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Summary. Over the last decade, we have witnessed a significant rise in the number of transgender young peo-
ple seeking endocrine treatment, of which clinical service and gender dysphoria terminology have attempted 
to keep pace both in matching demand and better describing the condition. Although helpful guidelines for 
pubertal suppression and gender affirming hormones have been developed, uncertainties remain regarding 
treatment and monitoring during treatment, often because the clinical needs of the transgender population 
have outpaced medical expertise and training. Recently, multidisciplinary team work has evolved due to the 
increasing complexity of diagnostic and treatment decision-making and has been instrumental in creating a 
unique service with input from a range of specialists. In this article, the current approach in clinical manage-
ment of adolescents with gender dysphoria is reviewed, with focus on the endocrine aspect of care in children 
and adolescents. Questions on what defines optimal clinical care of children and adolescents with gender 
dysphoria remain and should be the focus of future research. (www.actabiomedica.it)

Key words:  gender dysphoria, transgender, adolescents, Gn-RH analogue, gender affirming hormones

Acta Biomed 2020; Vol. 91, N. 1: 165-175 DOI: 10.23750/abm.v91i1.9244 © Mattioli 1885

A d o l e s c e n t  e n d o c r i n o l o g y  u p d a t e  -  ( E d i t o r :  Vi n c e n z o  D e  S a n c t i s )

Introduction

Over the last decade we have witnessed a rapid 
evolution in terminology in gender dysphoria (GD), 
initially termed gender identity disorder, then gender 
dysphoria (DSM-V), and, most recently, gender in-
congruence (ICD-11). Gender incongruence is char-
acterised by a marked and persistent incongruence 
between an individual’s experienced gender and their 
assigned sex. Gender variant behaviour and prefer-
ences alone are not a basis for making the diagnosis 
in this group (1). The changes in nomenclature reflect 
changes in opinion within the medical profession and 
the public domain as well as the influence of individu-
als with GD.  

Expert professionals working in specialist centres 
have moved away from definitions relating to psychiat-
ric disorders, which has aided demedicalisation in GD. 
Currently, the term GD is most commonly used and 
refers to the distress that may accompany the incon-
gruence between one’s experienced or expressed gen-
der and one’s assigned sex at birth (2).  

The terminology applied to GD can be confusing 
for non-specialists but is of fundamental importance 
in the description and our understanding of the clini-
cal presentation. Biological sex, gender identity, and 
gender expression should be considered separately so 
as to best comprehend the whole. 

Biological sex is determined by the karyotype 
(classically, 46,XX in females and 46,XY in males) 
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and the reproductive organs of the individual. Gender 
identity is the inner understanding and perception of 
oneself as a man or a woman or anything along the 
spectrum between man and woman. Gender expres-
sion is how we express our gender on the male to fe-
male scale and it is influenced by culture and norms in 
society (3, 4). The expected perception is that all three 
terms should be in agreement with one another in any 
one individual; however, there can be circumstances in 
which this expectation is not manifested in reality. 

In GD, the person’s gender identity and biological 
sex do not match, resulting in marked distress, which is 
often heightened at onset of puberty with the associ-
ated development of secondary sex characteristics (5). 
The distress can be so debilitating as to hinder normal 
psychosocial development and activities of daily living, 
often resulting in depression and suicidal ideation. Ac-
cess to treatment, including psychotherapy, hormones, 
and surgery, improves prognosis (3). 

Clinical presentation

Children may express a dislike of their sex charac-
teristics and a desire for the characteristics of the gen-
der they identify with. Cross-dressing, cross-gender 
roles in play, preference for toys and activities, friends 
of the opposite gender, and rejection of cultural gender 
roles are all commonly reported and are used as diag-
nostic criteria for GD (5,6). Difficulties in childhood 
often arise from social intolerance and poor social re-
lations with peers, as well as negative psychological 
outcome in children with GD (7). A cross-national 
study carried out in Canada and the Netherlands in 
children with GD showed more emotional problems 
and poorer peer relations in the former country than 
in the latter, suggesting that individuals fair better in 
those societies that are more tolerant. Good peer rela-
tions were of more importance than IQ, social status, 
marital status of parents, and ethnicity as predictors of 
positive emotional outcomes in children with GD (8). 

Importantly, young children may or may not con-
tinue to identify themselves as transgender in adoles-
cence and adulthood. Indeed, gender incongruence 
will desist by early adolescence in the majority. Several 
studies have shown that the percentage of persisters 

lies between 10 and 39% (6, 9), when gender variance 
presents in childhood, and that the critical time period 
for GD persistence or desistence is between the ages of 
10 and 13 years (9). Important factors that have been 
associated with persistence of GD in adolescence/
adulthood include the intensity of GD, the persis-
tence, insistence, and consistence of statements, and 
behaviours in childhood, as well as a strong tendency 
to report their gender (10).

More recently, expert professionals have seen an 
ever-increasing number of post puberty cases of GD in 
birth-assigned females with rapid-onset clinical mani-
festations. This apparent new phenomenon, termed 
“rapid-onset gender dysphoria” (ROGD), has been de-
scribed by parents who have reported that their child 
displayed a sudden or rapid onset of GD in adoles-
cence without having had a history of gender variance 
during childhood (11, 12). Of note, clinical features 
suggestive of GD were observed in adolescents within 
a group of peers, with several members becoming gen-
der nonconforming. A survey of 256 parents showed 
that the majority of adolescents with ROGD were 
birth-assigned females (82.8%), with a mean age of 
16.4 years. In addition, there were a high percentage of 
mental health disorders and developmental disorders, 
as well as several psychosocial stressors, which preced-
ed the onset of GD. The survey received mixed sup-
port, and warrants future studies to help understand if 
ROGD as a distinct entity or as a variant presentation 
of GD (12-15).

Comorbidities in young people with GD

Mental health problems remain one of the ma-
jor co-existing concerns in transgender young people. 
Anxiety, eating disorders, depression, self-harm, and 
suicidal ideation have been well-documented in ado-
lescents and adults with GD (16, 17). Mental illness 
in transgender individuals seems to be multifactorial, 
with contributions from any of social rejection, stigma, 
discrimination, low access to health care providers with 
expertise in transgender health, and limited availability 
to multidisciplinary team of experts (18). Comorbidity 
studies in children and adolescents have found a high 
prevalence of autism spectrum disorder (ASD) traits or 
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confirmed diagnosis of ASD in gender dysphoria. In 
addition, adults with gender dysphoria attending spe-
cialist gender clinics have also been shown, to exhibit 
autistic traits, as indicated by high social responsiveness 
scores (indicating autistic features) and have higher 
rates of ASD diagnosis compared to the general popu-
lation (19-22). Violence and victimisation, inclusive of 
sexual assault, dating violence and bullying are com-
mon encounters for young individuals with GD (23).

Epidemiology of GD

The prevalence of GD according to published re-
ports is highly variable. Studies in children and ado-
lescents have shown a prevalence of GD ranging be-
tween 1.2 and 2.7%, although a disconcertingly high 
percentage of respondents revealed that they did not 
understand the question (24-26). In DSM-V, the 
prevalence of GD in adulthood for birth-assigned 
males ranges between 0.005 and 0.014% and for birth-
assigned females between 0.002 and 0.003%. These 
published prevalence rates are assumed to underesti-
mate true prevalence, as there is ascertainment bias in 
how these data are collected due to the inclusion only 
of those individuals who seek treatment in a specialist 
centre.  Individuals will not be captured if they do not 
seek treatment or if they receive treatment outside of 
a specialist centre. This may in part be circumvented 
by studies using self-reporting in which prevalence 
rates of 0.5-1.3% have been documented (27)adoles-
cents and adults. Although the prevalence of gender 
dysphoria, as it is operationalised in the fifth edtion of 
the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5.

There are geographical differences in the preva-
lence of GD, which in part relate to cultural norms and 
also differences in diagnostic criteria internationally. In 
addition, over the last decade there has been a signifi-
cant increase in individuals with GD presenting to spe-
cialist clinics (28, 29). Several explanations have been 
proposed, including change in help-seeking attitude, 
raised public awareness along with increased media 
presentation, the internet as a source of information, 
LGBT support groups, campaigns for transgender 
rights, reduced discrimination, greater awareness of 

GD among healthcare professionals, and advances in 
understanding the aetiology of GD ( 30).

In addition to the epidemiological changes, there 
has been a shift in the sex ratio among individuals with 
GD towards more presentations in birth-assigned fe-
males. Birth-assigned males to birth-assigned females 
ratio was 2.1:1 for the years 1999-2005 in Toronto, 
whereas the sex ratio changed to 1:1.8 from 2006 to 
2013 (31). 

Subsequent studies have similarly illustrated a 
clear shift in the sex ratio favoring birth-assigned fe-
males (28, 29, 32). However, since the true prevalence 
of GD is unknown, safe conclusions cannot as yet be 
extracted. 

Even though it is clear that the number of chil-
dren and adolescents with GD who seek professional 
help is rising, recent findings suggest that the exponen-
tial increase in referrals might reflect that seeking help 
for gender dysphoria has become more common rather 
than that adolescents are referred to gender identity 
services with lower intensities of gender dysphoria or 
more psychological difficulties, as the young people 
did not show critical changes in key demographic, psy-
chological, diagnostic, and treatment characteristics 
over 16 years, with the exception of the shift in sex 
ratio (32).

The staged approach in clinical management

Multidisciplinary approach and clinic environment 

Treatment protocols for use in individuals with 
gender dysphoria should be designed with an aim of 
fostering a good relationship with young people and 
their families, addressing their needs in order to achiev-
ing satisfactory outcomes (2). The two main outcomes 
of gender dysphoria treatment are to support a young 
person’s transition, aligning the phenotype with the 
experienced and/or expressed gender identity, and to 
support their psychosocial wellbeing. These outcomes 
are interlinked and are better achieved using a mul-
tidisciplinary approach, involving both physical and 
nonphysical interventions. 

A child or young person with gender dyspho-
ria should be referred to a specialist centre with mul-
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tidisciplinary support (33, 34). Multidisciplinary team 
(MDT) work for GD management has evolved due to 
the increasing complexity of diagnostic and treatment 
decision-making. An MDT approach aims to bring 
together the range of specialists required to discuss and 
agree treatment recommendations and ongoing man-
agement. The multidisciplinary clinic as a minimum 
should be comprised of a core group of specialists in-
cluding paediatric and adult endocrinologists, clinical 
psychologists, psychiatrists, and nurse specialists. 

It is important that the core group agree a uni-
fied approach to management and that each special-
ist communicate with families using similar language. 
Specialists working in the MDT will recognise the im-
portance of sharing information within the team and 
providing clear information to young people with GD. 
The high prevalence of young people presenting with 
co-morbid ASD and autistic spectrum traits requires 
special recognition and the MDT should consider at-
taining additional skills in communicating in this area.

Young people accessing the MDT clinic may feel 
disenfranchised from their family and community.  It 
is very likely that individuals with GD will have expe-
rienced stigmatisation and discrimination in different 
settings including home, local community and school. 
It is therefore important that young people who have 
reached the MDT service should feel secure that the 
clinic represents a space where they can be secure of 
confidentiality and without judgement (3). 

Treatment options are tailored to the individual 
but will be guided by the age of the person and stag-
ing of puberty, the birth-assigned sex, and capacity to 
provide consent, among other factors. 

Stage 1: Psychology Support

To date no single or combination of parameters 
has allowed clinicians to clearly differentiate between 
children who will show persistence of gender-variant 
behaviour in adulthood from those who show desist-
ence and conform to their natal gender. Treatment in 
prepubertal children with gender dysphoria remains 
contentious, as, relative to adolescents and adults, they 
are less likely to express a stable pattern of gender vari-
ance, with the majority not having GD by onset of 
puberty (34). The general approach in a prepubertal 

child with gender variance would be to offer the fam-
ily similar access to support networks whilst allowing 
for the developmental trajectory of gender identity to 
unfold without pursuing or encouraging a specific out-
come and the avoidance of taking any irreversible steps 
(34). The adoption of this treatment path does not ex-
clude active support of the child’s social integration 
and wellbeing, in order to minimise social risks and 
stressors, whilst behavioural, cognitive and emotional 
coping strategies can be promoted (18, 34).

Stage 2: Suppression of puberty

During puberty, adolescents who fulfill the criteria 
for suppression of puberty (see below) will be referred 
to a paediatric endocrinologist for discussion of medi-
cal interventions to delay pubertal progression. The 
use of Gonadotrophin Releasing Hormone (Gn-RH) 
analogue to suppress puberty followed by introduction 
of gender affirming hormones in later adolescence was 
first described in Amsterdam, The Netherlands, in the 
1990s (35). 

The use of Gn-RH analogue is deemed appro-
priate in those young people with persistence of GD 
beyond the onset of puberty (Tanner stage 2: initia-
tion of breast development in birth-assigned females, 
testicular volume >4 mL in birth-assigned males). The 
mechanism of action of Gn-RH analogue therapy is 
through desensitisation of the Gn-RH receptor and, in 
turn, suppression of gonadotrophin release; therefore, 
it stops puberty and halts further development of sec-
ondary sex characteristics. 

The treatment with Gn-RH analogue in ado-
lescents with GD, based on the existing evidence, is 
both effective and sufficiently safe (36); however, ado-
lescents should fulfill certain criteria to be eligible for 
pubertal suppression. According to the Endocrine 
Society, treatment with Gn-RH analogues should be 
proposed if:

(i) GD has been diagnosed, based on clinical cri-
teria; 

(ii) initiation of puberty has been confirmed and 
contraindications to Gn-RH analogue treatment do 
not exist; 

(iii) the adolescent and their parents have been 
fully informed about the effects, the side effects, and 
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the impact of the treatment on future surgical proce-
dures, as well as about the fertility preservation pos-
sibilities; 

(iv) the adolescent has fully understood the treat-
ment protocol and has given their informed consent/
assent; and 

(v) pubertal suppression is proposed by an MDT 
with expertise in transgender health (2). 

Gn-RH analogues are administered by intra-
muscular or subcutaneous injections, 4-weekly, or 
12-weekly (37). A newer formulation, administered 
24-weekly, was approved in 2017. The use of Gn-RH 
analogue in GD is considered off-label. 

Through stopping pubertal progression, Gn-RH 
analogue helps children with established GD to allevi-
ate their distress and anxiety, which are both linked 
to appearance of secondary sex characteristics (3, 34). 
Halting progression of puberty improves behavioural 
and emotional problems and reduces depressive symp-
toms. Thus, Gn-RH analogue can provide a breath-
ing space for the young person to explore their gen-
der identity with the support of their mental health 
professional prior making decisions on treatments 
associated with irreversible change. During this time, 
young people will be encouraged to take the opportu-
nity to obtain real-life experience living as the non-
assigned gender in dress and behaviour, and determine 
whether or not they desire full transition. In addition, 
GnRH analogue may prevent further development of 
unwanted secondary sex characteristics, obviating the 
need for future affirming surgeries and making it easier 
for the person to live in their affirmed gender in the 
future (34, 38). Global psychosocial functioning was 
improved significantly in 201 adolescents with GD af-
ter 12 months of suppression of puberty with Gn-RH 
analogue (39). 

Possible unwanted effects and uncertainties

Discontinuing treatment will lead to the re-acti-
vation of the pituitary-gonadal axis; in that respect, the 
effects of Gn-RH analogue are considered completely 
reversible. Side effects include redness and swelling re-
ported by 9% of young people and local pain in up to 
10-20% (40). In addition, mood changes, worsening 
acne, vaginal bleeding, vaginal pain and itching, and 

fewer erections have been reported in young people re-
ceiving pubertal suppression (36, 40, 41). Side effects 
of Gn-RH analogue are consistent with the physi-
ological effects of hypogonadism, such as vasomotor 
instability and hot flushes, headaches and emotional 
lability, and mood disturbance. 

Puberty is the most important period in life re-
garding the accumulation of bone mass. In general, 
about 85-90% of the total bone mass will have been 
acquired at the end of puberty. Sex steroids reach high 
concentrations as puberty progresses and play a key 
role in the bone growth and bone mass accumulation. 
It is not well understood how the suppression of pu-
berty with Gn-RH analogue affects the development 
of peak bone mass and bone mineral density (BMD), 
although some studies with small cohort sizes have 
found that BMD Z-scores are decreased (42, 43). 

It is necessary to establish the clinically signifi-
cant changes that would trigger changes in medical 
management. Reduction in BMD Z-scores and al-
terations in body composition (decrease in lean mass 
and increase in fat mass) may be expected transient 
effects of suppression of puberty; discontinuation 
of Gn-RH analogue or initiation of gender affirm-
ing hormones are expected to correct those changes. 
However long-term studies of bone health in young 
people receiving Gn-RH analogues are as yet not 
available, and, until further studies are conducted on 
bone health, this conjectured catch-up of bone ac-
crual on cessation of Gn-RH analogue will remain 
an assumption. 

Uncertainties also exist regarding the effect of 
puberty suppression on growth and adult height, the 
psychosocial problem of delayed puberty and possible 
effects on brain development (44-47). Continuing to 
support future research on the effects of Gn-RH ana-
logue is essential, whilst delivering clinical service to 
young people (48).

Monitoring during treatment with Gn-RH analogue 

Monitoring should focus on achieving the goals 
of treatment as stated above, while preventing or 
identifying unwanted side effects (table 1). During 
treatment, young people should be reviewed by a 
paediatric endocrinologist at a minimum frequency 
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of every 6 months. The efficacy of treatment is con-
firmed by slow height velocity and the halt of puber-
tal progression identified by clinical assessment. Bio-
chemical suppression of the pituitary-gonadal axis is 
indicated by a significant reduction in plasma gon-
adotrophins, albeit not always to prepubertal levels. 
At all times during treatment, the MDT are required 
to ensure that suppression of puberty improves the 
distress, anxiety and psychosocial functioning of the 
young people. If this is not the case, the MDT should 
review the treatment plan and, on consultation with 
the young person, consider discontinuation of Gn-
RH analogue when the expectations of the treatment 
are not met. In terms of bone health, adolescents 
should be encouraged to make healthy lifestyle choic-
es and improve their physical activity levels, focusing 
on weight bearing exercise. 

Bone biochemistry, including vitamin D, should 
be assessed at regular intervals and actively supple-
mented in insufficient and deficient states. BMD by 
dual energy X-ray absorptiometry should be assessed.

Stage 3: Gender-affirming hormones 

In adolescents willing to proceed via hormonal 
transitioning, the treatment involves the use of gen-
der-affirming hormones, (estrogens for trans-females 
and testosterone for trans-males), aiming for the de-
velopment of secondary sex characteristics of the af-
firmed gender. Importantly, the Endocrine Society 
does not specify a minimum age for hormonal treat-
ment; The initiation of gender affirming hormones 
will be consider after an MDT of medical and mental 
health professionals has confirmed: (i) the persistence 

Table 1. Suggested clinical, biochemical and imaging assessments before and during treatment with GnRH analogue

Assessments prior and during treatment with Gn-RH analogue

Prior commencing Gn-RH analogue

Height, height velocity, weight, BMI

Bone age (in those who have not completed puberty)

Pubertal assessment

Blood pressure

Haemoglobin/Haematocrit, ferritin

Liver function, renal function, electrolytes

LH, FSH, oestradiol/testosterone

Prolactin

Vitamin D, PTH, calcium, phosphate, albumin

BMD (and VFA) by DXA

During treatment with Gn-RH analogue

Height, height velocity, weight, BMI Every 3-6 months

Bone age If clinically indicated

Pubertal assessment Every 6 months (if possible)

Blood pressure Every 3-6 months

LH, FSH, oestradiol/testosterone Every 6 months

Vitamin D, PTH, calcium, phosphate, albumin Every 6 months

BMD (and VFA) by DXA Every 12 months

Legend: GnRH: Gonadotrophin Releasing Hormone, BMI: Body Mass Index, LH: Luteinising hormone, FSH: Follicle stimulat-
ing hormone, PTH: Parathyroid hormone, BMD: Bone mineral density, VFA: Vertebral Fracture Assessment, DXA: Dual Energy 
X-ray Absorptiometry.
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of GD (ii) the absence of psychological, medical or 
social problems that may interfere with treatment (iii) 
the ability of the person to understand the benefits 
and risks of therapy (including the irreversible chang-
es in their body, the detrimental impact on fertility 
and possible side effects) and can consent to this treat-
ment (2). 

Before starting sex hormone treatment, effects on 
fertility and options for fertility preservation should 
be discussed. 

The current consensus on age of initiation of 
sex hormone treatment is 16 years (2, 33). Potential 
risks of waiting until age 16 years include those to 
bone health, if puberty is suppressed for many years 
before initiating sex hormones, and to emotional and 
social isolation if lack of secondary sex characteris-
tics is causing distress. However, only minimal data 
and clinical experience supporting the use of gender-
affirming hormones in transgender adolescents at a 
younger age currently exist (29,33). Long-term stud-
ies are needed to determine the optimal age of sex 
hormone treatment.

Hormonal treatment should be initiated progres-
sively (pubertal induction), with the dose increasing 
gradually, and should occur in parallel with psycho-
logical monitoring. For the induction of puberty in 
GD, clinicians can use a similar schedule to those in 
hypogonadism, closely monitoring for desired and 
unwanted outcomes. Suggested assessments during 
induction of puberty are summarised in table 2. 

In transgender males, during pubertal induction 
with testosterone, the initial levels will not be high 
enough to suppress endogenous sex steroid secretion. 
Thus, Gn-RH analogue treatment should continue 
until an adult dose of testosterone has been reached. 
In transgender females continuation of Gn-RH ana-
logue treatment is recommended until gonadectomy, 
because gonadotrophins and endogenous production 
of testosterone will interfere with the efficacy of es-
trogen supplementation (49, 50).

 In those who may decide not to have gonadec-
tomy, prolonged Gn-RH analogue treatment is an 
option, however the potential risks of this treatment 
are currently unknown. Alternatively, transgender fe-
males may be treated with an anti-androgen that di-
rectly suppresses androgen synthesis or action.

Stage 4: Gender affirmation surgery

After an agreed upon time (known as social gen-
der role transition) during which the person will live 
according to their identified gender, and beyond the 
age of 18 years, the option for gender-affirming sur-
gery is offered. However, the World Professional As-
sociation for Transgender Health Standards of Care 
states that the threshold of 18 years should not be seen 
as an indication in itself for active intervention. If the 
social transition has not been satisfactory, if the person 
is not satisfied with or is ambivalent about the effects 
of sex hormone treatment, or if the person is ambiva-
lent about surgery then a referral for surgery should 
not be made (2, 51). 

The most common surgical procedures performed 
in trans-males include mastectomy, and genital surger-
ies including salpingo-oophorectomy, hysterectomy, 
and creation of neopenis with implantation of erec-
tile and testicular prostheses. In trans-females, surgical 
procedures include breast augmentation surgery, facial 
feminisation surgeries and thyroid cartilage reduction 
and genital surgeries: prevalent techniques include go-
nadectomy, penectomy, and creation of a neovagina. 

Surgeons invert the skin of the penis to form the 
wall of the vagina and the scrotum becomes the la-
bia majora. The timing of initiation of Gn-RH ago-
nist therapy in birth-assigned boys relative to puber-
tal stage has an impact on future options for surgery 
and should be discussed with families prior to starting 
treatment. 

Both starting Gn-RH analogue early in puberty 
and prolonged hormonal intake can together culmi-
nate in inadequate penile length and scrotal hypo-
plasia, making penoscrotal inversion vaginoplasty not 
feasible, thus leading to more complex surgical tech-
niques. Young people and their families should be duly 
informed prior to starting treatment, especially at an 
early pubertal stage. More detailed approach to gender 
affirmation surgery is outwith the scope of this review.

Impact of medical interventions on fertility and fertility 
preservation

Loss of fertility incurred as a consequence of hor-
monal treatment requires consideration before initia-
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tion of treatment. The discussion with young people 
and their families will be influenced by the stage of 
puberty, the birth-assigned sex, and the degree of GD, 
and the availability and acceptance of assisted repro-
ductive technologies (ART). 

Before starting treatment with Gn-RH agonist 
therapy, sperm and oocyte retrieval and banking can 
be offered to those who are postpubertal. In birth-as-
signed males, at Tanner stage 3, ejaculation or electro-
ejaculation can take place and yield sufficient sperm 
for preservation. In birth-assigned females, oocyte 
harvesting is only available if they are post-menarchal. 

Young people who commence treatment with 
Gn-RH analogue at Tanner stage 2 and continue on to 
gender-affirming hormones will achieve neither sper-
matogenesis nor menarche and will therefore not have 
the opportunity to bank gametes using cryopreserva-
tion. If individuals subsequently want to preserve fer-
tility after having started Gn-RH analogue, it may take 
6 months or more for the reproductive axis to recover 
and the reproductive capacity will only be the same as 
at the point of starting treatment. Nevertheless, many 
young people and families, after appropriate informed 
consent, opt not to proceed with fertility preservation. 

Table 2. Suggested clinical, biochemical and imaging assessments before and during treatment with gender affirming hormones

Assessments prior and during treatment with gender affirming hormones

Prior commencing gender affirming hormones

Height, height velocity, weight, BMI

Bone age (in those who have not completed puberty previously)

Pubertal assessment

Blood pressure

Haemoglobin/Haematocrit

Liver function, renal function, electrolytes

LH, FSH, oestradiol/testosterone

Prolactin

Lipid profile

Vitamin D, PTH, calcium, phosphate, albumin

BMD (and VFA) by DXA

During pubertal induction with gender affirming hormones

Height, height velocity, weight, BMI Every 3-6 months

Bone age If clinically indicated

Pubertal assessment Every 6 months (if possible)

Blood pressure Every 3-6 months

Haemoglobin/Haematocrit Every 6 months

Liver function Every 6 months

Lipid profile Every 6 months

Prolactin (in transgender females) Every 12 months

LH, FSH, oestradiol/testosterone Every 6 months

Vitamin D, PTH, calcium, phosphate, albumin Every 6 months

Legend: GnRH: Gonadotrophin Releasing Hormone, BMI: Body Mass Index, LH: Luteinising hormone, FSH: Follicle stimulat-
ing hormone, PTH: Parathyroid hormone, BMD: Bone mineral density, VFA: Vertebral Fracture Assessment, DXA: Dual Energy 
X-ray Absorptiometry
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The current experiences of trans people with fer-
tility preservation services are mostly negative. With 
the anticipated advances in methods for fertility pres-
ervation, it is essential to identify the barriers the 
transgender young people face and make the service 
easier to approach, taking into account the right of 
transgender people to procreate (3,28,52).

Conclusions

The number of transgender young people seek-
ing endocrine care has increased over recent years, in 
part related to increasing social acceptance and des-
tigmatisation of GD. During the last decade, we have 
witnessed tremendous progress in terminology and 
evolution of specific diagnostic criteria, and increas-
ing numbers of clinical specialist centres. Guidelines 
for treatment with Gn-RH analogue and gender-
affirming hormones are now available; however, a 
number of uncertainties still exist. Larger studies are 
clearly required to delineate the positive outcomes in 
psychosocial functioning and quality of life and the 
long-term effects of pubertal suppression and gender-
affirming hormone therapy on metabolism, on the 
growing skeleton, and on brain development and cog-
nition. 

It is clear that a multidisciplinary expert team 
cognizant of the complexities of GD, including co-
existing mental health and communication problems, 
are of primary importance in developing a supportive 
environment for young people and their families. 

Clinicians should be supported by health boards 
to deal with the uncertainties they face. In the mean-
time, it remains the responsibility of the team to con-
tinue to review and develop the GD service to inform 
future service development whilst matching the needs 
of young people and ensuring goals of treatment are 
met.
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