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An introduction to
gender-affirming
hormone therapy for
transgender and gender-
nonbinary patients

Abstract: Transgender and gender-nonbinary patients may present to
primary care providers seeking gender-affirming hormone therapy.
Patients who meet criteria for diagnosis of gender incongruence may
start or continue hormone therapy after providing informed consent.
Prescribing and monitoring of masculinizing and feminizing hormone

therapy can be managed in primary care settings.
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An introduction to gender-affirming hormone therapy for transgender and gender-nonbinary patients

should invite interprofessional collaboration with be-
havioral health, social work, case management, gender-
affirming surgery care teams, insurance navigators,
and legal partners as needed to provide holistic care
for TGNB patients.' Collaboration with an endocri-
nologist experienced in caring for patients who are
TGNB, if available, may be appropriate in medically
complex cases.

Ensuring that culturally competent GAHT is avail-
able in primary care settings is an essential part of
addressing the systemic health disparities affecting
TGNB communities.” TGNB people are three times
more likely to be unemployed than cisgender (non-
transgender) people, and over two times more likely
to be living in poverty. These disparities are further
compounded for TGNB people with multiple margin-
alized identities; TGNB people of color experience
even higher rates of unemployment and poverty.* Ac-
cording to the 2015 US Transgender Survey, 33% of
TGNB respondents had not sought healthcare in the
past year because of cost. When people who are TGNB
do seek healthcare, they are often met with a lack of
cultural competence by providers, as well as discrimi-
nation, harassment, and abuse. A third of respondents
who had seen a healthcare provider in the past year
reported having at least one negative experience related
to their gender identity within a healthcare setting.
These negative experiences included: having to teach
the provider about TGNB care, being refused treat-
ment, being verbally harassed, or being physically or
sexually assaulted.* PCPs prepared to provide gender-
affirming care can help repair trust between TGNB
patients and healthcare systems. In addition, PCPs
should facilitate reporting of complaints for patients
who encounter mistreatment.

Straightforward interventions in the clinic environ-
ment make primary care settings more welcoming for
TGNB patients. Providers and staff should include their
pronouns on their badges and when introducing them-
selves. All patients, not just those perceived to be TGNB,
should be asked for their chosen name, pronouns, sexual
orientation, gender identity, and sex assigned at birth;
this information should be documented in the electronic
health record.” Providers and staft should receive ongoing
education regarding gender identity and TGNB health.?
Unnecessarily gendered language should be avoided
whenever possible (for example, “pregnant people,” not
“pregnant women”).® All-gender bathrooms should be
offered, especially for single-occupancy restrooms. The
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diversity of gender identities and expressions represented
in clinic’s posters, brochures, and other marketing ma-
terials should be considered.?

Understanding the differences between gender
identity, sex assigned at birth, and sexual orientation
is essential to providing care to TGNB patients (see
Glossary of terms relevant to transgender and gender
nonbinary identities).” Language about identities is
constantly evolving. Ask patients which terms they use
to describe themselves and research unfamiliar
vocabulary.

B Gender incongruence

Diagnostic criteria for “Gender Incongruence of Ado-
lescence and Adulthood” from the World Health Or-
ganization’s International Classification of Diseases,
version 11 (ICD-11)—not yet in use in the US—are
used to assess adult patients seeking to initiate GAHT.*’
ICD-11 is the first revision of the ICD to include the
diagnosis gender incongruence. Previously, the Diag-
nostic and Statistical Manual of Mental Disorders, Fifth
Edition diagnostic criteria for gender dysphoria (or
gender identity disorder, as it appears in ICD-10) were
used to assess patients seeking GAHT.'*!! The concept
of gender dysphoria describes the distress that may arise
from the incongruence between a person’s gender iden-
tity and their sex assigned at birth."” As not all TGNB
people seeking GAHT will experience gender dyspho-
ria, the new diagnostic criteria for gender incongruence
are more inclusive of a wider range of TGNB experi-
ences. Notably, ICD-11 locates the diagnosis of gender
incongruence within “Conditions related to sexual
health,” while gender identity disorder is located within
“Mental and behavioral disorders” in ICD-10.>"" The
inclusion of gender dysphoria and gender identity
disorder as psychiatric diagnoses is controversial, as
many TGNB people feel that it pathologizes their
experiences.'

Prior to initiation of GAHT, the provider will evalu-
ate if the patient meets the diagnostic criteria for gender
incongruence: “a marked and persistent incongruence”
between the patient’s gender identity and sex assigned at
birth, which may lead the patient to seek medical and/
or surgical interventions to better align their body with
their gender identity.” Unlike the gender dysphoria di-
agnosis, gender incongruence does not have a criterion
for “clinically significant distress or impairment” in the
patient’s ability to function at work, school, or other
area.”! ICD-11 does not require a specific minimum
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Glossary of terms relevant to transgender and gender nonbinary identities*

Cisgender

(adjective) A person whose gender identity is consistent in a traditional sense with
their sex assigned at birth; for example, a person assigned female sex at birth whose
gender identity is woman/female.

Gender affirmation

(noun)The process of making social, legal, and/or medical changes to recognize,
accept, and express one’s gender identity. Although this process is sometimes
referred to as transition, the term gender affirmation is recommended.

Gender dysphoria

(noun) Distress experienced by some people whose gender identity does not
correspond with their sex assigned at birth.

Gender expression

(noun)The way a person communicates their gender to the world through mannerisms,
clothing, speech, behavior, etc. Gender expression varies depending on culture,
context, and historical period.

Gender identity

(noun) A person’s inner sense of being a girl/woman/female, boy/man/male,
something else, or having no gender.

Gender-Nonbinary

(adjective) Describes a person whose gender identity falls outside of the traditional
gender binary structure of girl/’woman and boy/man.

Intersex

(adjective) Describes a group of congenital conditions in which the reproductive
organs, genitals, and/or other sexual anatomy do not develop according to traditional
expectations for females or males. The medical community sometimes uses the term
“differences (or disorders) of sex development” to describe intersex conditions.

Sex assigned at birth

(noun)The sex (male or female) assigned to an infant, most often based on the
infant’'s anatomical and other biological characteristics.

Sexual orientation

(noun) How a person characterizes their emotional and sexual attraction to others.

transgender man

Transgender (adjective) Describes a person whose gender identity and sex assigned at birth do not
correspond based on traditional expectations.
Trans man/ (noun) A transgender person whose gender identity is boy/man/male may use these

terms to describe themselves. Some will use the term man.

Trans woman/

(noun) A transgender person whose gender identity is girl/woman/female may use

transgender woman

these terms to describe themselves. Some will use the term woman.

*Adapted with permission from LGBTQIA+ Glossary of Terms for Health Care Teams.”

time frame in regards to “persistent incongruence” for
diagnosis of gender incongruence; the authors encour-
age providers to trust in patients’ lived experiences when
assessing for adequate persistence of their experienced
gender incongruence. The patient does not need to have
disclosed their TGNB identity to others to establish the
presence of their gender incongruence."” No length of
time in psychotherapy is required prior to a gender
incongruence diagnosis.®

Open-ended questions typically elicit sufficient
information to make a gender incongruence diagnosis
for a patient seeking to initiate GAHT. Possible ques-
tions include:

“How do you describe your gender identity?”

“How long have you identified this way?” and

“What changes from hormones do you hope for?”
See the World Professional Association for Transgender
Health Standards of Care (WPATH SOC) Version 8 for
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more details on establishing the gender incongruence
diagnosis. Please note that the WPATH SOC version
8 was available only in draft form at the time this article
went to press.?

While ICD-11 came into effect for World Health
Organization member states on January 1, 2022, the
timeline for its implementation in the US and within
individual institutions’ electronic health records
(EHR) is unclear.” Limited guidance is available
regarding EHR coding when diagnosing gender in-
congruence in this interim period. Some providers
may continue to use the diagnosis of “gender dys-
phoria,” while others may use “endocrine disorder,
unspecified.” Coding choices may affect insurance
coverage in some circumstances. The authors en-
courage providers to use the more inclusive gen-
der incongruence diagnostic criteria despite these
logistical challenges.
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B Models of care for GAHT initiation

Two models of care exist for initiation of GAHT for
adult TGNB patients: the “informed consent model”
(ICM) and the “standard model” (SM)."® Counterin-
tuitively, the ICM is the standard of care for initiating
GAHT in the US; many nationally recognized trans-
gender health programs in the US use informed
consent-based protocols.>'®!” The ICM affirms that
TGNB patients have the autonomy to assess the risks
and benefits of GAHT and make a decision based on
this information. According to the ICM, seeking
GAHT or having a TGNB identity in and of itself does

health needs.? Providers should discuss risks and ben-
efits related to possible interactions between GAHT
and coexisting health conditions as a part of the in-
formed consent conversation and exercise shared de-
cision-making. GAHT should not be withheld due to
a coexisting medical or psychiatric condition, provided
that other diagnostic criteria are met and in the ab-
sence of an absolute medical contraindication.®
Obtaining informed consent should include com-
prehensive counseling regarding GAHT. Use of written
patient education materials ensures that patients re-
ceive detailed and consistent information. At mini-
mum, the informed consent discus-

TGNB patients who experience relief of gender
dysphoria symptoms on GAHT are often better
able to address their other health needs.

sion should include explanation of
medical options, expected reversible
and permanent changes, short- and
long-term risks, implications for fer-
tility and contraception, safe medi-

not necessitate a referral to behavioral health or psy-
chiatry."” However, a person seeking GAHT may also
present with other signs or symptoms, such as anxiety
or depression, which could warrant such a referral.

The SM is no longer recommended in the WPATH
SOC Version 8.° The SM strongly recommended that
all TGNB patients be evaluated by a “qualified mental
health professional” prior to initiation of GAHT.'®
Mental health requirements for GAHT disrupt a po-
tentially therapeutic relationship by placing the mental
health provider in a “gatekeeper” role."®

The ICM generally necessitates that a patient has
capacity to consent for their treatment. In the ICM, a
patient who has the capacity to consent for their other
medical care also has the capacity to consent for GAHT.
Inability to provide informed consent, however, is not
an absolute contraindication to provision of GAHT.
In circumstances in which a patient is unable to pro-
vide informed consent, it may be appropriate for the
patient to offer assent while their guardian or other
healthcare proxy provides informed consent on their
behalf.? Resources regarding gender-affirming care for
people with serious mental illness are available."

TGNB people may present with coexisting medical
and psychiatric concerns. Distress related to lack of
access to GAHT may prevent TGNB people from being
able to engage in their own medical or mental health
care for these other conditions. TGNB patients who
experience relief of gender dysphoria symptoms on
GAHT are often better able to address their other

22 The Nurse Practitioner « Vol. 47, No. 3

cation administration, relevant gaps
in clinical knowledge, and expectations regarding
follow-up and lab monitoring. This information must
be provided in a manner attentive to the patient’s
health literacy and comprehension abilities. Examples
of GAHT patient education materials are available for
further guidance.'®"”

M General principles of GAHT initiation and
management

There is no “best” regimen or pathway for gender-af-
firming medical and surgical interventions. Hormone
regimens should be tailored to each patient’s goals,
including desired changes in physical presentation
and/or internal sense of embodiment. Some TGNB
people may seek to masculinize or feminize to the
fullest extent possible, while others may desire to
achieve a mixture of masculine and feminine charac-
teristics. Furthermore, patients’ gender-related goals
may change throughout their lives. Patients may
choose to increase, decrease, stop, and/or restart GAHT
for a wide variety of factors; those who stop GAHT
rarely report doubt regarding their gender identity as
a contributing factor.

Specific changes caused by GAHT, as well as their
reversibility, are detailed below. Some effects may be
noticeable within the first months, while others may
take years for maximum expression. Rate of change is
also dependent on individual characteristics, such as
age and genetic predisposition. Patients should be
counseled that it is impossible to predict how fast or
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slow changes will occur for them.'® It is essential that
patients understand the limitations of GAHT and that
some characteristics cannot be altered by GAHT, such
as height and bone structure.

GAHT may impact fertility. Patients who desire to
use their gametes for future family building should be
offered sperm or oocyte cryopreservation. Lack of
insurance coverage limits the financial feasibility of
these procedures for many patients.”! However, GAHT
does not guarantee sterility. Patients at risk for preg-
nancy, based on current anatomy and sexual activity,
should be counseled on contraceptive options. When
conducting sexual healthcare for TGNB patients, ex-
ams should be conducted using trauma-informed
techniques. TGNB anatomy terms and sexual history-
taking recommendations are detailed in previous
literature.®

When monitoring hormone levels, normal total
testosterone and estradiol ranges for cisgender men
and women are used as reference. Exact ranges vary
by lab provider and assay. These reference ranges do
not have to represent “goal” levels, depending on de-
sired outcomes. For example, a patient on masculin-
izing GAHT who desires a slower rate of change may
prefer to maintain a total testosterone level above that
of a cisgender woman but below that of a cisgender
male. Supratherapeutic estradiol and testosterone dos-
ing may increase risk for adverse events.? If total tes-
tosterone exceeds the normal cisgender male range
(masculinizing GAHT) or if estradiol exceeds the nor-
mal cisgender female range (feminizing GAHT), tes-
tosterone or estradiol dose decreases are recommend-
ed. The authors typically confirm supratherapeutic
levels with repeat analysis before decreasing GAHT
doses, particularly when results seem inconsistent with
reported dosing, as sex steroid assays may lack
accuracy.”

Patients who have undergone complete gonadec-
tomy should continue, at minimum, a low dose of
GAHT to maintain bone health. It is not known if hor-
mone doses should be decreased in older patients.®

While this article covers major risks associated with
GAHT, it is not exhaustive. Please see WPATH SOC
Version 8 for further discussion.®

B Masculinizing GAHT

Masculinizing GAHT consists of the use of testoster-
one to create masculine secondary sex characteristics
in people assigned female at birth. Providers can

www.tnpj.com

Expected changes and time course of
masculinizing GAHT*

Masculinizing Effects in Transgender Males

Effect Onset Maximum
Skin oiliness/acne 1-6 mo 1-2y
Facial/body 6-12 mo 4-5y
hair growth

Scalp hair loss 6-12 mo —a
Increased muscle mass/ 6-12 mo 2-5y
strength

Fat redistribution 1-6 mo 2-5y
Cessation of menses 1-6 mo —b
Clitoral 1-6 mo 1-2y
enlargement

Vaginal atrophy 1-6 mo 1-2y
Deepening of voice 6-12 mo 1-2y

Estimates represent clinical observations: Toorians et al. (46), Asscheman et
al. (47), Gooren et al. (48), Wierckx et al. (49).

#Prevention and treatment as recommended for biological men.
"Menorrhagia requires diagnosis and treatment by a gynecologist.

Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine Treatment of
Gender-Dysphoric/Gender-Incongruent Persons: An Endocrine Society Clinical
Practice Guideline. J Clin Endocrinol Metab. 2017;102(11):3869-3903. doi:10.1210/
jc.2017-01658

Reprinted by permission of Oxford University Press on behalf of the Endocrine
Society. (https://www.endocrine.org/clinical-practice-guidelines/gender-
dysphoria-gender-incongruence)

*Table is being reproduced as is from the original source. The authors note
that all people using masculinizing GAHT will not necessarily identify as
transgender males.

review specific changes resulting from masculinizing
GAHT and the time course of these changes (see Ex-
pected changes and time course of masculinizing GAHT).
Deepening of the voice, clitoral enlargement, facial and
body hair growth, and scalp hair loss are permanent.
Masculinizing GAHT will not substantially reduce
breast size.”?

Absolute contraindications to masculinizing
GAHT include active hormone-sensitive cancer, preg-
nancy, and polycythemia with a hematocrit of 54% or
higher. When considering treatment of a patient with
a prior history of hormone-sensitive cancer, an oncol-
ogy consult should be sought.>**

Federally, the US Controlled Substances Act lists
testosterone as a Schedule IIT controlled substance.

Testosterone

A variety of testosterone preparations are available,
and no one form is superior in achieving masculinizing
effects. Commonly used forms include short-acting
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injectables and topical gels. Testosterone cypionate and
testosterone enanthate are short-acting depot formula-
tions injected every 1-2 weeks, and can be self- or of-
fice-administered I.M. or subcutaneously.” Testoster-
one gels are applied daily. Individuals using testosterone
gel should avoid skin-to-skin contact with others at
the application site to avoid transfer. Less commonly
used routes of administration include long-acting in-

of other risk factors, specifically as prophylaxis for
gynecologic cancers of any kind.?*#

Monitoring

Monitoring parameters for masculinizing hormone
therapy include hemoglobin, hematocrit, and total
testosterone levels. Providers should check hemoglobin
and hematocrit at baseline; then check hemoglobin,
hematocrit, and total testosterone at

gynecologic issues.

Common adverse reactions of masculinizing

GAHT include acne, scalp hair loss, and

3 months, 6 months, 12 months, and
then annually. Additional monitor-
ing should be performed 3 months
following a dose adjustment, and as
needed if evaluating symptoms sus-

jectables, patches, and subcutaneous implants. Provid-
ers can refer to the University of California San Fran-
cisco’s Guidelines for the Primary and Gender-Affirming
Care of Transgender and Gender Nonbinary People
(UCSF Guidelines) for masculinizing GAHT dosing
recommendations.’

Common adverse reactions of masculinizing
GAHT include acne, scalp hair loss, and gynecologic
issues. Management of acne and male-pattern balding
is similar to that for cisgender men. Vaginitis, irregu-
lar bleeding, and pelvic pain are also common con-
cerns for people on masculinizing GAHT. Atrophic
vaginitis, similar to that of menopausal cisgender
women, may be induced by testosterone therapy.
Patients may complain of recurrent urinary or vul-
vovaginal symptoms. After ruling out other causes
(for example, sexually transmitted infection, urinary
tract infection), clinicians may offer vaginal estradiol
preparations for symptom relief.?® Pelvic pain is also
frequently reported among people on masculinizing
GAHT. Determining the cause of this pain is often
challenging. Recommendations for evaluation are
available.”

Although most patients achieve amenorrhea on
masculinizing hormone therapy within 6 months of
testosterone initiation, persistence or recurrence of
breakthrough bleeding is common. Evaluation and
management of breakthrough bleeding has been dis-
cussed in the recent literature.” Evidence does not
support an increased risk for endometrial hyperplasia
among people on masculinizing GAHT. While some
patients seek out hysterectomy and/or oophorectomy
for gender-affirmation, patients should be counseled
that these procedures are not indicated, in the absence
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pected to be related to testosterone
dosing or levels. Other lab testing may be helpful in
complex cases and is reviewed in other clinical re-
sources.” Masculinizing GAHT causes hemoglobin and
hematocrit to increase toward normal cisgender male
ranges; this is not a cause for concern. Polycythemia
is diagnosed if hemoglobin and/or hematocrit rise
above normal cisgender male ranges. Providers should
check total testosterone levels in patients with polycy-
themia, and adjust the patient’s testosterone dose if
the level is supratherapeutic. Patients with polycythe-
mia may also be evaluated for other secondary causes,
and can consider blood donation or therapeutic phle-
botomy for management. Transdermal testosterone
may be less likely to induce polycythemia compared
with injectable methods.*

M Feminizing GAHT

Feminizing GAHT consists of the use of any combina-
tion of estradiol, antiandrogens, and progesterone to
create feminine secondary sex characteristics and to
suppress masculine secondary sex characteristics in
people assigned male at birth. Providers can review
expected changes resulting from feminizing GAHT
and the time course of these changes (see Expected
changes and time course of feminizing GAHT). Breast
growth and decrease in testicular volume are perma-
nent.” There are limited data available with conflicting
findings on spermatogenesis and semen quality after
cessation of feminizing GAHT.” Feminizing GAHT
does not change vocal pitch.?

Estradiol
The form of estradiol used in feminizing GAHT is 17-

beta estradiol, which is chemically identical to estrogen

www.tnpj.com
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produced by human ovaries. Ethinyl estradiol is associ-
ated with a significantly higher risk for venous throm-
boembolism (VTE) compared with 17-beta estradiol
and should not be prescribed as part of GAHT.*> While
conjugated equine estrogen has been used as part of
feminizing GAHT in the past, it is no longer recom-
mended.” “Estradiol” will refer to 17-beta estradiol for
the remainder of this article.

Estradiol may be administered via oral or sublin-
gual tablets, transdermal patches, and self- or office-
administered I.M. injection. Selection of route is
largely based on patient preference, although other
considerations include risk for VTE, as discussed be-
low. No method is superior to another in terms of
achieving desired feminizing effects. Recommended
dose ranges for estradiol are available in the UCSF
Guidelines.? No estradiol tablets designed for sublin-
gual administration are available in the US; however,
micronized estradiol tablets can be taken sublingually.
Sublingual administration results in higher serum
estradiol levels compared with oral administration.”

Evidence regarding increased risk for VTE due to
estradiol use is mixed.** Transdermal estradiol has the
lowest risk for VTE compared with other routes of
administration, with some data showing no increased
VTE risk.”” Tobacco use in combination with estradiol
use increases risk for VTE; smokers should be coun-
seled to quit. Patients who use tobacco and/or have
other risk factors for VTE (family history of VTE,
known hypercoagulable state, or prothrombotic muta-
tion) should be thoroughly counseled about the risk
of VTE; transdermal estradiol is the preferred route of
administration for these patients. Patients with a per-
sonal history of VTE may elect to continue transdermal
estradiol following an informed consent discussion of
risk. Increased risk for VTE may outweigh benefits of
estradiol use for select high-risk patients; the authors
recommend shared patient-provider decision-making
after a thorough discussion of these risks. Consult the
UCSEF guidelines for further discussion and detailed
algorithms on estradiol use in patients with significant
VTE risk factors and/or a personal or family history of
VTE.2 As risk factors for VTE increase with age, patients
over age 45 on feminizing GAHT may benefit from
transition to transdermal estradiol.?

The only absolute medical contraindication to es-
tradiol use is an active estrogen-sensitive cancer. In
patients with a history of an estrogen-sensitive cancer,
consultation with the patient’s oncologist is advised.”
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Expected changes and time course of
feminizing GAHT*

Feminizing Effects in Transgender Females

Effect Onset Maximum
Redistribution of body fat 3-6 mo 2-3y
Decrease in muscle mass and  3-6 mo 1-2y
strength

Softening of skin/decreased 3-6 mo Unknown
oiliness

Decreased sexual desire 1-3 mo 3-6 mo
Decreased spontaneous 1-3 mo 3-6 mo
erections

Male sexual dysfunction Variable Variable
Breast growth 3-6 mo 2-3y
Decreased testicular volume 3-6 mo 2-3y
Decreased sperm production Unknown >3y
Decreased terminal hair 6-12mo  >3y?
growth

Scalp hair Variable —b

Voice changes None —c

Estimates represent clinical observations: Toorians et al. (46), Asscheman
et al. (47), Gooren et al. (48).

2Complete removal of male sexual hair requires electrolysis or laser treatment
or both.

°Familial scalp hair loss may occur if estrogens are stopped.

‘Treatment by speech pathologists for voice training is most effective.
Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine Treatment of
Gender-Dysphoric/Gender-Incongruent Persons: An Endocrine Society
Clinical Practice Guideline. J Clin Endocrinol Metab. 2017;102(11):3869-3903.
doi:10.1210/jc.2017-01658

Reprinted by permission of Oxford University Press on behalf of the Endocrine
Society. (https://www.endocrine.org/clinical-practice-guidelines/gender-
dysphoria-gender-incongruence)

*Table is being reproduced as is from the original source. The authors note
that all people using feminizing GAHT will not necessarily identify as trans-
gender females.

Unlike with oral contraceptive use, migraine with aura
is not a contraindication for feminizing GAHT. Some
patients with migraines, with or without aura, find that
estradiol use exacerbates migraine symptoms. Estradiol
level fluctuations may trigger migraines; the transder-
mal route is preferable for patients with migraines to
reduce fluctuations in serum estradiol levels.*

Antiandrogens

Androgen-blocking medications, or antiandrogens,
reduce masculine features by decreasing testosterone
levels. Estradiol itself also has antiandrogen effects.””
Antiandrogens are typically used in combination with
estradiol, but may be used alone if the effects of
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estradiol are not consistent with the patient’s goals.
However, complete androgen blockade without estra-
diol replacement causes menopause-like symptoms,
and in the long-term, bone loss.*® Antiandrogens can
be discontinued following gonadectomy, as endoge-
nous androgen production largely ceases.

In the US, spironolactone is the most commonly
used antiandrogen for GAHT due to its efficacy, avail-

available. GnRH analogues, more often used for pu-
bertal suppression within the context of TGNB health,
are also effective antiandrogens.* Use of GnRH ana-
logues is limited by high cost and challenges in obtain-
ing insurance authorization.

Some patients on feminizing GAHT find the de-
crease in libido and erectile function to be gender-
affirming, while others prefer to maintain these traits.

severe adverse reactions.

In the US, spironolactone is the most
commonly used antiandrogen for GAHT due

to its efficacy, availability, and low risk for

Decreasing the androgen blocker
dose to allow a small increase in total
testosterone may increase libido and
erectile function, although patients
may be unable to tolerate an increase
in other androgenic features. Phos-

ability, and low risk for severe adverse reactions. Spi-
ronolactone has antiandrogen receptor activity as well
as a suppressive effect on testosterone synthesis.* Ad-
verse reactions, typically self-limited, may include
urinary frequency and orthostasis. Due to risk for
hyperkalemia, when administering spironolactone to
patients with reduced renal function or those taking
other medications with risk for hyperkalemia, potas-
sium levels should be monitored more frequently.
Starting spironolactone at lower doses and titrating
up as needed may help to minimize adverse
reactions.

The next most commonly used antiandrogens,
5-alpha reductase inhibitors (such as, finasteride,
dutasteride), block the conversion of testosterone to
dihydrotestosterone (DHT). DHT is the hormone
mainly responsible for scalp hair loss. 5-alpha reduc-
tase inhibitors do not directly block testosterone activ-
ity or synthesis, and thus are less potent than other
antiandrogens.*’ However, they may be beneficial for
those who cannot tolerate other options, or for those
who have hair loss despite low serum testosterone
levels. Recommended dose ranges for spironolactone,
finasteride, and dutasteride are available in the UCSF
Guidelines.”

In the US, less commonly used antiandrogens in-
clude cyproterone acetate, bicalutamide, and gonado-
tropin releasing hormone (GnRH) analogues. Cyprot-
erone acetate is not available in the US. Bicalutamide
is associated with a small risk for hepatotoxicity.*!
Determining if this risk is justified is a matter of clini-
cian judgment, however, the authors conclude that the
risks associated with bicalutamide outweigh the ben-
efits when used for GAHT, when safer alternatives are
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phodiesterase-5 enzyme inhibitors
(for example, sildenafil, tadalafil) can be prescribed, if
not otherwise contraindicated, to assist with erectile
function. Patients with low libido following gonadec-
tomy may benefit from administration of low-dose
topical testosterone.?

Progesterone

The role of progesterone as part of a feminizing GAHT
regimen is less well-defined compared with estradiol
and antiandrogens. Many individuals report that the
addition of progesterone to their GAHT regimen im-
proves breast development, mood, and libido, while
others report a negative effect on mood.*> Concerns
exist regarding increased cardiovascular and breast
cancer risk related to progesterone use; however, expert
opinion finds minimal risk in progesterone use in the
context of feminizing GAHT.” Some data suggest in-
creased VTE risk associated with use of progesterone
as part of feminizing GAHT regimens.*

Oral medroxyprogesterone acetate and micronized
progesterone are the most commonly prescribed forms
of progesterone for GAHT in the US. Recommended
dose ranges for progesterone are available in the UCSF
Guidelines.?

Monitoring

Monitoring parameters for feminizing GAHT include
estradiol and total testosterone levels, as well as renal
function and potassium levels for GAHT regimens that
include spironolactone. Providers should check renal
function and potassium at baseline; then, check renal
function, potassium, estradiol, and total testosterone
levels at 3 months, 6 months, 12 months, and then an-
nually. Additional monitoring should be performed
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3 months following a dose adjustment, and as needed  13. Brumbaugh-Johnson SM, Hull KE. Coming out as transgender: navigating
: . . the social implications of a transgender identity. ] Homosex. 2019;66(8):1148-
if evaluating adverse reactions or symptoms suspected 1177, doi:10. 1030/00918369.2015 1493253,
3 2
to be related to estradiol or testosterone levels. 14. WHO releases new International Classification of Diseases (ICD 11). World
Routine monitoring of prolactin is not advised, as Health Organization. 2018. www.who.int/news/item/18-06-2018-who-
ol

K . N X . releases-new-international-classification-of-diseases-(icd-11).
there is no evidence for increased risk for prolactinoma

5. Cavanaugh T, Hopwood R, Lambert C. Informed consent in the medical
with GAHT.* Prolactin should Ol’lly be measured in care of transgender and gender-nonconforming patients. AMA J Ethics.

t, t th . t f l t (f 2016;18(11):1147-1155. doi:10.1001/journalofethics.2016.18.11.sect1-1611.
patients Wl' Signs or symptoms ol prolactinoma {or 16. Protocols for the Provision of Hormone Therapy. Callen Lorde Community
example, visual changes, new headache, and galactor- Health Center; 2014. http://callen-lorde.org/graphics/2018/05/Callen-Lorde-

45 . TGNC-Hormone-Therapy-Protocols-2018.pdf.
rhea).*® A small amount of galactorrhea, especially
. .o, . 17. Cavanaugh T, Hopwood R, Gonzalez A, Thompson J. The Medical Care of
early in the course of femlanIHg GAHT, is common Transgender Persons. Fenway Health; 2015. www.lgbtqiahealtheducation.
and alone should not be cause for concern for org/wp-content/uploads/COM-2245-The-Medical-Care-of-Transgender-
. 5 Persons-v31816.pdf.
prolactmoma. 18. World Professional Association for Transgender Health. Standards of Care

for the Health of Transsexual, Transgender, and Gender-Conforming People
[7th Version]. 2012. www.wpath.org/publications/soc.

W Conclusion 19. Smith WB, Goldhammer H, Keuroghlian AS. Affirming gender identity

TBNB people may present to PCPs seeking GAHT as of patients with serious mental illness. Psychiatr Serv. 2019;70(1):65-67.
. . - . doi:10.1176/appi.ps.201800232.
part of their gender affirmation. Prescribing GAHT is PPLP
. . . e . 20. Turban JL, Loo SS, Almazan AN, Keuroghlian AS. Factors leading to “detran-
within the primary care scope of practice. FamlllarltY sition” among transgender and gender diverse people in the United States:

a mixed-methods analysis. LGBT Health. 2021;8(4):273-280. doi:10.1089/

with the informed consent model of care, changes 16bt.2020.0437.

eXPeCted from GAHT, and guldehnes for GAHT dos- 21. Chen D, Simons L, Johnson EK, Lockart BA, Finlayson C. Fertility preserva-
ing and monitoring prepare PCPs to offer this life- tion for transgender adolescents. ] Adolesc Health. 2017;61(1):120-123.

. doi:10.1016/j.jadohealth.2017.01.022.
changing treatment. @

—

22. Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine treatment of
gender-dysphoric/gender-incongruent persons: an Endocrine Society Clini-
cal Practice Guideline. J Clin Endocrinol Metab. 2017;102(11):3869-3903.

REFERENCES doi:10.1210/jc.2017-01658.

1. Morenz AM, Goldha@mer H, Lambert (?A’ Hopwood R, Keuroghlian AS. 23. Vesper HW, Botelho JC, Wang Y. Challenges and improvements in
A blueprint for planning and implementing a transgender health program. testosterone and estradiol testing. Asian ] Androl. 2014;16(2):178-184.
Ann Fam Med. 2020;18(1):73-79. d0i:10.1370/afm.2473. doi:10.4103/1008-682X.122338.

2. Deutsch MB, ed. Guidelines for the Primary and Gender-Affirming Care of 24. Petering RC, Brooks NA. Testosterone therapy: review of clinical applica-
Transgender and Gender Nonbinary People; 2nd Edition. UCSF Transgen- tions. Am Fam Physician. 2017;96(7):441-449.
der Care, Department of Family and Community Medicine, University of .
California San Francisco; 2016. transcare.ucsf.edu/guidelines. 25. .Spratt DI, stewart 11, Savage C, et al..Subcgtaneous m]ect}op of. testosterone

. is an effective and preferred alternative to intramuscular injection: demon-

3. Safer JD, Coleman E, Feldman J, et al. Barriers to healthcare for transgen- stration in female-to-male transgender patients. J Clin Endocrinol Metab.

der individuals. Curr Opin Endocrinol Diabetes Obes. 2016;23(2):168-171. 2017;102(7):2349-2355. doi:10.1210/jc.2017-00359.

doi:10.1097/MED.0000000000000227. . .
26. Donders GGG, Ruban K, Bellen G, Grinceviciene S. Pharmacother-

4. James SE, Herman JL, Rankin S, Keisling M, Mottet L, Anafi M. The Report apy for the treatment of vaginal atrophy. Expert Opin Pharmacother.
of the 2015 U.S. Transgender Survey. National Center for Transgender 2019;20(7):821-835. doi:10.1080/14656566.2019.1574752.
Equality; 2016. https://transequality.org/sites/default/files/docs/usts/USTS- . X
Full-Report-Dec17.pdf. 27. Grimstad E, Kremen J, Shim J, Charlton BM, Boskey ER. Breakthrough
i . . . . bleeding in transgender and gender diverse adolescents and young adults
5. Cahill S, Makadon H. Sexual orientation and gender identity data collec- on long-term testosterone. ] Pediatr Adolesc Gynecol. 2021;34(5):706-716.
tion in clinical settings and in electronic health records: a kfzy to ending doi:10.1016/j.jpag.2021.04.004.
LGBT health disparities. LGBT Health. 2014;1(1):34-41. doi:10.1089/ . .
Igbt.2013.0001. 28. Perrone AM, Cerpolini S, Maria Salfi NC, et al. Effect of long-term
. . . testosterone administration on the endometrium of female-to-male
6. Krempasky C, Harris M, Abern L, Grimstad E. Contraception across the (FtM) transsexuals. ] Sex Med. 2009;6(11):3193-3200. doi:10.1111/j.1743-
transmasculine spectrum. Am J Obstet Gynecol. 2020;222(2):134-143. 6109.2009.01380.x.

doi:10.1016/j.aj0g.2019.07.043. , o .
. 29. Harris M, Kondel L, Dorsen C. Pelvic pain in transgender men taking tes-
LGBTQIA+ Glossary of Terms for Health Care Teams. National LGBTQIA+ tosterone: assessing the risk of ovarian cancer. Nurse Pract. 2017;42(7):1-5.

Health Education Center; 2020. www.Igbtgiahealtheducation.org/publica- doi:10.1097/01.NPR.0000520423.83910.¢2.
tion/Igbtqia-glossary-of-terms-for-health-care-teams/.

N

. L 30. Nolan BJ, Leemagqz SY, Ooi O, et al. Prevalence of polycythaemia with dif-
- World Professional Association for Transgender Health. Standards of Care ferent formulations of testosterone therapy in transmasculine individuals.

for the Health of Transsexual, Transgender, and Gender-Conforming People Intern Med J. 2021;51(6):873-878. doi:10.1111/imj.14839.
[8th Version] [Draft]. 2021. www.wpath.org/publications/soc.

o

3

—

L . - . . . Schneider F, Kliesch S, Schlatt S, Neuhaus N. Andrology of male-to-female
. World Health Organization. International Statistical Classification of Dis- transsexuals: influence of cross-sex hormone therapy on testicular function.

eases and Related Health Problems (11th Revision). 2019. https://icd.who. Andrology. 2017;5(5):873-880. doi:10.1111/andr.12405.
int/browsel1/l-m/en.

el

o

32. Zucker R, Reisman T, Safer JD. Minimizing venous thromboembolism

10. American Psychiatric Association. Diagnostic and Statistical Manual of Men- in feminizing hormone therapy: applying lessons from cisgender women

tal Disorders. 5th ed. American Psychiatric Association; 2013.

11. World Health Organization. International Statistical Classification of Dis-
eases and Related Health Problems (10th Revision). 1992. https://icd.who.
int/browsel0.

12. Davy Z, Toze M. What is gender dysphoria? A critical systematic narrative
review. Transgend Health. 2018;3(1):159-169. doi:10.1089/trgh.2018.0014.

www.tnpj.com

@

and previous data. Endocr Pract. 2021;27(6):621-625. doi:10.1016/j.
eprac.2021.03.010.

. Price TM, Blauer KL, Hansen M, Stanczyk E, Lobo R, Bates GW. Single-dose

pharmacokinetics of sublingual versus oral administration of micronized
17B-estradiol. Obstet Gynecol. 1997;89(3):340-345. doi:10.1016/S0029-
7844(96)00513-3.

The Nurse Practitioner » March 2022 27

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.




An introduction to gender-affirming hormone therapy for transgender and gender-nonbinary patients

34. Khan J, Schmidt RL, Spittal MJ, Goldstein Z, Smock KJ, Greene DN. Venous
thrombotic risk in transgender women undergoing estrogen therapy: a sys-
tematic review and metaanalysis. Clin Chem. 2019;65(1):57-66. doi:10.1373/
clinchem.2018.288316.

35. Scarabin P-Y. Progestogens and venous thromboembolism in menopausal
women: an updated oral versus transdermal estrogen meta-analysis. Climac-
teric. 2018;21(4):341-345. doi:10.1080/13697137.2018.1446931.

36. MacGregor EA. Migraine, menopause and hormone replacement therapy.
Post Reprod Health. 2018;24(1):11-18. doi:10.1177/2053369117731172.

37. Cunha FS, Domenice S, Sircili MHP, de Mendonca BB, Costa EMF. Low
estrogen doses normalize testosterone and estradiol levels to the female
range in transgender women. Clinics (Sao Paulo). 2018;73:e86. doi:10.6061/
clinics/2018/e86.

38. Bienz M, Saad F. Androgen-deprivation therapy and bone loss in prostate
cancer patients: a clinical review. Bonekey Rep. 2015;4:716. doi:10.1038/
bonekey.2015.85.

39. Corvol P, Michaud A, Menard J, Freifeld M, Mahoudeau J. Antiandrogenic
effect of spirolactones: mechanism of action. Endocrinology. 1975;97(1):52-
58.d0i:10.1210/endo-97-1-52.

40. Rittmaster RS. 5alpha-reductase inhibitors. ] Androl. 1997;18(6):582-587.

41. McLeod DG. Tolerability of nonsteroidal antiandrogens in the treatment of
advanced prostate cancer. Oncologist. 1997;2(1):18-27. doi:10.1634/theon-
cologist.2-1-18.

42. Angus LM, Nolan BJ, Zajac JD, Cheung AS. A systematic review of antian-
drogens and feminization in transgender women. Clin Endocrinol (Oxf).
2021;94(5):743-752. doi:10.1111/cen.14329.

43. Goldstein Z, Khan M, Reisman T, Safer JD. Managing the risk of venous
thromboembolism in transgender adults undergoing hormone therapy. J
Blood Med. 2019;10:209-216. doi:10.2147/JBM.S166780.

44. Bisson JR, Chan KJ, Safer JD. Prolactin levels do not rise among trans-
gender women treated with estradiol and spironolactone. Endocr Pract.
2018;24(7):646-651. doi:10.4158/EP-2018-0101.

45. Bayrak A, Saadat P, Mor E, Chong L, Paulson R], Sokol RZ. Pituitary
imaging is indicated for the evaluation of hyperprolactinemia. Fertil Steril.
2005;84(1):181-185. doi:10.1016/j.fertnstert.2005.01.102.

For more than 543 additional continuing education articles related to
Advanced Practice Nursing topics, go to NursingCenter.com/CE.

46. Toorians AW, Thomassen MC, Zweegman S, et al. Venous thrombosis
and changes of hemostatic variables during cross-sex hormone treatment
in transsexual people. J Clin Endocrinol Metab. 2003;88(12):5723-5729.
d0i:10.1210/jc.2003-030520.

47. Asscheman H, Gooren LJ, Assies ], Smits JP, de Slegte R. Prolactin levels and
pituitary enlargement in hormone-treated male-to-female transsexuals.
Clin Endocrinol (Oxf). 1988;28(6):583-588. d0i:10.1111/j.1365-2265.1988.
tb03849.x.

. Gooren LJ, Harmsen-Louman W, van Kessel H. Follow-up of prolactin levels
in long-term oestrogen-treated male-to-female transsexuals with regard
to prolactinoma induction. Clin Endocrinol (Oxf). 1985;22(2):201-207.
doi:10.1111/§.1365-2265.1985.tb01081.x.

49. Wierckx K, Van Caenegem E, Schreiner T, et al. Cross-sex hormone therapy
in trans persons is safe and effective at short-time follow-up: results from the
European network for the investigation of gender incongruence [published
correction appears in J Sex Med. 2016;13(4):732. Fisher, Alessandra [corrected
to Fisher, Alessandra D]]. ] Sex Med. 2014;11(8):1999-2011. doi:10.1111/
jsm.12571.

4

3]

Miles S. Harris is the Director of Gender-Affirming Care at University of
California Davis Health and a consulting FNP for Betty Irene Moore School of
Nursing at University of California Davis, Sacramento, Calif. He is also the Lead
Provider for Transgender Health at One Community Health, Sacramento, Calif.
He is on the Gilead Sciences HIV Speaker Bureau.

B. Ashby Goodrum is Clinical Director, True U Clinic, Longmont, Colo., and
graduate student, Midwifery Institute at Thomas Jefferson University, Philadel-
phia, Pa.

Chance N. Krempasky is Associate Director of Medicine — Education and medi-
cal provider at Callen-Lorde Community Health Center, New York, N.Y.

The authors and planners have disclosed no potential conflicts of interests,
financial or otherwise.

DOI-10.1097/01.NPR.0000819612.24729.c7

Lippincott_
NursingCenter®

INSTRUCTIONS
An introduction to gender-affirming hormone therapy for transgender and gender-nonbinary patients

TEST INSTRUCTIONS

* Read the article. The test for this CE activity is to be taken online
at www.nursingcenter.com/CE/NP. Tests can no longer be mailed
or faxed.

¢ You'll need to create (it's free!) and log in to your personal CE Plan-
ner account before taking online tests. Your planner will keep track
of all your Lippincott Professional Development online CE activities
for you.

® There's only one correct answer for each question. A passing score
for this test is 7 correct answers. If you pass, you can print your cer-
tificate of earned contact hours and access the answer key. If you fail,
you have the option of taking the test again at no additional cost.

® For questions, contact Lippincott Professional Development:
1-800-787-8985.

* Registration deadline is December 6, 2024.

Nursing Continuing
Professional Development

PROVIDER ACCREDITATION

Lippincott Professional Development will award 2.5 contact hours
and 2.0 pharmacology consult hours for this continuing nursing
education activity.

Lippincott Professional Development is accredited as a
provider of continuing nursing education by the American Nurses
Credentialing Center’s Commission on Accreditation.

This activity is also provider approved by the California Board
of Registered Nursing, Provider Number CEP 11749 for 2.5 contact
hours. Lippincott Professional Development is also an approved
provider of continuing nursing education by the District of Colum-
bia, Georgia, and Florida, CE Broker #50-1223. Your certificate is
valid in all states.

Payment: The registration fee for this test is $24.95.

28 The Nurse Practitioner « Vol. 47, No. 3

www.tnpj.com

Copyright © 2022 Wolters Kluwer Health, Inc. All rights reserved.





