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Medical conditions are not a contraindication to gender affirming 
hormone therapy, but should prompt referral to Endocrinology

Hembree WC, Kittens P, Delemarre-van de Waal HA, Gooren LJ, Meyer WJ 3rd, Spack NP, Tangpricha V, Montori VM. “Endocrine treatment of 
transsexual persons: an Endocrine Society clinical practice guideline.” J Clin Endocrinol Metabl. 2009.

steroids of the desired sex will initiate pubertal develop-
ment, which can be (partially) monitored using Tanner
stages. In addition, the sex steroids will affect growth and
bone development, as well as insulin sensitivity and lipid
metabolism, as in normal puberty (76, 77).

2.5–2.6 Recommendations
2.5 We recommend referring hormone-treated adoles-

cents for surgery when 1) the RLE has resulted in a satis-
factory social role change, 2) the individual is satisfied
about the hormonal effects, and 3) the individual desires
definitive surgical changes. (1 QEEE)

2.6 We suggest deferring for surgery until the individual
is at least 18 yr old. (2 QEEE)

2.5–2.6 Evidence
Surgery is an irreversible intervention. The WPATH

SOC (28) emphasizes that the “threshold of 18 should be
seen as an eligibility criterion and not an indication in itself
for active intervention.” If the RLE supported by sex hor-
mones of the desired sex has not resulted in a satisfactory
social role change, if the person is not satisfied with or is
ambivalent about the hormonal effects, or if the person is
ambivalent about surgery, then the applicant should not
be referred for surgery (78, 79).

3.0 Hormonal therapy for transsexual adults
The two major goals of hormonal therapy are: 1) to

reduce endogenous hormone levels and, thereby, the sec-
ondary sex characteristics of the individual’s biological
(genetic) sex and assigned gender; and 2) to replace en-
dogenous sex hormone levels with those of the reassigned
sex by using the principles of hormone replacement treat-
ment of hypogonadal patients. The timing of these two
goals and the age at which to begin treatment with cross-
sex hormones is codetermined in collaboration with both
the person pursuing sex change and the MHP who made
the diagnosis, performed psychological evaluation, and
recommended sex reassignment. The physical changes in-
duced by this sex hormone transition are usually accom-
panied by an improvement in mental well-being.

3.1–3.3 Recommendations
3.1 We recommend that treating endocrinologists con-

firm the diagnostic criteria of GID or transsexualism and
the eligibility and readiness criteria for the endocrine
phase of gender transition. (1 QQQE)

3.2 We recommend that medical conditions that can be
exacerbated by hormone depletion and cross-sex hor-
mone treatment be evaluated and addressed before initi-
ation of treatment (Table 11). (1 QQQE)

3.3 We suggest that cross-sex hormone levels be main-
tained in the normal physiological range for the desired
gender. (2 QQEE)

3.1–3.3 Evidence
Although the diagnosis of GID or transsexualism is

made by an MHP, the referral for endocrine treatment
implies fulfillment of the eligibility and readiness criteria
(see Section 1) (28). It is the responsibility of the physician
to whom the transsexual person has been referred to con-
firm that the person fulfills these criteria for treatment.
This task can be accomplished by the physician’s becom-
ing familiar with the terms and criteria presented in Tables
1–5, taking a thorough history from the person recom-
mended for treatment, and discussing these criteria with
the MHP. Continued evaluation of the transsexual person
by the MHP, in collaboration with the treating endocri-
nologist, will ensure that the desire for sex change is ap-
propriate, that the consequences, risks, and benefits of
treatment are well understood, and that the desire for sex
change persists.

FTM transsexual persons
Clinical studies have demonstrated the efficacy of sev-

eral different androgen preparations to induce masculin-
ization in FTM transsexual persons (80–84). Regimens to
change secondary sex characteristics follow the general
principle of hormone replacement treatment of male hy-
pogonadism (85). Either parenteral or transdermal prep-
arations can be used to achieve testosterone values in the
normal male range (320–1000 ng/dl) (Table 12). Sus-
tained supraphysiological levels of testosterone increase
the risk of adverse reactions (see Section 4.0).

Similar to androgen therapy in hypogonadal men, testos-
terone treatment in the FTM individual results in increased

TABLE 11. Medical conditions that can be exacerbated
by cross-sex hormone therapy

Transsexual female (MTF): estrogen
Very high risk of serious adverse outcomes

Thromboembolic disease
Moderate to high risk of adverse outcomes

Macroprolactinoma
Severe liver dysfunction (transaminases !3 " upper limit

of normal)
Breast cancer
Coronary artery disease
Cerebrovascular disease
Severe migraine headaches

Transsexual male (FTM): testosterone
Very high risk of serious adverse outcomes

Breast or uterine cancer
Erythrocytosis (hematocrit !50%)

Moderate to high risk of adverse outcomes
Severe liver dysfunction (transaminases !3 " upper limit

of normal)

J Clin Endocrinol Metab, September 2009, 94(9):3132–3154 jcem.endojournals.org 3143
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A combination of estrogen and anti-androgens is the most commonly 
used regimen for feminization in transgender women

Wesp LM, Deutsch MB. “Hormonal and Surgical Treatment Options for Transgender Women and 
Transfeminine Spectrum Persons.” Psychiatr Clin North Am. 2017.

of feminizing regimens.15Owing to its diuretic effect, patientsmayexperience increased
frequency of urination or orthostatic symptoms. Patients taking spironolactone should
undergo periodic monitoring of renal function and potassium, although anecdotally
renal complications are rare. Another choice for antiandrogens are oral 5-alpha reduc-
tase inhibitors finasteride anddutasteride,whichblock conversion of testosterone to the
potent androgen dihydrotestosterone16 andmay be a good choice for patients who are
unable to take spironolactone owing to contraindications or drug–drug interactions.
Some clinicians use a low dose of finasteride in addition to spironolactone to treat
male pattern baldness. Table 3 summarizes antiandrogen medication dosing.
Spironolactone or 5-alpha reductase inhibitors may also be used in lower doses

alone (ie, without estrogen) for individuals who desire minimal or slower transition.
In the absence of estrogen replacement, androgen blockade may lead to unpleasant
symptoms of hot flashes and low mood or energy.4 Additionally, long-term suppres-
sion of androgens without any hormone replacement raises concern for osteopenia;
full androgen blockade without hormone replacement in men who have undergone
treatment for prostate cancer has been related to bone loss.17 Therefore, although
short-term androgen suppression is a temporary option for individuals who desire a
slower transition, long-term and complete androgen suppression without estrogen
supplementation is not recommended, owing to the potential risk for bone loss.4

Progestagens

The role of progestagens in feminizing hormone therapy is unclear. Some providers
and patients believe progestagens may enhance breast development, mood, or libido;
however, evidence is lacking and some may experience negative mood effects.18 The
primary concern with the combined use of progestagens and estrogens is an
increased risk of cardiovascular events and breast cancer reported in studies of post-
menopausal women; however, no studies have been conducted in transgender
women. Common preparations for feminizing regimens include micronized progester-
one 100 to 200 mg/d or medroxyprogesterone 5 to 10 mg/d. Cyproterone acetate (not
available in the United States) is a progestational compound widely used as an
androgen blocker in Europe.19

Hormone Management and Monitoring

The initial medication and dose should be based on patient goals, with consideration
given to coexisting health conditions and risk factors. Weak evidence suggests that
initiating estradiol at lower doses, with upward titration over time and delayed initiation
of antiandrogens, may result in enhanced breast development,20 an approach that is

Table 3
Recommended antiandrogen dose

Drug
Initial Dose
(mg/d)

Maximum
Dose (mg/d) Comments

Spironolactone 100 400 Usually divided into twice daily
dosing. Pills come in 25, 50, or
100 mg doses and can be
titrated up as tolerated. Taking
earlier in day may prevent
urinary frequency during night.

Finasteride 1 5 Pills come in 1 or 5 mg.

Dutasteride 0.5 0.5 —

Wesp & Deutsch104

Downloaded for Anonymous User (n/a) at Massachusetts General Hospital from ClinicalKey.com by Elsevier on August 31, 2017.
For personal use only. No other uses without permission. Copyright ©2017. Elsevier Inc. All rights reserved.
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A combination of estrogen and anti-androgens is the most commonly 
used regimen for feminization in transgender women

transdermal patch, or by injection. Ethinyl estradiol (found in combined oral contra-
ceptives) is not used, and conjugated equine estrogens are not recommended owing
to concerns about increased thrombogenicity and cardiovascular risk.10–12 Table 2
provides an overview of recommended 17-beta estradiol formulations.
Owing to the significant thrombogenic risk of estrogens in the setting of tobacco

use, tobacco cessation counseling is offered regularly for those beginning estrogen
therapy. Data from studies in postmenopausal cisgender women suggest that oral es-
trogen therapy may be associated with increased risk for thrombosis compared with a
transdermal route, although the absolute difference in risk is likely small.13 Trans-
dermal estradiol and possibly sublingual administration of micronized oral estradiol
tablets may mitigate thromboembolic risk in patients at higher risk via avoidance of
first-pass hepatic metabolism.14

Antiandrogens

The current approach to feminization therapy involves medications that block andro-
gens along with estrogen therapy at physiologic doses. Clinicians no longer use
excessive estrogen, which, before the use of antiandrogens, was administered to
inhibit endogenous testosterone production via suppression of gonadotropins and
to induce feminizing secondary sex characteristics. Excessive estrogen doses are
avoided to minimize cardiovascular and thromboembolism risks as well as estrogenic
side effects such as migraines.
Spironolactone, an orally administered, potassium-sparing diuretic is the most

commonly used androgen blocker in the United States, and is an effective component

Table 2
Options for 17-beta estradiol

Formulation Initial Dose Maximum Dose Comments

Transdermal 100 mg 400 mg Patches only come as
100 mg, so if maximum
dose is required, more
than 1 patch must be
worn. Frequency of
patch change is
brand/product
dependent, but
usually once per
week.

Oral/sublingual 2–4 mg/d 8 mg/d May be divided into
twice daily dosing.
Sublingual
absorption usually
takes 10–15 min.

Estradiol
valerate IM

20 mg
intramuscularly
every 2 wk

40 mg
intramuscularly
every 2 wk

Concentration may be
20 mg/mL or
40 mg/mL. Vial sizes
vary. May divide dose
into weekly injections
to avoid cyclical
symptoms.

Estradiol
cypionate IM

2.5 mg
intramuscularly
every 2 wk

5 mg IM
every 2 wk

Concentration usually
5 mg/mL.

Hormonal and Surgical Treatment 103
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Administration of testosterone alone is enough to suppress estrogen 
levels and cause masculinization
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Gender affirming hormone therapy is generally considered safe, 
although providers should be aware of specific associated risks
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TABLE 2:  RISKS ASSOCIATED WITH HORMONE THERAPY. BOLDED ITEMS ARE CLINICALLY SIGNIFICANT

Risk Level Feminizing hormones Masculinizing hormones

Likely increased risk

Venous 
thromboembolic 
diseaseA

Gallstones

Elevated liver enzymes

Weight gain

Hypertriglyceridemia

Polycythemia

Weight gain

Acne

Androgenic alopecia (balding)

Sleep apnea

Likely increased risk with  
presence of additional risk 
factorsB

Cardiovascular disease

Possible increased risk 
Hypertension

Hyperprolactinemia or 
prolactinomA

Elevated liver enzymes

Hyperlipidemia

Possible increased risk  with 
presence of additional risk 
factorsB

Type 2 diabetesA

Destabilization of certain 
psychiatric disordersC

Cardiovascular disease 

Hypertension

Type 2 diabetes

No increased risk or 
inconclusive Breast cancer

Loss of bone density

Breast cancer

Cervical cancer

Ovarian cancer

Uterine cancer

 A Risk is greater with oral estrogen administration than with transdermal estrogen administration.
 B Additional risk factors include age.
 C Includes bipolar, schizoaffective, and other disorders that may include manic or psychotic symptoms. This adverse event 

appears to be associated with higher doses or supraphysiologic blood levels of testosterone.

Standards of Care_1c.indd   40 9/20/11   9:43 PM
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VTE history (personal or family) should prompt further evaluation prior 
to initiation of estradiol treatment
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While more trans individuals seek gender affirming surgical care, rates are 
limited by access to qualified providers and insurance barriers
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professionals and patients had important roles in the development of
thefieldofhealthcarefortransgenderindividuals.HarryBenjamin,MD,
was a German endocrinologist who immigrated to the United States
during World War I. When Benjamin was practicing in San Francisco,
California, in 1941, an adolescent patient with the then-unknown con-
dition of GD was referred to him. Hormonal treatment was initiated,
withresultsdescribedasgoodsuccess.6,7 Thepatientwassubsequently
referred to surgeons in Germany, as there were no surgeons perform-
ing GCS procedures in the United States. Benjamin’s most famous pa-
tient,ChristineJorgenson,underwentGCSinDenmark.Jorgensonwas
the first individual to gain notoriety in the American media for having
undergone a “sex change,” and, as a result, raised public awareness
about GD and the need for medical care for transgender and gender-
nonconforming individuals.

Meanwhile, at the Johns Hopkins Hospital, Milton Edgerton, MD,
was seeing patients with complications from GCS performed abroad.
Together with medical psychologist John Money, PhD, psychiatrist
Norman Knorr, MD, and other colleagues, Edgerton founded the first
academicgenderidentityclinic inthe1960s.8 The gender identity clinic
developed rigorous screening criteria to identify patients for surgical
therapy. Initially, patients were not required to have lived in cross-sex
roles prior to surgery; however, this condition later became a prereq-
uisite for GCS. In its decade-long existence, only 32 patients underwent
surgical therapy at the gender identity clinic. However, it became a
model for other institutions across the country.

Initial outcome studies from patients treated at the gender iden-
tity clinic were overwhelmingly positive and reported improvement
in subjective well-being.8,9 However, a long-term follow-up study of
the Johns Hopkins Hospital cohort included 15 patients who were com-
pared with a control group of 35 transgender individuals who were
not deemed to be candidates for GCS.10 The study concluded that,
“Sex reassignment surgery confers no objective advantage in terms
of social rehabilitation, although it remains subjectively satisfying to
those who have rigorously pursued a trial period and who have un-
dergone it.”10(p1015) This finding laid the groundwork for the 1981 Medi-
care ban, and the ensuing cessation of GCS programs nationwide.11

However, critics of the study, including Edgerton, noted that the study
omits important outcomes such as improvement of subjective well-
being and psychiatric comorbidities.8,12 Although surgical care and re-
search waned in the United States, other countries, notably Bel-
gium, the Netherlands, and Thailand, continued to advance the field.
Subsequently, many transgender individuals from the United States
went abroad to seek surgical therapy.

In 1969, one of Benjamin’s patients, philanthropist Reed
Erickson, funded the first international symposium on gender iden-
tity, out of which the Harry Benjamin International Gender Dyspho-
ria Association was created in 1979.13 In 2007, the organization

underwent a name change and is now known as the World Profes-
sional Association for Transgender Health.

The World Professional Association for Transgender Health has
been instrumental in developing a framework for the appropriate
evaluation and care of transgender individuals. The World Profes-
sional Association for Transgender Health’s Standards of Care (SOC)
are perhaps the most cited and recognized guidelines for the man-
agement of transgender individuals. Since the first guidelines were
published in 1979, seven editions have been printed,13 illustrating
the evolving field of health care for transgender individuals. The SOC
are designed to provide flexible guidelines for surgical manage-
ment; when care is consistent with the SOC, outcomes are found to
be reliably good (Table 1).5,16-18

Definitions of Terms Related to Transgender
and Gender-Nonconforming Individuals
Table 2 provides an overview of definitions of terms related to trans-
gender individuals. Gender dysphoria is defined as distress caused
by a discrepancy between a person’s gender identity and that per-
son’s external sexual characteristics at birth (sex).19,20 Gender non-
conforming refers to a person’s gender identity, role, or expression
that differs from cultural norms. Transgender describes a diverse
group of individuals whose cross-culturally defined gender iden-
tity differs from the sex they were assigned at birth.14 Although there
is overlap between groups, individuals who identify as gender non-
conforming may feel comfortable within their biological sex with-
out conforming to perceived societal roles.21 More important, GD
is not a pathological state, but instead is a condition of distress.14,22,23

Furthermore, individuals who identify as gender nonconforming,
transgender, or transsexual do not necessarily have GD. Trans man
refers to a transgender individual who was assigned female sex at
birth, while trans woman refers to a transgender individual who was
assigned male sex at birth.

Understanding these concepts aids with providing an individu-
alized, multidisciplinary treatment plan involving 3 treatment mo-
dalities: psychotherapy or counseling, hormonal treatment, and sur-
gery. Ancillary treatment modalities may include speech therapy,
electrolysis or laser hair removal, and assistance with legal, social,
and reproductive issues.

Mental Health
The mental health professional has a pivotal role in the evaluation
of individuals with GD. The mental health professional must also

Table 1. Standards of Care, Seventh Editiona

Type of Surgery Referral Letter Social Transition Hormonal Treatment
Mastectomy 1 No No

Breast augmentation 1 No 1 y

Hysterectomy and oophorectomy
or orchiectomy

2 No 1 y

Metoidioplasty 2 1 y 1 y

Phalloplasty or vaginoplasty 2 1 y 1 yb

Other surgical procedures No No No

a Adapted from the World
Professional Association for
Transgender Health14 and
Ettner et al.15

b Recommended if no other condition
precludes hormonal treatment.
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