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Despite thegrowingnumberof adult transgenderandgender
diverse (TGD) patients seeking health services, there are
many unknowns regarding how routine screening recom-
mendations should be applied to TGD persons receiving
gender-affirming hormone therapy (GAHT). Patients taking
GAHTmayhave disease risks that differ fromwhat is expect-
ed based on their sex assigned at birth or affirmed gender
identity. We discuss two patient cases, one transgenderman
andone transgenderwomanwhopresent for routinemedical
care, to review several conditions that may be impacted by
thehormonesutilized inmasculinizing and feminizingGAHT
and for which screening recommendations are available for
TGD adults: cardiovascular risk factors, osteoporosis, breast
cancer, cervical cancer, and prostate cancer.We reviewed the
TGD-specific screening recommendations from several ma-
jor medical organizations and programs and found them to
be largely based upon expert opinion due to a lack of evi-
dence. The goal of this narrative review is to assist healthcare
professionals in counselingandscreening their TGDpatients
when and where appropriate. Not all TGD adults have the
ability or need to receive routinemedical care from a special-
ized TGD health clinic; therefore, it is essential for all
healthcare professionals involved in routine and gender-
affirming care to have knowledge about these conditions
and screenings.
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INTRODUCTION

An estimated 1.4 million people in the USA (0.6% of the adult
population) identify as transgender or gender diverse (TGD),
meaning their gender identity does not align with their sex
assigned at birth.1 Many TGD individuals report negative
experiences with the healthcare system, fears of discrimination
and mistreatment, and lack of insurance coverage for gender-
affirming hormone therapy (GAHT) and gender-affirming
surgery (GAS).2 Additionally, healthcare professionals report
limited to no training in TGD health and discomfort in pro-
viding care.3

Routine care includes screenings to detect potential health
problems in asymptomatic persons. Typically, screening rec-
ommendations are based on the quality of evidence available
to determine the need for testing a population. Several factors
must be considered including overall disease incidence and
prevalence and the quality of a screening tool to accurately
detect disease. Screening recommendations may be overarch-
ing for all adults or specific to the presence of tissues or
organs. For TGD patients, a proper history needs to include
a thorough “organ inventory” to avoid assuming the presence
or absence of tissues and organs based on sex assigned at birth
or gender identity.
This narrative review examines the available evidence and

TGD-specific recommendations from medical societies and
healthcare organizations for common screenings for several dis-
eases that may be impacted by utilization of masculinizing (e.g.,
testosterone) or feminizing (e.g., estrogen with or without
antiandrogen) GAHT, including conditions in which applying
general population guidelines may over- or underestimate the
cost-effectiveness of screening TGD persons on GAHT.4 We
identified each organization’s self-defined level of strength and/or
quality of evidence for screening recommendations for cardio-
vascular risk factors, osteoporosis, breast cancer; cervical cancer
in transgender men; and prostate cancer in transgender women.
We designated recommendations as “ungraded” if they did not
specify a level of strength or quality of evidence, which reveals
areas for much-needed future research.

Prior Presentations: Presented as a mini-symposium at the U.S. Profes-
sional Association for Transgender Health 2019 Meeting in Washington,
DC, on September 7, 2019.
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Herein, acknowledging limitations of ever-changing termi-
nology and definitions, we use the terms TGD (for transgender
and gender diverse), transgender men (generally, assigned
female at birth but currently have male gender identity; inclu-
sive of transmasculine/nonbinary persons for the purposes of
this manuscript), and transgender women (generally, assigned
male at birth but currently have female gender identity; inclu-
sive of transfeminine/nonbinary persons for the purposes of
this manuscript) in describing study results and screening
recommendations. Table 1 provides definitions for terms used
in this paper.

CASES

Case 1

TR is a 40-year-old, non-Hispanic Black transgender manwho
presents to the familymedicine clinic with questions regarding
health maintenance. He is healthy and his only medication is
testosterone cypionate 60 mg intramuscularly weekly since
age 19 years. TR underwent bilateral mastectomy at age 22
years and hysterectomy-oophorectomy at age 23 years. His
vital signs are normal and physical exam is unremarkable.
How do you advise TR about screening tests?

Case 2

AM is a 63-year-old, Hispanic white, and Asian transgender
woman who presents to a new primary care clinic for an annual
physical. She has been on an estradiol patch and spironolactone
since age 56 years and has not undergone any GAS. AM has
depression and hypertension and takes citalopram and lisinopril.
There is a family history of coronary artery disease in her father
and osteoporosiswith hip fracture in hermother. She quit tobacco
prior to initiating GAHT but smoked for 35 years prior. Vital
signs were significant for a blood pressure of 141/82 mmHg
5min after remaining seated; the rest of the examwas unremark-
able. How do you counsel AM about screening tests?

CARDIOVASCULAR RISK FACTORS AMONG
TRANSGENDER AND GENDER DIVERSE ADULTS

Cardiovascular disease is the most common cause of death in
adults worldwide.5 Cardiovascular risk data are inconsistent
with some, but not all, studies reporting a higher risk in
transgender women compared to transgender men on
GAHT.6–8 Recent systematic and narrative reviews on cardio-
vascular disease in TGD adults reported low absolute rates of
myocardial infarction (MI), venous thromboembolism (VTE),
and ischemic stroke but the average age of the populations
studied was relatively young.6, 7 Cross-sectional epidemiolog-
ical data from the 2014 to 2017 U.S. Behavioral Risk Factor
Surveillance System (BRFSS) surveys revealed in a multivar-
iate adjusted model that transgender men were 4.90 (95% CI
2.21–10.9) and 2.53 (95% CI 1.14–5.63) times as likely to
self-report a history of MI compared to cisgender women and
men, respectively, whereas transgender women were 2.56
(95% CI 1.78–3.68) times as likely to self-report a history of
MI compared to cisgender women but did not have higher
odds compared to cisgender men.9

When cardiovascular events among TGD adults in retrospec-
tive cohort studies are compared to reference (presumed
cisgender) populations, transgender women have higher rates of
VTE and ischemic stroke compared to referencemen andwomen
as well as higher rates of MI compared to reference women but
not reference men.10, 11 Transgender men in those studies had
similar risks of VTE and ischemic stroke compared to reference
populations, though recent analysis of the Amsterdam

Table 1 Terminology

Term/phrase Definition

Cisgender Describes persons whose gender identity
aligns with their sex assigned at birth
(i.e., not transgender)

Gender diverse Persons who may identify and present
themselves as both or alternatively male
and female, as neither male nor female,
or as a gender outside the male/female
binary (i.e., nonbinary).

Gender dysphoria The distress and unease associated when
a person’s gender identity and sex
assigned at birth do not align. The phrase
“gender identity disorder” is no longer
used, particularly after the 2013
American Psychiatric Association’s
DSM-5 replaced it with “gender dys-
phoria.”

Gender identity A person’s innate, self-identified gender
(e.g., as a man, woman, or something
else) that may or may not align with that
person’s external genitalia or sex
assigned at birth. Gender identity is not
visible to other people.

Gender-affirming hormone
therapy (GAHT)

The use of medical therapies (e.g.,
estrogens, anti-androgens, testosterone,
GnRH agonists) to reduce gender
dysphoria.

Gender-affirming surgery
(GAS)

The surgical part of gender-affirming
management. Procedures may include
facial surgery, gonadectomy, hysterecto-
my, mastectomy, implants, penectomy,
vaginoplasty, phalloplasty,
metoidioplasty.

Nonbinary Describes persons whose gender identity
falls outside male and female binary
definitions. This may include identifying
as both or alternating male and female,
neither male or female, more masculine,
more feminine, or something else.

Transgender Describes persons whose gender identity
differs from their sex assigned at birth;
independent of the decision to use
GAHT or undergo GAS. This is an
adjective.The terms “transgendered” or
“transgenders” should not be used.

Transgender men/
transmasculine

Generally, refers to persons who were
assigned female at birth but have male/
masculine gender identity.

Transgender women/
transfeminine

Generally, refers to persons who were
assigned male at birth but have female/
feminine gender identity.

DSM-5, Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition; GnRH, gonadotrophin-releasing hormone
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transgender men cohort showed higher risk of MI compared to
reference women but not reference men.10, 11 Interpretation of
cardiovascular risk among TGD adults needs to be considered in
the context of cisgender adults’ risk, absolute rates of cardiovas-
cular events, relatively young ages at initiation of GAHT in
persons that were studied, duration of GAHT, types and routes
of administration of GAHT, and lack of long-term prospective
data.6, 7, 12

Lipids, Blood Pressure, BodyWeight, and Type 2
Diabetes Mellitus

GAHT may adversely affect lipids, blood pressure, and body
weight, although there are inconsistencies across studies.7, 13, 14

A systematic review and meta-analysis of 24 months of testoster-
one therapy in transgender men reported mean increases in tri-
glycerides (21.4 mg/dL [95% CI 0.1–42.6]) and LDL-cholesterol
(17.8 mg/dL [95% CI 3.5–32.1]) and a mean decrease in HDL-
cholesterol (− 8.5 mg/dL [95% CI − 13.0 to − 3.9]).6 The same
meta-analysis of GAHT for 24 months in transgender women
reported a mean increase in triglycerides (31.9 mg/dL [95% CI
3.9–59.9]) but no changes to the other lipid parameters.6 Trans-
dermal estrogen may mitigate the rise in triglycerides seen with
oral estrogens.
A recent European Network for the Investigation of Gender

Incongruence study was the largest study (n=430) that assessed
blood pressure before and after initiating GAHT.15 In contrast to
earlier smaller studies, it found that GAHT did not significantly
change systolic blood pressure (SBP) but increased diastolic
blood pressure (DBP) by 3 mmHg (95% CI 1–2) in transgender
men, and the difference did not differ by testosterone formula-
tion.12, 15, 16 In transgender women, SBP and DBP decreased
significantly (3 mmHg [95% CI 1–5] and 2 mmHg [95% CI 0–
3]; respectively), with comparable decreases between oral and
transdermal estrogen formulations and without correlation to
serum testosterone and estradiol levels.
GAHT is also associated with weight gain in both transgen-

der men (2.2–3.5 kg over 1–2 years) and transgender women
(1–3 kg over 1–2 years).13, 14 A meta-analysis of prospective
studies calculated a mean difference of 1.7 kg (95% CI 0.7–
2.7) after 6 to 24 months of testosterone in transgender men,
without clear differences between routes of administration,
and driven by significant decreases in body fat and increases
in lean mass.17 In transgender women, the mean difference in
body weight was 1.8 kg (95% CI 0.2–3.4) after 12 months of
GAHT, associated with oral rather than transdermal estrogen,
and driven by significant increases in body fat and decreases in
lean mass.17 According to 2014 to 2017 BRFSS data, trans-
gender men and women were significantly more likely to self-
report being overweight compared to cisgender women (ad-
justed OR 1.54 [95% CI 1.07–2.24] and 1.34 [95% CI 1.05–
1.72], respectively), but not compared to cisgender men.8

While type 2 diabetes mellitus is a significant risk factor for
cardiovascular disease, the role of GAHT on diabetes risk or
impaired glucose metabolism is unclear. In a cross-sectional

Belgian study, type 2 diabetes mellitus prevalence was higher
in transgender men on GAHT compared to age-matched control
women (36.2 vs. 0/1000 persons, P<0.001) but not control men
(P=0.06), and transgender women on GAHT had higher type 2
diabetes mellitus prevalence compared to age-matched control
men and women (42.0 vs. 6.2/1000 persons, P=0.04; 42.0 vs.
14.9/1000 persons, P=0.021, respectively).18 Data from the 2014
to 2017 BRFSS revealed a higher percentage of self-reported
diabetes among transgender women compared to cisgender
women (13.2 vs. 10.7%, P=0.04) but not cisgender men, and
transgender men had similar rates of self-reported diabetes com-
pared to both cisgender men and women.9

Screening for Cardiovascular Risk Factors

While GAHT may negatively affect some cardiovascular risk
factors, screening recommendations for cardiovascular risk
factors in TGD adults (Table 2) defer to general adult popula-
tion guidelines. Neither frequency nor age of onset of moni-
toring cardiovascular risk factors in TGD patients is specified
to be different from the general population.
In case 1, TR’s blood pressure and body mass index were

normal. He should be asked about family history of cardiovas-
cular disease and risk factors. In case 2, AM had hypertension,
normal bodymass index, and a significant family history of heart
disease. Her blood pressure should be repeated, and her antihy-
pertensive regimen should be adjusted if appropriate. AM should
be congratulated and encouraged to abstain from tobacco

Table 2 Screening Recommendations for Cardiovascular Risk
Factors

Organization Recommendations Level of strength
and/or quality of ev-
idence*

Endocrine Society
(2017)19

Use fasting lipid
profiles, diabetes
screening, and/or other
diagnostic tools; moni-
tor weight, blood pres-
sure, glucose, and lipid
metabolism at regular
intervals (“regular” is
not defined).

Weak
recommendation with
low-quality evidence
based on observation-
al studies or indirect
evidence

University of
California, San
Francisco
Transgender Care
(2016)20

Depending on the age
at which hormones are
begun and total length
of exposure, healthcare
professionals may
choose to use the
(cardiovascular) risk
calculator for the natal
sex, affirmed gender, or
an average of the two.

Medium-strength
recommendation
based on consensus
expert opinion

World
Professional
Association for
Transgender
Health, Standards
of Care, Version 7
(2011)4

Measure blood pressure
and weight at baseline
and subsequent visits.

Ungraded**

*Level of strength and/or quality of evidence as defined and determined
by the organization
**Ungraded, strength or quality of evidence not defined by the
organization
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smoking. TR and AM should have lipid panels drawn and
diabetes screening performed. Both patients’ estimated 10-year
atherosclerotic cardiovascular disease risk can be calculated. It is
unknown whether a person’s calculated risk should be based on
gender identity or sex assigned at birth (regardless of GAHT
status and/or duration). University of California, San Francisco,
for example, proposes options of calculating risk based on sex
assigned at birth or affirmed gender identity (possibly making
management decisions based on the highest calculated risk) or
averaging the two risks calculated for both male and female.

SCREENING FOR OSTEOPOROSIS IN TRANSGENDER
AND GENDER DIVERSE ADULTS

Although osteoporosis is common in older adults, it is fre-
quently underdiagnosed and undertreated.21 Estrogen is a key
regulator of bone health, and estrogen deficiency leads to the
rapid decline in bone mineral density (BMD) seen in postmen-
opausal cisgender women as well as the more gradual loss
seen in aging cisgender men.19, 22

In examining data on bone health in TGD people, exogenous
estrogen clearly benefits BMD.23 However, studies have shown
low BMD in transgender women (up to 18–22% reported to have
low BMD), often prior to GAHT initiation.24, 25 Questions have
been raised as to whether lower physical activity, vitamin D
deficiency, and tobacco use could contribute to lower baseline
BMD in transgender women. After GAHT initiation, BMD in-
creases despite increased fat mass and decreasedmusclemass.26 A
meta-analysis of 13 studies including 392 transgender women
reported increased spine BMD at 1 year (0.04 g/cm2 [95% CI
0.03–0.06]) and 2 years (0.06 g/cm2 [95% CI 0.04–0.08]) after
GAHT, although not hip BMD.27 Nonetheless, recent data noted
an elevated fracture risk in transgender women over age 50 years
(4.4% experienced a fracture) when compared to age-matched
cisgender men (2.4% [OR 1.90 (95% CI 1.32–2.74)]) and similar
to cisgender women (4.2% [OR 1.05 (95% CI 0.75–1.49)]).28

Baseline studies in transgender men indicate their BMD is
similar to that of the general cisgender population. With exoge-
nous testosterone and a modest decline in estradiol, studies,
including a meta-analysis with 247 transgender men after 12
and 24 months of GAHT, have shown no significant difference
in BMDwhen compared to their baseline BMD.26, 27 Recent data
did not show increased fracture risk in transgendermen across the
lifespan; 1.7% of the transgender men experienced a fracture
compared with 3.0% of the age-matched cisgender men (OR
0.57 [95% CI 0.35–0.94]) and 2.2% of age-matched cisgender
women (OR 0.79 [95% CI 0.48–1.30]).28

A more pressing area of concern is bone health in adults
who underwent pubertal blockade with gonadotropin-
releasing hormone (GnRH) agonists. GnRH agonists are
well-known to decrease BMD as they block endogenous sex
steroid production.29 Small studies suggest BMD declines in
GnRH-treated TGD youth, and although gains are made when
GAHT is started, they fail to “catch up” completely to age-

Table 3 Screening Recommendations for Osteoporosis

Organization Recommendations Level of strength
and/or quality of
evidence*

Endocrine
Society
(2017)19

Transgender
women:
In individuals
at low risk,
screening for
osteoporosis
should be
conducted at
age 60 years
or in those
who are not
compliant
with hormone
therapy.

Transgender
men:
Screening
should be
conducted in
those who
stop
testosterone
screening, are
not compliant
with hormone
therapy or
who develop
risks for bone
loss.

Ungraded**

Obtain BMD measurements
when risk factors for
osteoporosis exist, specifically
in those who stop sex hormone
therapy after gonadectomy.

Strong
recommendation
with low-quality
evidence-based
observational
studies or indirect
evidence

University of
California, San
Francisco
Transgender
Care (2016)20

Transgender people (regardless
of sex assigned at birth)
• Begin bone density screening
at age 65 years.
• Screening between ages 50
and 64 years should be
considered for those with
established risk factors for
osteoporosis.
• Transgender people
(regardless of sex assigned at
birth) who have undergone
gonadectomy and have a
history of at least 5 years
without hormone replacement
should also be considered for
bone density testing, regardless
of age

Weak
recommendation
based on
consensus expert
opinion

International
Society of
Clinical
Densitometry
(2019)30

• TGD individuals if they have
any of the following
conditions:
• History of gonadectomy or
therapy that lowers endogenous
gonadal steroid levels prior to
initiation of hormone therapy.
• Hypogonadism with no plan
to take GAHT.
• Existing ISCD indications for
BMD testing, such as
glucocorticoid use and
hyperparathyroidism, apply.
T- and Z-score calculation in
TGD individuals
• T-Scores should be calculated
using a uniform Caucasian
(nonrace adjusted) female
normative database for all
transgender individuals of all
ethnic groups; we recommend
using a T-score of <−2.5 or less
for diagnosis of osteoporosis in
all TGD individuals age 50
years or older, regardless of
hormonal status.
• Calculate Z-scores using the
normative database that
matches the gender identity of
the individual.
• If requested by the ordering
healthcare professional,

• Transgender
women:
• Good quality,
strong
recommendation
supported by the
available
evidence,
worldwide
applicability
• Transgender
men:
• Fair quality,
recommendation
supported by the
evidence,
worldwide
applicability

(continued on next page)
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matched peers even as young adults.23 Thus, the use of GnRH
agonists may have long-term repercussions for adults who
underwent pubertal blockade. Currently, there are no differing
recommendations for this subgroup, but healthcare profes-
sionals should ask TGD adults about puberty and consider
earlier osteoporosis screening if pubertal blockade occurred.
Few osteoporosis screening recommendations exist for TGD

adults (Table 3) and many questions remain as to the overall
prevalence of low BMD and fracture risk in TGD adults. Chang-
es in body composition and weight after the initiation of GAHT
may influence BMD and bone quality.23 Also unknown are the
long-term effects of pubertal blockade and the optimal type,
timing, dosage, and route of administration of GAHT for bone
outcomes. Thus, global limitations exist to providing evidence-
based screening recommendations.
In case 1, TR has a history of hysterectomy-oophorectomy

and osteoporosis screening is not indicated given his age
unless he decides to stop testosterone or suffers from a fragility
fracture. Although no clear guidelines exist, it is reasonable to
start screening TR at age 65 years if he does not develop other
risk factors for osteoporosis before then. In case 2, AM’s risk
factors for osteoporosis are age, race, and mother’s hip frac-
ture. Additional risks (e.g., long history of tobacco smoking,
though she quit 8 years ago, and possible lower BMD com-
pared to reference populations prior to initiating GAHT) make
it reasonable to order a screening DXA at this time and discuss
behaviors for optimal bone health.

SCREENING FOR BREAST CANCER IN TRANSGENDER
MEN

While some transgender men undergo pubertal blockade,29

most have gone through some degree of puberty with estrogen
exposure and breast development, placing them at risk for
breast cancer. However, breast cancer in transgender men
occurs at rates from 4.3 to 5.9 per 100,000 person-years, which
are just above the cisgender male incidence of 1.2 per 100,000
person-years andmuch lower than the cisgender female rate of
170 per 100,000 person-years.31–34 Limitations to these

studies are the younger ages of TGD populations studied and
paucity of TGD adults over age 60 years.
The most common type of breast cancer in transgender men is

invasive ductal carcinoma (38.9%),31 with high rates of estrogen
and progesterone receptor positivity—85.7% and 71.4%,
respectively—among 14 cases. Only two cases evaluated andro-
gen receptor positivity (both were positive), and three cases had
BRCA testing performed (all negative).31 Low reported numbers
of breast cancer in transgender men, after long-term treatment
with testosterone, may be due to reduction of glandular tissue,
involution of the lobuloalveolar structures, and prominence of
fibrous connective tissue.35 Not all studies identified which, if
any, transgender men had undergone chest reduction GAS in
advance of cancer diagnosis; however, some did report cancer
diagnosis following GAS.31–34 This is likely because the intent of
masculinizing chest surgery (including bilateral subcutaneous
mastectomy) is to provide masculinizing contour, not complete
tissue removal.36

Despite breast cancer incidence closer to that of cisgender men,
there is no recommended reduction in breast cancer screening
frequency with mammography among standard guidelines for
transgender men as compared to cisgender females, even after
chest GAS (Table 4). The guidelines cite lack of robust data to
alter present guidance. Future research can reevaluate risk and
screening guidelines as the transmasculine population ages and
study the impacts of chest reduction GAS on screening modality
and frequency.
Mammography compresses tissues, which may be difficult

in transgender men following masculinizing chest GAS. In
this situation, a radiology consultation may be helpful in
discussing screening mammography pros and cons. Alterna-
tives such as ultrasound or magnetic resonance imaging may
be considered if mammography cannot be utilized; however,
these alternative strategies need to be studied for cost-
effectiveness and outcomes compared to mammography in
transgender men after bilateral mastectomy. In TR’s case, he
had a bilateral mastectomy 18 years ago. It is recommended
that he undergo annual chest wall palpation (including sub-
and peri-areolar regions) as breast tissue may still be present
after mastectomy. Mammography limitations and whether
other modalities are needed if an abnormality is palpated
should also be discussed with him and shared decision-
making should be employed.

SCREENING FOR BREAST CANCER IN TRANSGENDER
WOMEN

Even though the physiologies of transgender women and
postmenopausal cisgender women are not completely compa-
rable, there have been concerns that transgender women may
have elevated breast cancer risk given their potential for long-
term estrogen exposure. Exposure to conjugated equine estro-
gens (CEEs) plus medroxyprogesterone (formulations not
commonly used for feminizing GAHT) in postmenopausal

Table 3. (continued)

Organization Recommendations Level of strength
and/or quality of
evidence*

Z-scores may also be calculated
using the normative database
that matches the sex recorded at
birth.

*Level of strength and/or quality of evidence as defined and determined
by the organization
**Ungraded, strength or quality of evidence not defined by the
organization
TGD, transgender and gender diverse; GAHT, gender-affirming
hormone therapy; ISCD, International Society of Clinical Densitometry;
BMD, bone mineral density
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cisgender women with an intact uterus was associated with
significantly higher breast cancer incidence but not breast
cancer mortality compared to placebo, whereas exposure to
CEEs alone in postmenopausal women with prior hysterecto-
my was associated with significantly lower breast cancer
incidence and mortality compared to placebo.39 Retrospective
cohort studies with different lengths of follow-up and refer-
ence groups have demonstrated few cases of breast cancer in
transgender women.33, 40 The estimated incidence of breast
cancer from a large Dutch cohort of transgender women (4.1
per 100,000 person-years) was lower than expected when
compared to cisgender females but similar to cisgender males,
as referenced above.32 A more recent analysis of the same
Dutch cohort with longer follow-up found that the incidence

of breast cancer in transgender women (43 per 100,000
person-years) was 46.7-fold higher compared to that in
cisgender men but about one-third the incidence compared to
cisgender women.33

As there is currently no evidence that breast cancer risk
among transgender women is higher than that in cisgender
women, recommendations for breast cancer screening in trans-
gender women are largely based on guidelines for cisgender
women (Table 5). These guidelines were created prior to the
newer Dutch data showing a higher risk of breast cancer in
transgender women compared to cisgender men, and thus
reaffirmed the current breast cancer screening recommenda-
tion for transgender women.

Table 5 Screening Recommendations for Breast Cancer in
Transgender Women

Organization Recommendations Level of strength
and/or quality of
evidence*

Endocrine Society
(2017)19

If no known increased
breast cancer risk,
follow screening
guidelines
recommended for
cisgender women.

Weak
recommendation with
low-quality evidence-
based observational
studies or indirect
evidence

University of
California, San
Francisco
Transgender Care
(2016)20

Screening
mammography every 2
years starting at age 50
years in addition to
being on feminizing
GAHT for 5–10 years.

Weak
recommendation
based on
observational studies
in TGD population

American College
of Gynecologists
(2011)37

Age-appropriate
screening** for breast
cancer should be
continued.

Ungraded***

American
Roentgen Ray
Society (2014)38

Transgender women
≥50 years old with past
or current hormone
use:Annual
mammography if the
patient has additional
risk factors such as
estrogen and progestin
use for >5 years, body
mass index >35 kg/m2,
and family history;
clinical breast
examination
recommended only for
educational benefit, not
for formal cancer
screening.
Transgender women
with no hormone use:
Routine screening is
not indicated unless the
patient has other known
risk factors, e.g.,
Klinefelter syndrome.

Ungraded***

*Level of strength and/or quality of evidence as defined and determined
by the organization
**Age-appropriate screening is defined as every 1–2 years beginning at
age 40 years (for women at average risk), starting no later than age 50
years, and continuing until at least age 75 years
***Ungraded, strength or quality of evidence not defined by the
organization
TGD, transgender and gender diverse; GAHT, gender-affirming
hormone therapy

Table 4 Screening Recommendations for Breast Cancer in
Transgender Men

Organization Recommendations Level of strength
and/or quality of
evidence*

Endocrine Society
(2017)19

Screening with sub- and
peri-areolar annual
breast exams after mas-
tectomy; if mastectomy
is not performed, then
consider mammograms
as recommended by the
American Cancer Soci-
ety.

Ungraded**

University of
California, San
Francisco
Transgender Care
(2016)20

Engage in dialogue
with transgender men
who underwent bilateral
mastectomy about the
unknown risks
associated with residual
breast tissue, as well as
the possible technical
limitations of
mammography.

Strong
recommendation
based on consensus
expert opinion

American College
of Gynecologists
(2011)37

Age-appropriate
screening*** for breast
cancer should be
continued unless
mastectomy has
occurred.

Ungraded**

American
Roentgen Ray
Society (2014)38

Transgender men who
underwent reduction
mammoplasty or no
chest surgery: Breast
examinations and
screening
mammography are
recommended as for
cisgender women.
Transgender men after
bilateral mastectomy:
Yearly chest wall and
axillary examinations.
Preoperative
transgender men:
Mammography only if
patient meets usual
cisgender female
requirements.

Ungraded**

*Level of strength and/or quality of evidence as defined and determined
by the organization
**Ungraded, strength or quality of evidence not defined by the
organization
***Age-appropriate screening is defined as every 1–2 years beginning
at age 40 years (for women at average risk), starting no later than age
50 years, and continuing until at least age 75 years
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In AM’s case, a screening mammogram is reasonable now
because she is over age 50 years and has taken estrogen for
more than 5 years. Noted caveats to breast cancer screening in
transgender women include lack of evidence guiding recom-
mendations and how to manage screening in the presence of
breast implants, which some transgender women obtain as part
of GAS. Mammography is the first-line screening recom-
mended for any person with breast implants; however, it is
less sensitive in detecting breast cancer in a person with breast
implants compared to someone without.41, 42 Ultrasound, on
the other hand, is not recommended for routine screening but
rather to investigate implant complications in people with
pain, lumps, or asymmetries.43 Additional prospective re-
search is needed to better characterize predictors of breast
cancer in transgender women and cost-effectiveness among
screening modalities.

SCREENING FOR CERVICAL CANCER IN
TRANSGENDER MEN

In general, cervical cancer and human papillomavirus (HPV)
infection, the cause of 99.7% of cervical cancers, are decreas-
ing in incidence due in part to increased screening and the
HPV vaccine.44 HPV is predominately transmitted sexually,
with penile-vaginal sex having the highest risk of transmission
(though all forms of genital contact can transmit).45 There are
very few cases reported in transgender men on testosterone,
which may be related to some undergoing hysterectomy.20, 36

Despite this, many transgender men have a uterus and as such
require cervical cancer screening.

There are unique challenges associated with cervical cancer
screening in transgender men (Table 6). Testosterone causes
vaginal atrophy and a decrease in cervical cellularity, which
can lead to inadequate Pap tests. Longer duration of testoster-
one treatment is associated with higher risk of inadequate Pap
tests. Cervical cancer screening approaches are rapidly evolv-
ing, and newer evidence favors high-risk HPV DNA primary
screening over age 25 years (recently approved by the FDA).46

While this recommendation centers on clinician-collected
swabs, studies in transgender men found high concordance
between healthcare professional-performed HPV DNA vagi-
nal swabs and patient self-swabs. Self-swabs may be
employed for patients who cannot tolerate a clinician-
performed swab (e.g., folks with increased dysphoria and/or
emotions related to previous trauma associated with pelvic
exams) to increase cervical cancer screening rates.47, 48 For
those who require repeat cervical cytology due to inadequacy,
vaginal estrogen prior to the repeat Pap tests may improve the
collection adequate cellularity.49 TR would not need Pap
testing because he already had a hysterectomy.

SCREENING FOR PROSTATE CANCER IN
TRANSGENDER WOMEN

In 2012, the U.S. Preventive Services Task Force recommended
against routine screening with prostate-specific antigen (PSA)
testing.50, 51 The incidence of prostate cancer is much lower in
transgender women compared to that in cisgender men, and
estrogen causes prostate atrophy in transgender women as seen
on prostate ultrasonography and biopsy.52 A review of 11 cases of
prostate cancer in transgender women reported age at diagnosis of
54–78 years; the majority had metastatic disease on presentation
and had 6–41 years on GAHT (mean/median 23 years).53 Anoth-
er study determined a prostate cancer incidence of 72 per 100,000
person-years (95% CI 36–145) among transgender women, and

Table 6 Screening Recommendations for Cervical Cancer in
Transgender Men

Organization Recommendations Level of strength
and/or quality of
evidence*

Endocrine Society
(2017)19

If cervical tissue is
present, monitoring is
the same as for females
as recommended by the
American College of
Obstetricians and
Gynecologists

Ungraded**

University of
California, San
Francisco
Transgender Care
(2016)20

Screening should be
done in transgender
men at the same
intervals as
recommended in
cisgender women.

Strong
recommendation
based on consensus
expert opinion.

American College
of Gynecologists
(2011)37

Age-appropriate
screening*** for
cervical cancer should
be continued unless
removal of the cervix
has occurred.

Ungraded**

*Level of strength and/or quality of evidence as defined and determined
by the organization
**Age-appropriate screening is currently defined by the American
College of Gynecologists as ages 21–29 years (Pap test alone every 3
years), ages 30–65 years (Pap test and HPV test every 5 years, or Pap
test alone every 3 years), and potentially stopping screening after age
65 years depending on the trends of previous Pap tests and/or HPV tests

Table 7 Screening Recommendations for Prostate Cancer in
Transgender Women

Organization Recommendations Level of strength
and/or quality of
evidence*

Endocrine Society
(2017)19

Individualized screening
in transgender women
with prostate tissue
present according to
personal risk for
prostate cancer, with a
focus on shared
decision-making.

Weak
recommendation with
very low-quality evi-
dence-based on un-
systematic clinical
observations or very
indirect evidence

University of
California, San
Francisco
Transgender Care
(2016)20

The decision to perform
prostate cancer
screening in transgender
women should be made
based on guidelines for
cisgender men

Ungraded**

*Level of strength and/or quality of evidence as defined and determined
by the organization
**Ungraded, strength or quality of evidence not defined by the
organization
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the adjusted hazard ratio of 0.4 (95% CI 0.2–0.9) suggested a
lower rate compared to reference males.54

There is no consensus on routine prostate cancer screening
with PSA among adults assigned male at birth due to the low
sensitivity, low specificity of the test, and no trials showing
all-cause mortality benefit.55 Additionally, no data inform
whether routine PSA tests should be offered to transgender
women, and a reference range has not been established
(Table 7). It has been suggested that the upper limit of normal
PSA, if measured, be reduced to 1.0 ng/mL in transgender
women with low serum testosterone.20, 56 Ongoing discussion
of AM’s personal risk, including asking about first-degree
relatives with prostate cancer, and limitations of prostate can-
cer screening will promote shared decision-making.
Additionally, GAS for transgender women does not include

routine prostatectomy. In the setting of vaginoplasty, the pros-
tate is anterior to the vaginal canal so digital rectal examina-
tion, if indicated, may not be feasible. If indicated, a digital
neovaginal exam may be more effective for assessing the
prostate, though in one study, the prostate was felt in only
48% of transgender women with this modality.57

CASE SUMMARIES

Case 1: TR, a 40-year-old, non-Hispanic Black transgender
man, who is healthy, has been on testosterone for 21 years, and
underwent bilateral mastectomy and hysterectomy-oophorec-
tomy, presents to a family medicine clinic with normal vital
signs and unremarkable physical exam.
General recommendations for screening*
Cardiovascular disease risk:

& Lipids and diabetes screening

& Consider calculating a baseline 10-year atherosclerotic
cardiovascular disease risk score based on affirmed
gender identity, sex assigned at birth, or an average of
the two

& Assess family history of cardiovascular disease

Osteoporosis:

& No screening currently unless he stops testosterone or has
a fragility fracture

& If no risk factors, it is reasonable to start screening at age
65 years

Breast cancer:

& Annual chest wall palpation

& Discuss limitations of a mammogram after mastectomy
and employ shared decision-making

Cervical cancer:

& Not indicated after hysterectomy

Prostate cancer: N/A
*While beyond the scope of this review, other health main-

tenance screenings with undetermined impacts from

masculinizing GAHT should be based on risk factors for those
conditions (e.g., HIV, hepatitis C, lung cancer, colon cancer,
anal cancer, and others).
Case 2: AM, a 63-year-old, Hispanic white, and Asian

transgender woman, who has depression and hypertension,
family history of coronary artery disease and osteoporosis, is
a former tobacco smoker, has been on estradiol patch and
spironolactone for 7 years, and has not undergone orchiecto-
my, presents to a primary care clinic with elevated blood
pressure and unremarkable physical exam.
General recommendations for screening*
Cardiovascular disease risk:

& Lipids and diabetes screening

& Consider calculating a baseline 10-year atherosclerotic
cardiovascular disease risk score based on affirmed
gender identity, sex assigned at birth, or an average of
the two

Osteoporosis:

& Given risk factors, it is reasonable to order a screening
DXA and discuss behaviors for optimal bone health

Breast cancer:

& Screening mammogram since she is age 50+ years and
has taken estrogen for 5+ years

Cervical cancer: N/A
Prostate cancer:

& Discuss personal risk including family history, limitations
to screening, and employ shared decision-making

*While beyond the scope of this paper, other health main-
tenance screenings with undetermined impacts from feminiz-
ing GAHT should be based on risk factors for those conditions
(e.g., HIV, hepatitis C, lung cancer, colon cancer, anal cancer,
and others).

CONCLUSIONS

With increasing visibility of TGD persons, healthcare
professionals are frequently initiating and monitoring
medically necessary GAHT to reduce gender dysphoria
and improve quality of life in their patients. Healthcare
professionals and patients may have questions regarding
how masculinizing and feminizing GAHT affect various
medical conditions for which there are both general adult
and TGD-specific screening guidelines. Given the fact that
specialized TGD clinical care is not required nor do all
TGD adults need or have access to such programs, it is
vital for practitioners in general internal medicine and
primary care to have knowledge about these screening
recommendations in TGD individuals.
Additionally, while screening discussions are an important

aspect of all patients’ healthcare in reducing morbidity and
mortality depending on underlying risks, more data are needed
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to better understand which screenings (if any) benefit from
prioritization above others in the context of broader TGD
health research and policy. Many social determinants of health
and the intersectionality of identities impact TGD persons’
access to preventive healthcare and the effectiveness of screen-
ing guidelines and, therefore, lead to health disparities within
these marginalized groups. Future studies in TGD individuals,
including data that separates out subgroups within the TGD
population (e.g., nonbinary persons), are needed to inform
evidence-based gender-affirming screening recommendations
to reduce and prevent TGD-related disparities in diseases
impacted by GAHT.
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