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Preservation of Fertility in Transgender Men

on Long-Term Testosterone Therapy:

A Systematic Review of Oocyte Retrieval Outcomes
During and After Exogenous Androgen Exposure

Jorge A. Barrero™ and Ismena Mockus

Abstract

Testosterone therapy prompts the development of male secondary sexual characteristics coupled with numer-
ous physiological changes; however, the effect of prolonged androgen exposure on transgender men's fertility
remains to be fully elucidated. Multiple clinical consensuses advise assisted reproduction before hormone treat-
ment and state that fertility preservation following androgen therapy entails the suspension of testosterone
administration. Although the desire for reproduction among transgender men is prevalent, the discontinuation
of gender-affirming hormone therapy poses a major challenge due to the anxiety, unease, and gender dysphoria
that follow androgen withdrawal. The present investigation aimed to explore the feasibility and outcomes of
oocyte retrieval in adult transgender men undergoing testosterone administration before or during fertility pres-
ervation. Seven case reports, four cohort studies, and two cross-sectional studies were identified following a sys-
tematic literature search on the PubMed/Ovid MEDLINE, Scopus, and ScienceDirect databases. The findings
gathered in this review disclose the viability of oocyte retrieval after prolonged androgen exposure and suggest
the absence of a direct relationship between the duration of testosterone suspension and fertility preservation
outcomes. Although the reports are limited, recent evidence shows that continuous testosterone administration
and the use of aromatase inhibitors during ovarian stimulation could potentially reduce the distressing effects
of hormonal ovulation induction. New approaches to fertility preservation in transgender men must be further
explored to ensure interventions aligned both with the reproductive desire and avoidance of gender dysphoria
exacerbation that follow hormone therapy suspension.
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Introduction mass increase with body fat redistribution.” More-

Gender-affirming care for transgender men demands
a multidisciplinary approach with interventions that
promote masculinization aligned to the patient’s desire
and gender identity. In transgender men, hormone
therapy aims to reach serum testosterone concentra-
tions within the average range of cisgender males."
Thereby, hormonal treatment aids in the development
of male secondary sexual characteristics by prompt-
ing clitoral enlargement, facial hair growth, patterns
of androgenic alopecia, seborrhea, and skeletal muscle

over, testosterone administration induces physiologi-
cal changes associated with a deepening of the voice
pitch,* increased sexual desire,” and in the long term,
menstrual cycle cessation.® To prevent any regression
of formerly achieved virilization, and therefore trigger-
ing the distress associated with gender dysphoria, hor-
monal treatment should be lifelong maintained and its
interruption should be avoided whenever possible.”

In addition to gender-affirming hormone therapy,
gender transitioning can be undergone concomitantly
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FERTILITY PRESERVATION ON TESTOSTERONE THERAPY

to surgical procedures such as a hysterectomy and
bilateral oophorectomy, among others.” In the latter sce-
nario, transgender men experience an irreversible loss of
their natural reproductive capacity.”'° For this reason, the
Endocrine Society' and the Ethics Committee of the
American Society for Reproductive Medicine'' have
issued several guidelines advising fertility counseling be-
fore commencing surgical and hormonal interventions.
Nonetheless, when considering assisted reproduction
while on testosterone therapy, the optimal duration of
hormone treatment suspension remains unknown."
Pregnancy reports in transgender men'’ provide
suggestive evidence of preserved reproductive capacity;
however, the effect of androgen therapy on fertility is
still somewhat unclear.'"* Amenorrhea and anovula-
tion are reached around 6 months following hormonal
therapy initiation.'” Yet, according to Ahmad and
Leinung,® individual variability is high and the rela-
tionship between the time for menses cessation and
the administered testosterone dose is very slight.
Histopathological findings revealed that both the cor-
tical distribution'®'” and histomorphology'® of ovarian
follicles do not exhibit unusual characteristics follow-
ing prolonged androgen exposure. Nevertheless, oocytes
retrieved from transgender men on hormone treat-
ment have shown poor in vitro maturation." Although
gender-affirming hormone therapy neither appears to al-
ter nor induces the loss of primordial follicles in the ovar-
ian cortex,”® Moravek’' states that in the absence of
further evidence, the current recommendation for fertil-
ity preservation in transgender men dictates the discon-
tinuation of testosterone before ovarian stimulation.
The reproductive desire among transgender men is
prevalent,'® yet the necessity for androgen therapy
suspension still poses a considerable challenge.”* The
findings published by Persky et al.>® point out the
low number of transgender men willing to delay hor-
mone therapy over the chance of fertility preserva-
tion. Coherently, it is well-known that testosterone
withdrawal in transgender men exacerbates gender
dysphoria inducing anxiety, unease, and potentially
self-injurious behaviors.**** Hence, this study devel-
ops a review of the literature addressing fertility preser-
vation in adult transgender men undergoing continuous
testosterone administration before or during assisted re-
productive therapies. As such, the present investigation
aims to elucidate the existence of a relationship between
prolonged exogenous androgen exposure and oocyte re-
trieval outcomes, as well as the necessity of testosterone
suspension for fertility preservation in transgender men.
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Materials and Methods

Search strategy

To assess the outcomes of assisted reproductive tech-
nologies in transgender men undergoing androgen
treatment, the literature search focused on studies
addressing fertility preservation in the following
three scenarios: (a) discontinuation of testosterone
following prolonged (>12 months) administration,
(b) continuous use of testosterone during fertility
therapy, and (c) comparison of fertility outcomes be-
tween transgender men on hormone treatment and
transgender men without exogenous testosterone ad-
ministration. No ethics committee review was re-
quired for this study.

The systematic review was conducted following
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA).”® PubMe-
d/Ovid MEDLINE, ScienceDirect, and Scopus data-
bases were consulted, compiling studies published
up to October 1, 2021. The search strategy was con-
structed based on keywords and indexed terms as
follows: (“Transgender persons” OR “Transgender
men” OR “Transgender man” OR “Female-to-
male transgender”) AND (“Hormone therapy” OR
“Testosterone” OR “Androgen*” OR “Hormone
replacement therapy” OR “Gender-affirming hor-
mone therapy”) AND (“Ovarian stimulation” OR
“Oocyte* retrieval” OR “Oocyte* cryopreservation”
OR “Fertility preservation”).

Eligibility criteria

The studies eligible for inclusion were those addressing
fertility preservation in transgender men undergoing
testosterone administration before or during oocyte
retrieval. Case reports, cohort studies, and cross-
sectional studies written in English and published in
peer-reviewed academic journals were considered for
inclusion.

Variability in testosterone administration regi-
men and dosage was accepted as long as it was initi-
ated before fertility therapy. The duration of
exogenous testosterone exposure was considered to
be prolonged for intervals greater than 12 months.
The relevant outcomes extracted from the research
articles were those of oocyte retrieval after ovarian
stimulation or ovarian tissue cryopreservation.
Additional reports such as in vitro fertilization
(IVF) results, and oocyte maturation rate and viabil-
ity were also analyzed. Different ovarian stimulation
protocols were accepted.



410

Studies addressing adolescent populations were
excluded as well as those focused exclusively on
transgender men without prior testosterone adminis-
tration or with reports of surgical interventions that
could lead to reproductive capacity loss.

Study selection

Records were screened independently and each eligi-
ble article was then reviewed, discussed, and ap-
proved by both researchers. After the selection of
the studies included, the following data were
extracted: (a) study population, (b) study type and
design, (c) the duration of testosterone therapy be-
fore fertility treatment, (d) fertility preservation
technique/protocol, and (e) relevant outcomes re-
garding oocyte retrieval.

BARRERO AND MOCKUS

Results

A total of 308 studies resulted from the initial search
in the PubMed/Ovid MEDLINE, ScienceDirect, and
Scopus databases. Following duplicate removal, and
article screening based on title and abstract, 25 studies
were selected. Out of this selection, 23 were further
assessed by full-text evaluation. At last, seven case
reports, four cohort studies (three retrospective and
one prospective), and two cross-sectional studies were
included in the review (Fig. 1). The characteristics of
the selected studies are presented in Table 1.'**"7*

Fertility outcomes following hormone

treatment discontinuation

In 2013, Gidoni et al.*” reported the case of a 37-
year-old transgender man with a 14-year history of

s N
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FIG. 1. PRISMA flow diagram of the search strategy. PRISMA, Preferred Reporting Items for Systematic
Reviews and Meta-Analyses.
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Table 1. (Continued)

Ovarian stimulation protocol/fertility

Testosterone therapy

Study type
and design

preservation technique Oocyte retrieval outcomes

duration

Population

Reference

From the group of 7

Ovarian stimulation with oocyte retrieval

Among the 7 individuals on

13 transgender men (mean

Retrospective cohort

Adeleye et al3®

transgender men on

for cryopreservation. Mean testosterone

suspension for 6 months.
Ten ovarian stimulation cycles with GnRH

hormone treatment, a
mean duration of
46 months on

age, 22.4 years) divided into

two groups:
(1) 6 transgender men with no

study

testosterone therapy, an

average of 12 mature oocytes
(MII) were retrieved and

antagonist protocol and average
duration of 10 days (range

8-14 days).

testosterone therapy was
reported before fertility

therapy.

history of hormone

treatment
(2) 7 transgender men

exhibited a maturation rate of

92%.
The number of oocytes retrieved

undergoing testosterone

therapy

did not reveal a significant

difference between the two

=0.148).

groups (p

AFC, antral follicular count; AMH, anti-Mdillerian hormone; COCs, cumulus—oocyte complexes; E2, estradiol; GnRH, gonadotropin-releasing hormone; hCG, human chorionic gonadotropin; hMG,

human menotropin; IVF, in vitro fertilization; MIl, metaphase II; rhFSH, recombinant human follicle-stimulating hormone; rhLH, recombinant human luteinizing hormone.

BARRERO AND MOCKUS

testosterone enanthate administration. He wished to
proceed with oocyte retrieval for further IVF with a
sperm sample provided by his male cisgender partner.
Following testosterone suspension for 4 months and
two cycles of ovarian stimulation with a gonadotropin-
releasing hormone (GnRH) agonist protocol, 12 and
15 metaphase II (MII) oocytes resulted from the first
and second ovulation inductions, respectively. Despite
the successful retrieval, the patient exhibited dyspho-
ria resulting from virilization regression due to the
hormone-induced ovarian stimulation.

Similarly, Insogna et al.*® presented the case of a 21-
year-old transgender man who had been on testoster-
one therapy for 24 months. Hormone treatment was
discontinued for an ~3-month interval. During the
first cycle of ovarian stimulation, 11 oocytes (6 MII
oocytes) were retrieved, followed by the extraction of
14 oocytes (6 MII oocytes) in the second cycle. As
such, the findings of both studies show that the response
to ovarian stimulation in transgender men is preserved
despite prolonged androgen exposure.

Fertility outcomes in patients who underwent a sin-
gle ovarian stimulation cycle revealed a similar trend.
Broughton and Omurtag®® described the case of a
30-year-old transgender man on testosterone depot
administration for 26 consecutive months. After andro-
gen therapy suspension over a period of ~ 3 months,
he underwent a cycle of ovarian stimulation, which
resulted in successful fertility preservation. Likewise,
Resende et al.”® reported an effective oocyte retrieval
in the case of a 34-year-old transgender man with a his-
tory of testosterone ester administration for 24 con-
secutive months before fertility therapy. In this case,
hormone treatment was interrupted until menses
resumption; however, the duration of this suspension
was not stated.

At last, Cho et al.*! presented the case of a 28-year-
old transgender man on testosterone administration
for 36 months and further discontinuation for 24 days.
Aiming to prevent the regression of formerly achieved
virilization, letrozole was administered during ovarian
stimulation, which resulted in the successful retrieval
of 13 oocytes (11 MII oocytes).

A retrospective cohort study carried out by Leung
et al.’* describes the outcomes of fertility preservation
among 26 transgender men (28.3+6.7 years), of whom
16 reported previous testosterone administration for
an average of 43.9+31.0 months. In the latter group,
hormone therapy was discontinued for an interval
of 4.51£3.5 months, and a total of 18.6+9.3 oocytes
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were retrieved. Moreover, ovarian stimulation out-
comes in transgender men on hormone therapy and
cisgender women were compared, revealing the absence
of a significant difference in the number of oocytes
retrieved between both groups (p>0.05).

Fertility preservation undergoing

testosterone administration

A pioneering and innovative approach to fertility
preservation is presented in recent studies where the
authors reveal the feasibility of oocyte retrieval in trans-
gender men without androgen treatment interruption.
Gale et al.*> describe the case of a 20-year-old trans-
gender man with an 18-month history of continu-
ous testosterone use. An ovarian stimulation protocol
without discontinuation of hormone therapy was
performed for oocyte retrieval with subsequent cryo-
preservation and IVF. After ovulation induction
concomitant to exogenous testosterone use, 25
cumulus—oocyte complexes (COCs) were retrieved.
A similar study by Greenwald et al.>* shows successful
outcomes of ovarian stimulation during continuous ad-
ministration of testosterone. The authors reported the
retrieval of 20 oocytes (16 MII oocytes) in a 33-year-
old transgender man on testosterone for 120 months
without suspension during fertility therapy.

Similarly, surgical ovary removal with tissue and
oocyte cryopreservation outcomes discloses fertility
preservation despite a prolonged and continuous exog-
enous androgen exposure. Lierman et al."” studied a
cohort of 16 transgender men (24.1+6.1 years) who
underwent gender reassignment surgery with ovarian
removal for cryopreservation and in vitro oocyte mat-
uration. A hysterectomy with bilateral oophorectomy
was performed without discontinuation of testosterone
therapy and an average extraction of 42.5 COCs was
achieved. Furthermore, De Roo et al.*® reported the
results of oocyte retrieval in a group of 40 transgender
men (24.30+6.15 years) on hormone treatment with
administration of different presentations of testoster-
one for 13.39+6.11 months. Following a hysterectomy
with bilateral oophorectomy while on continuous
androgen therapy, an average of 37.51+33.58 COCs
were retrieved.

At last, the research conducted by Lierman et a
showed similar outcomes. A group of 83 transgender
men with testosterone ester administration for an aver-
age of 20.75 months proceeded with a hysterectomy
and bilateral oophorectomy and further oocyte retri-
eval without discontinuation of hormone therapy. An
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average of 23.0+15.8 COCs were successfully retri-
eved. The aforementioned findings evidence the via-
bility of oocyte retrieval without the interruption of
testosterone therapy, both by ovarian stimulation and
tissue cryopreservation.

Fertility outcomes in transgender men

on and off hormone therapy

When comparing fertility preservation between trans-
gender men on and off testosterone therapy, current
evidence indicates the absence of a significant differ-
ence in the number of oocytes retrieved by ovarian
stimulation. Amir et al.*” conducted a retrospective
study in a cohort of 12 transgender men, of whom
6 reported no androgen use (23.3+4.0 years) and the
other 6 reported testosterone administration (30.3+
3.8 years). In the latter group, an average of 77.0%
55.3 months of testosterone administration before
fertility therapy was reported. Hormone treatment
was suspended for 9.31+5.6 months, after which a
cycle of ovarian stimulation with GnRH antagonists
was initiated. An average of 22.01+9.9 oocytes were
retrieved from the group of six transgender men on tes-
tosterone, which did not exhibit a significant difference
from the group of transgender men without androgen
administration ( p>0.05).

Lastly, Adeleye et al.>® studied a cohort of 13 trans-
gender men, of which 7 reported testosterone cypio-
nate administration for an average of 46 months
before fertility preservation. After ovarian stimulation
and androgen therapy suspension for 6 months, an
average of 12 MII oocytes were retrieved from the
group of 7 transgender men on hormone therapy. The
analysis following the removal of outlier values showed
that the mean number of oocytes retrieved from the
group of transgender men on hormone therapy did
not differ significantly from the group of transgender
men without testosterone administration (p>0.05).

Discussion

The findings gathered in this review suggest preserva-
tion of fertility in transgender men on testosterone
treatment and allow one to approach the relationship
between masculinizing hormone therapy and repro-
ductive capacity. As such, we evidenced that obtaining
COCs from surgically removed ovarian tissue appears
to be viable after exogenous androgen exposure.'*>>>°
Moreover, recent studies suggest that ovarian stimula-
tion results in successful oocyte retrieval following
long-term hormone therapy (>12 months)*’>>"®
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or under continuous testosterone administration during
ovulation induction.”** Hence, fertility preservation in
transgender men does not appear to be impaired by
exogenous androgen administration despite prolonged
exposure. Likewise, the duration of hormone treatment
withdrawal does not seem to be correlated with the
number of oocytes retrieved; still, no certain conclusion
can be drawn given the high variance in testosterone
therapy regimen and ovarian reserve.

Masculinizing hormone therapy effect

on reproductive physiology

The morphophysiological adaptations that result from
testosterone administration prompt the development
of male secondary sexual characteristics, and while
hormone therapy achieves notorious virilization, the
effect of exogenous androgens on the female reproduc-
tive system has not yet been fully elucidated. When
compared with pre- and postmenopausal cisgender
women, transgender men on hormone treatment
exhibit a significant reduction of vaginal epithelium pro-
liferation, a decrease in intracellular glycogen deposits,
and a lower expression of « and  estrogen receptors
(ER-oe and ER-P).* Uterine findings are rather contra-
dictory as studies have revealed both an atrophic*® and
proliferative endometrium.*!

Likewise, conflicting results regarding testosterone’s
effect on ovarian tissue have been documented. Histo-
logical findings in transgender men’s ovaries reveal the
presence of multiple cysts that resemble the morphology
of polycystic ovaries,”” while transvaginal imaging re-
ports have revealed no polycystic morphology following
exogenous androgen exposure.”> Although histomor-
phological changes are still inconclusive, ovarian cortex
hyperplasia and stromal luteinization bear a resem-
blance to the findings in patients with polycystic ovarian
syndrome.** According to Moravek et al,,'* the effect of
androgen administration on the female reproductive or-
gans remains controversial, and the absence of a stan-
dard testosterone dosing regimen protocol makes it
difficult to extrapolate the findings reported thus far.

The studies compiled in the present review show that
following prolonged testosterone exposure, primordial
follicle viability is maintained, as well as the ovulatory
response after hormonal stimulation. As such, evidence
suggests that a deleterious effect of exogenous andro-
gens on both ovarian reserve and function could be
revisited as a rationale for gender-affirming hormone
treatment discontinuation when considering fertility
preservation therapies in transgender men.
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Furthermore, the assessment of the reproductive
capacity becomes challenging due to the physiological
changes that arise from masculinizing hormone ther-
apy. The use of hormonal fertility markers drawn
from cisgender women turns out to be conflicting
when interpreting these results in transgender men.*’
Anti-Miillerian hormone (AMH), for instance, is used
to evaluate the ovarian reserve®® in both cisgender
and transgender patients.*> Nonetheless, the variation
in serum AMH levels among transgender men on
gender-affirming hormone therapy has been under-
studied, and current reports show conflicting results.
Both a significant decrease®” and a minimum change*®
on serum AMH concentrations have been reported in
response to prolonged testosterone administration. In
the studies gathered in this review, serum AMH levels
measured while on testosterone therapy appeared to
be highly variable, yet they do not seem to exhibit a
direct relationship with the duration of androgen expo-
sure or hormone treatment discontinuation.

Recent evidence published by Greene et al.*> shows
that transgender men undergoing gender-affirming
hormone therapy exhibit slightly higher AMH concen-
trations when compared with cisgender women. Thus,
fertility evaluation in transgender men based on serum
AMH levels still requires more studies to determine a
reference range allowing a more accurate assessment
of the ovarian reserve in patients undergoing gender-
affirming hormone therapy.

Assisted reproduction in transgender men

on hormone treatment

Fertility preservation options in transgender men
depend on the moment during gender transitioning
in which the patient chooses to undergo assisted repro-
duction. Before surgical interventions that involve a
bilateral oophorectomy, ovarian stimulation induces
follicular development and prompts ovulation allowing
oocyte retrieval for further cryopreservation or IVF.*
As such, ovarian stimulation protocols comprise GnRH
analogs and gonadotropin administration that result
in an increase of estrogen production, which concom-
itantly to testosterone therapy cessation leads to a
regression of virilization that might trigger gender dys-
phoria. The results from the study conducted by
Gidoni et al.*’ disclose the feasibility of oocyte retri-
eval after ovarian stimulation following 168 months
of testosterone administration; however, the sus-
pension of androgen treatment and the consequent
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dysphoria exhibited by the patient point out the
considerable limitations associated with this therapy.

Although an elevation of serum estradiol levels fol-
lowing ovarian stimulation is imminent, Cho et al.’'
reported the use of letrozole while undergoing assisted
reproduction. Similarly, a case report of fertility preser-
vation with letrozole administration in an adolescent
transgender man, described by Martin et al.,>° reveals
an effective oocyte retrieval with minimal morpholog-
ical changes and minor elevation of serum estradiol
levels. Fertility preservation outcomes described by
these authors suggest that the use of aromatase inhib-
itors could reduce the masculinization regression
without significantly affecting the results of ovarian
stimulation. Further longitudinal studies are still requi-
red to ensure with a greater degree of certainty the
feasibility of this therapeutic approach in assisted
reproduction protocols.

In the last few years, two case reports of transgender
men on testosterone therapy while undergoing ovarian
stimulation have been published. Gale et al.>> and
Greenwald et al.>* disclose a successful oocyte retrie-
val following hormonal ovulation induction without
cessation of gender-affirming hormone therapy. Still,
at present, no studies different from case reports
have explored fertility preservation concomitantly to
exogenous androgen administration. Thus, the results
reported by these authors constitute a groundbreaking
approach in transgender medicine that raises questions
about the necessity and effectiveness of hormone treat-
ment suspension during assisted reproductive thera-
pies. Hence, although the studies are limited, these
findings call for a thorough assessment of the possibil-
ity of fertility preservation without testosterone ther-
apy suspension, which could convey a novel strategy
to minimize the distress associated with androgen with-
drawal in transgender men.

At last, when comparing ovarian stimulation out-
comes in transgender men on and off hormone ther-
apy, no significant difference in the number of
oocytes retrieved was observed based on the findings
of Amir et al.”’ (six transgender men on hormone ther-
apy vs. six transgender men off hormone therapy
[p=0.651]) and Adeleye et al.*® (seven transgender
men on hormone therapy vs. six transgender men off
hormone therapy [p=0.148]). In addition, the number
of oocytes obtained after ovarian stimulation does not
appear to vary significantly between transgender men
on hormone treatment and cisgender women
(p=0.716).”” These studies suggest minimal effects of

417

exogenous androgen exposure on the reproductive ca-
pacity of transgender men. Nonetheless, more studies
are required and additional investigations are encour-
aged to further explore the difference in oocyte retrieval
outcomes between transgender men on testosterone,
and both transgender men off testosterone and cis-
gender women.

Likewise, several variables relevant to fertility preser-
vation need further exploration and are still subject to
future research. For instance, reports of viability and
maturation rates of oocytes retrieved from transgender
men on hormone therapy are crucial but limited as
only two investigations have been documented, which
reveal no alteration in oocyte meiotic spindles'® but a
low in vitro developmental capacity.”®

Limitations

The scarcity of longitudinal studies addressing fertility
preservation in transgender men on hormone therapy
conveys one of the main limitations of this review. As
such, while the gathered evidence serves to explore the
relationship between prolonged exogenous androgen ex-
posure and oocyte retrieval outcomes, 7 out of 13 studies
included were case reports, hindering the extrapolation
of these findings to a wider population given the high
variance among each individual. Moreover, it is worth
mentioning the heterogeneity in the regimen of testos-
terone administration as well as in fertility parameters
such as the antral follicular count, serum AMH levels,
and ovaries’ morphological features that could diminish
ovarian reserve and thus oocyte retrieval.

Conclusions
Strategies to improve fertility preservation and assisted
reproduction in transgender men need to be sought.
The findings gathered in this review reveal a viable
oocyte retrieval following prolonged androgen expo-
sure and suggest the absence of a direct relationship
between the duration of testosterone suspension and
fertility preservation outcomes. While the evidence is
limited, continuous testosterone administration or the
use of aromatase inhibitors during ovarian stimulation
could represent novel approaches to lessen the distress-
ing effects associated with hormonal ovulation induc-
tion. Furthermore, additional studies are still required
to determine serum AMH reference values that could
allow the assessment of ovarian reserve in transgender
men undergoing hormone treatment.

At last, the present review sheds light on the neces-
sity of reappraising testosterone therapy’s effect on
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fertility preservation to ensure that interventions
aligned with both the reproductive desire and the
avoidance of gender dysphoria and virilization regres-
sion that follow hormone therapy suspension in trans-
gender men.
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