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DISCLOSURES

• Nothing to disclose

• Except hopefully some helpful information

• disclosure

• noun dis·clo·sure \dis-ˈklō-zhər\

• the act of  making something known : the act of  disclosing something

• something (such as information) that is made known or revealed : something that is disclosed

Merriam-Webster

Johnny Depp

• If  there's any message to my 
work, it is ultimately that it's 
OK to be different, that it's 
good to be different, that we 
should question ourselves 
before we pass judgment on 
someone who looks different, 
behaves different, talks 
different, is a different color.

Adam and Eve

Zela
ancient Hebrew: translation

rib

side

Explains: “Therefore shall a man leave his

Father and his mother and CLEAVE unto 

His wife”

The Oxford English Dictionary. Oxford: 

Clarendon Press; 1989.

Genesis ii,24.

Plato’s Symposium (c. 385-370 BC)

Krappe AH. The birth of  Eve. 1936

Aristophanes 

Origin of  sexes

Primevil man: round

Exceedingly strong & mighty

Zeus: plan to enfeeble

cut in half

Similar tradition: India & Persia

> 5,000 years old
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Sexual Dimorphism

Mythology
• History

• >1,000 theories

• Heat

• Right-Left

• “The Art of  Having Males” 1748

• Remove testicle or ovary for unwanted sex

• “probably no more painful than having a tooth 
extraction”

Science

Institut für Sexualwissenschaft

Institute for Sexual Research: 1919

• Magnus Hirschfeld (14 May 1868 – 14 May 1935)

• founded the Scientific-Humanitarian Committee & World League Sexual Reform

• "the first advocacy for homosexual and transgender rights”

• 6 May 1933: the Deutsche Studentenshaft attacked the Institute 

• 12,000-20,000 books/articles burned

• Dora “Dorchen” Richter: first to undergo male-to-female SRS was killed this attack or later

• Destroyed images etc.

• Confiscated thousands of  names and addresses main administrator

• Kurt Hiller, Main administrator sent concentration camp.

• Hirschfeld in Paris.  

• 28 June 1934: Night of  the Long Knives: purged ranks of  SA of  gay men

• Round up and send to Work or Death camps. Used addresses confiscated. 

Endocrine Care of  Transgender Individuals

• Sexual Dimorphism

• Throughout history rigid conformity

• Transsexual

• People want to live life that corresponds to experienced gender, not designated gender

• The Transsexual Phenomenon: Benjamin

• Trans phenomena

• Gender identity: unidimensional continuum: all male to all female

• Others:

• Both male & female gender identity

• No classification

• Rapid involuntary alternation between male and female

• Men who do not experience as male, but do not want to live as woman

• Some countries recognize non-male and non-female genders

Hirschfeld, 1923

Benjamin, 1967

Definitions

• Gender dysphoria: A.P.A. instead Transsexualism

• Not satisfied with designated gender

• Transsexualism not disease by DSM criteria 

• Gender dysphoria is disease

• WHO ICD-10: transsexualism

• WHO ICD-11: gender incongruence

DSMV, 5th ed

Int Rev Psychiatry 2012

Definitions

• Cisgender: gender identity matches her/his sex assigned birth

• Gender: attitudes, feelings, & behaviors experience and expression of  bio sex

• Gender Identity: personal experience of  oneself  as boy/man, girl/woman, mix of  two, neither, 
or as gender beyond man or woman.

• Gender Expression: Expression of  one’s gender identity

• Gender Stereotypes: ideas different characteristics that men and women have and should have, 
determined by culture and time

• Gender incongruence: between a person’s own experience of  their gender & birth-assigned sex

• Social: difference between person’s gender identity & gender others recognize

• Physical: difference gender identity and secondary sex characteristics

Definitions

• Gender Dysphoria: Discomfort or distress with one’s own gender incongruence

• Gender transition: Adoption of  characteristics that match gender identity

• Social

• Physical

• Sex: biological status as male or female (chromosomes, hormones, gonad, genital)

• Sexual orientation: Whom one is sexually attracted to 

• Transgender person: Experience a degree of  gender incongruence

• Transgender man

• Transgender Woman
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EpidemiologySample Measure Prevalence of  transgender people

By birth-assigned sex

Authors Male Female All

Glen & Hurrell

UK

9950 ID as other 

gender or in 

another way

0-6% 0.4% 0.5%

Clark et al

New Zealand

7729 high shool

students

ID as transgender 1.3% 1.2% 1.2%

Kuyper & Wijsen

Netherlands

8064 adults ID on gender 

spectrum

0-1% 0-9% 0.9%

Van Caenegem et 

al

Belgium

1832 adults ID on gender 

spectrum

0.7% 0-6% 0-6%

EPIDEMIOLOGY

Winter S, et al.  Lancet 2016

Treatment

• Historically: elixirs and creams

• Testosterone

• Available in 1935

• Diethylstilbestrol

• Available in 1938

• Treatment: latter 20th century

• Hormones

• Gender-affirming surgery

• Harry Benjamin International 

Gender Dysphoria Association: 

1979

• World Professional Association for 

Transgender Health (WPATH)

• Standards for Treatment

Treatment

• Mental Health Provider

• Social Transition

• Fertility Preservation

• Name Change

• Treatment

• Hormonal

• Surgery

• Reversible

• Partly Reversible

• Irreversible 

Biology 

Gender
• Male or female

• Self-awareness changes: infancy-childhood

• Cognitive & affective learning

• Parents, peers, & environment

• Not sure when & if  gender identity crystallized

• ?Factors that influence development gender dysphoria

• Complex interplay

• Biology

• Culture

• environment

JCEM 2014

Endocr Pract 2015

Endocrinology

Gender
• No difference circulating steroids transgender vs non-transgender

• 46,XX Virilizing CAH

• Elevated prenatal and postnatal androgens

• Increased frequency of  Gender dysphoria

• Some studies suggest affect gender behavior and sexual orientation, then identity

• 46,XY, androgen synthesis abnormalities

• Raised as girls Higher frequency of  gender dysphoria

• 46,XY

• 5 alpha reductase deficiency: T to DHT

• Raised as girls, Virilize at puberty and change to male (in some cultures)

• Case series of  fertility

• Dominican Repbulic; güeveloces (penis at twelve), Papua New Guinea (kwolu-aatmwol: transform into male thing, and Turkey)

• 4 elite women athletes with 5-ARD sterilized and partial clitoridectomies to compete in sport. (BMJ: 2014)

Genetics

Gender Dysphoria

• Heritability of  GD

• Genetics account 62% variance in gender dysphoria

• Specific genes

• May have oligogenic component

• Genes involved sex hormone-signaling (estrogen receptor alpha, androgen receptor, etc).

• Brain structure

• Some differences

• Not complete sex reversal brain structures
Behav Genet 2002; J Sex Med 2012;

J Sex Med 2014;Biol Psychiatry 2009;

Adolesc Health Med Ther 2020
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DSM-5 Criteria for Gender Dysphoria in Adolescents and Adults

A. A marked incongruence between one’s experienced/expressed gender and natal gender of  at least 6 mo in duration, 

as manifested by at least two of  the following:  

1. A marked incongruence between one’s experienced/expressed gender and primary and/or secondary sex 

characteristics (or in young adolescents, the anticipated secondary sex characteristics)  

2. A strong desire to be rid of  one’s primary and/or secondary sex characteristics because of  a marked 

incongruence with one’s experienced/expressed gender (or in young adolescents, a desire to prevent the development of  

the anticipated secondary sex characteristics)  

3. A strong desire for the primary and/or secondary sex characteristics of  the other gender  

4. A strong desire to be of  the other gender (or some alternative gender different from one’s designated gender)  

5. A strong desire to be treated as the other gender (or some alternative gender different from one’s designated 

gender)  

6. A strong conviction that one has the typical feelings and reactions of  the other gender (or some alternative gender 

different from one’s designated gender)  

B. The condition is associated with clinically significant distress or impairment in social, occupational, or other 

important areas of  functioning.  

Specify if:  

1. The condition exists with a disorder of  sex development.  

2. The condition is posttransitional, in that the individual has transitioned to full-time living in the desired gender (with 

or without legalization of  gender change) and has undergone (or is preparing to have) at least one sex-related medical 

procedure or treatment regimen—namely, regular sex hormone treatment or gender reassignment surgery confirming the 

desired gender (e.g., penectomy, vaginoplasty in natal males; mastectomy or phalloplasty in natal females).  

Gender Dysphoria

• Childhood GD

• Minority Persist into adolescence

• In adolescence significant number will identify as homosexual or bisexual (instead GD)

• Persistence more likely if  more extreme GD in childhood

• Different numbers with new DSM-5 Criteria (stricter Dx)

•

Diagnosis of  GD made by mental health professional

•

Medical providers ensure patients understand consequences of  hormone suppression & cross-sex 

hormone Rx prior to Rx

•

Suppression of  pubertal hormones with GnRH agonist only after early puberty has been reached

•

Initiate cross-sex hormone Rx at “about” age of  16 yr

•

Defer surgery until at least 18 yr of  age

Pediatric/Adolescent

Recommendations

Hembree WC et al. J Clin Endocrinol Metab 2009

Adolescents 

GnRH agonist Tx
• 1. A qualified MHP has confirmed that:  

• •the adolescent has demonstrated a long-lasting and intense pattern of  gender nonconformity or gender dysphoria (whether suppressed or expressed),  

• •gender dysphoria worsened with the onset of  puberty,  

• •any coexisting psychological, medical, or social problems that could interfere with treatment (e.g., that may compromise treatment adherence) have 
been addressed, such that the adolescent’s situation and functioning are stable enough to start treatment,  

• •the adolescent has sufficient mental capacity to give informed consent to this (reversible) treatment,  

• 2. And the adolescent:  

• •has been informed of  the effects and side effects of  treatment (including potential loss of  fertility if  the individual subsequently continues with sex 
hormone treatment) and options to preserve fertility,  

• •has given informed consent and (particularly when the adolescent has not reached the age of  legal medical consent, depending on applicable 
legislation) the parents or other caretakers or guardians have consented to the treatment and are involved in supporting the adolescent throughout the 
treatment process,  

• 3. And a pediatric endocrinologist or other clinician experienced in pubertal assessment  

• •agrees with the indication for GnRH agonist treatment,  

• •has confirmed that puberty has started in the adolescent (Tanner stage ≥G2/B2),  

• •has confirmed that there are no medical contraindications to GnRH agonist treatment. 

Adolescents

Hormone Tx

• 1. A qualified MHP has confirmed:  

• •the persistence of  gender dysphoria,  

• •any coexisting psychological, medical, or social problems that could interfere with treatment (e.g., that may compromise treatment adherence) have been 
addressed, such that the adolescent’s situation and functioning are stable enough to start sex hormone treatment,  

• •the adolescent has sufficient mental capacity (which most adolescents have by age 16 years) to estimate the consequences of  this (partly) irreversible 
treatment, weigh the benefits and risks, and give informed consent to this (partly) irreversible treatment,  

• 2. And the adolescent:  

• •has been informed of  the (irreversible) effects and side effects of  treatment (including potential loss of  fertility and options to preserve fertility),  

• •has given informed consent and (particularly when the adolescent has not reached the age of  legal medical consent, depending on applicable legislation) the 
parents or other caretakers or guardians have consented to the treatment and are involved in supporting the adolescent throughout the treatment process,  

• 3. And a pediatric endocrinologist or other clinician experienced in pubertal induction:  

• •agrees with the indication for sex hormone treatment,  

• •has confirmed that there are no medical contraindications to sex hormone treatment. 

Pediatric/Adolescent 

Recommendations

• New Recommendations: 2017

• Recognition that there may be compelling reasons to start cross-sex hormones prior to age 16 years in 
some GD/Gender Incongruent adolescents

• Potential risks to bone health with prolonged hypogonadism

• Potential risks to mental health if  pubertal development is markedly out of  sync with peers

• Pubertal induction schemes using transdermal estradiol or subcutaneous testosterone

• Inclusion of  pubertal induction schemes for post-pubertal adolescents, resembling adult 
protocols

• More targeted lab surveillance during pubertal suppression and pubertal induction
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Suppression Puberty

Follow-Up evaluations

• Every 3–6 mo

• Anthropometry: height, weight, sitting height, blood pressure, Tanner stages  

• Every 6–12 mo

• Laboratory: LH, FSH, E2/T, 25OH vitamin D  

• Every 1–2 y  

• Bone density using DXA  

• Bone age on X-ray of  the left hand (if  clinically indicated 

Outcomes of Current Treatment Model:

6 Year Follow-Up
N= 55 (22 MTF, 33 FTM)

Protocol
oPuberty blockers (Avg. 14.8 yr at start of Rx)

oCross Sex Hormones (CSH) (Avg. 16.7 yr at start of Rx)

o“Gender Reassignment Surgery” (Avg. age 20.7 yr)

Mental Health Outcomeso1 yr pre-blockers, T 0 for CSH, 1 yr post-surgery

•Results
oGender Dysphoria: Resolved

oPsychological functioning: Generally improved

o“Well being” >vs. same age young adults from general population

oNo patients reported regret at any phase of protocol

De Vries ALC et al. Pediatrics, 2014

GnRH Agonists in GD/ Gender Incongruent 

Youth:

Potential Adverse Effects
Bone mass, growth
oAmeliorated with subsequent initiation of “cross-

sex” hormone Rx? 

Brain

Fertility

Current Treatment Model

Bone Mineral Density: 6 Year Follow-Up
Potential study limitations:

Relatively small “N”(34: 15 MTF, 19 FTM)

? Relatively low hormone dosage during initial CSH Rx

No data on other factors influencing bone mass:
oDietary calcium intake

oVitamin D levels

oWeight-bearing exercise

Klink D et al. JCEM 2015

Current Treatment Model: 6 Year Follow-Up

Bone Mineral Density: Lumbar Spine 

JCEM 2015

GnRH Agonists & Brain Effects in GD/Gender 

Incongruent Youth
Does GnRHa effect “Executive Functioning”?

oWorking memory 

oReasoning

oProblem solving

oPlanning and execution

•Pre-frontal activation

•Significant development during puberty

Study

MTF (N = 18): Rx’d(8), 1.6 +/-1 (SD) yr

FTM (N = 22): Rx’d(12), 1.6 +/-1 (SD) yr

Results

No detrimental effect on Executive functioning

Psychoneuroendocrinology 2015
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GnRH Agonists & Fertility in GD/Gender 

Incongruent Youth
Blocking puberty at Tanner 2
oCompromised oocyte maturation

oCompromised spermatogenesis

Parental dilemmas

Preservation of fertility: desired option

Gaps in Knowledge & Priorities for 

Research
GD/Gender Incongruent Youth: 

No data with blockers in pt< 12 yr

No data with cross-sex hormones in pt< 16 yr

No RCTs (likely not feasible or ethical)

Need for prospective, long-term outcomes 

studies of medical interventions to optimize 

care

GD/Gender Incongruent Youth: Barriers to 

Care
Limited access to Rx

Off-label

Expensive

Often denied by insurance companies

Limited access to care
Relatively few clinical programs

Lack of training

Prejudice/ misunderstanding

Female Puberty Induction

• Induction of  female puberty with oral 17β-estradiol, increasing the dose every 6 mo:  

• 5 μg/kg/d  

• 10 μg/kg/d  

• 15 μg/kg/d  

• 20 μg/kg/d  

• Adult dose = 2–6 mg/d  

• In postpubertal transgender female adolescents, the dose of  17β-estradiol can be increased more rapidly:  

• 1 mg/d for 6 mo

• 2 mg/d 

Male Puberty Induction

• Induction of  male puberty with testosterone esters increasing the dose every 6 mo (IM or SC):  

• 25 mg/m2/2 wk (or alternatively, half  this dose weekly, or double the dose every 4 wk)  

• 50 mg/m2/2 wk

• 75 mg/m2/2 wk

• 100 mg/m2/2 wk

• Adult dose = 100–200 mg every 2 wk

• In postpubertal transgender male adolescents the dose of  testosterone esters can be increased more 
rapidly:  

• 75 mg/2 wk for 6 mo

• 125 mg/2 wk

Monitoring 

Induction of  Puberty

Every 3–6 mo

•Anthropometry: height, weight, sitting height, blood pressure, Tanner stages

Every 6–12 mo

•In transgender males: hemoglobin/hematocrit, lipids, testosterone, 25OH vitamin D

•In transgender females: prolactin, estradiol, 25OH vitamin D

Every 1–2 y

•BMD using DXA

•Bone age on X-ray of  the left hand (if  clinically indicated)

BMD should be monitored into adulthood (until the age of  25–30 y or until peak bone mass has been reached).

Baseline and Follow-up Protocol During Induction of Puberty
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Recommendations

CSH therapy

• Hormone treatment transgender individuals is straightforward 

• conventional hormone paradigms 

• Diagnosis by knowledgeable clinician

• Monitoring as with others using the same hormone regimens for other 
purposes

• treatment monitoring with conventional laboratory testing

• education of  transgender individuals regarding reasonable expectations of  physical 
changes. 

Criteria Gender-affirming HT

Adults

• 1. Persistent, well-documented gender dysphoria/gender incongruence  

• 2. The capacity to make a fully informed decision and to consent for treatment  

• 3. The age of  majority in a given country (if  younger, follow the criteria for 
adolescents)  

• 4. Mental health concerns, if  present, must be reasonably well controlled  

World Professional Association for Transgender Health

Recommendations

CSH

• Typically, hormone treatment for transgender men (female to male) consists 

of  testosterone to bring the serum testosterone from the female range to the 

male range. The doses required are similar to those used for treatment of  

hypogonadal males in general. 

• •Typically for transgender women (male to female), hormone treatment 

consists of  an anti-androgen to lower testosterone levels (if  testes are 

present) and estrogen supplementation.

Medical Risks Associated With Sex Hormone 

Therapy: Female-Male

Transgender male: testosterone

Very high risk of  adverse outcomes:

•Erythrocytosis (hematocrit > 50%)

Moderate risk of  adverse outcomes:

•Severe liver dysfunction (transaminases > threefold upper limit of  normal)

•Coronary artery disease

•Cerebrovascular disease

•Hypertension

•Breast or uterine cancer

Monitoring

Female to male

• Labs

• Serum Testosterone

• Hematocrit

• Lipid Profile

• •Malignancy screening 

• all body parts present regardless of  whether or not they are associated with one sex or 
another (e.g. don’t forget Pap smears and mammograms if  required for transgender 
men with cervixes and breasts respectively).

Medical Risks Associated With Sex Hormone 

Therapy:Male-Female

Transgender female: estrogen

Very high risk of  adverse outcomes:

•Thromboembolic disease

Moderate risk of  adverse outcomes:

•Macroprolactinoma

•Breast cancer

•Coronary artery disease

•Cerebrovascular disease

•Cholelithiasis

•Hypertriglyceridemia

Medical Risks Associated With Sex Hormone Therapy
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Estrogen Therapy

Risks

• Thromboembolism

• DVT, PE

• CVA

• There are insufficient data to assess the risk of  therapy on triglycerides, 
prolactin, breast cancer risk, and other female reproductive tract carcinoma 
risk 

• The chief  bone density concern is loss of  bone if  hormones are 
discontinued

VTE

• Asschemanet al. (2014) 1% incidence of  VTE among 1076 transwomen (5.4 
years)

• Gooren et al. (2008), no increase in VTE among 2236 transgender women 
on estradiol from 1975 to 200 (Ethinyl estradiol = 6 –8% incidence)

• Wierckxet al. (2013) 5% of  214 MTF individuals developed VTE within the 
first three years of  estrogen therapy BUT 10 out of  11 of  these women had 
at least one VTE risk factor (smoking, immobilization/surgery, or 
thrombophilia)

Monitoring 

Male to Female

• Usual monitoring includes serum testosterone (to determine success of  

therapy), estrogen level (estradiol), prolactin, potassium, and triglycerides 

(lipid profile).

• Malignancy screening must include all body parts (including remaining 

prostates and newly developing breasts for transgender women)

Masculinizing effects

transgender males

Effect Onset Maximum

Skin oiliness/acne 1–6 mo 1–2 y

Facial/body hair growth 6–12 mo 4–5 y

Scalp hair loss 6–12 mo —a

Increased muscle mass/strength 6–12 mo 2–5 y

Fat redistribution 1–6 mo 2–5 y

Cessation of  menses 1–6 mo —b

Clitoral enlargement 1–6 mo 1–2 y

Vaginal atrophy 1–6 mo 1–2 y

Deepening of  voice 6–12 mo 1–2 y

Masculinizing Effects in Transgender Males

Feminizing Effects

Transgender Females

Effect Onset Maximum

Redistribution of body fat 3–6 mo 2–3 y

Decrease in muscle mass and 

strength
3–6 mo 1–2 y

Softening of skin/decreased 

oiliness
3–6 mo Unknown

Decreased sexual desire 1–3 mo 3–6 mo

Decreased spontaneous erections 1–3 mo 3–6 mo

Male sexual dysfunction Variable Variable

Breast growth 3–6 mo 2–3 y

Decreased testicular volume 3–6 mo 2–3 y

Decreased sperm production Unknown >3 y

Decreased terminal hair growth 6–12 mo >3 ya

Scalp hair Variable —b

Voice changes None

Feminizing Effects in Transgender Females

Recommendations

• Hormone therapy risks for transgender individuals are not known to differ 

from risks to others with similar treatment and hormone profiles

• •Monitor patients every 3 months initially and then every 6-12 months

• •Monitor prolactin levels in individuals treated with estrogens

• •Monitor cardiac risk factors like lipid profile and diabetes
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Recommendations (cont)

• Bone density if  osteoporosis risk especially when hypogonadal

• Breast cancer surveillance (for trans women or trans men with breast tissue) 

per existing guidelines for all women

• Prostate cancer surveillance (for trans women) per existing guidelines for all 

men

• Hysterectomy and oophorectomy necessity to be determined by patient and 

treating clinicians

Gender-affirming surgery

Criteria: Affects fertility

• 1. Persistent, well-documented gender dysphoria  

• 2. Legal age of  majority in the given country  

• 3. Having continuously and responsibly used gender-affirming hormones for 12 mo
(if  there is no medical contraindication to receiving such therapy)  

• 4. Successful continuous full-time living in the new gender role for 12 mo

• 5. If  significant medical or mental health concerns are present, they must be well 
controlled  

• 6. Demonstrable knowledge of  all practical aspects of  surgery (e.g., cost, required 
lengths of  hospitalizations, likely complications, postsurgical rehabilitation) 

Gender Affirming Surgeries

Types

• Affect fertility

• Removal of  penis and gonads in male

• Removal of  uterus and gonads in female

• Legal Governance: state, country

• Do not affect fertility

• Top Surgery: F-M

Gender Affirming Surgery

Male-Female

• Gonadectomy

• Penectomy & neovagina creation

• Penile skin: wall of  vagina

• Insufficient: then intestine or oral epithelium

• Scrotum: labia majora

• Clitoris: preserve neurovascular bundle and use tip of  penis

• G-spot: some surgeons create

• Uterine transplant

Gender Affirming Surgery

Male-Female

• Risks

• Prolapse neovagina

• RV fistula

• Delayed healing

• Vaginal stenosis: dilators

• Other complications

Gender Affirming Surgery

Male-Female

• Others:

• Voice therapy

• Laryngeal surgery

• Breast augmentation

• Hair Removal

• Electrolysis

• Laser

• Facial feminization surgery
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Gender Affirming Surgery

Female-Male

• Top Surgery

• Mastectomy

Gender Affirming Surgery

Female-Male

• Delay surgery until after years androgen Tx

• Hysterectomy, Bilateral salpingo-oophorectomy, vaginectomy

• Neopenis creation

• Cosmetic appearance improved

• Radial forearm flap: 

• Erections: 

• Reinervation of  flap & sometimes erections

• Implants

• Penis transplants proposed

Gender Affirming Surgery

Female-Male

• Metaoidioplasty

• Clitoris released 

• Moved forward 

• Void standing

• Scrotum

• From labia majora

• Testicular implants

Gender Affirming Surgery

Female-Male

• Many do not have surgery

• Lack of  access

• High cost

• Significant complications

Conclusions

• Treatment helps develop physical characteristics of  the Affirmed Gender

• Endocrine regimens should:

• a.Suppress endogenous sex hormone levels

• b.Maintain normal sex hormone levels of  person’s affirmed gender

Conclusions

• No hormone treatment for pre-pubertal persons with GD/Gender 

Incongruence

• Adolescent treatment should include knowledgeable Mental Health 

Practitioners and fertility discussion

• Suppress puberty at Tanner Stage G2/B2 adolescents (informed consent)

• Gender affirming hormone at age 16 or earlier if  compelling reasons
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Conclusions

• Treat adults to attain physiologic levels of  gender-appropriate steroids

• Removal of  natal gonads may be required to avoid high dose steroids 

• Hormone treatment must be monitored for adverse effects 

Diversity


