies of AMH with testosterone therapy have in-
cluded confounding medications that may also alter AMH and
have found no difference from baseline (when also using a pro-
gestin (Tack et al., 2016)) or a decrease from baseline (when also
using a gonadotropin-releasing hormone agonist and an aroma-
tase inhibitor (Caanen et al., 2015)). Other approaches considering
the ovarian reserve include histological studies during T therapy,
which have demonstrated relatively normal cortical follicular

distributions (De Roo et al., 2017; Marschalek et al., 2020) or a
greater proportion of primordial follicles with a reduction in the
proportion of morphologically healthy primordial follicles and in-
creased markers of oocyte DNA damage for the primordial and
transitory follicular pool (Bailie et al., 2023).

Menstrual suppression occurs for many but not all people on
masculinizing levels of testosterone. Reports of small numbers of
corpora lutea or corpora albicantia suggest that ovulation may be
occasionally occurring during testosterone therapy (Futterweit
and Deligdisch, 1986; Miller et al., 1986; Spinder et al., 1989; Ikeda
et al.,, 2013; Loverro et al., 2016; Khalifa et al., 2019; Lin et al., 2022).
One study followed 22 individuals on testosterone (a mix of new
and continuing T users) over 12 weeks and used the urinary indi-
cator of elevated pregnanediol-3-glucoronide for 3days as a
proxy measurement for ovulation. They observed seven people
with transient elevations potentially indicative of dysfunctional
ovulation and one person with well-defined ovulation. The ma-
jority of these elevations were in the month after starting testos-
terone, although two transient elevations were seen months later
(Taub et al, 2020). This pattern of suppressed menses with
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periodic breakthroughs reinforces the recommendation that tes-
tosterone should not be considered sufficient for contraception,
which is also supported by multiple reports of pregnancies con-
ceived despite the individuals using T and being amenorrheic
(Light et al., 2014).

Uterine impact of testosterone

Studies suggest individuals on testosterone therapy may have
two predominant uterine presentations. A mix of proliferative en-
dometria (54/112) and atrophic endometria (50/112) has been
reported (Grynberg et al., 2010). Similar findings include a balance
of atrophic/inactive endometria (41/81) and active endometria
(proliferative 33/81, secretory 3/81) (Hawkins et al., 2021). In addi-
tion to these reports with fairly even splits, some studies have
reported a predominance of active endometria (Loverro et al.,
2016; Grimstad et al., 2019), while others have reported a majority
of inactive endometria (Perrone et al, 2009; Lin et al., 2022).
Assessment by transvaginal ultrasound demonstrated reduced
endometrial thickness for 51 transmasculine people after at least
lyear of testosterone therapy (median 3.9mm, interquartile
range 2.8-5.1mm) as compared to 77 cisgender controls during
the early follicular phase on cycle days 2-5 (median 4.9mm,
interquartile range 4.0-6.3 mm), with the caveat that the data for
the transmasculine individuals were collected immediately be-
fore gender-affirming surgery and the participants had been ad-
vised to pause testosterone for 2-6 weeks prior to surgery (Asseler
et al., 2022). Additional uterine findings have included endome-
trial polyps (Perrone et al., 2009; Lin et al., 2022), endometrial stro-
mal fibrosis (Lin et al., 2022), endometrial tubal metaplasia (Lin
et al., 2022), and cervical atrophy (Miller et al., 1986). Notably, per-
sistent bleeding on testosterone (for 12/52) and intermittent pel-
vic pain or cramping on testosterone (for 30/52) have also been
reported (Grimstad et al., 2019). With pauses in testosterone for
reproductive purposes, studies generally report the return of
menses, although the time course for resumption may vary
(Light et al., 2014; Armuand et al., 2017; Adeleye et al., 2019; Leung
et al., 2019). While the uterine impact and reversibility of testos-
terone is particularly relevant for transmasculine and nonbinary
individuals interested in gestational parenthood, this under-
standing may also be relevant for the emerging practice of uter-
ine transplantation, as some transgender men undergoing
gender-affirming hysterectomies have reported their willingness
to serve as uterine donors (Carbonnel et al., 2022). Broadly, the
uterine studies share similar limitations to the ovarian compari-
sons, including multiple testosterone regimens and durations,
and potential poorly documented brief pauses in testosterone be-
fore surgery.

Fallopian tube impact of testosterone

Although there are limited reports on the impact and reversibility
of fallopian tube changes with testosterone therapy (Patek et al,
1973; Dulohery et al., 2020), androgen receptor expression sug-
gests that testosterone can directly act on the human tubal epi-
thelium (Dulohery et al, 2020). A comparative study noted
viscous luminal secretions in the tubal ampulla and luminal nar-
rowing in the isthmus, in contrast to controls with a generally
open isthmus and ampulla secretions that ranged from open to
watery to viscous during menstrual cycles (Dulohery et al., 2020).
While changes in the fallopian tubes are less relevant in the set-
ting of oocyte retrieval, potential changes may be important for
attempts at conception with minimal intervention.

Animal models

Large, controlled studies investigating the impact and reversibil-
ity of gender-affirming testosterone therapy on reproductive
function and fertility cannot be ethically performed in humans.
Animal models are frequently utilized to better understand mul-
tiple aspects of reproductive physiology, with the acknowledg-
ment that outcomes may not always fully translate across
species. Recent mouse models aimed at studying the reproduc-
tive impact of gender-affirming testosterone therapy have also
demonstrated cycle suppression and a lack of ovarian corpora lu-
tea or reduced corpora lutea while on testosterone (Kinnear et al.,
2019; Bartels et al., 2020). These studies have not demonstrated
any detectable reduction in the primordial follicle pool of mice on
testosterone, suggesting that testosterone likely does not deplete
the ovarian reserve (Kinnear et al, 2019, 2023). Furthermore,
testosterone-induced acyclicity resolved with cessation of testos-
terone, with the return of corpora lutea formation noted in one
study (Kinnear et al., 2021) and an ongoing reduction in corpora
lutea with an increased stromal inflammatory response noted af-
ter a longer testosterone exposure (Kinnear et al., 2023). A recent
animal model study focused on masculinizing testosterone ther-
apy treated mice with testosterone cypionate injections weekly
for 6weeks and reported similar numbers of fertilized oocytes
progressing to the two-cell stage when comparing controls to
mice on testosterone or to mice after a period of testosterone
cessation (Bartels et al., 2020), also supporting the potential for
oocyte retrieval without pausing testosterone.

Although beyond the scope of this review, quite a few animal
model studies have focused on androgens and reproduction in
the context of studying PCOS, often using prenatal or peripuber-
tal administration of dihydrotestosterone (DHT) (Padmanabhan
and Veiga-Lopez, 2013; Walters, 2015). DHT is a nonaromatizable
androgen that is not used clinically for gender-affirming care.
Studies on adults have also been limited. Sex steroid research
has traditionally relied on an organizational/activational para-
digm where organizational (permanent) changes could occur dur-
ing periods of development (prenatal and prepubertal) and
changes in adults would only be activational (transient). Over-
reliance on this paradigm may have historically limited sex
steroid studies in adults (Arnold and Breedlove, 1985), which is
relevant as most transgender and nonbinary people start gender-
affirming testosterone postpubertally. Importantly, postpubertal
animal studies have helped to elucidate neuroendrocrine mecha-
nisms behind androgen-driven menstrual suppression (Esparza
et al, 2020), reported reduced fertility and acyclicity in
DHT-treated mice when compared to controls (Ma et al., 2017),
found similar PCOS-like reproductive changes when comparing
DHT-treated to testosterone-treated mice but more metabolic
changes with DHT (Aflatounian et al., 2020), and used androgen-
receptor knockout mice to suggest that testosterone-induced re-
productive changes are likely mediated by both androgenic and
estrogenic pathways (Aflatounian et al., 2020). Fundamentally, al-
though PCOS and transmasculine testosterone therapy differ in
meaningful ways, animal models attempting to mimic these
states often use related or overlapping methods and are relevant
to developing a mechanistic understanding of the impact of tes-
tosterone on reproduction.

Conclusions and remaining questions

Recent research provides the proof of concept that there are re-
productive options for at least some transmasculine and nonbi-
nary people after a period of testosterone therapy. We were able



1878 | Kinnear and Moravek

to identify about 99 reports in the medical literature of pregnan-
cies carried by someone previously on testosterone or carried by
another using the oocytes from someone previously on testoster-
one. Furthermore, about 69 live births have been reported from
these pregnancies, with some pregnancies ongoing at the time
of publication and others with outcomes not reported.
Unfortunately, these studies have often selected for successful
pregnancy outcomes and so little is known about challenges ex-
perienced during conception attempts or pregnancy. Small case
series and reports of assisted reproduction using ovarian stimula-
tion in individuals who have paused testosterone have demon-
strated successful oocyte retrieval, maturation, and fertilization,
with similar results to comparison groups not on testosterone.
Questions remain about the potential for continuing testosterone
during ovarian stimulation, and there are case reports of two
successful births as well as successful oocyte or embryo
cryopreservation for four more using oocytes collected while on
testosterone. An ongoing body of research describes the impact
of testosterone on different organs of the reproductive tract,
although the functional impact and reversibility of these
testosterone-induced changes remain to be determined. Larger
studies are needed to understand the impact of testosterone at
each step of the reproductive process, including conception, preg-
nancy, and birth, and to look at the outcomes for offspring. Given
the ethical limitations of controlled studies on human reproduc-
tive function and fertility during and after gender-affirming tes-
tosterone, we support the use of controlled animal model studies
to complement available observational clinical data. We recom-
mend that ongoing research be informed by the needs and lived
experiences of transgender and nonbinary people and we encour-
age multicenter collaborations to increase sample sizes. Despite
recent developments in research looking at reproductive capacity
after prior testosterone, the studies are small, much uncertainty
remains, and fertility preservation prior to testosterone therapy
should continue to be offered to those interested in biologically-
related children.
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