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Objectives

• Review commonly asked clinical questions pertaining to gender affirming hormone therapy

• Understand evidence-based answers to these questions and gender affirming hormone therapy
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Management of GAHT



Feminizing Therapy
Route Dose

Estradiol
(17-beta-estradiol)

Oral

Estradiol 2.0 – 6.0 mg/day PO 

Transdermal

Estradiol patch 0.025 – 0.2 mg once or twice 
weekly 

Parenteral

Estradiol cypionate 5 – 30 mg IM or SC Q1 weeks

Estradiol valerate 2 – 10 mg IM or SC Q1 weeks

Anti-Androgen

Oral

Spironolactone 50 – 200 mg/day

Cyproterone acetate 25 – 50 mg/day

GnRH Agonist

Parenteral

GnRH Injection 3.75 – 7.5 mg monthly

11.25 mg Q 3 months

GnRH Subcutaneous Implant Q 1 – 2 years

Cheap

$$

$$

Cheap

$$$



Effects of Feminizing Therapy

(T’Sjoen et al. Endocrine Reviews. 2019.)
(Hembree et al. JCEM. 2017.)



• Spironolactone is the mainstay of anti-androgen therapy in the U.S.
• Partial androgen receptor blocker and inhibitor of testosterone synthesis
• May not be necessary in patients on injectable estradiol

• Is there a role for biclutamide? 
• Androgen receptor blocker - cannot measure androgen levels
• Risk of liver toxicity

• Finasteride is a weak anti-androgen and not recommended

Anti-Androgen Therapy



• Obtain baseline CMP, CBC, lipid panel, and prolactin
• Monitor patient for physical changes every 3 months in the first year
• Visits should include measurement of serum testosterone and estradiol 

every 3 months
• Goal testosterone is <50 ng/dL
• Estradiol should not exceed 200 pg/mL

• Serum electrolytes and potassium should be monitored in those on 
spironolactone

Ultimately, our goal is treat based on clinical outcomes while keeping 
patients safe within biochemical parameters.

Monitoring on Feminizing Therapy



• The body produces 3 types of estrogens: E1 (estrone), E2 (estradiol), and E3

• E1 and E2 can be interconverted with E2 having stronger binding to the estrogen 
receptor and estrogenic effects

• E1 (estrone) lab assays are generally not good or reliable

• No sufficient data exists on a reliable ratio/measurement translating to improved 
estrogenic effects

Measuring Estrone vs Estradiol

https://www.med.umich.edu/1libr/ComprehensiveGenderServicesProgram



Potential Risks of Feminizing Therapy

Cancer
• No increased risk of breast cancer compared to cisgender women (without family 

history in first degree relative), but may be increased compared to cisgender men.

Cardiovascular
• May be associated with increased risk of VTE, specifically with first-pass effect
• Studies are contradictory and remain to be determined. May be associated with higher 

rates of CV events compared to cis females +/- cis males.

Bone Density
• BMD is preserved in patients on estradiol and antiandrogen therapy
• Increased BMD at lumbar spine

(Getahun D, et al. Annals of Internal Medicine. 2018.)
(T’Sjoen et al. Endocrine Reviews. 2019.)

(Ruetsche AG, et al. Osteoporosis International. 2005.)
(T’Sjoen et al. Endocrine Reviews. 2019.)

(Hembree WC, et al. JCEM. 2017.)



Masculinizing Therapy

Route Dose

Testosterone

Intramuscular

Testosterone enanthate or 
cypionate

40 – 150 mg Q1 week
100– 200 mg Q2 weeks

Subcutaneous

Testosterone enanthate or 
cypionate

40 – 150 mg Q1 week

Transdermal

Testosterone gel 1% or 1.62% 20 – 100 mg/day

Testosterone patch 2.5 – 7.5 mg/day

Cheap

Cheap

$$



Effects of Masculinizing Therapy

(T’Sjoen et al. Endocrine Reviews. 2019.)
(Hembree et al. JCEM. 2017.)



• Obtain baseline CMP, CBC, and lipid panel
• Monitor patient for physical changes every 3 months in the first year

• Visits should include measurement of serum testosterone
• Goal testosterone in 400 – 700 ng/dL range
• For those on injections, measurement should occur between injections

• Measure hematocrit every 3 months in the first year
• Should not exceed 55%

Ultimately, our goal is treat based on clinical outcomes while keeping patients 
safe within biochemical parameters.

Monitoring on Masculinizing Therapy



Potential Risks of Masculinizing Therapy

Cancer
• No known increase in breast/cervical/uterine cancer

(Hembree WC, et al. JCEM. 2017.)

Cardiovascular
• Data is suggestive of low to no risk regarding cardiovascular events in these patients
• Increase in LDL – clinically significant? 

(Nora et al, Circulation, 2019)
(Getahun D, et al. Annals of Internal Medicine. 2018.)

Bone Density
• Neutral effect on bone density, possible increased BMD at femoral neck

(Turner A, et al. Clinical Endocrinology. 2004.)

(T’Sjoen et al. Endocrine Reviews. 2019.)

(T’Sjoen et al. Endocrine Reviews. 2019.)



Current belief is that testosterone will result in atrophy of the endometrial 
lining.

• More numbers are needed to determine uterine morphology.
• 11 studies looking at uterine findings in trans men dating 1986 – 2019
• Adding all known cases/pathology results in near 50/50 split of atrophic versus 

proliferative uterine lining

Why does this matter?
• Endometrial cancer is fourth leading cause of cancer in cisgender women. 

Uterine Findings

(Moravek, MB. Endocrinology. 2020)



What is my cardiovascular risk?



Clinical Case

54 year old trans woman (she/they) presents to start on gender affirming hormone therapy. 

Sunday, August 20, 2023 17     │

PMH: Hypertension (controlled), Hyperlipidemia 

PSH: Appendectomy (age 23) 

Allergies: NKDA

Current Medications: Losartan 50 mg daily, Atorvastatin 20 
mg daily, D3 2000 units

Family History: Father with CAD (s/p PCI age 76), Mother 
with pre-diabetes 

Social History: Never smoker, drinks 3-5 glasses of wine 
weekly, no cannabis use or other substances

Physical Exam: 
• Vitals: BP 128/78, HR 74, BMI 28.8 kg/m2
• Rest of exam unremarkable

Pertinent Labs: 
• CMP: Normal, eGFR >60
• CBC: Normal
• Lipid panel: LDL 94, HDL 52, TG 163
• Hemoglobin A1C: 5.4%



Cardiovascular Risk

(Streed, C. et al. Circulation. AHA. 2021)



VTE Risk
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• 2018 Retrospective Cohort Study of 2842 transfeminine and 2118 transmasculine individuals (with 10:1 cis:trans 
match) across KP systems in Georgia and northern and southern California

• Identifying through diagnostic codes events including VTE, ischemic stroke, and myocardial infarction from 2006-
2016
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• Retrospective cohort study of 2517 trans women and 
1358 trans men in an Amsterdam gender health clinic 
from 1972 – 2015 identifying incidences of VTE, stroke, 
and MI. 

• Similar findings to Getahun, et al. 



Recommendations 

• Assess and address cardiovascular risk factors for all individuals 
− Dietary and lifestyle interventions
− Medically optimizing hypertension and hyperlipidemia
− Screening for diabetes mellitus
− Affirming weight loss strategies for BMI >25 kg/m2
− Smoking and alcohol use

• Tailor GAHT based on cardiovascular risk

• WPATH recommendations: Start with topical estradiol for all patients >45 years old if initiating GAHT
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What is my risk for osteoporosis?



Clinical Case

45 year old trans man (he/him) presents for routine visit monitoring on gender affirming hormone therapy. Started on 
testosterone 10 years ago. 
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PMH: Hyperlipidemia 

PSH: Chest surgery (age 40)

Allergies: NKDA

Current Medications: Testosterone cypionate 75 mg once 
weekly SC injection, Rosuvastatin 5 mg

Family History: Adopted

Social History: Former smoker (10 pack years), no alcohol 
use or other substances.

Physical Exam: 
• Vitals: BP 118/74, HR 78, BMI 23.6 kg/m2
• Rest of exam unremarkable

Pertinent Labs: 
• CMP: Normal, eGFR >60
• CBC: Normal
• Lipid panel: LDL 82, HDL 59, TG 120
• Hemoglobin A1C: 5.6%



Risk for Low Bone Mineral Density (BMD)

• What we know:
− Low bone mineral density may exist for trans and nonbinary individuals even prior to starting GAHT

• Cross-sectional study of 25 trans women matched to cis men identified decreased muscle mass, strength, and 
16% high prevalence of lower BMD at the lumbar spine and hips  (Van Caenegem E, et al. Bone. 2013.)

− 25-OH vitamin D lower in this cohort compared to cis men
• Cross-sectional study of 63 trans youth across 4 pediatric centers with lower BMD compared to cis matches (Lee, 

J., et al. JES. 2020.)
− Suboptimal calcium intake in all youth
− Decreased physical activity in trans youth

• Highest risk for loss of BMD is seen in patients after gonadectomy with decreased adherence to GAHT
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BMD Does Not Decrease with GAHT

• Systematic review of 13 studies with 392 transfeminine and 247 
transmasculine individuals 

• No difference in BMD in transmasculine individuals in the lumbar spine, 
femoral neck, or total hip at 12 and 24 months

• Increase in BMD in transfeminine individuals in the lumbar spine at 12 
and 24 months 

• No increased rate of fractures within 12 months

• Prospective, observational multicenter study in Europe monitoring BMD 
12 months after initiation of GAHT

• 231 tran women and 199 trans men included 

• 3.67% increase in BMD in lumbar spine and 1.86% in femoral neck 
found in trans women 

• 1.04% increase in BMD in total hip found in trans men, femoral neck 
increase not significant

− 4.32% increase in BMD in lumbar spine for age >50
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Recommendations

• International Society for Clinical Densitometry and Endocrine Society: Consider baseline BMD screening before starting 
GAHT

• Screening is indicated for patients with gonadectomy

• Screening is indicated for patients with chronic biochemical hypogonadism

• All other screening follows standard USPSTF guidelines 
− Screen everyone over age 65
− Screen over age 50 with one or more risk factor for osteoporosis
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What about progesterone?



Clinical Case

29 year old trans woman (she/her) presents for routine follow-up with gender affirming hormone therapy. Started oral 
estradiol and spironolactone 2 years ago and feels she has not appreciated significant breast growth.  
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PMH: None

PSH: None

Allergies: NKDA

Current Medications: Estradiol 6 mg PO daily, 
Spironolactone 100 mg PO BID

Family History: None reported

Social History: Former smoker, drinks socially 3-5 cocktails 
on weekends, occasional marijuana use.

Physical Exam: 
• Vitals: BP 116/70, HR 68, BMI 22.1 kg/m2
• Tanner stage 3 chest development

Pertinent Labs: 
• CMP: Normal, eGFR >60
• CBC: Normal
• Lipid panel: LDL 72, HDL 54, TG 95
• Estradiol: 215 pg/mL
• Total testosterone: 15 ng/dL



Common Impressions of Progesterone

• Common impressions with use of progesterone:
− Increases breast size – particularly curvature and areolar development
− Improves mood 
− Improves libido 

(Campbell C, et al. Handbook of Child and Adolescent Sexuality. 2013.)



Limited Data on Progesterone

• No established evidence to suggest use of progesterone improves these items – also no evidence that it does not 
− Formulations of medroxyprogesterone acetate can increase cardiovascular and breast cancer risk in post-menopausal 

cis women when combined with conjugated estrogens

• Limited data on use of micronized progesterone which is used more widely

• Domperidone?
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Recommendations

• Tailor therapy for patient after discussed known evidence 

• Patients without known risk factors can start oral micronized progesterone 100 mg QHS
− Can increase to 200 mg QHS after 3 months 
− Consider total trial of 6-12 months and discontinuation afterwards
− Advise against rectal administration
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Are injections more potent and will I 
see faster results?



Clinical Case

20 year old nonbinary individual (they/them) presents to discuss starting masculinizing hormone therapy with testosterone.  
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PMH: Asthma

PSH: None

Allergies: NKDA

Current Medications: Lexapro 25 mg daily

Family History: None reported

Social History: No smoking history, social alcohol use. Junior 
in college studying biomechanics. 

Physical Exam: 
• Vitals: BP 108/72, HR 64, BMI 24.3 kg/m2
• Rest of exam unremarkable

Pertinent Labs: 
• CMP: Normal, eGFR >60
• CBC: Normal
• Lipid panel: LDL 81, HDL 49, TG 101



Testosterone 



Estradiol
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(Kuhl H.. Maturitas. 1990.)

• Two main injectable formulations available: estradiol valerate 
and estradiol cypionate

• Valerate associated with quicker, steeper peak and decline
• May be easier to dose every 7 days
• No evidence available to suggest adverse risk 

associated with quicker peak

• Cypionate associated with slower peak and longer decline
• Harder to dose every 7 days and may ”stack”



Intramuscular vs Subcutaneous Estradiol
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(Herndon JS, et al. Endocrine Practice. 2023.)



Recommendations

• Potency with testosterone is not necessarily based on formulation but on dose

• Injectable estradiol may seem more potent due to rise and fall of levels over the course of the week
− PO and topical formulations have more steady delivery and stability of levels

• Ultimately, GAHT is not intended to cause rapid changes and slow progression is desired
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How can I grow more facial hair?



Clinical Case

32 year old trans man (he/him) presents for routine follow up after starting testosterone therapy 1 year ago. Frustrated over 
lack of facial hair growth. 
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PMH: PCOS

PSH: None

Allergies: NKDA

Current Medications: Metformin 500 mg BID, testosterone 
cypionate 80 mg subcutaneous weekly injection

Family History: None reported

Social History: No smoking history, no alcohol use or other 
substances.

Physical Exam: 
• Vitals: BP 121/82, HR 76, BMI 31.2 kg/m2
• Coarse, dark hair over forearms and legs. Scant and 

patchy facial hair around mandible. 

Pertinent Labs: 
• CMP: Normal, eGFR >60
• CBC: Normal
• Lipid panel: LDL 101, HDL 42, TG 143
• Total testosterone: 648 ng/dL



Is There a Role for Minoxidil?

• Minoxidil is typically thought of in context of addressing androgenic alopecia 
− Still limited knowledge on exact mechanism of action – increases cutaneous blood flow, activates potassium channels, 

prolongs anagen and shortens telogen phases of hair growth
− Side effects of hypertrichosis outside of the scalp

• Case reports for increased facial hair growth with topical minoxidil
− Can increase skin dryness and irritation
− Messy!

• Oral minoxidil increasingly used in low doses to promote body and facial hair growth
− Main side effects include hypotension and lower extremity edema
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• Systematic review of 17 studies with 634 cisgender patients utilizing oral minoxidil for hair loss
• Found oral minoxidil to be a safe and effective alternative to topical treatments in healthy patients

(Randolph M, Tosti A. J Am Acad Dermatol. 2021.)



Recommendations

• Discussion on topical versus oral Minoxidil after 1-2 years of testosterone therapy

• Low threshold of starting oral Minoxidil 1.25 mg in healthy patients 
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Thank You!
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