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Abstract

As the number of transgender and gender-diverse (TGD) people accessing gender-affirming care 

increases, the need for healthcare professionals (HCPs) providing gender-affirming hormonal 

therapy (GAHT) also increases. This chapter provides an overview of the HCPs interested in 

getting involved in providing GAHT.
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Introduction

The aim of gender-affirming care is to provide safe and effective ways for transgender and 

gender-diverse (TGD) people to feel comfortable living as their affirmed gender identity. 

Gender-affirming care goes beyond changing the physical characteristics of one’s body as 

it also aims to improve people’s overall health, including psychological well-being and 

self-fulfillment. In the World Professional Association for Transgender Health (WPATH) 

Standards of Care (SOC) edition 8, gender-affirming hormone therapy (GAHT) was 

described as medically necessary [1].

Although previous studies confirmed the safety of GAHT [2,3], medical supervision over 

time remains necessary as GAHT may be associated with potential long-term risks [2,3]. 

Therefore, the WPATH SOC 8 [1] recommends monitoring and screening for adverse effects 

by a healthcare professional (HCP) providing GAHT.
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Gender-affirming endocrine care can be provided by both endocrinologists and 

gynecologists depending on the customs of the center where the gender-affirming care is 

provided and the availability of HCPs involved in transgender care in a given area. In 

the absence of HCPs prescribing and monitoring GAHT (e.g., from a lack of knowledge 

or comfort), people may obtain hormones themselves and take them without medical 

supervision [4–7], which may lead to an increase in adverse health outcomes.

GAHT has been shown to reduce general psychopathology, depressive symptoms, and 

subjective gender dysphoria [8]. When questions arise, HCPs who prescribe GAHT can 

consult guidelines by WPATH (SOC 8) [1], the Endocrine Society [9], or the European 

Society for Sexual Medicine (ESSM) [10].

GAHT is generally aimed at inducing serum levels of estradiol and testosterone that fall 

within the reference (i.e., physiological) range for the individual’s gender identity. There is 

currently no TGD-specific reference range for the measurement of sex steroid levels [9]; 

hence, we do not suggest altering GAHT based solely on the serum levels of sex steroids. 

GAHT can be individualized to meet the specific needs of that person, although inducing 

supraphysiological levels is not recommended as it may result in adverse effects [1]. In 

contrast, subphysiological levels may adversely impact bone health [1].

In adolescents, gonadotropin-releasing hormone agonists (GnRHa) can be used to suppress 

pubertal development, starting from early puberty (Tanner stage G2/B2), and this is 

considered a medically necessary therapy. If gender dysphoria persists, GAHT can be added 

to the therapy.

In the absence of evidence stating otherwise, the current recommendation is to continue 

GAHT lifelong, although this differs from cisgender people who go through menopause or 

in whom testosterone levels decrease with age [11]. It is currently unknown whether doses 

of GAHT should be tapered in aging TGD people. However, the cessation of GAHT may 

result in bone loss, particularly after the removal of the gonads [12]. Studies prospectively 

comparing bone density in older TGD people after stopping GAHT with prospective 

changes in bone density in age-matched cisgender people are currently unavailable.

Feminizing endocrine care

Feminizing hormone care typically consists of estrogen therapy, combined with 

antiandrogens, as long as a gonadectomy has not been performed. Estrogens are used to 

induce secondary female characteristics (e.g., breast growth and female body composition), 

whereas anti-androgens are used to suppress secondary male characteristics (e.g., body 

hair and male pattern hair loss) [9]. Estrogens are preferably bioidentical estrogens. 

Examples include 17-beta estradiol, transdermal estrogel, or estrogen patches. The use of 

conjugated estrogens or ethinyl estradiol (EE) has mostly been abandoned because of a 

higher thromboembolic risk. In addition, in people on conjugated estrogens or synthetic 

estrogen, the serum level of estradiol does not reflect adequate GAHT as these estrogen 

formulations are difficult to accurately measure by the available assays.
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Estrogen therapy can consist of oral, transdermal, or parenteral estradiol. The availability 

and cost can differ among different regions. In TGD people aged 45 years and older or in 

TGD people with a history of venous thromboembolism (VTE), the use of oral estrogen 

therapy is not recommended because of the higher risk of developing VTE. Instead, the 

use of transdermal formulations (estrogel or estrogen patches) is advised [1]. Currently 

available research does not support routinely initiating progesterone therapy [13], and it may 

be associated with nearly threefold higher odds of thromboembolism [14,15] compared with 

not using it.

If desired, an anti-androgen agent can be initiated in addition to estrogen therapy. Anti-

androgen therapy reduces the testosterone levels to levels within the reference range of 

cisgender women and/or blocks the androgen receptor activity, but it may also result in 

a lower amount of estrogen needed to achieve the desired physical effects. Frequently 

prescribed options include cyproterone acetate (CPA), spironolactone, or GNRHas. Some 

anti-androgen dosages are aimed at lowering serum testosterone levels toward female 

reference ranges (CPA, GNRHas), although others (spironolactone) act primarily as a 

receptor blocker, resulting in a smaller decrease in serum testosterone levels [16].

An important point is that people may be taking nonprescribed hormones; this may include 

the use of preferred agents for GAHT as well as contraceptive pills obtained from others, 

which may contain EE. Previous reports stated that 4.7–24% of transgender women have 

obtained hormones from friends [4–6] and 2–70% have purchased them online [7]. The use 

of GAHT obtained from nonmedical sources varies among different groups. In a sample of 

transgender people referred to a gender clinic [7], 23% admitted to using nonprescribed 

hormones. In community-based samples, this is often higher (26.8–63%) [4–6]. It is 

important to be aware of this and ask about nonprescribed hormone use in a nonjudgmental 

way as the use of hormones such as EE or the use of higher doses than recommended may 

lead to an increased risk for adverse health events.

Physical effects of feminizing GAHT

GAHT with estrogens and anti-androgens will induce the secondary characteristics 

associated with female puberty. In one study, breast development and gynoid fat deposition 

have been identified as the most anticipated changes in transgender women [17]. Certain 

physical aspects are associated with psychological well-being in TGD people, such as hair 

distribution pattern, breast development, and testis volume [8].

Breast–chest difference will increase within 3 months of starting GAHT [18] and will 

continue to increase during the first two years of GAHT [8]. Most people will achieve breast 

development consistent with Tanner stage 3 [8]. Before starting GAHT, body composition 

already differs between transfeminine people and cisgender men, with transfeminine people 

having less lean mass and more fat mass than cisgender men [19]. Feminizing GAHT 

will result in an increase in fat mass and a loss of lean mass [19–21], which is often 

desired. The body fat distribution changes during the first year of GAHT, with a decrease 

in waist-to-hip ratio and a more pronounced increase in gynoid fat and leg fat, compared 

with a less pronounced increase in android fat [20]. This shift in body composition and 

fat distribution continues during the second year of GAHT [22]. The impact of different 
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anti-androgen agents on breast development and body composition has not been investigated 

in studies with a large sample size [23]. One study found no difference in body composition 

in people on different types of anti-androgen therapy [24]. In addition, higher serum 

estrone or estrone/estradiol ratio does not reflect reduced changes in body fat or breast 

growth compared with those with lower serum estrone levels or estrone/estradiol ratios [25]. 

Therefore, these measurements are not routinely recommended in GAHT management [25].

Compared with transmasculine persons, GAHT in transfeminine people is often less 

effective in obtaining the desired hair pattern [8], and hair removal is required (laser and 

electrolysis) in addition to GAHT.

GAHT will lead to a decrease in testis volume, with a 40% and 50% reduction after 1 and 2 

years, respectively [8].

Effects of feminizing GAHT on mental health

Because of all the physical changes, GAHT also results in lower scores for depression 

[8,26], lower subjective levels of gender dysphoria, and lower body uneasiness [8]. In the 

study by Fisher et al. [8], there was no statistically significant difference between depression 

scores in transfeminine people with versus without GAHT, although people with GAHT 

did observe lower levels of body uneasiness. Cross-sectional observations also revealed a 

higher score for gender dysphoria in transfeminine people with GAHT compared with those 

without [8]. Note that experiencing more gender dysphoria may also be the reason why 

some people initiate GAHT, whereas others with less gender dysphoria may not feel the 

need for GAHT.

Side effects of feminizing GAHT

Cardiovascular and metabolic health—Concern has been raised about a potentially 

increased cardiovascular risk in transfeminine people [27,28], with a higher number of 

cardiovascular deaths in TW than expected based on population prevalence [27,28] and 

an elevated standardized mortality rate for ischemic heart disease (1.64, (95% CI (1.43–

1.87)). The majority of cardiovascular deaths occurred in current/former smokers, and the 

use of EE was associated with cardiovascular mortality [27]. However, there are currently 

no long-term prospective follow-up studies available with a substantial cohort size in 

TGD people adhering to current treatment regimens that are adequately powered to assess 

mortality risk in TGD people. Regarding cardiovascular morbidity, available results were 

meta-analyzed by Maraka et al. [29]; the risk of myocardial infarction, stroke, or VTE 

was not increased compared with people without GAHT. Earlier reviews of the literature 

concluded that the level of evidence was too low to allow an interpretation of morbidity 

and mortality risk in TGD people [29–31]. Conflicting results among different papers 

may be due to the differences in the type of GAHT. To date, there are no randomized 

controlled clinical trials available reporting on cardiovascular mortality, morbidity, and/or 

risk among different GAHT formulations/doses. In addition, research on cardiovascular 

mortality, morbidity, and/or risk that takes into account possible confounding factors (e.g., 

age, lifestyle factors, minority stress, body composition, dietary information, physical 
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activity, biochemical markers, and geographical location) may improve our understanding 

of the impact of GAHT on cardiovascular risk.

Because the anti-androgen agents each have a different mechanism of action, their use may 

also be associated with certain side effects. Spironolactone, a potassium-sparing diuretic, 

is mainly used as an antihypertensive agent. Side effects may include low blood pressure, 

higher serum potassium levels, and, in the event of dehydration, impaired renal function [1].

After initiating CPA in transfeminine people, an increase in serum lipid levels has been 

observed, with decreased serum HDL levels [32,33].

The impact of feminizing GAHT on insulin resistance remains unclear, with some studies 

reporting increases in insulin resistance [34–39] and others reporting no changes [24].

Sexual function

GAHT affects sexual functioning in transgender people. After starting GAHT, erections 

(spontaneous, desired, and nocturnal) usually decrease or disappear completely [40]. This 

may be desired by some, although others may want to maintain the erectile function. 

However, erections arising as a result of sexual stimulation seem more persistent [41]. 

Sexual desire usually decreases within 3 months after starting GAHT [42]. Whether or not 

this is regarded as a negative side effect varies by individual. Wierckx. et al. [42] found 

that only one in three people considered this distressing. Sexual desire may even increase in 

transfeminine people over time, reaching levels that are higher than before starting GAHT 

[43]. The exact mechanism for these findings has not been identified, although reduced 

gender dysphoria may contribute to better sexual functioning.

Fertility

After the initiation of anti-androgen therapy, reduced levels of serum testosterone will result 

in erectile dysfunction and reduced testicular volume. Anti-androgen therapy may result in 

a decrease or even absence of spermatogenesis, depending on the type of anti-androgen 

agent. Even in transfeminine people who did not start GAHT yet, sperm quality is often 

lower compared with the World Health Organization (WHO) data for the general population 

[44], which could be attributed to wearing tight undergarments and a tucking (hiding the 

penis by pulling it back between the legs) frequency of more than eight times per month. 

Normal spermatogenesis has been reported in 0–48% of all orchiectomy specimens [45–

50]. For example, in people using GAHT with spironolactone, testosterone levels are not 

completely suppressed. One case report [51] described sperm cryopreservation two months 

after the cessation of spironolactone therapy and initiation of a regimen with follitropin alfa 

(a human FSH preparation) and clomiphene citrate. In papers where spermatogenesis has 

been reported, serum levels of testosterone were not suppressed or not reported [45–50].

It is likely that effectively suppressing serum testosterone levels by anti-androgen therapy 

may result in suppressed spermatogenesis in the majority of transfeminine people [52], 

although preliminary research by De Nie et al. [53] described restored spermatogenesis in 

nine transfeminine people after stopping GAHT (3–27 months after cessation).

Defreyne et al. Page 5

Best Pract Res Clin Obstet Gynaecol. Author manuscript; available in PMC 2024 June 25.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



Oncological risk

The incidence of certain types of cancers may differ in people on GAHT, particularly 

hormone-sensitive cancers. Although there have been cohort studies on the incidence of 

cancer in TGD people, large-scale epidemiological data are limited. Given the lack of 

specific research on TGD people, it is often advised to review the guidelines for both birth-

assigned sex and identified gender and screen according to the most cautious guidelines 

for which there are tissue- or organ-specific recommendations. Unfortunately, TGD cancer 

screening rates appear to be lower compared with cisgender people (e.g., cervical cancer at 

56% versus 72%, breast cancer at 33% versus 65%, and colorectal cancer at 55% versus 

70%, respectively) [54]. It was hypothesized by the authors that lower cancer screening rates 

in TGD people were due to both patients and HCPs being unaware of how to implement 

screening guidelines in TGD people [54].

Data from a large retrospective cohort in transfeminine adults with a median duration of 

13 years of GAHT [55] revealed lower incidence rates for breast cancer compared with 

cisgender women (incidence ratio 0.3), although the risk increased after starting GAHT. 

A retrospective study examining the available medical records on breast biopsies of 2616 

transfeminine people reported six lesions described as breast cancer. The benign/malignant 

biopsy ratio was 88/12, which is comparable to cisgender women (90/10). Therefore, for 

transfeminine adults, it may be more cautious to follow the screening guidelines for breast 

cancer in cisgender women.

De Nie et al. [56] investigated prostate cancer risk in transfeminine people and reported 

a lower incidence compared with cisgender men (standardized incidence ratio 0.2), with 

six diagnoses out of 2281 transfeminine people with a median follow-up duration of 14 

years. They started GAHT at a median age of 47 years, and four people had undergone 

orchiectomy at a median of 11 years prior to cancer diagnosis. The median age at the time 

of diagnosis was 64 years old. De Nie et al. [56] suggest a potentially preventative effect of 

androgen deprivation on the occurrence of prostate cancer.

In a Dutch cohort [57] of 3026 transfeminine people with a median follow-up time of 2.3 

years, three testicular cancer cases were identified. In the overall group, follow-up was short 

because of people undergoing orchiectomy. In the group with a follow-up time of >5 years 

(n = 523), no testicular cancer was observed. They concluded that testicular cancer risk in 

transfeminine people is similar to that in cisgender men and that GAHT does not increase 

the risk as no cases were observed in transfeminine people with a longer follow-up period.

Gender-affirming hormone therapy in transgender women has been associated with 

meningiomas as well as prolactinomas. Meningiomas occur twice as much in females 

and are considered hormonally sensitive [58,59]. Fourteen cases of meningiomas 

in transfeminine people have been described [60]. In the Amsterdam cohort, eight 

meningiomas and nine prolactinomas were reported in a large cohort of 2810 transfeminine 

people [61]. The standardized incidence ratios (SIR) were higher than expected compared 

with population-based incidence numbers (meningioma SIR 4.1 compared with females, 

SIR 11.9 compared with males, prolactinoma SIR 4.3 compared with females, and SIR 26.5 

compared with males) [61]. Meningiomas were predominantly diagnosed in transfeminine 

Defreyne et al. Page 6

Best Pract Res Clin Obstet Gynaecol. Author manuscript; available in PMC 2024 June 25.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



people aged 45 years and older and in those who were taking CPA doses of 50 mg or over 

for a longer duration (59–477 months). In some cases, people were still taking CPA despite 

a previous gonadectomy. The increased incidence of meningiomas may be explained by the 

high expression of progesterone receptors in human meningiomas [62]. This phenomenon 

has been evaluated in a large retrospective cohort of cisgender women (n = 253 777) and 

transfeminine people (n = 10 876) [63]. In cisgender women using a cumulative CPA dose 

of <3 g, the incidence was 0, whereas the risk was 20.7 per 100.000 person-years (PY) (n 

= 3) in the group with a cumulative dose of >3 g. However, the risk decreased after the 

discontinuation of treatment. The observed rise in serum prolactin levels after initiation of 

GAHT in transfeminine people could also be attributed to the use of CPA as multiple studies 

have shown a differential effect between people taking CPA versus people not taking CPA 

[24,64,65].

Bone health

Sex steroids affect periosteal and endocortical bone geometry. GAHT alters the hormonal 

exposure at the level of the bone and plays a key role in bone turnover as well as preserving 

bone mineral density (BMD) [66]. It is important to include estrogens in the GAHT 

regimens as the use of anti-androgen therapy alone (e.g., GnRH analog monotherapy) 

may result in osteoporosis if it is used for a long time without adequately dosed estrogen 

therapy [67]. In general, prospective cohort studies [19,68,69] have shown an increase in 

BMD at the total hip and femoral neck, radius, lumbar spine, and total body over the 

first one to three years of GAHT in transfeminine people. However, cross-sectional studies 

show lower Z-scores in transfeminine people compared with age-matched cisgender women 

[69], which may be due to the lower BMD for age in transfeminine people before starting 

GAHT [70,71], with a diagnosis of low bone mass (Z-score ≤2) in approximately 40% 

[72]. Factors precipitating low bone mass include having lower serum estradiol levels and 

low compliance to estrogen treatment [72]. During the first 10 years of GAHT, the Z-score 

at the lumbar spine increased by +0.34 in a large cohort of transfeminine people (n = 

543; median age = 25 years), although there was no change in lumbar spine BMD [71]. 

Compared to cisgender people, fracture risk is higher in older (>50 years old) transfeminine 

people, compared to age-matched reference cisgender men (odds ratio 1.9), but not women 

[73]. In younger transfeminine people, fracture risk is increased compared with age-matched 

reference cisgender women (odds ratio 1.49), but not men [73].

Masculinizing endocrine care

Masculinizing GAHT consists of testosterone, aimed at inducing virilization. Testosterone 

therapy causes the voice pitch to drop, the facial and body hair to appear in a male 

pattern, and the musculature to become bulkier and more pronounced [9]. Testosterone 

can be prescribed parenterally, trans-dermally, or orally. Parenteral formulations include 

testosterone esters (e.g., cypionate, enanthate) or undecanoate—subcutaneously (except for 

testosterone undecanoate) or intramuscularly. Transdermal formulations are testosterone gel 

or patches. Oral formulations include testosterone capsules [1]. Usually, starting testosterone 

treatment will result in the cessation of vaginal bleeding. A progestational agent or a 

GNRHa can be added to the treatment regimen if suppression of vaginal bleeding is desired 

or if vaginal bleeding does not cease [74].
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Physical effects of masculinizing therapy

In the study by Masumori et al. [17], the cessation of vaginal bleeding was the most 

anticipated change in transmasculine people. Depending on the type of testosterone therapy, 

amenorrhea can be expected within three to six months (testosterone esters) and three to 

nine months (testosterone gel or testosterone undecanoate) [74,75]. There was no significant 

difference in time to amenorrhea in the study by Pelusi et al. [75], although this may be due 

to the small sample size (n = 45). Defreyne et al. [74] described less severe vaginal bleeding 

and spotting in people on testosterone undecanoate and testosterone esters compared with 

those receiving testosterone gel. If vaginal bleeding persisted, starting progestogens at three 

months resulted in a decrease in the intensity of vaginal bleeding and spotting [74].

Increasing body mass index (BMI) is related to reduced body uneasiness in transmasculine 

people [8]. Body composition will change within three months of starting testosterone 

therapy [76], and lean mass will continue to increase as fat mass decreases over the next year 

[20,76,77]. However, although overall fat mass decreases, visceral fat mass increases [35,78] 

up to 47% of the relative amount of weight gain. Overall, waist-to-hip ratio (and android-

to-gynoid fat ratio) will increase [20]. After a mean duration of 10 years of testosterone 

therapy, lean mass remained higher in transmasculine people compared with age-matched 

cisgender female controls [79].

A male pattern of facial and body hair growth is associated with lower levels of subjective 

gender dysphoria in transmasculine people [8]. Hair growth can already increase during 

the first three months of testosterone therapy, and by 6 months, half of the transmasculine 

population in the paper by Wierckx et al. [80] had Ferriman–Gallwey (FG) scores of eight 

or more (a score corresponding with hirsutism in females). In the paper by Fisher et al. 

[8], more than 90% of the participants had an FG score of eight or over. This difference 

may be due to different patterns of hair growth and distribution in the Belgian versus Italian 

population. After 12 months, the majority of the Belgian population (80%) had scores above 

eight. However, they did notice a very wide inter-individual variability.

Clitoral growth is often reported, with an increase of 60% after only 3 months of 

testosterone therapy. The increase continues during the first two years [8].

Effects of masculinizing therapy on mental health

As in transfeminine people, GAHT in transmasculine people also results in lower scores 

for depression [8,26], lower subjective levels of gender dysphoria, and body uneasiness 

[8]. Cross-sectionally, people with GAHT versus those without GAHT had less depressive 

symptoms, lower levels of body uneasiness, and less gender dysphoria [8].

Side effects

Cardiovascular and metabolic health—The use of testosterone in TGD people has 

been linked to increased adverse cardiovascular risk and events (e.g., myocardial infarction, 

higher blood pressure, altered serum lipid levels, and weight gain) [81–83].
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An increase in serum hemoglobin and hematocrit levels has been observed in transmasculine 

people during the first year of GAHT, with the most pronounced increase during the first 

3 months [37,42,75,84–95]. Usually, hematocrit levels do not change after the first twelve 

months of GAHT [87,89–92]. Clinically significant erythrocytosis is rare [21,86,89–91], 

and the increase in hematocrit and hemoglobin level is generally toward cisgender male 

reference ranges [21,37,42,75,84–95].

Results on the impact of testosterone therapy on the development of insulin resistance 

are conflicting [24,34–39,75,96]. One could argue that an increase in fat mass may be 

responsible for changes in insulin resistance. However, a recent prospective cohort study 

showed no correlation between HOMA-IR and changes in visceral or total body fat mass 

[97].

Undesired physical effects

Testosterone therapy often leads to an increase in facial and back/chest acne [80], with up to 

88% of transmasculine people experiencing acne after 6 months of treatment. The majority 

only had mild or moderate acne lesions. The incidence of acne tends to decrease, with only 

63% experiencing mild lesions after 5 years of testosterone therapy in the study by Wierckx 

et al. [80]. There was no association between more severe acne and higher testosterone 

levels [80]. Younger people may experience more acne lesions [80]. If necessary, topical 

products (e.g., benzoyl peroxide gel, adapalene gel, or over-the-counter products) can be 

used. In more severe cases or if the acne causes distress, oral antibiotics or topical tretinoin 

can be prescribed. If necessary, people can be referred to a dermatologist for treatment.

Male pattern baldness may also occur in those susceptible to androgenic hair loss (1/3 

experienced mild alopecia, 1/3 moderate to severe alopecia, 1/3 experienced no alopecia), 

and it is more common with increasing age [80]. If desired, finasteride 1 mg orally daily 

can be added to the treatment regimen, resulting in an improvement of one grade on the 

Norwood-Hamilton scale after 5.5 months of treatment (range 4–6 months) [98].

Sexual function

Testosterone treatment usually results in increased sexual desire and, for some, improved 

sexual satisfaction [99]. In several studies, testosterone therapy in transmasculine people was 

associated with an increased sexual desire [42,43,87,100]. Sexual desire after starting GAHT 

is often described as more urgent, more frequent, and less controllable [87,100]. However, 

it is possible that sexual desire may return to levels comparable to before starting GAHT 

after at least three years of testosterone therapy [43]. No association has been reported 

between sexual desire and total or free testosterone levels [42,43]. Some people may fear 

hypersexuality because of testosterone therapy, although only 3.6% reported a level of 

increased sexual desire that caused personal or relational distress [42].

Fertility

The effect of testosterone therapy on fertility in transmasculine people has not been 

completely determined. Although testosterone therapy will usually lead to the cessation 

of vaginal bleeding over time [74], there have been cohorts of transgender people becoming 
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pregnant shortly after stopping testosterone therapy [101]. It has been hypothesized 

that testosterone therapy may lead to polycystic ovarian morphology, and therefore, 

transmasculine people should proceed with fertility preservation before initiating GAHT. 

Grynberg et al. [102] reported polycystic ovarian morphology with stromal hyperplasia, 

enlarged ovaries, and increased ovarian follicles in pathology specimens obtained from 

transmasculine people who underwent gonadectomy. In contrast, De Roo et al. [103] 

reported no change in the distribution or number of ovarian follicles after more than one 

year of testosterone therapy.

Transmasculine people who want to preserve gametes after starting testosterone treatment 

can be reassured. In the study by Leung et al. [104], after the cessation of testosterone 

therapy, the average time off testosterone treatment before the occurrence of a menstrual 

cycle was 4 months. Twenty-six people completed 29 cycles (mean 1.1 per person) [104], 

and a mean of 20 oocytes was retrieved per cycle. Several studies described a higher 

number of oocytes being retrieved in transmasculine people compared with cisgender people 

[104,105], although transmasculine people often require a higher dose of gonadotropins 

for cycle stimulation [104,105]. An important point is that the participants in the study by 

Leung et al. [104] were quite young (age range 14–39 years old).

There are currently no guidelines specifying the duration of interruption of GAHT before 

one can safely start ovarian stimulation, and, theoretically, there could be virilization of 

the female fetus in the case of pregnancy shortly after stimulation. However, stopping 

testosterone therapy for several months may also lead to physical changes such as fatigue, 

feminization of the voice, and menstrual bleeding, which may induce more gender dysphoria 

[106].

Oncological risk

Concerns have been raised in the past about the effects of prolonged testosterone use on 

the incidence of gynecological cancers in transmasculine people, and there is currently no 

consensus on how to screen transmasculine people for gynecological cancers. Concern has 

been raised that exogenous testosterone may lead to increased estradiol levels [107]. With 

the removal of the need for sterilization to change the legal gender marker in the legislation 

of several countries, more people are not proceeding with gonadectomy. In addition, a 

lack of insurance to cover the costs of gonadectomy and availability of affirming surgeons 

may also lead to people not proceeding with gonadectomy. In the 2015 U S. Transgender 

Survey [108], 14% of the transmasculine people underwent gonadectomy and 71% initiated 

testosterone therapy.

In a retrospective cohort study including 81 transmasculine persons (median age 31 years 

old) receiving testosterone therapy (median duration 4 years) who underwent hysterectomy, 

no cases of endometrial hyperplasia or malignancy were reported [109]. Only one case of 

endometrial cancer in a transgender man has been reported [110], while there are several 

cases of ovarian cancer [102,111,112] and breast cancer [113–126]. The HPV prevalence 

in self-collected vaginal swabs of transmasculine people (16%) also appears comparable 

to the prevalence in cisgender women [127]. The risk of cervical cancer may be higher in 

transmasculine people because of a lower number of people accessing screening programs 

Defreyne et al. Page 10

Best Pract Res Clin Obstet Gynaecol. Author manuscript; available in PMC 2024 June 25.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



[128]. In addition, testosterone therapy may lead to tissue epithelial atrophy and shrinkage in 

the genital tract, which may cause discomfort and pain upon speculum insertion and cervical 

screening [129]. If atrophy is present, Weyers et al. [129] suggest vaginal application of 

estriol or estradiol for 1–2 months before undergoing a PAP test. Studies on oncological 

risk in TGD people after the initiation of testosterone therapy remain inconclusive and 

lack power [27,28,118,121,124,130–132]. Therefore, it is advised to adhere to the screening 

protocols for the general population, depending on the tissues present [9]. In addition, not all 

TGD adults have the ability or need to receive routine medical care from a specialized TGD 

health clinic. All HCPs involved in primary care and gynecological and gender-affirming 

care should have some knowledge about the need for screening TGD people [133].

Bone health

Several prospective cohort studies [68,77] have reported an increase in BMD after initiating 

testosterone therapy, although one prospective study [134] reported no difference in BMD 

after one year of testosterone therapy. The increase was measured at the total hip, lumbar 

spine, and femoral neck during the first year [68]. In addition, Van Caenegem et al. [77] 

described a small increase in trabecular BMD at the distal radius over the first year of 

GAHT in a group of 23 transmasculine people. The increase in trabecular BMD may be 

caused by the aromatization of testosterone to estrogen as well as a testosterone-mediated 

increase in muscle mass, leading to higher bone remodeling due to strain on the bone. 

Note that Wiepjes et al. [68] described a larger increase in BMD at the lumbar spine in 

people aged >50 years compared with those aged <50 years old. Bone turnover markers 

(procollagen type I N-terminal propeptide (P1NP), alkaline phosphatase, and sclerostin) 

increased during the first year of GAHT but decreased in transmasculine people over 50 

years old. This could be explained by an estrogen-deficient state in older transmasculine 

people initiating GAHT, with a positive prospective effect of an increase in serum 

testosterone levels on the bone [135]. It is hypothesized that the aromatization of the 

testosterone therapy resulted in decreased bone resorption. However, during a ten-year 

follow-up period (n = 543; median age 25 years old) [71], no changes in lumbar spine BMD 

were noted, although the Z-score increased by +0.34. These findings were confirmed in 

another study by Wiepjes et al. [136], where the bone geometry did not change after 5, 15, 

or 25 years of GAHT. Whether changes in BMD result in hard endpoints (e.g., fracture risk) 

was assessed by Wiepjes et al. [73], who found no increase in fracture risk in transmasculine 

people in the Amsterdam cohort after a median duration of 9 years of GAHT.

Conclusion

The number of people coming out as TGD and seeking gender-affirming care has increased 

over the past few years [137]. This inevitably results in a higher need for HCPs familiar 

with transgender care. However, many physicians do not feel comfortable getting involved in 

transgender care out of fear of inducing adverse effects related to the gender-affirming care 

provided [138]. The currently available guidelines [1,9,10] can assist HCPs who want to get 

involved in the care of TGD people. In this population, providing gender-affirming care not 

only results in physical changes but also reduces co-occurring psychopathology [8,139,140]. 

As stated earlier, the use of gender-affirming hormones without HCP supervision can lead to 
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adverse events. Therefore, we aim to inform HCPs about the provision of safe, effective, and 

lifesaving gender-affirming endocrine care.
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Practice points

• Gender-affirming hormone therapy effectively reduces psychological distress 

in transgender people.

• Healthcare professionals willing to get involved in transgender care can 

consult the WPATH Standards of Care edition 8, the endocrine society 

guidelines “Endocrine treatment of gender-dysphoric/gender-incongruent 

persons: An Endocrine Society clinical practice guideline,” and the 

ESSM position statement “Assessment and Hormonal Management in 

Adolescent and Adult Trans People, With Attention for Sexual Function and 

Satisfaction.”

• In the absence of healthcare professionals prescribing gender-affirming 

hormonal therapy, people may resort to other ways of obtaining hormonal 

therapy, which can put them at risk of adverse health events.
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Research agenda

• Long-term large-scale prospective follow-up studies on people adhering to 

currently prescribed GAHT regimens are lacking.

• Cross-sectional prospective cohort studies comparing different treatment 

modalities would enhance our knowledge on the specific effects of each 

component of GAHT.

• It is important to include TGD people to determine research questions 

relevant to the TGD population.
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