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Gender-affirming care is associated with improved mental health
and quality of life for transgender people.1,2 Health disparities are
well documented in the gender-diverse population, many of which
are associated with societal discrimination and health care access.

In this article, we provide basic
tools and knowledge to facili-
tate the medical care of trans-
gender women or nonbinary

people who are receiving feminizing gender-affirming hormone
therapy (fGAHT) (Figure).

Diagnosis of Gender Incongruence
Gender develops with the sense of self and is deeply rooted in iden-
tity and belonging. Gender incongruence is a persistent desire to
change gender for more than 6 months.1 Gender dysphoria is the
extreme distress experienced by some transgender people due to
their gender incongruence and from interacting with a world that
identifies them as their sex assigned at birth. Affirming gender so-
cially and/or use of fGAHT can facilitate relief of gender incongru-
ence and dysphoria.

Pretreatment assessment for people requesting fGAHT should
occur in an environment that is safe to share experiences of gen-
der. Creating a respectful health care environment with the use of
correct names and pronouns is critical.3 Institutional use of sexual
orientation and gender identity fields in electronic health records
can improve general health care interactions for gender-diverse pa-
tients and alleviate ambiguity with sex-specific procedures for
clinicians.4

During the initial visits, areas of feminization that are most im-
portant to the individual should be emphasized; these baseline goals
are critical for monitoring therapy and include breast growth, skin
softening, erectile function, and subcutaneous fat redistribution.1

Institutions can develop templates to facilitate the collection of this
information or it can be included in clinical documentation. Univer-
sal tools to select or monitor fGAHT treatment goals are not cur-
rently available.

Treatment Selection
Standard of care for fGAHT includes estradiol, which can be admin-
istered orally, parenterally (intramuscular or subcutaneous), or
transdermally.1 Formulation is selected based on patient prefer-
ence, health insurance coverage or out-of-pocket costs, goals of femi-
nization, comfort with the administration route, and risk of ad-
verse effects. The estrogen used for fGAHT (17β-estradiol) is different
from that used in most combined hormonal contraception (ethinyl
estradiol); however, the risks of combined hormonal contracep-
tion use broadly apply to fGAHT, including a low absolute risk of
thromboembolism and mood changes attributable to hormone use.
Choosing an appropriate estradiol formulation can mitigate some of
these risks. For example, the risk of thromboembolism is lowest
with transdermal hormone regimens; therefore, such formulations

are preferred for individuals who smoke tobacco, are older than 45
years, and/or are at elevated risk for thromboembolism.5 Data on
parenteral estrogen are limited, but the risks are likely similar to oral
estrogen. Combined informed consent should guide treatment
selection.

Guidelines provide standard dosing for each preparation.1 Oral
estradiol is prescribed at 2 mg per day for the first 2 weeks before
increasing to 4 mg per day. Parenteral estradiol valerate is pre-
scribed at 10 mg per week. Transdermal estradiol is prescribed at 0.1
to 0.2 mg every 24 hours.

In addition to estrogen, adjunct antiandrogens are often copre-
scribed to enhance gonadal suppression and improve feminization.1

In the US, the primary antiandrogen is spironolactone (50-100 mg,
twice daily), but finasteride (1-5 mg/day) and leuprolide (most
commonly 11.25-22.5 mg/3 months) may also be used. Antiandro-
gens typically decrease erectile function, which may or may not be
desirable. Spironolactone may also affect mineralocorticoid path-
ways and electrolyte concentrations (most notably potassium), but
this is rarely a concern in healthy adults. Common surgical proce-
dures that reduce dysphoria for transgender women and nonbi-
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Figure. Recommended Continuum of Care for Gender-Affirming
Feminizing Hormone Therapy

Create an affirming clinical environment
• Normalize correct pronoun and name use
• Promote LGBTQAI+ inclusivity

Baseline clinic values

Identify gender incongruence/dysphoria
• Assess desire to change gender
• Evaluate distress
• Discuss gender journey

Diagnosis and initiating treatment

Monitor progress
• Evaluate feminization traits
• Hormone and electrolyte measurements
• Discuss surgery
• Track hemoglobin and eGFR

Monitor feminization

Set realistic treatment goals
• Discuss social implications
• Timeline of feminizing effects
• Key feminizing traits
• Social transition only as an option

Select pharmacotherapy
• Estradiol: oral, parenteral, transdermal
• Adverse effects and risks
• Cost and insurance

eGFR indicates estimated glomerular filtration rate; LGBTQAI+, lesbian, gay,
bisexual, transgender, queer/questioning, intersex, asexual, and more.
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nary people include facial feminization, orchiectomy, vaginoplasty,
and breast augmentation.1

Monitoring Feminization
Follow-up care for fGAHT should address the physiological changes
that accompany estrogen therapy.1 Monitoring and confirming the
feminization goals established at the baseline visit are integral be-
cause there are no metrics, scores, or standardized checklists to as-
sign as consistent with feminizing, and there will be variable goals
for and effects on feminization across individuals. Questions like,
“What have you noticed so far?”, “How do you feel about the changes
you are noticing?”or “What else would you like to see?” can guide
treatment and should be revisited on follow-up. Phenotypic changes
are visible within weeks of initiating therapy and plateau after ap-
proximately 2 years of hormone use. Fertility may diminish with use
of fGAHT, but likely returns with cessation.

Clinicians should recommend quarterly visits for the first year
and annually thereafter. For these visits, monitoring estradiol, total
testosterone, luteinizing hormone, complete blood cell counts, and
basic metabolic parameters is appropriate. Clinicians should also use
these visits to ensure that other preventive care services, such as
family planning, routine health maintenance, and sexually transmit-
ted infection screening, are performed. Laboratory tests associ-
ated with sex hormones have shown substantial shifts toward af-
firmed gender after 3 months of treatment with fGAHT.6 For patients
receiving existing therapy who are transferring care, these same labo-
ratory tests can be used to establish care and should be followed up
annually.

Expert guidelines currently propose 100 to 200 pg/mL (to con-
vert to pmol/L, multiply by 3.671) as an estradiol target range.1 How-
ever, there is limited published evidence supporting a range that nar-
row, with many publications showing a much wider range of estradiol
concentrations for those receiving fGAHT.7 Testosterone concen-
trations are recommended to be less than 50 ng/dL (to convert to

nmol/L, multiply by 0.0347), which is similar to cisgender women.
Higher testosterone concentrations for people using fGAHT may be
appropriate depending on the goals of therapy. Many factors are as-
sociated with serum estradiol and testosterone concentrations, in-
cluding fGAHT doses and formulation (including antiandrogen), the
timing of serum collection compared with the last dose, and phar-
macokinetics.

Most common laboratory tests are minimally or not affected by
fGAHT. Hemoglobin and hematocrit levels and red blood cell counts
typically decrease with estradiol therapy, an effect largely associ-
ated with a decreasing testosterone concentration.8 Cisgender fe-
male reference intervals for these complete blood cell count param-
eters can be used for those who receive stable fGAHT.

Calculating the estimated glomerular filtration rate (eGFR) for
the transgender population is complicated, given that the equa-
tions include sex as a variable.9 For the same creatinine concentra-
tion, use of the female variable is associated with an approximately
30% lower eGFR. Consider alternative laboratory parameters, such
as cystatin C, when the eGFR at the creatinine concentration is at a
clinical threshold.

Even following gender-affirming surgeries, transgender women
will retain their prostate, and general prostate cancer screening
recommendations should be followed, although a lower prostate-
specific antigen cutoff has been proposed.10 Breast development
following estrogen therapy warrants following breast cancer screen-
ing recommendations for cisgender women after 5 years of treat-
ment with fGAHT.

Summary
The evidence for providing fGAHT is robust and suggests that the
quality of life, including mental health, substantially improves.2 In-
stilling comfort and confidence in medical clinicians across the coun-
try is critical for maintaining the health of transgender and nonbi-
nary people.
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