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Abstract

Purpose of review: To summarize the current studies, systematic reviews, and clinical practice
guidelines pertaining to the screening, diagnosis, and treatment of osteoporosis in transgender
persons.

Recent findings: Gender affirming hormone therapy has been shown to maintain or promote
acquisition of bone density as measured by dual-energy x-ray absorptiometry in transgender men
and women. No differences in fracture rates have been seen in trans women or men in short,
prospective trials. Trans children and adolescents on gonadotropin-releasing hormone may be at
risk for decreasing bone density while not on sex steroid hormone replacement.

Summary: Ongoing research is needed to determine the clinical significance of changes in bone
density in relation to fracture risk. Screening for osteoporosis should be based on assessment of
clinical factors including hormone therapy compliance, gonadal removal, and additional
osteoporosis risk factors. Post-pubertal trans children and adolescents on gonadotropin-releasing
hormone without sex steroid hormone therapy may be at risk for decreasing bone density.
Treatment for osteoporosis in trans men and women follows the same guidelines as cisgender
populations and should take into consideration both pharmacologic and non-pharmacologic
interventions.

1. Introduction

Transgender children and adults receive gender affirming hormone therapy to improve
gender dysphoria and to better align their physical and emotional characteristics with their
affirmed gender (1). Gender affirming hormone therapy includes the sex steroid hormones in
transgender men and women and medications to lower testosterone such as spironolactone in
transgender women (2). Gonadotropin-releasing hormone (GnRH) agonists can also be used
to delay puberty in youth and lowers testosterone in transgender women. Both these
therapies can impact bone health which has been a concern in transgender populations.
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The most recent United States population studies estimate that approximately 0.6% of
adults, or 1.4 million Americans, identify as transgender (3). There are no current estimates
of the prevalence of osteoporosis or low bone bass in transgender individuals in the United
States. Furthermore, there is a paucity of data regarding fracture rates in these patients.

Both sex steroids estrogen and testosterone have been shown to be important factors in bone
formation during puberty and bone turnover during adulthood (4). During puberty, males
attain a larger, but not denser, bone mass than females due to greater periosteal apposition
from testosterone stimulation (5). There is no difference in peak volumetric bone mineral
density (BMD), or the amount of bone within the periosteal envelope (quantified by gm/
cm3), between sexes (5). Estrogen plays an important role in the acquisition of healthy bone
in males (6). Males with inactivating mutations in the estrogen receptor and aromatase genes
have low bone mass despite normal or high levels of testosterone (7, 8, 9). Both men and
women in hypogonadal states have higher rates of osteoporosis and treatment with hormone
supplementation has been shown to improve bone density (10, 11, 12, 13, 14).

This review focuses on the clinical aspects of screening and diagnosis of osteoporosis and
the treatment of low bone mass in transgender males and females. Topics regarding bone
mass in children and adolescents will also be covered.

2. Diagnosis and Screening

2.1 Diagnosis of osteoporosis in trans persons

There are no studies that have evaluated whether clinicians should use birth assigned sex or
affirmed gender for determination of T or Z-score. T-score is a value calculated by
comparing bone density in postmenopausal women or men over the age of 50 to the bone
density of a healthy gender matched adult at the time of peak bone mass (15). A T-score
value of —2.5 or below is considered osteoporosis; a T-score between -1 to —2.5 is
considered low bone mass (osteopenia) (15). Z-score is used for patients under the age of 50
and is a value calculated by comparing an individual’s bone density to age-, sex-, and
ethnicity-matched controls (15).

The International Society for Clinical Densitometry recommends use of a “Caucasian (non-
race adjusted) female reference for cisgender men and women of all ethnic groups” (16).
This recommendation is primarily based on the availability of fracture data by bone density
measurement. Thus, using the Caucasian female reference range would better reflect fracture
risk in both transgender women and men. Finally, the presence of fragility fractures or the
occurrence of hip or vertebral fracture in the absence of major trauma independent of bone
mineral density would constitute a diagnosis of osteoporosis (17).

2.2 Screening in trans women

The recommended screening modality for osteoporosis is dual energy x-ray absorptiometry
(DXA) of the lumbar spine, total hip and femoral neck (18). There are few studies that
examine the prevalence of osteoporosis and low bone density in transgender women based
on DXA. A study from Belgium found that in hormone-treatment naive transgender women,
the prevalence of osteoporosis and low bone density in the lumbar spine was 16% and 32%,
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respectively (based on male reference range) (19). The authors postulated that the high
prevalence of osteoporosis and low bone density in young transgender women was due to a
less active lifestyle as determined by a physical activity questionnaire (19).

Hormone therapy is associated with increases in BMD in trans women. A recent meta-
analysis demonstrated a statistically significant increase in BMD in transgender women at
12 and 24 months in the lumbar spine compared to baseline across nine studies (20). The
clinical significance of this change in BMD on fracture risk is unknown; however, estrogen
has been shown to increase bone density and reduce fracture risk in postmenopausal
cisgender women (21). There has been no observed difference in fracture rates between trans
women compared to control men (22, 23).

The Endocrine Society Practice Guidelines (2) recommend that clinicians obtain BMD for
screening purposes in trans women when risk factors for low bone density exist, such as
smoking, low body weight, chronic corticosteroid use, heavy alcohol use (24), and
particularly in patients who stop hormone therapy after undergoing gonadectomy. Various
risk factors to consider are presented in Figure 1.

2.3 Screening in trans men

There are a handful of studies that provide data on bone density in transgender men prior to
the start of hormone therapy. In one study, the bone density at lumbar, femoral neck and total
hip (reported in g/cm?) of 16 trans men compared to control women was similar (25). In
another study, a slightly higher bone density was seen in the femoral neck in trans men
compared to control cisgender females, 1.02 vs 0.95 g/cm? (p 0.02), respectively (26).

During treatment, a recent meta-analysis found no statistically significant changes in BMD
at 12 and 24 months after initiation of treatment compared to baseline values in testosterone
treated trans men (20). One study included in the meta-analysis did find a positive effect of
testosterone treatment of bone density with an increase in mean BMD of 7.8% at the femoral
neck over a 2 year period (27). There is little data regarding fracture rates in transgender
men. In a 1-year prospective study, 53 trans men receiving testosterone therapy over a 1 year
period had no observed osteoporotic fractures (28). Adequate levels of testosterone therapy
are needed to maintain bone density, and luteinizing hormone (LH) levels in the normal
range have been shown to be a useful marker in determining sufficient levels of testosterone
therapy to prevent bone loss (inverse relationship between BMD and serum LH levels) (29).

Screening for osteoporosis in trans men is appropriate in patients who stop or are
intermittently compliant with testosterone therapy, especially in those who have had
gonadectomy (2). In one study done in Singapore, post-gonadectomy trans men both on
regular testosterone treatment and those off testosterone treatment or intermittently
compliant with treatment were found to have lower BMD as compared to values in trans
men without gonadectomy (30). In concordance with the Endocrine Society Clinical
Practice guidelines (2), screening for osteoporosis is appropriate when risks for bone loss are
present and potentially in those patients who have increased LH values. Other features to
consider are presented in Figure 1.
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4. Non-pharmacologic therapy in transgender persons for bone health

Vitamin D, calcium and weight bearing activity should be encouraged for all transgender
persons to ensure optimal bone health. Studies (19, 31) examining vitamin D status in
transgender adults have demonstrated mean serum 25-hydroxyvitamin D (25(OH)D)
concentrations below the optimal level of 30 ng/mL (75 nmol/L) as suggested by the
Endocrine Society (32) and American Association of Clinical Endocrinologists (33). Van
Caenegem et al reported that the low vitamin D status in transgender women could be due to
decreased physical activity (19). Indeed, Jones et al reported that transgender persons engage
in less physical activity than cisgender people which may limit sunlight exposure and weight
bearing activities (34). Furthermore, lower dietary intake of vitamin D (35) and increased
adiposity (36), as reported in transgender women, is associated with lower vitamin D status.

All transgender persons should be encouraged to ingest at least 1,000 mg of calcium and
800- 1,000 IU of vitamin D from the diet and engage in regular weight bearing activity (33).
Those with risk factors for vitamin D deficiency such as BMI >27 or inadequate dietary
intake of vitamin D should have a serum 25(OH)D measurement. Individuals with serum
25(0OH)D concentrations below 30 ng/mL should attempt correction of the level to above 30
ng/mL with vitamin D supplements and/or increased intake of vitamin D containing foods.
Other considerations to improve bone health include limiting alcohol intake, tobacco
cessation, adequate sex steroid hormone intake, and normal BMI.

5. Bone mass in children and adolescents

Very few studies have examined the impact of gender affirming hormone therapy in
transgender children. The largest study examined 34 transgender children who were treated
with gonadotropin-releasing hormone (GnRH) agonists at the earliest stages of puberty for
approximately 1-2 years followed by gender affirming hormone therapy for 5 years (37).
They reported no change in absolute bone mineral density (aBMD) of the spine in trans girls
during GnRH therapy and slight increase in aBMD after the initiation of gender affirming
hormone therapy. In trans boys, they reported significant decreases in aBMD of the spine at
the start of GnRH therapy and stabilization of aBMD of the spine after the initiation of
gender affirming hormone therapy. However, in both groups of trans boys and trans girls, the
Z-scores of the spine were less than 0.

This small study raises concerns regarding prolonged GnRH therapy on bone health without
sex steroid hormone replacement in transgender children and adults. Further studies should
investigate the timing and duration of GnRH therapy that may impact bone health in post-
pubertal children and adults.

6. Treatment of osteoporosis in transgender persons

Most of the studies that have been conducted in transgender populations have been of
individuals under the age of 50. According to WHO criteria, osteoporosis cannot be
diagnosed using T-scores alone in individuals less than the age of 50 (38). There are no
published reports examining the safety and efficacy of pharmacologic agents such as
bisphosphonates in the treatment of osteoporosis in transgender populations. Therefore, in
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the absence of any transgender specific data, pharmacologic therapy should be based on
criteria put forth by the National Osteoporosis foundation in cisgender populations (17).

7. Conclusion

There has been a recent increasing interest in both the short and long term effects of sex
steroid hormones on bone health in transgender persons. Based on the available data,
hormone therapy appears to maintain or improve bone density in transgender adults in short
term follow-up. For transgender children and adolescents, there is concern that GnRH
agonist use prior to the initiation of sex steroid hormones may put patients at risk for
worsening bone density. Both pharmacologic and non-pharmacologic treatment for
transgender persons follows the same guidelines as in cisgender persons. See Figure 1 for
one suggested approach to screening and treatment of adult transgender patients.

More studies are needed to assess the long term effects of hormone therapy on bone density
and the clinical impact of these changes on fracture rates. As the population of transgender
persons on hormone therapy ages, this will become especially important. Further studies are
also required to assess the timing and duration of GnRH agonists in transgender youth and
the associated effects on bone density.
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Transgender Man
Transgender Woman

Risk Factors
Age 2652
Family history of osteoporosis?
Smoking?
Excessive alcohol use®P

Low body weight®¢
History of fracture without major trauma?

Glucocorticoid use®
Rheumatoid arthritis?
Gonadectomy'

Obtain DXA

Monitor for development of above risk factors
Osteopenia Osteoporosis
T-score -1 to -2.5 T-score <-2.5
Encourage healthy lifestyle for good bone health

including adequate vitamin D and calcium intake

and regular weight bearing exercise NO CHANGE
OR IMRPOVED

Evaluate for
secondary cause of
osteoporosis

BONE LOSS®

Repeat DXA 1-2y

PRESENT ABSENT

Repeat DXA 2-5y

Consider pharmacologic

Correct underlying cause intervention

Repeat DXA 1y

Figure 1.
Suggested approach to screening and the treatment of adult transgender patients
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