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ABSTRACT

Background

Gender dysphoria is described as a mismatch between an Individual's experienced or expressed gender and their assigned gender, based
on primary or secondary sexual characteristics. Gender dyspheria can be associated with clinically significant psychological distress and
may result in a desire to change sexual characteristics. The process of adapting a person's sexual characteristics to their desired sex is
called 'transition.’

Current guidelines suggest harmonal and, if needed, surgical intervention to aid transition in transgender women, i.e. personswho aim to
transition from male to female. In adults, hormone therapy aims to reverse the body's male attributes and to support the development of
female attributes. It usually includes estradiol, antiandrogens, or a combination of both. Many individuals first receive hormone therapy
alone, without surgical interventions. However, this is not always sufficient to change such attributes as facial bone structure, breasts, and
genitalia, as desired. For these transgender women, surgery may then be used to suppaort transition.

Cbjectives

We aimed to assess the efficacy and safety of hormone therapy with antiandrogens, estradiol, or both, compared to each other or placebo,
in transgender women in transition.

Search methods

We searched MEDLINE, the Cochrane Central Register of Controlled Trials (CENTRAL), Embase, Biosis Preview, PsycINFOQ, and PSYNDEX.
We carried out our final searches on 19 December 2019.

Selection criteria

We aimed to include randomised controlled trials (RCTs), quasi-RCTs, and cohort studies that enrolled transgender women, age 16 years
and over, in transition from male to female. Eligible studies investigated antiandrogen and estradiol harmone therapies alone or in
combination, in comparison to another farm of the active intervention, or placebo contral.

Data collection and analysis

We used standard methodological procedures expected by Cochrane to establish study eligibility.

Antiandrogen or estradiol treatment or both during hormone therapy in transitioning transgender women (Review) 1
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Main results

Our database searches identified 1057 references, and after removing duplicates we screened 787 of these. We checked 13 studies for
eligibility at the full text screening stage. We excluded 12 studies and identified one as an ongoing study. We did not identify any completed
studies that met our inclusion criteria. The single ongoing study is an RCT conducted in Thailand, comparing estradiol valerate plus
cyproterone treatment with estradiol valerate plus spironolactone treatment. The primary outcome will be testostercne level at three
month follow-up.

Authors' conclusions

We found insufficient evidence to determine the efficacy or safety of hormonal treatment approaches for transgender women in transition.
This lack of studies shows a gap between current clinical practice and clinical research, Robust RCTs and controlled cohort studies are
needed to assess the benefits and harms of harmone therapy (used alone or in combination) for transgender women in transition. Studies
should specifically focus on short-, medium-, and long-term adverse effects, quality of life, and participant satisfaction with the change in
male to female body characteristics of antiandrogen and estradiol therapy alone, and in combination. They should also focus on therelative
effects of these hormones when administered orally, transdermally, and intramuscularty. We will include non-controlled cohort studiesin
the next iteration of this review, as our review has shown that such studies provide the highest quality evidence currently available in the
field. We will take into account methodological limitations when doing so.

PLAIN LANGUAGE SUMMARY
Does hormone therapy help transgender women undergoing gender reassignment to transition?

Background

Transgender women may feel that they have been born in a body with the wrong sexual characteristics. This may result in significant
psychological distress (gender dysphoria) and the desire to adapt their male physical and sexual characteristics to be more consistent with
their experienced female gender. This is a process called transition, If measures to aid transition are not taken, this can result in greater
psychological distress. One of the medical treatments given to help transgender women with male bodies to achieve transition is synthetic
female hormones, These hormanes can be taken by mouth, absorbed through the skin or injected nto muscle.

Study characteristics

We looked for randomised controlled trials {RCTs) that included transgender women (age 16 and over) in transition from male to female.
RCTs are a type of research study that can reduce the possibility of several types of bias. To be included in this review, studies needed to
compare different hormone treatments used to support transgender women to transition {oestrogen alone, testosterone blockers alone,
or oestragen in combination with testosterone blockers), or compare these harmone treatments to placebos (fake or dummy treatments
that appear to be the same as the actual treatment, but have no medical effects). We wanted to see whether hormone treatments help
transgender women to make a transition that they are happy with. We also wanted to look at whether there were any health risks of the
treatment.

Key results

We searched for studies up to 19 December 2019. We were unable to find any relevant completed studies that we could include. We did
find one cngoing study that aimed to recruit all of the people taking part in the study by the end of 2020. This study is comparing the
effects of estradiol valerate plus cyproterone treatment with estradiol valerate plus spirenolactone treatmentin transitioning transgender
women in Thailand.

Quality of evidence

Qur review found ne RCTs that looked at whether hormone therapies are effective and safe when used to help transgender women to
transition. Therefore, high-quality RCTs are needed to research these questions,

Antiandrogen or estradiol treatment or both during hormaone therapy in transitioning transgender women (Review} 2
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BACKGROUND

Description of the condition

There is a growing trend towards de-psychopathologisation of
transgenderism (Drescher 2014; ATME 2015). There is ah emerging
consensus that transgenderism is not a psychiatric disorder
(WPATH 2011). For instance, the 11th Revision of the International
Classification of Diseases (ICD-11) (WHO 2015) no longer classifies
transgenderism as a behavioural and personality disorder, but has
instead drafted the term "gender incongruence” to describe gender
dysphoria.

In contrast, the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition {DSM-5) {DSM-5 2013) describes gender
dyspheria as a "marked incongruence between one’s experienced/
expressed gender and assigned gender, of at least six manths
duration, as manifested by at least two of the following”
characteristics:

= A marked incongruence between one’s experienced/expressed
gender and primary andfor secondary sex characteristics
{or, in young adolescents, the anticipated secondary sex
characteristics);

« A strong desire to be rid of ane’s primary andfor 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);

+ A strong desire for the primary andjor secondary sex
characteristics of the other gender;

» A strong desire to be of the other gender (or some alternative
gender differant from one's assigned gender);

« A strong desire to be treated as the other gender {or some
alternative gender different from ene’s assigned gender);

« A strong conviction that one has the typical feelings and
reactions of the other gender {or some alternative gender
different from one’s assigned gender).

Gender dysphoria has been defined as asseciated with "clinically
significant distress or impairment in social, occupational or other
important areas of functioning” (Zucker 2016), which may lead
to substantial suffering in affected people (Deutsch 20162; Soll
2018). Gender dyspharia may result in the desire to modify one's
physical and sexual characteristics to be consistent with those
of the experienced gender. This process of adaptation is called
transition.

The treatments applied in transition differ from those used for
maintenance of the new sexual characteristics. Currently, there
is uncertainty about the value of hormone therapy as a sole
intervention, or when combined with surgery, for transition from
male to female. This Cochrane Review specifically focuses on
‘transgender women in transition from male to female, a definition
that includes biological males aiming to adapt their sexual
characteristics to be consonant with those of females.

A meta-analysis that analyzed 21 studies on the prevalence of
gender dysphoria (of which 12 studies contained evaluable data)
estimated an overallprevalence of transgender women with gender
dyspheria at 6.8 per 100,000 individuals (Arcelus 2015),

Cochrane Database of Systematic Reviews
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Description of the intervention

Current guidelines suggest hormonal and, if needed, surgical
treatment of gender dysphoria in transgender women (WPATH
2011). Hormone therapy aims to suppress the development of, arto
reverse, male attributes that have already developed. At the same
time, hormones aim to develop female attributes. However, where
male characteristics have already developed in adult males, such as
in the bone structure of the face, hormones are not effective. Other
treatments, such as surgery, would be required to change these
{WPATH 2011),

The guidelines of the Endocrine Society working group suggest
treatment with both oestrogens and antiandrogens {Hembree
2017). Oestrogens can be administered as either oral oestrogen,
absorbed through transdermal estradiol patches, or by injection of
estradiol valerate or estradiol cypicnate. The application frequency
differs depending on the patient’s reaction to the agent and
the administration regimen; it could be multiple times per day
or once every two weeks. Meanwhile, antiandrogens such as
spironolactone or typroterone acetate (CPA} are commonly taken
orally. Additionally, it is possible to block male puberty by
treatment with gonadotropin-releasing hormone (GnRH} agonist
injections (Hembree 2017},

While not every transgender woman undergoes hormone therapy
in her transition, this intervention is still widely used {Hembree
2017). We know of no studies identifying the ratio of patients who
undergo hormone therapy, nor do we know of studies investigating
how much time passes between the start of transition {the decision
to transition) and the start of hormone therapy. We are not aware
of any studies on how often antiandrogens are being prescribed
in addition to or instead of 17-beta-estradiol, how often they are
being taken, or which kinds of androgens are in tise besides CPAand
spironalactone.

How the intervention might work

Several hormonal substances and combinations are used clinically
for hormone therapy in transitioning women. CPA is a progestin,
steroidal anti-androgen and anti-gonadotropin that blocks the
raceptors for testosterane (T) and dihydrotestosterone (DHT), and
thereby prevents these steroidal hormanes from exerting their
androgenic effects. Hence, it stops processes like body hair growth,
hair loss on the head, male body fat distribution and others
(Figg 2010; WPATH 2011). According to the World Professional
Association for Transgender Health (WPATH} guidelines, it is
possible to suppress puberty with GnRH analogues or progestins
such as medroxyprogesterone {WPATH 2011).

Spironolactone acts as a weak androgen receptor antagonist
(Wenging 2005). It also causes an increase in oestradiol levels
{Thompson 1893), so that further virilisation is prevented and
feminisation occurs (WPATH 2011),

17-beta-estradiol is used to feminise the external appearance
{WPATH 2011). It binds to oestrogen receptors and thus ensures
gene expression, which in turn feminises appearance {Hye-Rim
2012). In addition, estradiol suppresses gonadal testosterone
production via the control systems of the hypathalamus (Hayes
2000).

Feminisation therapy aims to adapt the physical appearance
and experience of the male body to that of a female body, by

Antiandrogen or estradiol treatment or both during hormone therapy in transitioning transgender women [Raview) 3
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inducing breast growth, softening facial features, and inducing
other physical changes commonly considered to comprise a
feminine appearance (WPATH 2011). For this purpose, oral
or transdermal oestrogen is recommended, and therapy with
oestrogen in combination with antiandrogens is most commaon.
Co-treatment with antiandrogens minimises the required dose of
oestrogen, and thereby reduces the potential risks of oestrogen
identified in previous studies (Schurmeyer 1936; Prior 19589), Some
antiandrogens are approved by WPATH, such as spironolactone,
cyproterone acetate, GnRH analogues like goserelin, and 5-alpha-
reductase inhibitors like finasteride {\WFATH 2011},

Why it is impeortant to do this review

Antiandrogens like CPA and spircnolactone are prescribed
to transgender women in transition by clinicians, including
gynaecologists and endocrinologists (Schneider 2006; Flutsch
2015}, and they are commonly considered to be valuable drugs to
suppert transition (WPATH 2011; Hembree 2017), However, clinical
evidence suggests that taking these drugs can result in adverse
events; for example, CPA has significant potential for causing
depression and for worsening depressive symptoms (Seal 2012},
There is also some concern that CPA can lead to other psychiatric,
neurological, and metabolic disorders (Griard 1978; Ramsay
1990; Oberhammer 1996; Giltay 2000; Calderdn 2009; Bessone
20115). The most common adverse effects of spironolactone
are hyperkalaemia, dehydration and hyponatraemia (Greenblatt
1573). Furthermore, spironolactone might have an influence on
feetings of anxiety {Fox 2016),

Other studies from the 1980s and 90s reported that there
were adverse effects from high-dose estradiol, but these studies
used ethinyl estradiol or equine premarin (equine estradiol)
instead of bioidentical 17-beta-estradiol; and used progestins,
instead of bioidentical progesterone. This may have contributed
to the adverse effect profile of these specific treatments (Prior
1989). Unlike the bicidenticat alternatives used today {hormone
preparations made from plant sources that are similar or identical
to human hormones), substances administered in the past
{e.g. equine cestrogens, ethinyl estradiol) were associated with
more diverse adverse effects like thrombophilia, cardiavascular
problems, breast and prostate cancer, as well as liver, adrenal gland
and neural dysfunction {Griard 1978; Calderdn 2009; Asscheman
2011}, The health risks attributed to estradiol doses high enough
to suppress androgens have not been found in the parenteral or
transdermal application of bioidentical estradiol (Hembree 2017).
Thus, it is unclear why those estradiol doses should be kept low
in arder to make the addition of androgen antagenists like CPA or
spironolactone necessary.

In light of discussions among experts (Seal 2012; Wierckx 2014),
and current recommendations for hormonal gender affirmation
treatment {WPATH 2011) {which are strongly based on the values
and preferences of health consumers), it is necessary to review
the evidence from trials that show results for outcomes such
as feminisation, satisfactory sexuat function, reduced gender
dysphoria, and improved quality of life {e.g. Murad 2010).

In 2017, the overall quality of evidence relating to these outcomes
was classified as low {Hembree 2017). In 2011, WPATH summarised
the situation as follows. "There is a need for further research anthe
effects of harmone therapy without surgery, and without the goal
of maximum physical feminisation or masculinisation" {WPATH

Cothrane Database of Systematic Reviews

2011}t is necessary to determine whether subsequent trials have
provided additional evidence for efficacy, or whether there is still a
lack of evidence for these desired outcomes.

OBJECTIVES

We aimed to assess the efficacy and safety of hormone therapy
with antiandrogens, estradiol, or both, compared to each other or
placebo, in transgender women in transition.

METHODS

Criteria for considering studies for this review
Types of studies

We aimed to include randemised controlled trials (RCTs), quasi-
RCTs and controlled cohort studies.

We chose to include quasi-RCTs and cohort studies due to the low
prevalence of the condition and the consequent current scarcity of
RCTs {WEe 1.

Types of participants

We aimed to include studies that enrolled transgender women, age
16 years and over, in transition from male to female. Transitioning
is defined as the process of changing one’s gender profile or sexual
characteristics (or both) to accord with one's sense of gender
identity (WPATH 2011). Transition as a concept thus encompasses
several aspects, e.g. social, psychological, or physical aspects, or
a combination of these, There is consistency in the literature on
when the transition begins: namely, with the decision to change
a person's gender assignment {Brown 1996}, However, we did not
differentiate among any supposed phases of the respective typas
of transitions. Depending on the personal situation, the process of
transition (which may include the decision to transition, gathering
of information, gathering of experience, medical treatment and
change of social role), can take very different periods of time,
usually several months to years. Therefere, it is difficult to
distinguish certain 'phases’ of this process. When facusing on
hormone therapy, the transition term can be moare precisely
defined. The transition process lasts as long as patients are in the
process of changing their sexual ¢characteristics (WPATH 2011).

We aimed to include studies with participants age 16 years and
older because, according to currently applied guidelines, this is
the age when patients start being treated with harmene therapy.
Patients below this age are usually being treated with puberty
blockers, which are outside the scope of this review (WPATH 2011).

Types of interventions

We considered studies evaluating hormone-based interventions
only, excluding those that examined combined hormonal and
either psychological or surgical treatments. We aimed to include
studies reporting treatment with the following experimental
interventions.

« Antiandrogens (cyproterone acetate or spironolactone) and
estradiol

+ Antiandrogens (cyproterone acetate or spironolactone) alone

+ Estradiol alone

Antiandrogen or estradiet treatment or both during hormone therapy in transitioning transgender women {Review)
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For the above interventions, we considered all types of
administration: oral, sublingual, transdermal, subdermal and
intramuscular. For estradiol, we also considered bicidentical 17-
beta-estradiol, as well as synthetic derivatives.

We aimed to include the following comparator interventions.

« Any of the active interventions listed above
» Placebo

Although we consider placebo-controlled studies to be unethicat
{Bostick 2008), we made them eligible for inclusion in this review
so that we could consider the evidence in its entirety. We did
not consider interventions consisting purely of psychological
treatment, spiritual support, or conversion therapy.

Types of outcome measures

For studies with repeated follow-up (i.e. reporting of cutcomes at
multiple time points), we regarded follow-up at three to six months
as short term, six months to twa years as medium term, and more
than two years as long term (WPATH 2011).

We intended to include in the descriptive section of the review
all studies that met the criteria for type of study, participants,
intervention and comparater, regardless of outcomes reported or
missing data.

Primary outcomes

« Quality of life (QoL) as measured by validated generic
instruments, e.g. Quality of Life Inventory (QOLY) (Frisch 2005);
or specific instruments, e.g. for body image, the Body Image
Quality of Life Inventory (BIQLI} {Cash 2004); or for sexual life the
Sexual Satisfaction Scale for Women {SSS-W) (Meston 2005).

+ Satisfaction with change of male to female body characteristics,
as measured with validated instruments

+ Adverse events specific to hormone therapy, including serious
adverse events

Secondary outcomes

+ Severity of gender dysphoria/gender incongruence, e.g. as
measured with the Utrecht Gender Dysphoria Scale (UGDS)
{Schneider 2016)

= Measures of specific body changes, including:

* breast size, e.g. by measurement of bust girth;

* skin thickness, e.g. by echographic measurement (Laurent
2007);

* skin sebum production, e.g. as measured by three-hour
sebum collection with absorbent paper (Downing 1981;
Giltay 2008; Ezerskaia 2016); and

* hair growth, including hair density, diameter, growth rate and
anageny/telogen ratio (Giltay 2000; Hoffmann 2013).

« Incidence or severity of depression.

We did not include surrogate outcomes, such as serum
hormone levels {e.g. 17-beta-estradial or testosterone). While these
measures can help with monitoring the progress of hormone
therapy, they are of little interest of themselves, especially since
individuals require varying levels of these hormones to achieve a
certain level of feminisation (Gooren 2017).

Search methods for identification of studies
Electronic searches

We searched the following electronic databases for relevant trials
up to 19 December 2019 with no restrictions based on language of
publication, date of publication, or publication status:

+ MEDLINE via PubMed

+ Cochrane Central Register of Controlled Trials (CENTRAL)
« Embase

= Biosis Preview

*  PsycINFO

o PSYNDEX

Our search strategy is outlined in Appendix 1. We have successfully
tested the screening methods for abstracts and titles.

Searching other resources

Had we identified any eligible studies through the electronic
searches above we would have searched the reference lists of these
in order te find additional relevant studies. We also searched the
scientific abstracts of the last two meetings of each of the following
organisations:

+ American Association of Clinical Endocrinologists

« American Society of Andrology

« Berufsverband der deutschen Endokrinologen (Professional
Association of the German Endocrinologists)

« Berufsverband der Frauenirzte eV, (Professional Association of
the Gynaecologists)

= Dachverband Reproduktionsbiologie und Medizin e.V. {Federal
Assaciation Reproductive Biology and Medicine)

« Deutsche Gesellschaft flir Endokrinologie (German Society for
Endocrinology)

+ Deutsche Gesellschaft fir Gyndkologie und Geburtshilfe
(German Society for Gynaecology and Obstretics)

« Endocrine Saciety

= European Society of Gynaecological Oncology

» European Thyroid Association

« Nordrhein-Westfilische  Gesellschaft fiir Endokrinologie
und Diabetologie {North Rhine-Westphalian Society for
Endocrinology and Diabetology)

+ Royal College of Obstetricians and Gynaecologists

« Society for Endocrinology

« Society for Gynaecologic Investigation

We also searched the following grey literature databases:

« The New York Academy of Medicine Grey Literature Report
{www._greytit.org/)

«  QAlster (www.oclc.org/oaister.en.html}

+ OpenGrey (www.opengray.eu/)

Finally, in order to identify completed but unpublished or angoing
studies, we searched the following trial registries,

« ClinicalTrials.gov (www.clinicaltiials.gov/)

« metaRegister of Controlled Trials {mRCT;
www.contrelledtnals.com/mrci/)
Antiandrogen or estradiot treatment or both during hermane therapy in transitiening transgender wemen {Review) 5
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» World Health Organization (WHO) International Clinical
Trials Registry Platform (ICTRP) Search Portal (www.who.int/
trialsearch/)

« Drugs@FDA fwvrenaccessdata.fda.goviscripts/ader
drugsatfday/)
« European Public Assessment Reports (EPAR;

www.ema.europa.eujemajindex.jsplcurl=pages/medicines/
landing/epar_search.jsp)

We contacted fifteen manufacturers of hormonal agents and
experts in the field to identify unpublished or ongoing trials.

Data collection and analysis

Selection ef studies

We used the reference management tool Covidence to identify
and remove potential duplicate records of relevant studies
(wwwr.covidence.org), Two review authors (AKU and MHE)

independently scanned titles and abstracts of the remaining
racords to compile a list of potential papers to potentially be
included in the review. After this, the same review authors
investigated the references in detail {as full text articles or matched
records to studies), and categerised these as ‘included studies,
‘excluded studies, ‘studies awaiting classification' and ‘engoing
studies.” We executed this task in accordance with the criteria
provided in the Cochrane Hondbook for Systematic Reviews of
Interventions (Higgins 20112). If there had been discrepancies or
if a consensus could not be reached, a third review auther would
have adjudicated (CHA). There were no disagreements that could
not be thus resolved. Had this been the case, we would have
designated the study as ‘awaiting classification’ and contacted the
study authors for clarification. We listed studies excluded during
the full text review stage, and documented the reascens for exclusion
in Characteristics of excluded studies, We included an adapted
PRISMA flow diagram outlining the study selection process (VMcher
2009) (Figure 1).

Antiandrogen or estradiol treatment or bath during hormone therapy in transitioning transgender women (Review) 6
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Figure 1, Study Flow Diagram
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Data extraction and management

If we had found relevant studies, two review authors (AKU and
MHE} weuld have extracted data from all studies deemed eligible
for inclusion independently, with the help of a standardized data
extraction form that wouid have been pilot tested according to
Chapter 7 of the Cachirane Handbaek (Higgins 2011a). We have used
Google Spreadsheets to manage all data gathered.

We would have collected data on the following items:

« General information on the study: first author, date of
publication, study dates, publication type (full text article,
abstract, unpublished), citation.

= Study metheds: study design (e.g. parallel, factorial), number
of study arms, study setting (single institution, multi-centre
national, multi-centre international}, study location, and length
of follow-up.

« Participant characteristics: study inclusion/exclusion criteria,
age (mean/median with range), ethnic distribution, number of
participants randomised and included in analysis, participants
lost to follow-up.

+ Interventions: type of hormonal agents (for example CPA,
estradiol, progesterone, spironolactone), dose, administration
route, dosing schedule and any other associated therapies.
We would have extracted data on the sample size for each
intervention group.

+ Outcomes: definition and method of assessment for each
outcome (including the adverse event classification system used
in individual studies), as well as any relevant subgroups. We
would have extracted the number of events and participants
per treatment group for dichotomous cutcomes. We would also
extract the mean, standard deviaticn or median and range,
and number of participants per treatment group for continuous
outcomes.

« Study funding sources.

» Declarations of potential conflicts of interest reported by study
authors.

For each included study, we would have extracted the outcome
data relevant for this review, and which would be required for
the calculation of summary statistics and measures of variance. If
there had been disagreements, we would have resolved them by
discussion, if necessary, we would have consulted a third review
author (CHA). We provided key information about potentially
relevant ongoing studies, including trial identifiers, in the table of
Characteristics of ongoing studies. We would have attempted to
contact authors of included studies to obtain missing key data if
needed.

Assessment of risk of bias in included studies

If relevant studies had been found, two review authors {AKU and
MHE) waould have examined all included studies to assess risk of
bias (assessment of methodological quality) independently. We
would have used the Cochrane 'Risk of bias' tool for assessing risk
of bias in RCTs, as described in the Cochrane Handbeok (Higgins
2011b). We would have resolved disagreements by consensus or by
consulting a third review author {CHA). OQur summary judgement
would have included a rating {low, high or unclear risk of bias) for
each domain (Higgins 2011b). We would have assessed the risk of
bias for the following domains:

= Random sequence generation

» Allocation concealment

« Blinding of participants and personnel
» Blinding of outcome assessment

+ Incomplete outcome data

«  Selective reporting

« Other bias

We would have evaluated the risks of performance bias {blinding
of participants and personnel} and detection bias (blinding of
outcome assessment) separately for each outcome.

For any relevant cohort studies we would have used the ROBINS-
I tool to assess risk of bias (Sterne 2016). We would have
assessed each individual study in accordance with the guidance,
documenting the results using a spreadsheet and providing details
in ‘Risk of bias' tables. We would have documented the reasons for
our judgements, and would have included relevant quotations from
the full-text articles or from information about the study provided
by authorsin the notes section of the 'Risk of bias’ tables, We would
have summarised the risk of bias across domains for each primary
outcome in every included study, as well as across studies and
domains for each primary cutcome.

Measures of treatment effect
Dichotomous dota

We planned to summarise dichotomous data using risk ratios (RRs),
reported with 95% confidence intervals (Cls).

Continvous data

For continuous outcomes with a standard measure, we would have
summarised the obtained data as mean differences (MDs) with
95% Cls. For continuous outcomes without a standard measure,
we would have summarised data as standardized mean differences
{SMDs) with 95% Cls, Alternatively, if the mean value and variance
were missing, we would have estimated them using the methods
described in Hozo 2005, which allows estimations for mean value
and variance of a sample when only the median, range and size
of the sample are known. We would also have considered the
guidance in the Cochirane Handbook where appropriate (Higgins
2011c).

Unit of analysis issues

We planned to treat recurring events in individual participants
as single events occurring in one participant {e.g. three episodes
of major depressive disorder in one participant would have been
recorded as one participant with major depressive disorder), We
did not expect to include studieswith interventions delivered at the
cluster level.

Dealing with missing data

For studies with missing data, we would have followed the
recommendations of the Cachirane Handbeook (Higzins 2011d), We
would have collected dropout rates for each study group and would
have reported these in the ‘Risk of bias' table. Qur preferred option
would have been to contact study authors in cases of missing data
or statistics that were not due to participant dropout (e.g. missing
statistics such as standard deviation (3D)). If missing outcome
data were not provided, then we would have attempted to impute

Antiandrogen or estradiol treatment or both during hormane therapy in transitioning transgender women {Review) 8
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data where possible and appropriate, and conduct sensitivity
analyses to assess the effect of this on the analysis, However, where
imputation is not appropriate, we would not have included the
study in the respective meta-analysis, and would have discussed
the potential impact of this in the text of the review. In the case
of participants lost to follow-up, we would have performed meta-
analyses on an intention-to-treat basis. We would have performed
sensitivity analyses, excluding studies with missing outcome data,
to evaluate the impact of missing data. We would have discussed
the potential impact of missing data on review findings in the
‘Discussion’ section of the full review, using a summary table if
appropriate.

Assessment of heterogeneity

We would have compared the characteristics of included studies
to identify heterogeneity of content or methodology, and to
determine the feasibility of performing a meta-analysis, We would
have deemed meta-analyses unsuitable in cases where there
was substantial content-related or methodological heterogeneity
across studies. Instead, we would have used a narrative approach
to data synthesis. Had meta-analyses been deemed appropriate,
we would have assessed statistical heterogeneity by visually
inspecting the scatter of individual study effact estimates on forest
plots and by calculating the 12 statistic (Higgins 2011c), which
gives the percentage of variability in effect estimations that can
be attributed to heterogeneity rather than to chance. We would
have considered an 12 of more than 50% to represent substantial
heterogeneity. In the case of statistical heterogeneity, we would
have conducted the prespecified subgroup and sensitivity analyses
described below to investigate the source.

Assessment of reporting biases

If we had included 10 or more studies that investigated the same
outcome, we would have used funnel plots to assess small-study
effects and publication bias. Given that several explanations are
possible for funnel plot asymmetry, we would have interpreted
results carefully (Sterne 2011).

Data synthesis

Had we identified any eligible studies, we would have provided a
narrative summary of the included studies. We would also have
conducted meta-analyses of RCTs for all relevant outcomes, where
possible, using data from studies that 1) compared the actual
hermone therapy-relevant agents or combinations of agents to
placebo, and 2) compared the actual hormone therapy-relevant
agents or combinations of agents to other hormone therapy-agents
or combinations of agents. Studies comparing two variations on
the intervention would have been pooled separately to studies
comparing the intervention to placebo. However, if there had been
significant variability in the definition of outcomes across trials, we
would have decided not to pool data.

Had we canducted meta-analyses, we would have used the Mantel-
Haenszel approach to combine dichotomous data and calculate
RRs with 95% Cls (Higgins 2011c). For continuous outcomes (e.g.
quality of life) we would have calculated MDs or SMDs, with 95%
Cls, using the inverse variance approach. Had studies reported
the same outcome measure but some studies had reported data
on the change from baseline {e.g. mean values and standard
deviations) and others for final measurements of cutcomes, they
would have been placed in subgroups in the meta-analysis and

pooled according to guidance in the Cochrane Handbook (Higgins
2011c)

For meta-analyses, we would have used a random-effects model,
expecting the true effects to be related, but not the same, across
all studies. We would have interpreted random-effects meta-
analyses with due consideration of the whole distribution of
effects, ideally by presenting a prediction interval (Higgins 2009).
A prediction interval specifies a predicted range for the true
treatment effect in an individual study (Riley 2011). In addition,
we would have performed statistical analyses according to the
statistical guidelines contained in the Cachrane Handbook {Higgins
2011¢).

We would have summarised outcome data from cohort studies (e.g.
change scores) narratively.

Subgroup analysis and investigation of heterogeneity

Wherever possible, we would have considered subgroup analyses
that are structured by the following characteristics.

« Type of application of intervention {oral, transdermal,
intramuscular, subcutaneous)
= Orchiectomy before or during hormone therapy

The justification for these analyses is as follows. Pharmacokinetic
mechanisms lead to significant differences in the absorption
and metabolism of an active substance depending on the type
of application. Therefore, we would, if possible, have formed
appropriate subgroups based on the application method of the
intervention. Also, patients wha have undergone an orchiectomy
could have different outcomes than those patients without
orchiectomy (Defreyne 2017).

Sensitivity analysis

We would have conducted sensitivity analyses to investigate any
potential effect of removing studies judged to be at high risk of bias
from meta-anatyses. We would have classified studies as being at
high risk of bias overall if one or more domains were judged to be at
high risk. if appropriate, we would alse have conducted sensitivity
analyses excluding studies with missing outcome data, or where
missing data have been imputed by the review author team. We
would also have conducted a sensitivity analysis to compare a
fixed-effect model to a random effects model where the studies in
a meta-analysis appear more homogeneous than expected.

Summary of findings and assessment of the certainty of the
evidencel

Following standard Cochrane methodolegy, had we identified any
included studies, we would have created a 'Summary of findings'
table for all three primary outcomes. Also following standard
Cochrane methadology, we would have used the five GRADE
considerations (risk of bias, consistency of effect, imprecision,
indirectness and publication bias} to assess the quality of the body
of evidence for each outcome, and to draw conclusions about the
quality of evidence within the text of the review.

Antiandrogen or estradiol treatment or beth during harmane therapy in transitioning transgender wamen {Review)
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RESULTS

Description of studies
Results of the search

We conducted our searches on 18 January 2019 and updated
them on 19 December 201%. Through the database searches, we
identified a total of 1057 references. After removing duplicates, we
screened the titles and abstracts of 787 references. Through this
screening, we identified 13 studies to assess as full text articles,
We fully inspected these articles, and excluded 12 studies. The
remaining study was still ongoing. Therefore, we did not include
any studies in this review (Figure 1).

Of the manufacturers and experts in the field whom we
contacted, 15 responded but did not report any additional studies,

Included studies

None of the reports retrieved met the inclusion criteria for this
review. Suggestions for future studies are given in Tablc 1

Excluded studies

We excluded all 12 of the full-text articles that we had assessed
for eligibility, either because they used an ineligible comparatar or
because they used anineligible study design. See Characteristics of
excluded studies for further details.

Ongoing studies

We identified one ongoing RCT in Thailand, comparing
spironolactone with CPA {i<rasean 2019). This study started in April
2018. We describe this study in Characteristics of ongoing studies.

Risk of bias in included studies

As no studies met the inclusion criteria, it was not possible to assess
risk of bias.

Effects of interventions

As no studies metthe inclusien criteria, we were unable to calculate
any effects of the interventions.

DISCUSSION

Summary of main results

No study met the inclusion criteria for this review. A total of 13
potentially eligible studies were identified, but ultimately all but
one was excluded after we assessed the full text articles. The one
remaining RCT is ongoing, and we are awaiting its publication
{Krasean 2019). We conducted a comprehensive search to identify
eligible studies for inclusion in this review. Despite more than four
decades of ongoing efforts to improve the quality of hormone
therapy for women in transition, we found that no RCTs or suitable
cohort studies have yet been conducted to investigate the efficacy
and safety of hormonal treatment approaches for transgender
women in transition.

Overall compteteness and applicability of evidence

The evidence is incomplete because no studies met the inclusion
criteria for the review. This lack of studies shows a gap
batween current clinical practice and clinical research, which has

been repeatedly emphasised (Hembree 2009; Hembree 2017). If
hormone therapy is highly valued in the treatment of gender
dysphoria (Hembree 200%; WPATH 2011; Hemhree 2017}, then this
raises the question; why are there no RCTs or appropriate cohort
studies for this clinical condition? There is also an ethical need
for research into the efficacy and safety of hormone therapy,
particularly comparing combination therapy with CPA/estradicl
and spirenolactone/estradiol to monotherapy with estradiol alone,
In view of the reported but rather alarming side-effect profiles
of CPA and spironolactone in other populations (De Bastos 2014;
Khan 2016; PG12 2019}, long-term clinical studies that aim to
achieve adequate gutcomes are urgently needed forthe population
of transgender women in transition.The lack of reliable data on
hormone therapy for transitioning transgender women should
encourage the development of well-planned RCTs and cohort
studies to evaluate widespread empirical practice in the treatment
of gender dyspharia.

The most common reason for the exclusion of studies from
this review was the lack of a control group. We excluded some
studies because they did not meet the eligibility requirements
for study design (e.g. case series or case-control studies). Further,
interventions were not clearly defined.

Among guideline developers in the field of transgender medicine,
it has been discussed in recent years why the available evidence
remains limited {Deutsch 20162 Reilly 2019). Deutsch 2016a has
identified three main reasons, which they believe have hindered
the development of evidence based healthcare guidelines. Firstly,
a lack of research funding and institutional stigma means that the
evidence currently centres around less robust study designs, such
as retrospective studies, case series, and individual case reports
{Bockting 2016 Reisner 20162); secondly variation in the collection
of gender identity data in observational data sets makes it difficult
to identify relevant populations and monitor their health cutcomes
(Deutsch 2013 Bauer 20039); and finally, academic programmes
focused on transgender medicine are in their infancy and few exist
(Reisner 2016b), meaning there is a general lack of research and
training on this topic.

Against this background, methodological problems such as
inconsistent and missing comparison groups, uncontrolled
confounding factors, small sample size, short follow-up time and
difficulties in recording and evaluating a broad spectrum of health
outcomes (physical and mental health, social functioning and Qol}
have become apparent in hormone therapy (Deutsch 2016b). The
performance of RCTs is controversial, especially with regard to
placebo studies, and ethical and methodological objections have
been raised {e.g. violation of the principle of equigoise, Miller 2003).
However, the positive research potential of active-controlted RCTs
is acknowledged, in order to compare different types, dosages and
methods of administration of active treatments. Overall, there is a
trend in the discussion to favour not only RCTs and quasi-RCTs, but
also high-quality cohort studies conducted in a network of health
centres, hospitals and practices (Deutsch 2016z; Deutsch 20165),

Quality of the evidence

We could not appraise the quality of the evidence because no
studies met our review's inclusion criteria.

Antiandrogen or estradiel treatment or both during hormone therapy in transitioning transgender women (Review} 10
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Potential biases in the review process

We considerour search to have been consistent and comprehensive
{including the fifteen contacts with manufacturers and experts
in the field). At each stage, the review authors independently
applied the inclusion criteria befare comparing their judgements.
Reliability testing was performed in the screening phase, Even
though we were unable to test for publication bias, we think it
is unlikely that there are studies that have been conducted but
remained unpublished. The experts in the field we interviewed
believed that there was a general lack of research activity by
treatment manufacturers, and considered it very likely that no
phase IV studies have ever been conducted in this papulation, For
example, one expert stated that there was probably "nothing to be
kept secret.”

Agreements and disagreements with other studies or
reviews

There are currently no systematic reviews in the Cochrane Library
that evaluate the effectiveness of hormone therapy for transgender
women in transition, nor are there systematic reviews that
evaluate the clinical and economic impact of hormone therapy on
transgender women in transition. The Endocrine Society's 2009
and 2017 guidelines addressed endocrine treatment of gender-
dysphoric/gender-incongruent persons (Hembree 2009; Hembree
2017). The literature search included in these guidelines did not
identify any RCTs of hormone therapy in transitioning transgender
women. In the context of the preparation of UK National Health
Service (NHS) guidelines (PG12 2019), the NHS Guideline Panel also
found no RCTs. However, PG12 2019includes arecommendation for
the prescription of hormone therapy for transitioning transgender
women.

Of the potentially relevant studies we excluded, some reported
on relevant questions. Asscheman 2011 focused on the important
outcome of mortality. Fisher 2016 investigated the important
relationship between hormone therapy-related body changes
and psychobiological well-being, Giltay 2000 focused on body
related outcomes such as hormone therapy's effects on the
skin (hair growth rate, density, and shaft diameter by image
analysis; and sebum production). Toorians 2003 focused on the
outcomes of different interventions (estradiol alone compared with
combination therapy estradiol and antiandrogens). Miles 2006 was
based on a cross-over design with the intention of comparing
groups of individuals on and off oestrogen. Due to the reported
deficits, we excluded these studies, although they addressed
impertant questions.

AUTHORS' CONCLUSIONS

Implications for practice

We found insufficient evidence to determine the efficacy or
safety of hormonal treatment approaches (estradiol alone or
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in combination with cyproterone acetate or spironolactone) for
transgender women in transition, The evidence is very incomplete,
demonstrating a gap between current clinical practice and clinical
research.

Implications for research

This systematic review has shown that well-designed, sufficiently
robust randomised controlled trials (RCTs) and controlled-cohort
studies do not exist, and are needed, to assess the benefits and
harms of hormone therapies {used alone or in combination) for
transgender women in transition. The following questions should
be addressed via RCTs and cohort studies:

1. What are the short-, medium-, and long-term effects (including
adverse effects, benefits, and prognoses} of estradiol therapy
alone, as opposed to combination therapy using estradiol
tagether with cyproterone acetate or spironolactone?

. What is the short-, medium-, and leng-term clinical efficacy
of hormone therapy when applied orally, transdermally, and
intramuscularly?

Table 1 presents design components that we suggest could be
used in future studies. Studies should be structured and reported
according to the CONSORT Statement or the STROBE Statement in
order to improve the quality of reporting on efficacy and to obtain
better reports on harms in clinical research (von Elrn 2007; Schulz
20190). There is an urgent need for researchin this area, not least for
ethical reasons.

We will include non-controlled cohort studies in the next iteration
of this review, as this review has demonstrated that this is the
highest quality evidence currentty available in the field. We will take
methodological limitations into account when doing so.
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Characteristics of ongoing studies {ordered by study ID]

Krasean 2019

Study name Anti-androgenic effects comparison between cyproterone acetate and spironolactone in transgen-
der women: a randomised controlled trial (Trial ID: TCTR20190404001)

Methods Allocation: randomised
Study design: randomised controlled trial
Control: active
Study endpoint classification: efficacy study
Intervention meodel: Parallet
Number of arms: 2
Masking: double blind (Masked roles: participant caregiver, investigator)
Primary purpose: treatment

Study phase: phase 4

Participants Gender: male
Age limit: minimum 18 years: maximum 40 years
Condition: Gender dysphoria patients diagnosed from DSM V
Male to female transgender
Not undergone orchidectomy

No psychological disease ar mental disability

Interventions Arm 1.
Intervention name: cyproterone acetate

Type: active comparator
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Krasean 2019 {Conbaued)

Classification: drug

Descriptions: participants (gender dysphoria patients) will receive estradiol valerate (4 mg daily)
combined with cyproterone acetate {25 mg daily) for crass-sex hormone treatment.

Arm: 2

Intervention name: spironolactone
Type; experimental

Classification: drug

Descriptions: participants (gender dysphoria patients) will be received estradiol valerate (4 mg dai-
ly} combined with spironolactone (100 mg daily} for cross-sex hormone treatment.

Qutcomes

Primary outcome(s):

Qutcome name: testosterone level

Measurement: Electrechemiluminescent Immunoassay (ECLIA} of total testostercne level
Time point: three months after intervention

Safety issue: ne

Key secondary outcomes:

Qutcome name: physical and metabolic changes

Measurement: physical examination, metabolic profile parameters

Time peoint: three months after intervention

Safety Issue: no

Starting date

April 3, 2019 {estimated end date: June 18, 2020)

Contact information

Contact: Krasean Panyakhamlerd

Degree: Assoc, Prof.

Phone: 0926536415

Email: krasean@hotmail.com

Postal Address: 1873 Rama 4 Road, Patumwan
State/Province: Bangkok

Postal Code: 10400

Country: Thailand

Notes

Source(s) of monetary or material supports: Ratchadapisek Sompoch Fund, Faculty of Medicine,
Chulalongkorn University

Declarations of interest not reported
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Table 1. Suggested design of future studies

Methods

RCT or controlled cohort study

Participants

Transgender women experiencing gender dysphoria, in transition
Nw

Age: from the age of 16 years

Intervention

= Antiandrogens (cyproterone acetate or spironolactone) and estradiol
= Antiandrogens {cyproterone acetate or spironolactone) alone
= Estradiol alone

All types of administration; oral, sublingual, transdermal, subdermal and intramuscular. For estra-
diol and bicidentical 17-beta-estradiol, as well as synthetic derivatives.

Comparator

Any of the active interventions listed above

Cutcomes

Primary outcomes

» Quality of life {QoL)
« Satisfaction with change of male to female body characteristics,
+ Adverse events specific to hormone therapy, including serious adverse events

Notes

* Size of study with sufficient power to detect a ~ 10% difference between the two groups for pri-
mary outcome

APPENDICES

Appendix 1. OvidSP search strategy

Search Query

#1 {transsexual* OR transgender OR "gender dysphoria” OR transident® OR "trans women" OR "trans
woman").mp.

#2 {"cyproterone acetate” OR CPA OR androcur).mp. or cyproterone Acetatef

#3 {spironalactone OR Aldactone OR Jenaspiron OR Osyrol OR Spirobene OR Verospiron OR Xe-
nalon).mp. or spironolactone/

#4 (estradiol* OR oestradiol” OR estrifam OR gynocadin OR neofollin OR lenzetto).mp. or Estradiol/

#5 20R30R4

#6 1ANDS

HISTORY

Protocol first published: Issue 10, 2018
Review first published: Issue 11,2020
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Summary

The National Board of Health and Welfare (NBHW) has been
commissioned by the Swedish government to update the nation-

al guidelines on care of children and adolescents with gender
dysphoria, first published in 2015 [1]. Guidelines chapters are
updated stepwise and this report contains revised guidance on
psychosocial support and diagnostic assessment, and on puberty
suppressing treatment with GnRH-analogues and gender-affirming
hormonal treatment. This report thus replaces the corresponding
chapters in the publication from 2015. Remaining chapters and the
updated guidelines as a whole will be published later in 2022. In
response to comments received during external review, two new
chapters have been added, named New recommendations on hor-
monal treatment — their reasons and consequences and Non-binary
gender identity — current knowledge and o need for clarification.
Anather difference compared to the guidelines from 2015 [1] is
that the term "gender incongruence” is used alongside the term
"gender dysphoria”. For explanations of terms and abbreviations,
see Appendix 2. For a description of the scientific evidence and
clinical experience underlying the recommendations and the work
process, see Appendices 3 and 4.

The guidelines apply to children and adolescents, i.e. people under
18 years of age. In the medical text sections, the term children
(barn) refers to persons who have not yet entered puberty, while
the term adolescents (ungdomar] refers to people whose puberty
has started. In the text sections relating to juridical regulations,

only the term children (barn} is used and denotes people younger
than 18 years of age. Finally, the term “young people” (unga)

is sometimes used in text sections addressing both children and
adolescents.

Introductory comment

The summary that follows and the introductory chapter describe
that the updated recommendations for puberty suppression with
GnRH-analogues and gender-affirming hormonal treatment have
become more restrictive compared to 2015, and the reasons that
they have changed. The new recommendations entail that a larger

2 CARE OF CHILDREN AND ADOLESCENTS WITH GENDER DYSPHORIA
SOCIALSTYRELSEN
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proportion than before, among adolescents with gender incongru-
ence referred for diagnostic assessment of gender dysphoria, will
need to be offered other care than hormonal treaiments. Questions
on how to ensure that all young people suffering from gender dys-
phoria be taken seriously and confirmed in their gender identity,
well received and offered adequate care are becoming increasing-
ly relevant, and will need to be answered during the ongoing re-
structuring of certain care for gender dysphoria into three national
specialised medical care services (NBHW decision in December
2020). The care for children, adolescents and adults with gender
dysphoria in these three national specialised units aims to improve
equality in care, coordination and dialogue, and may enhance the
implementation of national guidelines.

Recommendations and criteria for
hormonal treatment

For adolescents with gender incongruence, the NBHW deems that
the risks of puberty suppressing treatment with GnRH-analogues
and gender-affirming hormonal treatment currently outweigh the
possible benefits, and that the treatments should be offered only in
exceptional cases. This judgement is based mainly on three factors:
the continued lack of reliable scientific evidence concerning the
efficacy and the safety of both treatments [2], the new knowledge
that detransition occurs among young adults [3], and the uncer-
tainty that follows from the yet unexplained increase in the number
of care seekers, an increase particularly large among adolescents
registered as females at birth [4].

A systematic review published in 2022 by the Swedish Agency for
Health Technology Assessment and Assessment of Social Services
[2] shows that the state of knowledge largely remains unchanged
compared to 2015. High quality trials such as RCTs are still lacking
and the evidence on treatment efficacy and safety is still insufficient
and inconclusive for all reported outcomes. Further, it is not possi-
ble to determine how common it is for adolescents who undergo
gender-affirming treatment to later change their perception of their
gender identity or interrupt an ongoing ireatment. An important
difference compared to 2015 however, is that the occurrence of

CARE OF CHILDREN AND ADOLESCENTS WITH GENDER DYSPHORIA 3
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detransition among young adults is now documented [3], mean-
ing that the uncertain evidence that indicates a low prevalence of
treatment inferruptions or any aspects of regret is no longer unchal-
lenged. Although the prevalence of detransition is still unknown,
the knowledge that it occurs and that genderconfirming treatment
thus may lead to a deteriorating of health and quality of life (i.e.
harm), is important for the overall judgement and recommendation.

To minimize the risk that a young person with gender incongruence
later will regret a gender-affirming treatment, the NBHW deems
that the criteria for offering GnRH-analogue and gender-affirm-

ing hormones should link more closely to those used in the Dutch
profocol, where the duration of gender incongruence over time

is emphasized [5-7]. Accordingly, an early (childhood) onset of
gender incongruence, persistence of gender incongruence until
puberty and a marked psychological strain in response to pubertal
development is among the recommended criteria. The publications
that describe these criteria and the treatment outcomes when given
in accordance [5, 6, 8] consitute the best available knowledge and
should be used as guidance.

To ensure that new knowledge is gathered, the NBHW further
deems that treatment with GnRH-analogues and sex hormones for
young people should be provided within a research context, which
does not necessarily imply the use of randomized controlled trials
(RCTs). As in other healthcare areas where it is difficult to conduct
RCTs while retaining sufficient internal validity, it is also important
that other prospective study designs are considered for ethical
review and that register studies are made possible. Until a research
study is in place, the NBHW deems that treatment with GnRH-an-
alogues and sex hormones may be given in exceptional cases,

in accordance with the updated recommendations and criteria
described in the guidelines. The complex multidisciplinary assess-
ments will eventually be carried out in the three national units that
are granted permission to provide highly specialized care services.

In accordance with the DSM-5, the recommendations in the guide-
lines from 2015 applied to young people with gender dysphoria in
general, i.e. also young people with a non-binary gender identity.
Another criterion within the Dutch protocol is that the child has had
a binary (“cross-gender”} gender identity since childhood [5, 4].

4 CARE OF CHILDREN AND ADOLESCENTS WITH GENDER DYSPHORIA
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It has emerged during the review process, that the clinical expe-
rience and documentation of puberty-suppressing and hormonal
treatment for young people with non-binary gender identity is lack-
ing, and also that it is limited for adults. The NBHW still considers
that gender dysphoria rather than gender identity should determine
access to care and treatment. An urgent work thus remains, to
clarify criteria under which adolescents with non-binary gender
identity may be offered puberty-suppressing and gender-affirming
hormonal treatment within a research framework.
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Table 1. Effects on mental health by puberty suppression in adolescents

Auther, Year (ref) De Vries et al 2014 (1)

Title Young Aduit Psycholegical Qutcome After Puberty Suppression and Gender Reassignment
| .

Country | The Netherlands

Study design Longitudinal cohort study, before-after 2008-2012

POPULATION (ages) | Age at assessment pre-treatment:

Age at start Range 11.1-17.0 years

Age in cohort 13.6 years (SD 1.9}

Tanner stage At start of puberty suppression:
Range 11.5-18.5
14.8 years (SD 1.8)

At start of cross-sex hormones:
Range 13.9-19.0 years

16.7 years (5D 1.1)

POPULATION (n) 196 referred

n patients 111 prescribed puberty suppression
natal male (M-t-F) 15 non-participating

natal female (F-t-M) | 1 death after vaginoplasty

55 individuals evaluated:
22 transwomen

33 transmen

40 complete data

15 missing data

INTERVENTION Puberty suppression {GnRH)

(type) Cross-sex hormone treatment (CSHT)

Puberty suppression | Gender reassignment surgery:

{GnRH) vaginoplasty, mastectomy, hysterectomy, ovariectomy, (phalloplasty)
Cross-sex hormone

treatment (CSHT)

INTERVENTION GnRH duration: Not specified

{time) CSHT duration: Not specified

Treatment duration | Age at Follow-up: at assessment Post-Treatment
Follow-up time, Mean 20.7 years (SD 1.0)

Follow-up age Range 19.5-22.8

OUTCOMES - Gender Dysphoria Utrecht Gender Dysphoria Scale (UGDS)

Reported outcomes | Global functioning Children’s Global Assessment Scale {CGAS)

Depressive symptams: The Beck Depression Inventory {(BDI)

Anger Spielberger’s Trait Anger (TPI)

Anxiety: Spielberger’s Trait Anxiety (STAI)

Body Image Scale (BIS)

Child Behavior Checklist {CBCL)

RESULTS Before start / During puberty suppression / After gender reassignment (mean {5D))
Extracted outcomes

Gender dysphoria {UGDS)

Total 53.51 (8.29) / 54.39 (7.70) / 15.81 (2.78)
MtF 47.07 (11.05) / 48.95 (10.80} / 17.27 (2.57)
FtM 56.74 (3.74) / 57.11 (3.40) / 15.08 {2.64}
Global functioning (CGAS)

Total 71.13 {10.46) / 74.81 (9.86) / 79.94 {11.56)
MtF 74.33 (7.53) / 78.20 (9.56) / 82.40 (8.28)
FtM  67.65 {11.87) / 70.65 {9.89) / 76.29 (14.48)
Depression (BD|

Total 7.89(7.52)/4.10(6.17) / 5.44 (8.40)

MtF 4.73 (4.20) / 2.25 (3.54) / 3.38 (4.40)

FtM 10.09 (8.34) / 5.05 (7.08) / 6.95 (9.83}
Anxiety (STAL}

Total 39.57 {10.53)/ 37.52 (9.87)/ 37.61 {10.39)
MtF 31.87 (7.42)/ 31.71 (8.36)/ 35.83 (10.22)
FtM 44.41 {9.06)/ 41.59 (9.03)/ 39.20 {10.53)
Anger {TP|

Total 17.55 (5.72)/ 17.22 (5.61)/ 16.01 (5.28)
MtF 14.17 {3.01)/ 14.00 (3.36)/ 5.58 (3.92)

FtM 19.55 (5.96)/ 19.25 (5.69)/ 16.56 (6.06)
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Author, Year (ref) Costa et al 2015 {2)
Title Psychological Support, Puberty Suppression, and Psychosociol Functioning in Adolescents with Gender
Dysphoria.
Country The UK
Study design Longitudinal cohort study, before-after, 2010-2014
POPULATION (ages) Age at baseline:
Age at start Range 12-17 years
Age in cohort 15.6 years (5D 1.7) natal male
Tanner stage 15.4 years (SD 1.2) natal female
Age at start of GnRH:
Range 13-17 years
16.6 years {SD 1.22) natal male
16.4 years (SD 1.3) natal female
POPULATION (n) 436 referred [1: 1.7 natal male/natal female ratio]
n patients 235 did not complete diagnostic procedure

natal male {M-t-F)
natal female (F-t-M)

201 completed diagnostic procedure [1: 1.6 natal male/natal female ratio]
121 eligeable for puberty suppression
80 not eligeable for puberty suppression after 6 months psychological support*

101 GnRH treated "Immediate eligible”:

35 GNRH treated evaluated at end of study
100 GnRH untreated "Delayed eligible™:

36 GnRH untreated evaluated at end of study

INTERVENTION (type} | GnRH: Drug, dose and treatment frequency nat indicated.
Puberty suppression Start after 6 months of psychological assessment and support {mean 0.75 + 0.6 years},
{GnRH} referred as "diagnostic procedure”,
Cross-sex hormone Psychotherapeutic interventions: "Individual or family or group therapy, carried out on a regular basis
treatment (CSHT) (at least one a month)"
INTERVENTION (time) | GnRH duration:
Treatment duration 12 months
Follow-up time, Psychological support:
Follow-up age 18 months total
Foliow-up times:;
6 months, 12 months, 18 manths
OUTCOMES — UGDS

Reported outcomes

Children’s Global Assessment Scale (CGAS) [high score=better psychosocial functioning]

RESULTS
Extracted outcomes

Psychosoclal functioning:

Children’s Glabal Assessment Scale score:

Afl GD adolescents, during diagnostic procedure (n=201):
57.7 {SD 12.3) at enrolment

60.7 {SD 12.5) 6 months after psychological support only

GnRH treated group: {n= 101 at baseline)
60.9 (SD 12.2) after 6 months psychalogical support only {n=61)
67.4 (SD 13.9) at 18 months psychological support + GnRHa (7-18 months} (n= 35)

Delayed group: (n= 100 at baseline)
60.3 after 6 months psychological support only
62.5 after 18 months (n= 36)
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Author, Year (ref)
Title

Becker-Hebly et al 2020 (3)
Psychosacial health in adolescents and young aduits with gender dysphoria
before and ofter gender-affirming medical interventions

Country Germany

Study design Retrospective cohort study, before-after 2013-2018
POPULATION {(ages) Age at baseline (intake):

Age at start Minimum 11 years

Age in cohort Mean 15.5 years {SD 1.2)

Tanner stage

Range 11.2 - 18.0 years
Age at Follow-up:

Mean 17.4 years (SD 1.7)
Range 11.55 - 21.0 years

POPULATION (n)

n patients

natal male {(M-t-F)
natal female (F-t-M)

434 adolescents
164 dropouts at baseline
129 dropouts during follow-up

75 evaluated:

64 birth assigned female

11 birth assigned male

21 no hormone

11 GnRH

32 GnRH + CSHT

11 CSHT + surgery (type not specified)

Excluded severe psychiatric problems (psychosis, suicidality)

INTERVENTION {type)
Puberty suppression
(GnRH)

Cross-sex hormoene
treatment (CSHT)

GnRH: Drug, dose and treatment frequency not indicated.
CSHT: Drug, dose and treatment frequency not indicated.
Groups:

Ne hormone treatment (no GnRH, no CSHT)

GnRH

GnRH + CSHT

CSHT + surgery

{surgery type not specified, “mainly mastectomy”)
Psychotherapy {79%)

INTERVENTION (time)
Treatment duration
Follow-up time,
Follow-up age

Duration of GnRH or CSHT: not specified.

Possible range 7-49 manths, "time since first referral”
GnRH: minimum 7 months

CSHT: up to 40 or 47 months

Follow-up time:;

Mean 21.4 (SD 12.2) months

Range & months - 4 years

QUTCOMES -
Reported outcomes

Psychological functioning:

Children’s Global Assessment Scale {CGAS, clinician-rated)
HR QoL {mental and physical dimensions): assessed by
Kidscreen-27 (>18 years)

SF-8 (<18 years)

Youth Self Report (YSR, ages 11-18y)

Adult version (ASR, >18y)
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RESULTS
Extracted outcomes

Psychosacial functioning:
CGAS Global functioning Baseline/ Follow-up {mean {SD)}

No medical treatment {diagnostics or psychosocial interventions}
68,10 (11.23] / 70.00 (12.25)

Puberty suppression (GnRH)
67.27 (11.91) / 81.82 (7.51)

GA harmones (GnRH and GAH)
73.13 {10.91) / 85.63 {9.14)

GA surgery (at least one operation and GAH)
66.36 (14.33) / 83.64 (8.09)

Health-related quality of life (mean £ SD)
Baseline T Mental dimension/T Physical dimension

No medical treatment (diagnostics of psychosocial interventions)
34.86(6.27)/37.51(8.27)

Puberty suppression (GnRH)
39.04(9.25) / 43.43 (8.61)

GA hormones (GAH and GnRH)
36.16 (6.78) / 39.12 {7.10)

GA surgery (at least one operation and GAH)
37.88 (6.53) /39.88 (8.49)

Follow-up T Mental dimension/T Physical dimension

No medical treatment {diagnostics or psychosocial interventions)
36.37 {7.71) / 42.51 {10.40)

Puberty suppression {GnRH)
43.17(10.20) / 49.57 (11.64)

GA hormones (GAH and GnRH)
42.07 (10.74) / 49.36 (9.81)

GA surgery (at least one operation and GAH)
43.44 (9.57) / 53.87 (6.15)
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Author, Year {ref)
Title

Cantu et al 2020 (4)
Changes in Anxiety and Depression from Intake to First Follow-Up Among Transgender Youth

Country in a Pediatric Endocrinology Clinic
Study design usa
Retrospective cohort study chart review, before-after, 2017 - 2019
POPULATION (ages) | Age at start:
Age at start Min 11 vears
Age in cohort Max 18 years
Tanner stage
Age in cohort:
Mean 15.1 years (SD 1.8)
POPULATION (n) 80

n patients
natal male (M-t-F)
natal female (F-t-M)

15 female affirmed
58 male affirmed
7 nonbinary

In Follow-up cohort:

13 hormone blockers

25 hormone treatment {HT)
4 hormone blackers + HT
38 ho treatment

INTERVENTION (type)
Puberty suppression
{GnRH)

Cross-sex hormone
treatment (CSHT)

Previous intervention:
Drug, dose and treatment frequency not indicated.

Hormone blockers only

Hormone treatment (HT) only (feminizing; masculinizing)
Both hormone blockers and HT

Neither hormeone blockers nor HT

Of 28 youth:
6 feminizing hormones
22 masculinizing harmones

INTERVENTION (time)
Treatment duration
Follow-up time,

Duration of GnRH or CSHT: Not specified.

Time between initial visit and follow-up appointment:

Follow-up age Mean 4.7 months
Range < 1 - 11 manths
OUTCOMES - Depression: assessed with PHQ-9 {Patient Health Questionnaire-9)

Reported outcomes

Anxiety: assessed with GAD-7 {Generalized Anxiety Disorder-7)

RESULTS
Extracted outcomes

Psychosocial functioning:

Acute distress {not defined} Baseline/follow-up Mean {$D)

PHQ-9

HT initiated (n=28)
9.8(7.1)/10.3 (7.3}
Na HT {n=51)
11.1(6.3)/ 10.1{5.9)

GAD-7

HT initiated (n=27)
8.4 (6.4)/ 8.5 (5.5)
No HT (n=50)
9.6(5.9)/ 9.1 (5.8)

Suicidality
“Of the 27 (34%) youth who endorsed suicidality at intake, 22 (81%) continued to endorse suicidality at
their follow-up visit. and only 4 (4%) no longer endorsed suicidality at follow-up”.
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Author, Year (ref) Carmichael et al 2021 (5)
Title Short-term outcomes of pubertal suppression in a sefected cohort of 12 to 15 year oid young pecple with
persistent gender dysphoria in the UK
Country The UK
| Study design Prospective cohort, 2011 -2015
POPULATION (ages) Age at consent (median, IQR):
Age at start 13.6 years (12.8 - 14.6)
Age in cohort Range 12.0 - 15.3 years
Tanner stage
At end of pathway (median, IQR):
| 16.1 years {16.0 - 16.4)
POPULATION (n) 44 recruited:
n patients 25 birth registered males

natal male {M-t-F)
natal female (F-t-M)

19 birth-registered females

Tanner stage: (n [%), birth registered males, birth registered females):
Stage 2: 0,0

Stage 3: 17 {68%), 2 (10%)

Stage 4: 5 (20%), 11 (58%)

Stage 5: 3 {12%), 6 (32%)

1 discontinued GnRH

Follow-up time,
Follow-up age

INTERVENTION {type) | GnRHa: triptorelin

Puberty suppressian

{GNRH) Psychosocial assessment and support:

Cross-sex hormone Before entering the study for 2 median of 2.0 years {IQR 1.4 to 3.2; range 0.7 to 6.6 years). Continued

treatment (CSHT) regular attendance for psychological support and therapy throughout the study was a precendition of
GnRHa prescription. Local psychological services provided support for co-occurring difficulties as
required.
No interview conducted before young people started GnRHa

INTERVENTION {time} | Follow-up time:

Treatment duration 12 months follow-up {n=44), 24 months (n=24), 36 months (n=14)

Median time in study: 31 months (IQR 20 to 42, range 12 to 59 months).
Age at end of pathway (IQR): 16.1 years (16.0, 16.4)

OUTCOMES -
Reported outcomes

Child Behaviour Checklist (CBCL) (parent report)

Youth Self Report (YSR)

Kidscreen-52 questionnaire

Body Image Scale (BIS) is

Utrecht Gender Dysphoria Scale (UGDS}

Children’s Global Assessment Scale (CGAS)

Semi-structured qualitative interviews.

Participant experience and satisfaction with GnRHa

No interview conducted before young people started GnRHa
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RESULTS - CBCL Parent report, Total problems t-score: mean (85% Cl):
Extracted outcomes Baseline; 12 months, change; 24 months, change; 36 months, change
61.6(58.4, 64.7);

61.8(58.4, 65.1), 0.3 (-2.0, 2.6);

60.2 (54.6, 65.8), -1.0 (-4.0, 2.1);

61.1(52.3, 69.9), -1.3 {-6.6, 4.0}

CBCL Parent report, Self-harm: median (KIR):
Baseling; 12 months; 24 months; 36 months
0{0,1); 0(0,1); 0{0,1);0(0,1);0(0,2)

YSR Self-report, Total probfems t-score: mean (95% Cl):
Baseline; 12 months, change; 24 months, change
57.9(55.0, 60.8);

58.4 (54.6, 62.2), 0.8(-3.1, 4.8);

56.5 (50.6, 62.5), 1.5{-3.4, 6.3)

YSR Self-report, Self-harm: median {IQR):
Baseline; 12 months; 24 months
0(0,1);0(0,2);0(0,0)

Kidscreen-52, HRQOL, Parent report, Psychological wellbeing, t-score, mean (95% Cl)
Baseline; 12 months; 24 months
43.0(39.6, 46.4); 41.1 (37.0, 45.2); 51 (45.8, 56.2)

Kidscreen-52, HRQOL, Self-report, Psychological wellbeing, t-score, mean (85% Cl}
Baseline; 12 months; 24 months
39.8(36.7, 42.8); 39.0 (35.4,42.6) ; 42.4 (36.9, 48)

Body image scale, Overall scare: mean (95% CI)
Baseline; 12 months; 24 months; 36 months
3.1(2.8,3.3);3.2(3.0,34};3.0(27,3.2);3.1(24,3.7)

Utrecht Gender dysphoria score: median (IQR)
Baseline; 12 months; 24 months
4.8{4.6,5.0);4.7 (4.6,5.0); 4.7 (4.3, 5.0)

CGAS global score, mean {95% Cl}
Baseline; 12 months; 24 months; 36 months
62.9(59.6, 66.2) ; 64,1 (55.9, 68.3) ; 65.7 (59.6, 71.8) ; 66.0(58.1, 73.9}

No changes from baseline to 12 or 24 months in CBCL or YSR total t-scores or for CBCL or YSR self-harm
indices, nor for CBCL total t-score or self-harm index at 36 months.
Most participants reported positive or 2 mixture of positive and negative life changes on GnRHa.
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Author, Year (ref)
Title

Hisle-Gorman et al 2021 (6)
Mental Healthcare Utilization of Tronsgender Youth Before and After Affirming Treatment

Country UsA
Study design Retrospective cohort study {military healthcare data), 2010-2018
POPULATION {ages) Age at Study Initiation: years (median (IQR))
Age at start 10 years (8-13) transgender
Age in cohort 9 years (4-14) siblings
Tanner stage Age of First Affirming Medication (CSHT), years (median (IQR))
18.2 years {16.6-19.8)
Age at Study Completion, years {(median (IQR))
18 years (16-21) transgender
17 years (11-21) siblings
POPULATION (n) 3754 transgender
n patients 1193 (31.8%) male at birth
natal male (M-t-F) 2561 (68.2%) female at birth

natal female {F-t-M)

963 transgender adolescents receiving hormone treatment (before-after data)
6603 cisgender siblings

INTERVENTION (type)
Puberty suppression
{GnRH)

Cross-sex hormone
treatment (CSHT)

Hormone treatment n=963
Puberty Suppressant n=96 (7.2%)
Masculinizing Hormone n=591 {61.4%])
Feminizing Hormone n=276 (28.7%)
Psychotropic medication n=857 (89%)

INTERVENTION {time)
Treatment duration
Follow-up time,
Follow-up age

Full study peried:

8.5 vears in total follow-up time

Hormone treatment: Years followed {median (IQR))
7.1 years (5.6-7.9) before HT

1.5 years {0.7-2.7) after HT

RESULTS
Reparted outcomes

RESULTS
Extracted outcomes

Mental health over full 8-vear studv period*:
TGO adolescents compored to siblings were more likely to have ¢ mentul health diognosis,

be prescribed more psychotropic medications and use more mental healthcare services:
Mental health diagnosis {n (%)):

3352 (89.3%) transgender vs 3308 (50.1%) siblings; adjusted OR 5.45 (4.77-6.24)

On psychotropics (n (%)):

2820 (75.1%) transgender vs 2425 (37.7%) siblings

Psychotropic medication days:

All mental health meds {(medications days per year}:

111.4 transgender vs 42.5 siblings; adjusted IRR 2.57 (2.36-2.80)

Mental health diagnoses at some point during the 8-year study period:

Transgender vs Siblings {n {%); adjusted odds of mental health diagnosis* aOR (95% CI))
*after adjustment for age at study initiation, assigned sex at birth, parent rank, and
number of outpatient visits per year, odds of having any mental heaith diagnosis:

All Mental Health 3352 {89.3%) vs 3308 (50.1%); aOR 5.45 (4.77-6.24)

Moad 2413 (64.3%) vs 1182 (18.9%); aOR 6.12 (5.51-6.8)
Anxiety 1908 (50.8%) vs 1216 (18.4%); aOR 3.30 (2.98-3.65)
ADHD 1119 (29.8%) vs 1229 {18.6%); aOR 1.77 (1.59-1.97)
Adjustment 1687 {44.9%) vs 1191 (18.0%); aOR 1.09 (1.80-3.41)
Psychotic 363 (9.7%) vs 104 (1.6%); aOR 5.38 (4.20-6.88)

Persanality disorders 86 (2.3%3) vs 43 (0.7%); aOR 2.54 (1.71-3.78)
Suicide 683 (18.2%) vs 162 (2.5%); aOR 7.45 (6.11-9.08)
{suicidal ideation/attempted suicide/self-harm)

Psychotropic medication*:
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*including antidepressants {wellbutrin, SSRI, SNRI, other antidepressant)
benzodiazepines, sleep medications, anti-psychotics, litium

Transgender vs Siblings (medication days per year):

All mental health medications:

1114 days vs 425 days; adjusted IRR 2.57 (2.36-2.80)

After hormone treatment:

(n=963 individuals-initiated puberty suppression or CSHT, median age 18.2 years);
Crude rate of medication days (number of days, Before - After hormone treatment))
All Mental Health Medications; (days)

119.7 before vs 211.5 after; alRR 1.67 {1.46-1.91)

Psychotropic medication use:

increased from mean 120 days per year to mean 212 days per year

following gender affirming pharmaceutical care.

Medication davs by type of medication:
{number of medication days: Before vs After hormone treatment):

wellbutrin 6.3 before vs 16.2 after; alRR 2.51 (2.71-3.69)
SSRI 44 8 before vs 73.9 after; alRR 1.72 {1.47-2.00}
SNRi 4.7 hefare vs 14.0 after; alRR 2.59 (1.52-4.38)

other antidepressant 9.2 before vs 18.9 after; alRR 1.61 {1.18-2.21}
sleep medications 6.4 before vs 16.2 after; alRR 2.23 (1.61-3.10)

benzodiazepines 3.0 before vs 12.7 after; alRR 3.01 {1.95-4.65)
anti-psychotics 15.9 before vs 30.1 after; alRR 1.77 (1.34~2.35)
lithium 1.3 before vs 2.3 after; alRR 1.11 {0.48-2.59)

stimulants 26.4 before vs 25.1 after; alRR 0.96 {0.72-1.26}

migraine medications 1.5 before vs 2.2 after; alRR 0.76 {0.37-1.53)
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Author, Year {ref) Staphorsius et al 2015 (7)
Title Puberty suppression and executive functioning: An fMRI-study in adolescents with gender dysphoria
Country The Netherlands
Study design Functional MRI study, Cross-sectional, up to 2014
POPULATION (ages) Age at start:
Age at start Minimurm 12 years, Tanner B2, Tanner G2-G3
Age in cohort Age at GnRH start: Not indicated
Tanner stage Age in cohort: (mean £ SD}

Age at scan:
15.1years 2.4 M-t-F
15.8years 2 1.9 F-t-M
Control group age:
14.9 years £ 1.5 (boys)
14.4 years 1.8 (girls)

POPULATION (n)

n patients

natal male {M-t-F)
natal female {F-t-M)

41 adolescents

22 F-t-M (natal females):

{12 using GnRH, "suppressed FM"}
{10 untreated, "untreated FM")
18 M-to-F (natal males):

{8 using GnRH, "suppressed FM")
(10 untreated, "untreated FM")
Control group* {siblings, friends):
24 girls (F)

21 boys (M)

10 not investigated due to brain scan problems

INTERVENTION (type)
Puberty suppression

GnRH: triptorelin {Decapeptyl-CR®) 3,75 mg/dw, s.c. ori.m
Study intervention: MRI scan (3.0 T)

(GnRH) axial T2*-weighted whole-brain volumes sensitive to BOLD contrast, sagittal T1-weighted

Cross-sex hormone Tasks in MRI:

treatment {CSHT) 1 executive function task: event-related parametric version of the Tower-of-London (Tol) task
3 cognitive tasks: verbal fluency task, mental rotation task, face recognition task

INTERVENTION (time) | Puberty suppression duration (mean + 5D):

Treatment duration 1.6+1.0 years:

Follow-up time, 1.8 years £+ 0.8 MtF

Follow-up age ld4vyearst 1.1 M

OUTCOMES - Executive function:

Reported outcomes

Tower-of-London {ToL) performance scores: reaction times, accuracy

Region-of-interest (ROI} analyses: left DLPFC (dorsolateral prefrontal cortex), bilateral RLPFC
{rostrolateral prefrontal cortex), precuneus

Psychological functioning: Child Behaviour Checkfist (CBCL)

1Q: Wechsler Intelligence Scales (WISC-111®, Wechsler, 1991; WAIS-1II®,Wechsler, 1597)

RESULTS
Extracted outcomes

Executive function: Functional task (ToL):
Accuracy {%} mean * SD)

88.5 1 6.8 boys (M) ; 87.2 £ 11.9 girls {F)
79.1 £ 10.3 M-t-F {total}

73.9 £ 9.1 suppressed ; 83.4 9.5 untreated
87.1+10.0 F-t-M (total)

85.7 £ 10.5 suppressed ; 88.8 £ 9.7 untreated
Reaction time (sec) mean + SD

9.6 1 2.5 boys (M) ; 9.0 £ 1.8 girls (F)

10.4 £ 3.5 M-t-F (total)

10.9 * 4.1 suppressed ; 9.9 + 3.1 untreated
10.0 & 2.6 F-t-M (total)

9.9 +3.1 suppressed ; 10.0 + 2.0 untreated

Psychological functioning: CBCL scores, mean 1 5D
48.4 +10.5 boys (M); 48.4 £ 10.3 girls (F)

57.8 £ 9.2 M-1-F {total)

57.4 + 9.8 suppressed ; 58.2 * 9.3 untreated
60.4 £ 10.2 F-t-M (total}

57.5 + 9.4 suppressed ; 63.9 £ 10.5 untreated
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Table 2. Effects on bone health by puberty suppression in adolescents

Authaor, Year (ref} loseph et al 2019 (8)
Title The effect of GnRH analegue treatrnent on bone mineral density in young adolescents with gender
dysphoria: findings from a large national cohort
Country UK
Study design Retrospective review of national cohort, before-after, 2011-2016
POPULATION (ages) Age at GnRH start:
Age at start Range 12-14 years
Age in cohort
Tanner stage Age in First year cohort:
Age at treatment start: (mean (SD)
13.2 (1.4} trans girls
12.6 (1.0} trans boys
Age at 1 year scan:
14.4 (1.5) trans girls
13.8 (1.1) trans boys
Age in Langitudinal cohort
Age at treatment start:
13.0(1.1) trans giris
12.9 (3.0} trans boys
Age at 2 years scan:
15.8 (1.3] trans girls
15.6 (3.5) trans boys
POPULATION (n) First year cohort:
n patients 70
natal male {M-t-F) 31 trans girls
natal female (F-t-M) 39 trans boys

Longitudinal cohort:
31

10 trans girls

21 trans boys

INTERVENTION (type) | GnRH
Puberty suppression Study intervention:
{GnRH) DXA - dual energy X-ray absorptiometry
Cross-sex hormone 2Z-scores [calculated from Crabtree et al. from ALPHABET study using UK norms far Caucasian subjects].
treatment (CSHT) Hip BMAD
Z-scores not calculated (no reference ranges available)
INTERVENTION (time} | GnRH duration:
Treatment duration 1 year (1st year cohort)
Follow-up time, 2.8 years {longitudinal cohort)
Follow-up age
Follow-up time:
1-2.8 years
OUTCOMES - Bone health;
Reported outcames Hip (femaral neck) and lumbar spine {L1-L4):

BMD - bone mineral density

BMAD - bone mineral apparent density
Z-score compared to natal sex (birth sex, age}
Hip BMD g/cm?

Hip BMD Z score

Spine BMD g/em?

Spine BMD 2 score

Spine BMAD g/em?

Spine BMAD Z score
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RESULTS ~
Extracted outcomes

Characteristics, mean {SD)

Baseline / 1 year

Trans girls (n=31/31)

Age, year  13.2(1.4) /14.4 (1.5}

Height, cm 161.0(8.0) / 163.7 (8.1)

Weight, kg 64.7 (17.1) / 70.3 (21.2)

BMI, kg/m? 24.8(5.3) [/ 26.1(6.9)

Hip 8MD, kg/m? 0.894 [0.118) / 0.905 {0.104)

Hip Z-score 0.157 (0.905) / —0.340 (0.816)
Spine BMD, kg/m?  0.860 {0.154) / 0.858 (0.129)
Spine BMD Z-score —0.016 {1.106) / -0.461 {1.121})
Spine 8MAD, g/cm?® 0.235 (0.030) / 0.233 (0.029)
Spine BMAD Z-score (.859 (0.154)/ —0.228 (1.027)

Trans boys (n=39/39)

Age, years 12.6{1.0)/13.8(1.1}

Height, cm 158.4 (9.5) / 163.3 (8.7)

Weight, kg 51.0(13.7) /56.2(13.4)

BMI, kg/m2  20.1({4.1)/21.4(54)

Hip 8BMD, kg/m? 0.772 (0.137) / 0.785 (0.120

Hip Z-score  -0.863 {1.215)/ —-1.440(1.075)
Spine BMD, kg/m? 0.694 (0.149) / 0.718 (0.124)
Spine Z-score -0.395 (1.428) / —1.276 (1.410)
Spine BMAD, g/cm®  0.196 (0.035) / 0.201 {0.033)
Spine BMAD Z-score —0.186 (1.230) / —0.541 {1.356)

Baseline / 2.8 years

Trans girls (n=10/10)

Age, years  13.0(1.1) /15.8 (1.3)

Height, cm  160.3 (5.4) / 165.1 (5.7)

Weight, kg 66.4 (14.6) / 82.9(30.5)

BMI, kgfm? 25.8 (5.3) / 30.5 (8.6)

Hip BMD, kg/m? 0.920 {0.116) / 0.910 (0.125)
Hip Z-score 0.45 (0.781) / -0.600{1.059)
Spine BMD, kg/m?® 0.867 (0.141) / 0.878 (0.130)
Spine BMD 2-score  0.130 (0.972) / 0.890 {1.075}
Spine BMAD, g/cm? 0.240 {0.027) / 0.240 (0.030)
Spine BMAD Z-score 0.486 (0.809) / —0.279 {0.93)

Trans boys (n=21/21)
Age, years 12.9(3.0) /15.6(3.5)

Height, cm 159.0 (35.8) / 168.7 (37.5}

Weight, kg 49.8 (17.1) / 59.5 (19.6)

BMI, kg/m? 19.4 (5.9} / 20.9 {6.6)

Hip BMD, kg/m? 0.766 (0.215) / 0.773 {0.197)

Hip Z-score  —1,075 (1.145) / -1.779 {0.816)
Spine BMD, kg/mZ  0.695 {0.220) / 0.731 {0.209)
Spine BMD Z-score —0.715 (1.406) / —2.000 (1.384)
Spine BMAD, g/em3 0.195 (0.058]) / 0.198 (0.05)
Spine BMAD Z-score —0.361 (1.439) /-0.913 (1.318)
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Author, Year (ref) Klink et al (3) 2015
Title Bone mass in young adulthood following gonadotropin-refeasing hormone analog treatment and cross-
sex hormone treatment in adolescents with gender dysphoria
Country The Netherlands
Study design Retrospective longitudinal cohort study , before-after, 1998-2012
POPULATION {ages) Age at start of GnRH:
Age at start Range 11.4-18.3 years
Age in cohort Transwomen:
Tanner stage Tanner G5
Mean: 14.9 years £ 1.9 5D
Transmen:
Tanner B4

Mean: 15.0 years + 2.0 5D

At start of CSHT:

Range 15.6-19 years
Transwomen:

Mean: 16.6 years £1.4 5D
Transmen:

Median: 16.4 years (2.3 IQR)

POPULATION {n)

n patients

natal male (M-t-F)
natal female {F-t-M)

34
15 MtF
19 FtM

INTERVENTION (type}
Puberty suppression
{GnRH)

Cross-sex hormone
treatment (CSHT)

GnRH: Triptorelin (Decapeptyl-CR): 3.75 mg/4 weeks s.c.

CSHT:

17-estradiol p.o. {incremental dosing), dose not indicated.

Mixed testosterone esters i.m. 250 mg/ml/ 2—4 weeks (incremental dosages), dose not indicated.
Surgery: gonadectomy {min age 18 years}

Study interventian:
DXA {dual energy x-ray absorptiometry
Lumbar spine (LS), Femoral region {FN)

aBMD Z-scores according to natal sex, age, and ethnicity based on the National Health and Nutrition
Exemination Survey reference in Manitoba, Canada.

LS Z scores available from start of the study.

FN Z scores available in 2003, 5 years after the start of the study.

Volumetric BMD {bone mineral apparent density (BMAD)) of the 1S and FN calculated as previously
described, Z scores determined using UK reference popultation.

Reference values of BMAD in young adulthood are not available.

In females lumbar peak bone mass (PBM) expressed as BMAD is attained at age 18-20 years and in
males between 18 and 23 years (8). To calculate the Z score of the LS BMAD at age 22 years, the
reference af LS BMAD of 17 years was used.

INTERVENTION (time)
Treatment duration
Fellow-up time,
Follow-up age

GnRH duration

Median: 1.3 years natal boys, Range: 0.5-3.8 vears
Median: 1.5 y natal girls, Range: 0.25-5.2 years
CSHT duration

Median: 5.8 years natal boys, Range: 3.0-8.0 years
Median: 5.4 years natal girls, Range: 2.8-7.8 years
GnRH + CSHT duration:

Median; 3.1 years natal boys, Range; 2.1-4.5 years
Median: 2.2 years natal girls, Range: 1.4-3.1 years
After gonadectemy: GnRH terminated and CSHT continued.
FU until age 22 years

OUTCOMES -
Reported outcomes

Bone health

Bone mineral density (BMD):

Bone mineral apparent density (BMAD)

Areal BMD (aBMD, g/cm?) lumbar spine and femoral region:
BMAD {g/cm3}

BMAD Z-score

aBMD (g/cm3)

aBMD Z-score

T-score

Z-score relative natal sex
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RESULTS —
Extracted outcomes

Start GnRH / Start CSH / Age 22 years (mean + SD)

Transwomen
Height cm 174.68.9/179.8/181£5.3

Lumbar spine

BMAD, g/cm?® 0.22+0.03/0.22+0.02/0.23 £0.03
BMAD Z score —0.44 + 1,10 /-0.90 £ 0.80 / —0.78 £ 1.03
aBMD, g/cm? 0.84:0.13/0.84+011/093+0.10
aBMD Zscore Q.77 +0.89 /-1.01£0.98 /=136 £ 0.83
T—score at 22 years: —1.5 £ 1,10

Femoral neck

BMAD, gfecm® 0.28+0.04/0.261 0.04/0.28 £ 0.05
BMAD Zscore -093+£1.22 /-1.57+1.74 /-

aBMD, g/fcm?® 0.88:+0.1/0.870.08/0.94£0.11
aBMD Z score —0.66 £0.77/—0.95 £ 0.63 / —0.69 + 0.74
T-score at 22 years: =0.75 £ 0.78

Transmen
Heightcm  165.2+9.1/1684183/170.617.5

Lumbor spine

BMAD, g/fcm? 0.25+0.03 /0.24 £0.02/0.25 £0.28
BMAD Z score 0.28+0.90/-0.50 £ 0.81/-0.033+0.95
aBMD, g/cm2 0.95:0.12/03.91£0.10/0.99£0.13
aBMDZ score 0.17+1.18/-0.72+£0.99/-0.33£1.12
T-scare at 22 years: 0431 1.2

Femoral neck

BMAD, g/fcm® 0.32+0.04/0.31%0.04 /0.33+0.05
BMAD Z score 0.01+0.70/-0.28 £+0.74/ --

aBMD, g/fecm? 0.92+0.10/0.88 +0.09 /0.95 £ 0.10
aBMD Z score 0.36 £0.88/-0.3510.79/-0.35+0.74
T-score at 22 years: 0.005 + 0.87
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Author, Year (ref) Viet, et al 2017 (10)
Title Effect of pubertol suppression and cross-sex hormone therapy on bone turnover markers and bone
mineral apparent density (BMAD) in transgender adolescents
Country The Netherlands
Study design Retrospective, cohort study, before after 2001-2011
POPULATION (ages) Age at start of GnRH:
Age at start Min Tanner B2 or G2
Age in cohort
Tanner stage Age in cohort:
Transmen:

Median: 15.1 years
Range: 11.7-18.6 years
Tanner B2-B5
Transwomen:

Median: 13.5 years
Range: 11.5-18.3 years
Tanner G2-G5

Age at start of CSHT (min age 16 years):
Transmen:

Median: 16.3 years

Range: 15.9-19.5 years

Transwomen:

Median: 16.0 years

Range: 14.0-18.9 years

POPULATION (n)

n patients

natal male (M-t-F}
natal female {F-t-M)

In Tabfe 1:

70

42 female-to-male (transmen)
28 male-ta-female {transwomen)

in abstract:

56

34 female-to-male (transmen)
22 male-to-female (transwomen)

INTERVENTION (type}
Puberty suppression
(GnRH)

Cross-sex hormone
treatment (CSHT)

GnRH: Triptorelin {DecapeptyCR ®) 3.75 mg s.c. /4 weeks

CSHT:

Testosterone esters (Sustanon) i.m.: 25 mg/m? /2 weeks, 6-month increment until 250 mg/4 w
17-B estradiol: 5 pg/kg/day, 6-months increments until 2 mg/day

Study intervention:

DXA- dual energy X-ray absorptiometry

BMAD Z-scores calculated for sex assigned at birth using UK reference population, due to the lack of
consensus with regard to the use of either sex assigned at birth or desired sex reference values in
transgender adolescents.

The lack of validated reference values of bone age needed to calculate the BMAD, and Z-scores limits
the use of bone age and therefore the chronological calendar age of the transgender adolescents was
used.

Reference values of L- M- and S-values of 17-year-old biclogicat males and females were used to
calculate the BMAD for patients older than 17 years, due to the lack of reference values of adolescents
exceeding the age of 17 years.

Twao groups:
Young group: bone age <15 years in transwomen or <14 years in transmen
Old group: bone age 215 years in transwomen or 214 years in transmen

INTERVENTION (time)
Traatment duration
Follow-up time,

GnRH
Approximately 1 year in transmen
Approximately 2-3 years in transwomen

Follow-up age CSHT
Up to 24 months.
OUTCOMES - Bone mineral turnover markers:

Reported outcomes

N-terminal propertied of type | collagen {PINP)

QOsteocalcin (OC)

Carboxy terminal cross linked telopeptide of type | collagen {ICTP}

Bone mineral apparent density (BMAD) of lumbar spine (LS} and femoral neck {FM)
Z-scores
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RESULTS -
Extracted outcomes

At start GnRH / at start CHST / at 24 months

Height, cm, median {range)
Transmen:  164.2 (149.6-180.1) / 165.8 (152.6-181.2) / 168.6 (155.6-183)
Transwomen: 166.9 (153.9-185.7) / 176.3 (165.1-186.4) / 180.7 (167.4-195.0)

Transmen, “young”

PANP median/range: 783 (516-1090) / 324 (194-402) / 186 ({163-334)
OC median/range: 5({2.2-11.7) /6.8 (1.8-7.7) / 4.9 (4.2-7.8)

ICTP median/range: 24 (17-29.9) / 11 (7.8-12) / 12 {11-14)

BMAD HIP: 0.31 {0.26-0.36) / 0.30 (0.22-0.35) / 0.33 {0.23-0.37)
BMAD HIP Z-score:  -0.01 (-1.30-0.91) / -0.37 (—2.28-0.47) / -0.37 (-2.03-0.85)
BMAD LS: 0.23 (0.20-0.29) / 0.23 (0.19-0.28) / 0.25 {0.22-0.28)

BMAD LS Z-score:  -0.05 (-0.78~2.94) / -0.84 (-2.2-0.87} / -0.15 {~1.38-0.94)

Transmen, “old”

PLINP median/range: 110 (38-471) / 127 (61-321} / 101 (44—-181)
OC median/range: 2.4 (0.4-4.6) /3.9 (0.4-8.6) / 2.9 (0.8-5)
ICTP median/range: 7 (5.2-15) / 6.9 (4.6-14) / 8.2 (4.1-16}

BMAD HIP: 0.33 {0.25-0.39) / 0.30 {0.23-0.41) / 0.32 (0.23-0.41)
BMAD HIP Z-score: 0.27 {-1.39-1.32) / -0.27 (-1.91-1.29} / 0.02 (-2.1-1.35)
BMAD LS: 0.26{0.21-0.25} / 0.24 (0.20-0.28) / 0.25 {0.21-0.30)

BMAD LS Z-score:  0.27 (-1.6-1.8) / -0.29 (-2.28-0.90) / -0.06 (-1.76-1.61)

Transwomen, “young”

P1NP median/range: 935 (617-1348) / 363 (185-643) / 204 (137-314)
OC median/range:  4.8(2.6-21.9)/ 6.4 {0.7-12.8) / 5.4 (3.9-12.5)
ICTP median/range: 23 (15-34) / 13 (8.7-21) / 10 (8.5-13)

BMAD HIP: 0.29{0.20-0.33) / 0.27 (0.20~0.33) / 0.27 {0.20-0.36}
BMAD HIP Z-score:  -0.71(-3.35-0.37) / -1.32 (-3.39-0.21) / -1.3 (~3.51-0.92)
BMAD LS: 0.21 (0.17-0.25) / 0.20(0.18-0.24) / 0.22 {0.19-0.27)

BMAD LS Z-score: -0.2 {-1.82-1.18) / -1.52 (-2.36-0.42} / -1.10 (-2.44-0.69)

Transwomen,” old”

P1NP median/range: 191 (96-792) /140 (111-467) f 119 (55-296)
OC medianfrange:  2.29 (0.8-11) / 2.2 (0.5-6.1) / 3.3 (1.8-6.8)
ICTP median/range: 12(6.8-21) /7.4 (6.9-13) / 6.8 (4.8-15)

BMAD HIP: 0.30 {0.26-0.36) / 0.30 (0.26-0.34} / 0.29 (0.24-0.38)
BMAD HIP Z-score:  -0.44 (1.37-0.93) / -0.36 (-1.5-0.46) / -0.56 (-2.17-1.29}
BMAD LS: 0.22(0.28-0.25) / 0.22 (0.19-0.24) / 0.23 {0.21-0.26)

BMAD LS Z-score: -1.18{-1.78-1.09) / -1.15 (-2.21-0.08) / -0.66 {-1.66-0.54)
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Author, Year (ref)
Title

Country
Study design

Schagen et al 2020 (11)

Bane Development in Transgender Adolescents Treated With GnRH Analogues and Subsequent Gender-
Affirming Hormones

The Netherlands

Praspective observational study, 1998 - 2009

POPULATION (ages)
Age at start

Age in cohort
Tanner stage

At the start of GnRHa:
Early pubertal group: Tanner stage 2 or 3
Late pubertal group: Tanner stage 4 ar §

At start of GnRH: {mean £ 5D)
14,14 1.7 trans girls
14.5 £ 2.0 trans boys

At start of CSHT:
16.2 + 1.2 trans girls
16.9 4 1.1 trans boys

POPULATION (n)

n patiénts

natal male (M-t-F)
natal female (F-t-M)

GnRHa group:

121

51 trans girls

70 trans boys

Pubertal group: Early (Tanner 2-3) / Late (Tanner 4-5)
15 / 36 trans girls

14 / 56 trans boys

GnRHa + CSHT group:

78

36 trans girls

42 trans boys

Pubertal group: Early (Tanner 2-3} / Late (Tanner 4-5)
10 / 26 trans girls

5/ 37 trans boys

INTERVENTION (type)
Puberty suppression
(GPRH)

Cross-sex hormone
treatment (CSHT)

GnRHai.m. 3.75 mg/ 4 weeks {Triptorelin}

CSHT:

QOestrogens oral

Testosterone i.m. (Sustanon)

In subjects > 16 years at the start of pubertal suppression:

CSHT started at half the adult dose and increased to the adult dose after 6 months.

{2 mg 17beta-estradiol/day, 125 mg testosterone-esters/ 2 weeks considered an adult dose).

Study intervention:

Dual-energy x-ray absorptiometry (DXA)

Calculate z-scores based on age and sex using National Health and Nutrition Exomination Surveys
(NHANES) references values; reference population of the birth-assigned sex was used.

BMAD (g/cm3) calculated as deseribed by Ward [Ward et al. 2007 UK reference data for the Hologic QDR
Discovery dual-energy x ray absorptiometry scanner in healthy chifdren and young adults oged 6-17
years. Arch Dis Child, 92{1): 53-59).

BMAD 2-scores calculated using LMS data from an English reference population [Ward et al. 2007).

INTERVENTION (time)
Treatment duration
Follow-up time,
Follow-up age

Duration of GnRH: (years)

1.9 £1.03 mean

2.0 £ 0.94 transgirls

1.8 £ 1.11 transboys

Early pubertal groups were on GnRHa for a significantly longer time
(2.5 years in transgirls {n = 7) and 4.0 years in transhoys {n = 3))
when compared with both late-pubertal groups

(1.5 years in transgirls and 1.7 years in transboys)

Duration of CSHT: 3 years {not further detailed}

OUTCOMES -
Reported outcomes

Bone mineral apparent density (BMAD)

BMAD Z-scores {age- and sex-specific)

Sarum bone markers: PINP, P3NP, osteocalcin, 1CTP

Areal BMD (aBMD, g/fcm2} lumbar spine, nondominant hip, whole bady;
Bone mineral content of the whole body (BMC-WB, g)
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RESULTS - aBMD 2 Years of GnRHa Treatment, Baseline / 24 months
Extracted outcomes
Transgirls

Early Pubertal (n=15)

aBMOD_hip g/cm? 0.81{0.03) / 0.86 (0.03}
Z-score -0.49 (0.24) / -0.92 {0.21)
Late-Pubertal (n=36)

aBMD_hip g/em? 0.87 (0.02) / 0.85 (0.02)
Z-score -0.43 (0.16) / -1.01 (0.15)
Transboys

Early-pubertal (n=14)

aBMD_hip g/cm?20.79 (0.03) /0.83 (0.03}
Z-score 0.09 (0.26) /-0.50 (0.24)
Transboys

Late-pubertal (n=56)

aBMD_hip g/em?2  0.93 (0.01} / 0.89 (0.02)
Z-score 0.46 (0.13) / —0.56 {0.13)

aBMD GnRHa + 3 Years of Gender-Affirming Hormone Treatment, Baseline / 36 months

Transgirls

Early-Pubertal: {n=10)

aBMD_hip g/em? 0.87 (0.03) / 1.02 (0.04)
Z-score -0.99 (0.23) / -0.09 (0.28)
Transgirls

Late-Pubertal: {n=26)

aBMD_hip g/cm? 0.88 (0.02) / 0.96 (0.02)
Z-score -0.86 (0.14) / -0.70 {0.18)
Transboys

Early-pubertal: (n=5}

aBMD_hip g/cm? 0.83 (0.04) / 1.02 (€.06)
Z-score -0.82 (0,33} /0.59 (0.43)
Transboys

Late-pubertal: {n=37)

aBMD_hip gfcm? 0.88 (0.02) / 0.96 (0.02)
Z-score -0.50{0.12) / 0.12 (0.16)
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Author, Year (ref) Stoffers et al 2019 (12)
Title Physical changes, laboratory parameters, and bone mineral density during testosterone treatment in
adolescents with gender dysphoria
Country The Netherlands
Study design Retraspective, cohort study before-after, 2010-2018
POPULATION (ages) At start of GnRH;
Age at start Median: 16.5 years
Age in cohort Range: 11.8-18.0 years

Tanner stage

At start of testosterone:
Median: 17.2 years
Range: 14.9-18 4 years

POPULATION (n)

n patients

natal male (M-t-F)
natal female (F-t-M)

62 trans males (FtM)

17 evaluated

0 discontinued testosterone

“Excluded psychological, medical, or social problems that might interfere with treatment"

INTERVENTION (type) | GnRH (Decapeptyl-CR®): 3.75 mg /4 weeks s.c. for at least 6 manths
Puberty suppression Testosterone (Sustanon®); start at 250 mg i.m.
{GnRH) Age 15-16 years: increased every 6 months using 25 mg/m?/2 weeks, 50 mg/m?/2 weeks,
Cross-sex hormone and 75 mg/mi/2 weeks, leading up to a standard adult dose of 125 mg every 2 weeks.
treatment {CSHT) 216 years: start 75 mg/m?/2 weeks for 6 months, thereafter 125mg/m2/2 weeks
Study intervention:
Dual energy x-ray absorptiometry. Lumbar spine (LS} and hip (n=17)
BMD Z-scores calculated using female reference data from Bone Mineral Density in Chiidhood Study
(UsA) for those »16 years of age, reference data from the Third Nationa! Health and Nutrition
Examination Survey for the neck area of the hip and Hologic adult reference data for the LS were used.
Bone mineral apparent density (BMAD) calculated and Z- scores determined for lumbar spine and left
femoral neck as described by Ward et al. (UK).
Reference values provided for up to 17 years, reference values for 17-year-olds used for those >17 y.
INTERVENTION (time) | GnRH duration
Treatment duration Median: 8 months
Follow-up time, Range: 3-39 months {3.25 years)
Follow-up age Testosterone duration
Min: 6 months
Mean: 12 months
Range: 5-33 months {2.75 years)
QUTCOMES - Virilization (acne, hair growth, voice deepening, absence of menses)
Reported outcomes height, weight, BMI, BP, hematcrit, cholesterol, ALP, triglycerides, Hb
Harmone levels: FSH, LH, DHAES, FT4, testosterone, estradiol, TSH, prolactin, androstenedione,
sex-hormone binding globulin (SHBP)
Bone mineral density {(BMD) lumbar spine, femoral neck
BMD Z-scores
RESULTS — Bone health:

Extracted outcomes

At start GnRH (n=62) / at start testosterone [n=62) / at 24 months (n=15)
Blood pressure, mm Hg (median {IQR)

Systolic 124 {115-129) / 118 (114-126) / 126 (117-129)
Diastolic 68 (65-73) / 72 (66-77) / 74 {63-76)

Height (cm (mean + 5D)) 167.1+6.9/168.2+6.2/167.8+5.3

BMD, g/cm?{mean * $D)

Lumbar spine 0.96+0.11/0.90+0.11/0.95 +0.11
Left hip 0.84 £ 0.11/ 0.76+0.09/ 0.86 + 0.09
Right hip 0.84 £0.11/0.77 £0.08/ 0.85 £ 0.11

BMD Z-score {mean + 5D)

Lumbar spine: 0.02+1.00 /-0.81+£1.02/-0.74+1.1
Left hip —0.19 £ 1.04 /-1.07 £+ 0.85/-0.20 £ 0.70
Right hip -0.16 + 1.00/-0.97 £ 0.79/ -0.31+ 0.84
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Author, Year {ref) Navabi et al 2021 (13)
Title Pubertal Suppression, Bone Mass, and Body Composition in Youth With Gender Dysphoria
Country Canada
Study design Retrospective review of medical recards 2006 - 2017
POPULATION (ages) Age in cahort: (years £ 5D)
Age at start 15.2 {* 1.8) transgender males
Age in cohort 1S.4 ( 2.0) transgender females
Tanner stage

90.7 % Tanner 4-5 transgender males

80.3 % Tanner 4-5 transgender females
POPULATION {n) 158 youth
n patients 172 included

natal male (M-t-F)
natal female (F-t-M)

119 transgender males (female at birth}
51 transgender females (male at birth}
2 nonbinary

Pre-Post GnRH analysis:
116 individuals:

80 transgender males
36 transgender females

INTERVENTION (type) | GnRHa: leuprolide acetate i.m. start at 7.5 mg/4 weeks (3 doses), followed by 11.25 mg/ 12 w.
Puberty suppressian calcium carbonate 500 mg twice daily {advised for youth with poor calcium intake)
(GnRH) vitamin [ 1000 to 2000 U daily {advised for all youth}
Cross-sex harmone
treatment {CSHT) Dual-energy radiograph absorptiometry
INTERVENTION {time) | FU times: 6, 12 and 18 months
Treatment duration
Follow-up time, Pre-GnRHa DXA:
Follow-up age at -51.4 +41.3 days (range -158 to +28 days) relative to GnRHa initiation.
Post-GnRHa DXA:
at 355.2 £ 96.7 days (range 188-676 days) after GnRHa initiation {median 352.5 (294.5, 385.8)
Mean time interval between pre- and post-DXA scans:
406.7 £ 98.3 days (range 210-720 days).
QUTCOMES - aBMD areal bone mineral density

Reported outcomes

aBMD z scores

Lumbar spine (LS) (L2-L4)

left total hip (LTH) aBMD z scores
Vitamin D status

RESULTS —
Extracted outcomes

At baseline:

Transgender females had lower z scores at lumbar spine aBMD, LS BMAD, left total hip aBMD, and hone
mineral content (BMC) than transgender males.

55.2 % of transgender youth had vitamin D deficiency or insufficiency.

Post-pre-GnRH mean difference (95% Cl)

Transgender males:

Lumbal spine

aBMD z score -0.74 (-0.85 to - 0.63)
BMAD z score -0.59 {-0.74 to - 0.45)
Left total hip

aBMD z score -0.33 (-0.40 to -0.26}

Total body less head

aBMD z score -0.34 (-0.43 ta -0.25)

Transgender females:

Lumbal spine

aBMD z score -0.33 {-0.46 t0 -0.19)
BMAD z score -0.37 (-0.61 to -0.14)
Left total hip

aBMD z score -0.46 {~0.60 to -0.31)
Total body less head

aBMD z score-0.34 (-0.48 to-0.21)

Author, Year (ref) van der Loos et al 2021 (14}

Title Development of Hip Bone Geometry During Gender-Affirming Hormone Therapy in Transgender
Adolescents Resembies That of the Experienced Gender When Pubertal Suspension Is Started in Early
Puberty

Country The Netherlands

Study design Retrospective cohort, 2011-2018
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POPULATION (ages)
Age at start

Age in cohort
Tanner stage

Age at start of GnRH:

{min Tanner B2, Tanner G2-G3}):
11-17 years

Age at start of CSHT:

15 — 17 years

At start of GnRH: early, mid or late puberty groups:
Tanner stage: early: B2; mid: B3; late: B4 and B5
Testicular volume: early: €9 mt; mid: 10-19 mL; late: 220 mL

POPULATION (n)

n patients

natal male (M-t-F)
natal female (F-t-mM)

322 included

106 transwomen (early: n=32; mid: n=30; late: n=44)
216 transmen  (early: n=8; mid: n=22; late: n=186)
115 gonadectomy

INTERVENTION (type)
Puberty suppression
{GnRH)

Cross-sex hormone
treatment (CSHT)

GnRHa: triptorelin s.c. 3.75 mg / 4 weeks, or 11.25 mg /12 weeks

CSHT {GAH- gender affirming hormone treatment):

17-beta-estradiol oral, start at 5 ug/kg, increased up to 2 to 4 mg/day.

Testosterone ester mixture i.m. 25 mg/m2, increased up to 250 mg/ 3 to 4 weeks.

Surgery: Gonadectomy at earliest age 18 years {if performed, GnRH was stopped afterwards)
Study intervention:

DXA: narrow neck hip structure analysis (H5A)

INTERVENTION {time) | GnRH duration {min 6 months):
Treatment duration range 1-4 years
Follow-up time, CSHT duration:
Follow-up age range 2-6 years

DXA after 22years of CSHT
OUTCOMES - Subperiostal width

Reported outcomes

Endocortical diameter
BMI, Height, Hormane levels

RESULTS -
Extracted outcames

Subperiosteal width and Endocortical Diameter, Change in Centimeters, mean (95% Cl)
& between start of GnRHa and start of GAH /

A between the start of GnRHa and after >2 years of GAH /

A between the start of GAH and after 22 years of GAH /

Trans women

Early puberty

Subperiosteal width  0.38 {0.16; 0.60) / 0.44 (0.23; 0.65} / 0.06 {-0.15; 0.27)
Endocoartical diameter 0.29 (0.16; 0.61) / 0.38 (0.17; 0.60) /-0.00 {(-0.21; 0.21)
Mid puberty

Subperiosteal width  0.33 (0.15; 0.50) / 0.57 (0.39; 0.75) / 0.25 (0.11; 0.38)
Endocortical diameter 0.34 (0.17; 0.51) / 0.55 {0.37; 0.72) / 0.21 (0.08; 0.34)
Late puberty

Subperiosteal width  0.06 (~0.08; 0.20) / 0.27 {0.16; 0.39) / 0.21 (0.09; 0.34)
Endocortical diameter 0.08 {(~0.06; 0.22) / 0.27 (0.15; 0.40) / 0.19 (0.06; 0.33)
Trans men

Early puberty

Subperiosteal width  0.63 (0.58; 0.68) / 0,79 (0.72; 0.85) / 0.15 (0.12; 0.19)
Endocortical diameter 0.62 (0.57; 0.67) / 0.73 (0.67; 0.79) /0.11 (0.08; 0.14)
Mid puberty

Subperiosteal width  0.10 (-0.09; 0.29) / 0.31 (0.11; 0.50) / 0.21 (.03; 0.38)
Endocortical diameter 0.09 (-0; 11; 0.30} / 0.27 (0.06; 0.48) / 0.18 {-0.01; 0.36)
Late puberty

Subperiosteal width  0.07 {=0.03; 0.18) / 0.15 (0.04; 0.26) / 0.07 (-0.04; 0.18)
Endocortical diameter 0.10 {-0.01; 0.21) / 0.17 (0.05; 0.28) / 0.07 (-0.04; 0.17)

“development of hip bone geometry in transgender adolescents resembled that of the experienced
gender if the GnRHa treatment was initiated during early puberty and was followed by a start of GAH.
Only participants starting during early puberty showed more resembiance to the reference curves of
their experienced gender. Participants starting GnRHa and GAH treatments during mid or [ate puberty
continued within the curve of their gender assigned at birth”

Author, Year {ref) Lee et al 2020 (15)

Title Low Bone Minergl Density in Early Pubertal Transgender/Gender Diverse Youth:
Findings From the Trans Youth Care Study

Country UsA

Study design Cross-sectional analysis of prospective, observational, longitudinal cohort, multicenter
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POPULATION (ages) Age at start of GnRH:

Age at start 11.0 + 1.4 years designated females at birth {DFAB)
Age in cohort 12.1 £ 1.3 years designated males at birth (DMAB)
Tanner stage

POPULATION (n) 63 transgender youth

n patients 30 designated females at birth {DFAB)

natal male (M-t-F)
natal female {F-t-M)

33 designated males at birth (DMAB)
Tanner stages 2-3:

40 (63.5%) Tanner 2

23 (36.5%) Tanner 3

INTERVENTION (type)
Puberty suppression
(GnRH)

Cross-sex hormone
treatment (CSHT)

GnRH (not further specified)

Study intervention:

DXA (before or 2 months after start of GnRH):

DXA scans: total body less head (TBLH) lumbar spine total hip femoral neck
Quantitative computed tomography (QCT):

cortical and trabecular vBMD: midshaft femur L1-L3 vertebral bodies.

INTERVENTION (time)

GnRH duration before DXA:

Treatment duration 0-2 months
Follow-up time,
Follow-up age
OUTCOMES - Areal and volumetric BMD Z-scores
Reported outcomes dietary calcium
serum 25-hydroxy-vitamin D
physical activity (assessed with Physical Activity Questionnaire for Older Children (PAQ-C))
RESULTS — Bone health: Areal and volumetric BMD Z-scares.

Extracted outcomes

BMD assessed before initiation of GnRHa: 90% (57/63} of participants

Low aBMD or vBMD Z-score, defined as < -2:
in 30% {95% Cl 15.6-48.7) of DMAB {10/33)
in 13% {95% Cl 3.8-30.7)) of DFAB (4/30)

At least 1 BMD 2-score was < -2 in:
30% of DMAB
13% of DFAB

Designated males at birth (DMAB):
BMD Z-scores below-average compared with male reference standards.

Designated females at birth (DFAB):
BMD Z-scores below-average when compared with female reference standards
except at hip sites.

Physical Activity Questionnaire for Qlder Children:
low scare in youth with low BMD than youth with normal BMD.

Dietary calcium intake: suboptimal in all youth.
Vitamin D: no significant deficiencies.
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Authaor, Year (ref}

Schagen et al 2016 {16}

Tanner stage

Title Efficacy and Safety of Gonadotropin-Releasing Harmone Agonist Treatment to Suppress Puberty
in Gender Dysphoric Adolescents

Country The Netherlands

Study design Praspective cohort study, hefore-after, 1998 = 2009

POPULATION (ages) | Age at start:

Age at Tx start M-t-F:

Age in cohort Range 11.6-17.9years

Median 13.6 years
Tanner G2-G5

F-t-M:

Range 11.1-18.6 vears
Median 14.2 years
Tanner B2-BS

POPULATION (n)

n patients

natal male (M-t-F)
natal female (F-t-M)

116

49 M-t-F

67 F-t-M

77 analyzed:

36 M-t-F

41 Ft-M

0 discontinued GnRH treatment

INTERVENTION (type)
Puberty suppression

GnRH: Triptorelin {Decapeptyl-CR} 3.75 mg i.m. at 0, 2, and 4 weeks, followed by every 4 weeks.

Treatment duration
Follow-up time,
Follow-up age

{GnRH} Study intervention:

Cross-sex hormone Dual energy x-ray absorptiometry (DEXA)
treatment (CSHT)

INTERVENTION {time) | GnRH duration:

310 12 months
(depended on when the individual reached the age at which CSHT could be added)

OUTCOMES -
All reported outcames

Physical examinatiaon

Tanner stage (breast development, testicular volume)

Height and weight, height 5D score

Body mass index (BMI), BMI SD score

Body composition: (fat mass, fat %, lean body mass %)

Hormone levels: LH, FSH, testosterone, estradiol

Liver enzymes: alkaline phosphatase (AP),

aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma-glutamyl transferase
Creatinine

RESULTS
Extracted outcomes

At start GnRH / at 1y GnRH (mean (SD})

M-t-F (n=36}:
Height (cm)
Weight (kg)

167.8(7.5) / 172.3 [6.5)
57.4(11.1) /63.3(11.9)

BMI (kg/m2) 20.3 (3.0} /21.2(3.2)

Lean hody mass {%) 74.6(6.4)/70.9(7.3)

Alkaline phosphatase (U/L) 303 {109) / 216 (79)

Creatinine {mmol/L) 70(12) /66 (13)
E-t-M{n=41):
Height (cm)
Weight (kg)

161.4 (8.4} / 163.5 (7.9)

55.1(14.7) / 59.5 (14.4)

BMI {kg/m2) 21.0 (4.5)/22.1(4.6)

Lean body mass (%) 71.5(6.7)/ 67.7{6.7)
Alkaline phosphatase (U/L) 215 {101) / 168 (58)
Creatinine (mmol/L) 73(8) /68 (13)
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Author, Year (ref) Klaver et al. 2018 {(17)
Title Early Hormonal Treatment Affects Body Composition and Body Shape in Young Transgender Adolescents
Country The Netherlands
Study design Retrospective cohort study of medical records, before-after, 1998-2014
POPULATION (ages) | Age at start of GnRH:
Age at Tx start Min age: 12 years
Age in cohort Min Tanner 82 (girls)

Tanner stage

Min Tanner G3 (boys)
14.5 * 1.8 years transwomen
15.3 £ 2.0 years transmen

Age at start of CSHT:

Min age 16 years

16.4 £ 1.1 years transwomen
16.9 + 0.9 vears transmen

POPULATION (n)

n patients

natal male (M-t-F)
natal female (F-t-M)

192
71 transwomen (MLtF) {birth-assigned boys)
121 transmen {FtM) (birth-assigned girls)

INTERVENTION {type} | GnRH: 3.75 mg for 4 weeks until gonadectomy
Puberty suppression Cross-sex hormonal treatment [CSHT):
{GnRH) 17b-estradiol aral {S mg/kg/day, increased by 5 mg/kg/day every 6 manths until 2 mg/day)
Cross-sex hormone mixed testosterone esters E.m. {25 mg/m2/ 2 weeks, increased by 25 mg/m2 every 6 months until 250
treatment {CSHT) mg/m2/3-to 4 weeks)
Surgery: Gonadectomy
Study intervention: Whole-body dual-energy x-ray abserptiometry
INTERVENTION (time) | GnRH duration:

Treatment duration
Follow-up time,
Follow-up age

until gonadectomy, at earliest age 18

Follow-up time:

GnRH monotherapy:

2.1 years {1.0-2.8) transwomen {M-t-F)
1.0 years (0.5-2.9) transmen (F-t-M)
GNRH + CSHT;

3.1 years (2.5-3.6) transwomen {M-t-F)
2.4 years (2.0-3.1) transmen {F-t-M}
CSHT monatherapy:

2.8 years (1.6-3.4) transwomen (M-t-F}
3.0 vyears (1.9-3.4) transmen (F-t-M)

Follow-up age: 22 years

OUTCOMES -
All reported outcomes

Body weight, BMI

Waist circumference (cm), Hip circumference
Change in waist-hip ratio (WHR)

total body fat (TBF), android {%), gynaid (%)
total lean body mass (LBM)

RESULTS
Extracted outcomes

At start of GnRH (x4months) / at start of CSHT (x4months) / at age 22 (+1.5 years)

Transwomen Fl:

Body weight (kg) 58 (S6-61) / 66 (63-69) / 76 (71-82)

BMI (kg/m?) 20.2 (19.4-20.9) / 21.3 (20.5-22.0) / 23.2 (21.6-24.8)
WHR 0.81(0.79-0.82) / 0.79 (0.78-0.80) / 0.77 {0.75-0.79)
LBM (%) 75 (74-77) / 69 {68-71) / 66 (64-68)

Transmen lFtMl:
Body weight (kg) 58 (S6-61) / 63 (60—65) / 69 (66-71)

BMI {kg/m2) 21.6(20.9-22.3) f 22.5(21.7-23.2)  23.9(23.0-24.7)
WHR 0.77 (0.76-0.78) / 0.76 {0.75-0.77) / 0.80 (0.78-0.82)
LBM (%) 70(69-71) / 67 {66-68} / 73 (72-74)
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Author, Year {ref)
Title

Country
Study design

Klaver et al. 2020 (18)
Hormonal Treatment and Cardiovascular Risk Profile in Transgender Adolescents

The Netheriands
Retrospective cohort study, before after, 1998-2015

POPULATION (ages)

At min age 12 years

Age at Tx start Tanner B2 (girls)
Age in cohort Tanner G3 (boys)
Tanner stage
Age at start of GnRHa {mean (5D)):
14.6 years (1.8) transwomen
15.2 years (2.0) transmen
Age at start of CSHT: (mean (SD}):
16.4 years (1.1) transwomen
16.9 years (0.9) transmen
POPULATION (n) 192
n patients 71 transwomen (M-t-F)

natal male (M-t-F)
natal female (F-t-M}

121 transmen (F-t-M)

INTERVENTION (type)
Puberty suppression
(GnRH)

Cross-sex harmone
treatment {CSHT)

GnRH: 3.75 mg/4 weekKs s.c.

Crass sex hormonal treatment {CSHT): (from age 16 years):

17-b estradiol (E2) oral (5 pg/kg/day, increased every 6 months until 2 mg/day)
mixed testosterone esters i.m.

{25 mg/m2/2 weeks, increased every 6 months until 250 mg/3-4 weeks.

When GnRHs were started after age 16: Cross-sex hormones added:
after 3 to 6 months: start dose 1 mg E2 daily or 75 mg of testosterone esters L.m weekly
after 6 months: 2 mg E2 daily or 250 mg of testosterone esters /3-4 weeks

INTERVENTION (time)
Treatment duration
Follow-up time,
Follow-up age

GnRHa monotherapy duration (median (IQR)):
2.1(1.0-2.7) transwomen

1.0 (0.5-2.9) transmen

GnRHa + CSHT duration (median {IQR)}:

3.1 (2.5-3.6) transwomen

2.3 (1.8-2.8) transmen

CSHT monotherapy duration (median (1QR}):
2.2 (1.1-3.1) transwomen

2.9 (1.7-3.4) transmen

Follow-up age: 22 years:
Range 20.5-23.5 vears

OUTCOMES -
All reported outcomes

Changes in body mass index (BMI)

systalic blood pressure (SBP)

diastolic blood pressure {DBP)

glucose

homeostatic model assessment for insulin resistance (HOMA-IR)
lipid values

prevalence of obesity

dyslipidaemia
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RESULTS At start of GnRH / at 22 years/ change during GnRH / change between start of CSHT and age 22
Extracted outcomes (mean (95% C1)

Transwomen II"I=71!:

BMI 20.2(19.41020.9)/ 23.2 (21.6 t0 24.8) / +1.1 (0.7 to 1.5) / +1.9 (0.6 t0 3.2)

SBP (mmHg) 120 (116 to 123) /117 (113 10 122) / +1 (-3 to 5} / -3 [-8t0 2)

DBP (mmHg} 65 (631067)/75(72t078) / +4 (110 7) / +6 (3 to 10)

Glucose (mmol/L} 5.0 (4.8105.2) /5.0 ({4.8t05.1) /-0.1{-0.3t00.1) /+0.1 {-0.1t0 0.2)

insulin (mU/L) 9.5 (6,710 12.2) / 13.0 (8.4 t0 17.6) / +0.8 (-2.5 t0 4.1) / +2.7 (-1.7 to 7.1)
HOMA-IR 2.3(1.2t03.4)/2.9(1.9t03.9)/0.0 (-1.2to 1.2) /+0.7 (0.2 to 1.5}

Total cholesterol {mmol/L) 3.7 {3.5t03.9) /4.1 (3.8104.4) /0.3 (0210 0.5) /0.1 (20.2 t0 0.4)
HDL chaolesteral (mmol/L} 1.4 {1.3to1.5)/1.6(1.4t0 1.7} /+0.2 (0.1t0 0.3) /0.0 {(-0.1t0 0.2)
LDL chotesterol mmol/L 1.9 (1.7to2.1)/2.0{1.8t0 2.3) /+0.2(0.0t0 0.3) /0.0 (-0.3 t0 0.2)

Triglycerides {(mmol/L) 0.8(0.7t00.9)/1.1{0.91t0 1.4)/+0.1{-0.1t00.2) /+0.2 {0.0t0 0.5)

Transmen {n=121);

BMI 21.6(20.9t022.3)/ 23.9 (23.0to 24.7) / +0.9 {0.5 to 1.3) / +1.4 (0.8 to 2.0)
SBP (mmHa) 120 (118 to 122) / 126 (122 to 130) / +2 (-1 to 4} / +5 (1 to 5)
DBP (mmHg) 67 (66 to 69) /74 (72 to 77) / +1{~110 3) / +6 {4 to 9)

Glucose (mmol/L) 4.8({4.7t04.9)/4.8(4.7t05.0) /+0.1(-0.1100.2) /0.0 (-0.2t0 0.2)

Insulin (muU/L) 9.5{8.0t0 11.0) /8.6 (6.9 t0 10.2) / +1.2 (0.6 t0 3.0) / 2.1 (-3.9 10 —0.3)
HOMA-IR 2.1{(16to25)/18{1.41t02.2)/+0.3(-0.2t0 0.8) /~0.5 {~1.0to -0.1)

Total cholesterol {mmol/L) 3.9 (3.7t0 4.0} / 4.6 (4.3 to 4.8) / +0.3 (0.2 t0 0.4} / +0.4 (0.2 to 0.6)
HDL cholesterol (mmol/L) 1.5{14t01.5)/1.3(1.2t01.3)/+0.1(0.1t00.2) /—0.3 (0.4 to -0.2)
LDL cholesterol {(mmal/L) 2.1{1.9t02.2)/2.6({2.4t02.8)/+0.2{0.21t00.3) / +0.4 (0.210 0.6)
Triglycerides {mmol/L} 0.8{0.7t00.8) /1.3 {1.110 1.5) /0.0 (0.0 to 0.1) / +0.5 (0.3 10 0.7)

Obesity prevalence (at age 22):
BMI 230 in both sexes

9.9% in transwomen [M-t-F)
6.6% in transmen (F-f-M)

2.2% in ciswomen (fernales)
3.0%in cismen (males)
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Authar, Year (ref} Perl et al 2020 (19)
Title Blood Pressure Dynamics After Pubertal Suppression with Gonadotropin-Releasing Hormone Anafogs
Followed by Testosterone Treatment in Transgender Male Adolescents: A Pilot Study
Country Israel
Study design Retrospective pilot study, 2013 - 2018
POPULATION (ages} Age at start of GnRH:
Age at Tx start 14.4 £1.0 years
Age in cohort Tanner stage 4/5

Tanner stage

Age at start of testosterone:

15,109
POPULATION {n) 48 transgender male adolescents
n patients 15 included
natal maie (M-t-F)
natal female (F-t-M) 15 GnRH

subsequently were 9 treated with testosterone

INTERVENTION (type]) | Previous intervention:
Puberty suppression GaRHa D-Trp-6-LHRH depet (3.75mg/4 weeks intramuscular injection)
(GnRH)
Cross-sex hormone CSHT: {patients who reached 214 years of age)
treatment (CSHT) testosterone enanthate intramuscular injection (250 mg/mL), starting dose of 50-100 mg /4 weeks.
Medical nutrition caunseling, not further specified.
Psychosocial support , not further spacified
INTERVENTION (time) | GnRHa duration:
Treatment duration 3 £ 1months.
Fallow-up time,
Follow-up age Testosterone duration:
4 1 2 months
OUTCOMES - BMI

All reported outcomes

BP {procedure for measurement not given)
luteinizing hormone {LH)
follicle-stimulating hormone (FSH})
estradiol

testosterone

RESULTS
Extracted outcomes

Anthropometric
{before GnRH; after GnRH; before testosterone; after testasterone) mean — SD

BMI (kg/m2)}, mean £ 5D
21.344.7;220+48;2331+56;24.214.6
BMI-SDS did not increase significantly during GnRHa therapy.

Diastolic BP percentiles: mean £ SD

56%+26;74% +9.0;74%19.0;56% + 17

DBP percentiles increased significantly after GhRHa treatment and
remained significant after adjusting for the change in BMI-SDS.
DBP percentile decreased after adding testosterone.

BP levels did not meet criteria for hypertension.

Systolic BP percentiles: mean + SD
71%—19;76%—14;76%— 14 ;72%—21
BP levels within the normal range and did not meet criteria for pediatric hypertension.
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Author, Year (ref)
Title

Schulmelster et al. 2021 (20)
Growth in Transgender / Gender-Diverse Youth in the First Year of Treatment with
Gonadotropin-Releasing Hormone Agonists

Country USA
Study design Multisite prospective observational study, 2016 - 2018
POPULATION (ages) Age at GnRHa start (mean (range)):
Age at Tx start 11.5 years (2.0-14.5) total
Age in cohort 11.9 years (10.2-14.5) male at birth
Tanner stage 11.1 years {9.0-13.9) female at birth
Comparison group:
11.0 + 2.8 years, Tanner |
Tanner stage at GnRHa start (n (%));
Tanner Il 34 (62%) total; 21 (81%) male at birth; 13 (45%), female at birth
Tanner Il 16 (29%) total; 3 (1256] male at birth; 13 (45%) female at birth
Tanner IV S (9%) total; 2 (8%) male at birth; 3 {10%) female at birth
POPULATION (n}) 92 envolled
n patients 55 in cohart
natal male (M-t-F) 26 male at birth
natal female {F-t-M) 29 female at birth
Comparison group:
226 participants:
118 males
108 female

Prepubertal, presumed cisgender youth not receiving hormonal intervention from

the Bone Mineral Density in Childhood Study (BMDCS)

(Age-based reference ranges for annual height velocity in US children. Kelly, Winer, Kalkwarf, Oberfield,
Lappe, Gilsanz, Zemel; J Clin Endocrinol Metab 2014 Jun; 99(6): 2104-12).

Exclusions: Serious psychiatric symptoms.

INTERVENTION (type)
Puberty suppression

GNnRH: Drug, dose and frequency not reported,

{GnRH) Full description of study protocol published in [Olson-Kennedy J, Chan YM, Garofalo R, et al. Impact of
Cross-sex hormone early medical treatment for transgender youth: Protocol for the longitudinal, observational trans youth
treatment (CSHT) care study. ] Med Internet Res 2019; 21: e14434]

INTERVENTION (time) | Duration:

Treatment duration
Follow-up time,

GnRHa: min 10 months max 14 months.

Follow-up age FU time:

Prior to beginning GnRHa (baseline), 6- and 12-month follow-up visits.
QUTCOMES - HYV (height velocity)
All reported outcomes | BMI

FSH (follicle-stimulating hormone}
LH {luteinizing hormone)

estradial

testosterone
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RESULTS Height velocity (HV) in the first year of GnRHa use:

Extracted outcomes 5.1 (3.7-5.6) cm/year (median (IQR}).

Later Tanner stage at GaRHa initiation was associated with lower HV:
5.3 {4.4-5.8) cr/year far Tanner stage ||

4.4 {3.3-6.0) cm/year for Tanner stage Iil

1.6 (1.5-2.9) cm/year for Tanner stage IV

Height velocity by Tanner stage at baseline {(cm/year} median (IQR))

(total; designated male at birth; designated female at birth)

Tanner stage Il 5.3 (4.4-5.6) total; 5.6 {4.7-5.7) male at birth; 5.0 (4.2-5.4) female at birth
Tanner stage Il 4.4 (3.3-6.0) total; 4.2 {2.3-6.4} male at birth; 4.4 (4.0-5.5) female at birth
Tanner stage IV 1.6 (1.5-2.9) total; 1.5 (1.4-1.6) male at birth: 2.9 (1.5-3.5) female at birth

BMI z-score {mean {SD})

(total; designated male at birth; designated female at birth})

Baseline visit  0.46 (0.89) total; 0.56 (0.84) male at birth; 0.38 (0.94) female at birth
12-month visit 0.66 {0.97) total; 0.68 {1.00) male at birth; 0.63 (0.95) female at birth

When controlled for age, there was not a significant difference in mean height velocity between
transgender yauth and prepubertal youth (comparison group);
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Author, Year (ref) Nokoff et al 2020 (21)
Title Body Compaosition and Maorkers of Cardiometabolic Health in Transgender Youth Compared With
Cisgender Youth
Country USA
Study design Cross-sectional study, controlled, 2016-2015
POPULATION (ages) Age at start of GnRH (mean £ 5D):
Age at Tx start 12.1 + 1.9 years transgender males
Age in cohort 12,8 £1.3 years transgender females

Tanner stage

Age in cohort (mean 1 SD):
13.8 £ 1.7 years (range 10,1-16.0) transgender males
13.7 £ 1.2 years (range 12.6-16.1) transgender females

Comparator groups:
10.6-16.2 years cisgender females
12.5-15.5 years cisgender males

POPULATION {n)

n patients

natal male {M-t-F)
natal female {F-t-M)

17 youth
9 transgender males on GnRHa
8 transgender females on GnRHa

Comparator groups:
31 youth

14 cisgender females
17 cisgender males

Exclusions: Significant medical or psychiatric comorbidities (incl. diabetes or antipsychotic treatment)

INTERVENTION (type)
Puberty suppression
{GnRH)

Cross-sex hermone
treatment {CSHT)

GnRH: Drug, dose and frequency not reported.

INTERVENTION (time)
Treatment duration
Follow-up time,
Follow-up age

GnRHa duration {mean * SD}:
20.9 + 19.8 months transgender males (range 17.5-70.4 months)
11.3 £ 7 months transgender females (range 4.7-24.2 months)

OUTCOMES -
All reported outcomes

insulin sensitivity and body composition

insulin sensitivity (1/ (fasting insulin), homeostatic model of insulin resistance [HOMA-IR)},
glycemia (hemoglobin A1C (HbA1c), fasting glucose),
BMI, body mass index

BP, blood pressure

AST, aspartate aminctransferase

ALT, alanine aminotransferase

HDL, high-density lipoprotein

LDL, low-density lipoprotein

SHBG, sex hormone-binding globulin

LH, luteinizing hormone

FSH, follicle stimulating hormone

estradiol

testosterone

RESULTS
Extracted outcomes

Transgender males vs cisgender females:

1/fasting insulin (0,067 £ 0,02 vs 0,103 £ 0,049 mL/uV)
HOMA-IR {3,721,7vs2,31,1)

fasting glucose {89 £ 4 vs 79 + 13 mg/dL)

HbA1lc (5.4 £0.2 v5. 5.2 £ 0.2%)

percent body fat (36 £ 7 vs 32 £ 5%)

Transgender females vs cisgender males:

1/fasting insulin {0,076 + 0,029 vs 0,135 + 0,049 mL/uy}
HOMA-IR(3,5+1,4v52,2£1,3)

HbALc (5.4 £0,1% vs 5.1 £0.2%)

percent body fat {31 £ 9 vs 24 + 10%)

lower percent lean mass (66 # 8 vs 74 + 10%)
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Table 4 Effects of cross-sex hormonal treatment started before age of 18 years without previous
puberty suppression

natal male (M-t-F)
natat female {F-t-M)

Author, Year (ref) Tack et al 2016 (22)
Title Consecutlve lynestrenol and cross-sex hormone treatment in biological female adolescents with gender
dysphoria: a retrospective analysis.
Country Belgium
Study design Retrospective cohort study, 2010-2015
POPULATION (ages) Age at start of lynestrenok:
Age at Tx start Min Tanner 84 (post menarche)
Age in cohort 15 years and 10 months {mean)
Tanner stage
Age at start of testosterone:
17 years and 5 months {mean}
POPULATION (n) 45 initials
n patients 43 in cohort {F-t-M}

Of 45 subjects:

25 testosteranes added later

11 psychiatric comaorbidities {unspecifiad)
1 suicide during follow-up

1 did not consent use of data

INTERVENTION (type)

Hormone treatment:

Treatment duration
Follow-up time,
Follow-up age

Puberty suppression | Androgenic progestin: lynestrenol (L) (Orgametril®) monotherapy: dose not reported
{GnRH) Testosterone esters {Sustanon®}: added from age 16:
Cross-sex hormone start at 50 mg {16 years) or 100 mg (17-19 years)/ 2 weeks (injection);
treatment (CSHT) incremental increases (+25 mg) up to 125 mg/2 weeks, up to 18 months.
Vitamin D and calcium supplements
Psychiatric intervention:
During treatment, patients seen every 3 months by the team child psychologist.
In the absence of psychiatric comorbidity, evaluated twice by the team child psychiatrist during this
phase; ance before initiation of lynestrenol and once more at start of lynesterol + testosterone.
INTERVENTION (time) | Treatment duration:

{min 6 months, up to 18 months}
Mean 12.6 manths Lynestrenol (L)
Mean 11.4 months Lynestrenol {L) + testosterone esters (T):

OUTCOMES -
All reported outcomes

Anthropometry

Safety parameters, side effects

Biochemical analysis: complete blood count, electrolytes, liver, and renal functien,
fasting glucose, insulin, lipid metabolism

Harmone levels:

Thyroid stimulating hormone (TSH), free thyroxin (fT4),

luteinizing hormone (LH), follicular stimulating hormone {FSH),

estradiol (E2), total and free testosterone (T and free T},

sex hormone-binding globulin (SHBG), anti-Millerian hormone {AMH)

RESULTS
Extracted outcomes

At start of lynestrenol / at 12 months of L / at start of testosterone / at 12 months of T

Mean height 164.6/ -/ -/ 1676/

Weight 61.48 /61,03 / 58.65/65.10

BMI 225872239/ 2069 f23.26
Triglycerides {(mmol/L) 0.838/0.661/ 0.651/1.294

Total cholesterol (mmol/l) 4.153/4.237 / 4.212 /4.450
HDL (mmol/l) 1.481/1.017/ 1.098 /1,085

Side effects:
Metrorrhagia: in L+T long term

Acne: In L na increase, in L+T significant increase
Headaches: inlL

Hot flushes: inlL

Fatigue: in L+T
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Author, Year (ref)
Title

Jarin et al 2017 (23)
Cross-Sex Hormones and Metabolic Parameters in Adolescents With Gender Dysphorig

Country LUSA
Stud ign Retraspective, cohort study, 2008-2014
POPULATION (ages) | Age in cohort:
Age at Tx start Range: 13 — 25 years
Agein cohort Affirmed maie;
Tanner stage mean 16 years

range 13 - 22

Affirmed female:

mean 18 years

range 14 - 25
POPULATION (n) 161 adolescents:
n patients 72 affirmed males (FtM)

natal male (M-t-F)
natal female (F-t-M)

44 affirmed females (MtF})

7 affirmed males on GnRHa before treatment

2 affirmed females on GnRHa before treatment

2 affirmed males reported hormone use outside medical practice (street hormones)
5 affirmed females reported exogenous street hormone use.

Comorbidities:

35 depression

11 anxiety

8 ADHD

10 HIV
INTERVENTION CSHT:
{type} Testosterone (s.c.): 25 mg/ week, weekly doses of 25, 50, or 100 mg at subsequent visits.
Puberty suppressicn | Qestrogen ( + testosterone blacker spiranolactone):
{GNRH) orally at 1, 2, 3, 4, 6, and 8 mg daily; or
Cross-sex harmone | intramuscularly at 20, 40, or 80 mg manthiy; or
treatment {CSHT) trans dermally at 0.025, 0.05, 0.100, or 0.200 mg weekly
INTERVENTION Follow-up time:
{time) Up to 35 months.

Treatment duration
Follow-up time,
Follow-up age

Follow-up groups:

1 to 3 months after initiation
4 to 6 months after initiation
6 months and beyond

OUTCOMES -
All reported
outcomes

Body mass index (BMI)

Systolic blood pressure (SBP), Diastolic blood pressure (DBP)
Hematokrit, Haemoglobin

Total testosterone

Estradiol

Total cholesterol, Low density lipoprotein (LDL}, High density lipoprotein {(HDL),
Triglycerides (TG)

TG : HDL ratio

Creatinine

Prolactin

Aspartate aminotransferase, (AST), Alanine aminotransferase (ALT)
HbAlc

RESULTS
Extracted outcomes

Affirmed male {FtM):

BMI: increased at 6 months (from 26.0 to 27.3}

DBP: reduced at & months (from 71 to 67 mm Hg)

Hematokrit: increased at 6 months (from 39.4% to 44.5%)

2 subjects had supraphysiologic hematokrit levels (>50%) after 3 months of treatment,

1 subject maintained elevated hematokrit levels after 6 and 9 months (51.0% and 52.7%)
Haemoglobin: increased at 6 months.

Cholesterol: nonsignificant increase at 6 months (nonsignificant), plateau after 3 months.
(6 subjects had cholesterol levels >200 mg/dL).

LDL: nonsignificant increase at 6 months, plateau after 3 months.

HDL: level decreased at 6 months (from of 50.2 to 45.0 mg/dL).

Affirmed female (MtF):
No significant changes in any other parameter tested were found.
No statistically significant difference in measured metabolic parameters among the various methods of

oestrogen administration {patch, oral, or intramuscular).
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Author, Year (ref) Mullins et al 2021 (24)
Title Thrombosis Risk in Transgender Adolescents Receiving Gender-Affirming Hormone Therapy.
Country UsA
Study design Retrospective chart review, 2013 - 2019
POPULATION {ages] | Age at start of CSHT:
Age at Tx start range 13 - 24 years
Age in cohort 17 years (IQR 15-19) total cohort
Tanner stage 18 years (IQR 15.5-20) estrogen

17 years (IOR 15-19) testosterone
POPULATION [n) 611 participants
n patients 428 female at birth

natal male (M-t-F)
natal female (F-t-MM)

183 male at birth

INTERVENTION Estrogen: 4.0 mg {2.0-6.0mg): oral {50.7%), transdermal (5.5%), intramuscular (3.8%)
{type) Testosterone: 70.0 mg (60.0-80.0) s.c (72.7%), i.m. (24.4%), gel {2.8%), transdermal {0.7%)
Puberty suppression | Previous harmones used (%):
{GnRH) Norethindrone contraceptive piil (24.2%)
Cross-sex hormone | Depo-medroxyprogesterone acetate (18.5%)
treatment (CSHT) Combined oral contraceptive pill {5.7%)
Norethindrene acetate {2.5%)
LNG-IUS {2.5%)
Etonogestrel implant {0.3%)
INTERVENTION Treatment duration, days {median, IQR):
(time) 554 days {283.0-1037.5) estrogen

Treatment duration
Follow-up time,
Follow-up age

577 days (283.0-923.0) testosterone

OUTCOMES -
All reported
outcomes

Incidence of arterial or venous thrombosis during GART

Prevalence of thrombosis risk factors, risk factars for thrombosis {migraine with aura, elevated BMI,

tobacco use, medical diagnoses associated with increased risk of thrombaosis, family history of thrambaosis

{arterial or venous) and laboratory measures of risk factors for thrambasis)
testosterone and estradiol levels

complete bloed counts

coagulation testing result

thrombophilia evaluation

arterial or venous thrombosis

therapeutic anticoagulation treatment

prophyiactic anticoagulation treatment concurrent with CSHT

duration of anticoagulation treatment

RESULTS
Extracted outcomes

Hematologic Evaluation and Incidence of Thrombosis
17 (2.8%) referred to haematology

Thrombophilia evaluation:

4 (23.5%) elevated factor VIIl (>150%)

10 (2.0%) erythrocytosis {>17.7 g/dL)

1 [6.3%) activated protein C resistance ratio (<0.78)

5 (31.3%) PAI-1 (<16.3 IU/mL)

2 (11.8%) Factor V Leiden heterozygous

2 {12.5%} prothrambin G20210A heterozygous

3{21.49%) MTHFR 677 homozygous

5(35.7%) PAI-1 4G homozygous

2{20.0%] elevated hamocysteine (>10.7 pmol/L)
Thromboprophylaxis before GAHT:

5 (0.8} Overall cohort

2 {0.3%) History of thrombosis before GAHT

3 (0.5%) No history of thrombosis before GAHT

0 Thrombaosis on GAHT

Multiple thrombatic risk factors were noted amaong the cohort, including
obasity, tobacco use, and personal and family history of thrombosis.

BMI median IQR: 26.0 (22.1-32.0)
40 (6.5%) BMi <18.5

212 (34.7%) BMI 18,5-25

148 (24.2%) BMI 25-30

211 (34.5%) BMI >30

62



Case 2:22-cv-00184-LCB-CWB Document 557-35 Filed 05/27/24 Page 64 of 196

34
Table 5. Studies investigating discontinuation of treatment and regret in adclescents with
gender dysphoria
Author, Inclusion Population Treatment Follow-up Follow-up Regret
Year period method time
Country
Pullen November | 35 trans and gender Puberty blockers, Semi- Follow-up- 0/35
Sansfacon 2017 - diverse young people hormone therapy, structured time not
etal 2019 August aged 9 tol7 years surgery interviews reported
(25) 2018
Canada
Segev-Becker| March 106 {10 prepubertal) 77 (80%) pubertal Chart review Median 1.2 | 2/96
etal 2020 2013 - consecutive children patients hegan years {pubertal at
(26) January and adolescents with GnRH. {range, start)
Israel 2019 gender dysphoria, 61 of these {83%) Oto5.1 16/77 (21%) on
aged <18 years started gender years) GnRH did not
affirming treatment start gendet
affirming
treatment
Cohen- Time 22 patients Surgically Questionnaire | 1year or D/19
Kettenis period not | (15 FtM, 7 MtF} reassigned s and more
et al 1997 given Mean age at pretest: (various interview
(27) 17.5 years procedures)
The (range 15-20)
Netherlands Mean age at follow-up:
22.Q years
(range 19-27)
Post-treatment sample:
14 FtM, 5 MtF
Olson- june = 68 FtM undergoing Chest surgery Chest 1-5 years 1/68
Kennedy December | chest surgery dysphoria after
et al 2018 2016 Mean age 18.9 (SD 2.5) score, surgery
(28} {range 14-25)
Usa
Smith Not given | Prospective 20 treated | Surgical Semi- 1-4 years 0/20
et al 2001 adolescent transsexuals | reassignment structured post-
(29) Follow-up | Mean age at pretest Not specified interview surgery
The interviews | 16.6 years
Netherlands | from (range15-19)
March Mean age at follow-up
1995 until | 21.0 years
July 1999 | {range 19-23)
Mehringer Not given | 30 transmasculine Chest surgery/ Interview 19 {6-48) 0/14
et al 2021 13 to 21 years dysphoria transcripts months All post-surgery
(30) mean age 17.5 (14-21) coded after youth reported
Usa employing surgery near or total
14 had undergone modified resolution of
chest surgery. grounded chest dysphoria,
Mean age 16.4 years theory lack of
regret,
improved
quality of life
and functioning
Nieder Sept 2013 | 75 Varying, harmones, | Clinical 2 years 0/75
etal 2021 = lune various surgery follow-up
(31) 2017 11-21 years
Germany
Carmichael April 2011 | 44 GnRH Clinical Median 31 No data on
et al 2021 — April 25 trans women follow-up months regret
{5) 2014 19 trans male 1/44 did not
The UK 11-15 years start gender
affirming
treatment
Littman Dec 2016 100 detransitioners, Varying gender Open survey
2021 (32) - April mean age at affirming aver Internet
2017 detransition 26 years treatments
USA Mean age at transition
22 years
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1. intreduchion

This review aims 10 assess the evidence for the clinical effectiveness, safety and cost-
effectiveness of gonadotrophin releasing hormone {(GnRH) analogues for children and
adolescents aged 18 years or under with gender dysphoria. The review fallows the NHS
England Specialised Commissioning process and template and is based on the criteria
outlined in the PICO framework (see appendix A). This document will help inform Dr Hilary
Cass’ independent review intc gender identity services for children and young people

Gender dysphoria in children, also known as gender identity disorder or gender
incongruence of childhood {World Health Organisation 2020), refers to discomfort or distress
that is caused by a discrepancy between a person’s gender identity (how they see
themselves' regarding their gender) and that person's sex assigned at birth and the
associated gender role, and/or pnimary and secondary sex characteristics (Diagnostic and
Statistical Manual of ttental Disorders 2013)

GnRH analogues suppress puberty by delaying the development of sacondary sexual
characteristics. The intention is ta alleviate the distress associated with the development of
secondary sex characteristics, thereby providing a time for on-going discussion and
exploration of gender identity before deciding whether to take less reversible steps. In
England, the GnRH analogue triptorelin (a synthetic decapeptide analogue of natural GnRH,
which has marketing authorisations for the treatment of prostate cancer, endometriosis and
precocious puberty [onset before 8 years in girls and 10 years in boys]} is used for this
purpose  The use of tnptorelin for children and adolescents with gender dysphona is off-
|abs!

Fer children and adolescents with gender dysphoria it is recommended that management
plans are tailored to the needs of the individual, and aim to ameliorate the potentially
negative impact of gender dysphona on general developmental processes, support young
people and their families in managing the uncertainties inherent in gender identity
development and provide on-going opportunities for exploration of gender identity The plans
may also include psychological support and exploration and, for some individuals, the use of
GnRH analogues in adolescence to suppress puberty; this may be followed later with
gender-affiming hormones of the desired sex (NHS England 2013).

2 Executive summary of the review

Nine sbservational studies were included in the evidence review. Five studies were
retrospective abservational studies (Brik et al 2020, Joseph et al. 2019, Khalchadaunan et
al 2014, Klink et al. 2015, Viot et al. 2017), 3 studies were prospective longtudinal
observational studies (Costa et al 2015, de Vries et al. 2011, Schagen ef al. 2016) and 1
study was a cross-sectional study (Staphorsius et al 2015), Two studies (Gosta et al, 2015

' Gender refers 1o the roles, behaviours, activities, attributas and opportunities that any society
considers appropriate for girls and boys, and women and men {World Health Orgamisation,_{dealth
Tooizs Gender)
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and Staphorsius et al. 2015) provided comparative evidence and the remaining 7 studies
used within-person, before and after comparisons

The terminology used in this topic area is continually evalving and is different depending on
stakeholder perspactives. In this evidence review we have used the phrase ‘people’s
assigned sex at birth’ rather than natal or biclogical sex, gonadotrophin releasing hormone
(GnRH) analogues rather than ‘puberty blackers’ and gender-affirming hormones rather than
‘cross sex hormones'. The research studies included in this evidence review may use
historical terms which are no longer considered appropriate

In children and adolescents with gender dyspharia, what is the clinical effectiveness
of treatment with GnRH analogues compared with one or a combination of
psychological support, social transitioning to the desired gender or no intervention?

Critical outcomes

The critical outcomes for decision making are the impact on gender dysphoria, mental health
and quality of life. The quality of evidence for these outcomes was assessed as very low
certainty using modified GRADE

Impact on gender dysphoria

The study by de Vries et al 2011 in 70 adolescents with gender dysphoria found that
treatment with GnRH analogues before starting gender-affirming hormones does not affect
gender dysphoria {measured using the Utrecht Gender Dysphoria Scale [UGDS)). The mean
(+SD) gender dysphoria {UGDS) score was niot statistically significantly different at baseline
compared with follow-up (n=41, 53 20 [£7 91] versus 53 9 [£17.42], p=0.333)

impact on mental heatth

The study by de Vries etal 2011 in 70 adolescents with gender dysphoria found that
treatment with GnRH analogues before starting gender-affirming hormones may reduce
depression (measured using the Beck Depression Inventory-1l {BOI-1(]) The mean [SD] 8DI
score was statistically significantly lower (improved) from baseline compared with follow-up
(n=41, 8.31 [x7 12] versus 4.95 [+6 72], p=0.004}

The study by de Vries et al 2011 in 70 adolescents with gender dysphoria found that
treatment with GnRH analogues before starting gender-affirming hormones does not affect
anger (measured using the Trait Anger Scale [TPI]). The mean [+SD] anger (TPI) score was
not statistically significantly different at baseline compared with foliow-up {n=41, 18.29
[+5.54] versus 17 .88 [+5.24], p=0.503)

The study by de Vries et al._2011 in 70 adolescents with gender dysphoria found that
treatment with GnRH analcgues before starting gender-affirming hormones does not affect
anxiety (measured using the Trait Anxiety Scale [STAI]). The mean [£SD] anxiety (STAI)
score was not statistically significantly different at baseline compared with follow-up (n=41,
39.43 [+10.07) versus 37 95 [£9.38), p=0.276)

Impact on quality of life
No evidence was identified
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Important outcomes

The important outcomes for decision making are impact on body 1mage, psychosacial
mpact, engagement with health care services, impact on extent of and satisfaction with
surgery and stopping treatment. The quality of evidence for all these outcomes was
assessed as very low certainty using modified GRADE.

Impact on body image

The study by de Vries et al 2011 in 70 adelescents with gender dysphona found that
treatment with GnRH analogues before starting gender-affirming hormanes does not affect
body image (measured using the Body Image Scale [81S]). The mean [+SD] body image
(8IS} scores were not statistically significantly different from baseline compared with follow-
up for primary sexual characteristics (=57, 4.10 [10.55] versus 3.98 [10.71], p=0.145),
secondary sexual characteristics (n=57, 2.74 [£0.65] versus 2.82 [+0.68], p=0.569) or neutral
body characteristics (n=57, 241 [£0.63] versus 2.47 [+0.56], p=0.620).

Psychosocial impact

The study by de Vres et 2l. 2011 in 70 adolescents with gender dysphona found that
treatment with GnRH analogues before starting gender-affirming harmanes may improve
psychosocial impact over ime (measured using the Children's Global Assessment Scale
[CGAS)). The mean [+SD] CGAS score was statistically significantly higher (mproved) from
baseline compared with follow-up (n=41, 70.24 [+10.12] versus 73.90 [+9 63], p=0.005).

This study also found that psychosocial functioning ray improve over time (measured usng
the Child Behaviour Checklist [CBCL] and the self-administered Youth Self-Report [YSR)).
The mean {£50) CBCL scores were statisticaily significantly lower (improved) from baseline
compared with follow-up for Total T score (n=54, 60.70 [+12.76] versus 54 46 [+11 23],

p<0 001), internalising T score (n=54, 61.00 [£12.21] versus 52 17 [+5.81], p<0.001) and
externalising T score (n=54, 58.04 [+12.99] versus 53 .81 [+11.86], p=0.001). The mean
[+8D) YSR scores were statistically significantly lower (improved) from baseline compared
with follow-up for Total T score (n=54, 55 46 [+11 56] versus 50.00 [+10 58], p<0.001),
intemalising T score (n=54, 56.04 (112 49] versus 49.78 [£11.63), p<0.001) and externalising
T score (n=54, 53.30 [£11.87] versus 49.98 [£9.35], p=0.008). The proportion of adelescents
scoring in the dlinical range decreased from baseling to follow up on the CBCL total problem
scale (44.4% versus 22.2%, p=0.001) and the internalising scale of the YSR (29.6% versus
11.1%, p=0.017).

The study by Costa et al 2015 in 201 adotescents with gender dysphona who had 6 months
of psychological support followed by either GnRH analogues and continued psychological
support or cantinued psychological support only, found that during treatment with GnRH
analogues psychosocial impact in terms of global functioning may improve over time
(measured using the CGAS). In the group receiving GnRH analogues, the mean [£SD]
CGAS score was statistically significantly higher (improved}) after 6 months (n=60, 64.70
[£13.34]) and 12 months (n=35, 67 40 (13 39]) compared with baseline (n=101, 58.72
[£11.38), p=0.003 and p<0.001, respectively) However, there was no statistically significant
difference n global functioning (CGAS scores) between the graup receiving GaRH
analogues plus psychological support and the group receiving psychological support only at
any time point
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The study by Staphorsius et al. 2015 in 40 adolescents with gender dysphora {20 of whom
were receiving GnRH analogues) gave mean (+5D] CBCL scores for each group, but
slatistical analysis is unclear (transfemales receiving GnRR analogues 57.4 [+9.8],
transfemales not receiving GnRH analogues 58.2 [£9.3), transmales receving GnRH
analogues 57.5 [19.4], transmales not receiving GnRH analogues 63.9 [+10.5)).

Engagement with health care services

The study by Erik et al. 2018 in 143 ¢hildren and adelescents with gender dysphoria
receving GnRH analogues found that 9 adolescents in the original sampling frame (9/214,
4.2%) were excluded from the study because they stopped attending appointments.

The study by Costa et al 2015 i 201 adolescents with gender dysphona who had 6 months
of psychological support followed by either GnRH analogues and continued psychological
support or continued psychological support only had a large 103 to follow-up over time. The
sample size at baseline and 6 months was 201, which dropped by 39.8% to 121 after 12
months and by 64.7% to 71 at 18 months follow-up. No explanation cf the reasons for loss to
follow-up are reported.

Impact on extent of and satisfaction with surgery
Na evidence was identified.

Stopping treatment

The study by Brik et al 2018 in 143 children and adolescents with gender dysphona
receving GnRH analogues reported the reasons for stopping GnRH analogues. Durning the
follow-up penod 6.2% (9/143) of adolescents had stopped GnRH analogues after a median
duration of 0.8 years (range ¢ 1 to 3 0} Five adolescents stopped treatment because they
no longer wished to receve gender-affimung treatment for various reasons. In 4 adolescents
(all transmales), GnRH analogues were stopped mainly because of adverse effects (such as
moaod and emational lability), although they wanted to continue treatments for gender
dysphoria.

The study by Khatchadouran et al 2014 in 27 adolescents with gender dysphoria who
started GnRH analogues reported the reasons for stopping them. Eleven out of 26 where
data was available (42%}) stopped GnRH analegues during follow up.

In children and adolescents with gender dysphoria, what is the short-term and long-
term safety of GnRH analogues compared with one or a bination of psychological
support, soctal transitioning to the desired gender or no intervention?

Ewvidence was availlable for bone density, cogritive development or functioning, and other
safety outcomes. The quality of evidence for all these outcomes was assessed as very low
certainty using modified GRADE.

Bone density

The study by Joseph et al 2019 in 70 adolescents with gender dysphoria found that GnRH
analogues may reduce the expected increase in lumbar or femaoral bone density (measured
with the z-score). However, the z-scores were largely within 1 standard deviation of normal,

6
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and actual lumbar or femoral bone density values were not statistically significantly different
between baseline and follow-up

+ The mean z-score [+SD) for lumbar bone mineral apparent density (BMAD) was
statistically significantly lower at 1 year compared with baseline in transfemales
(baseline 0.859 [+0.154], 1 year —0.226 [+1.027], p=0.000) and transmales (baseline
-0 186 [+1.230), 1 year -0.541 {+1.396], p=0 006)

« The mean z-scare {+SD)] for lumbar BMAD was statistically significantly lawer after
receiving GnRH analogues for 2 years compared with baseling in transfemales
{baseline 0.486 [+0.808), Z years —0.279 [+0.930), p=0 000} and transmales
{baseline —0.361 [+1.439), 2 years —0.913 [+1.318], p=0.001).

+ The mean z-score [+3D)] for femoral neck bone mineral density (BMD) was
statistically significantly lower after receiving GnRH analogues for 2 years compared
with baseline in transfemales (baseline 0.0450 (£0.781), 2 years -0.800 [+1.059),
p=0.002) and transmales (baseline -1.076 [+1.145), 2 years -1 779 [+0.816),
p=0.001)

The study by Klink et al 2015 in 34 adolescents with gender dysphoria found that GnRH
analogues may reduce the expected increass in lumbar (transmales only), but not femoral
bone density. However, the z-scores are largely within 1 standard deviation of normal. Actuai
lumbar or femoral bone density values were not statistically significantly different betwean
baseline and follow-up (apart from BMD measurements in transmales)

+ The mean z-score [£SD] for lumbar BMAD was not statistically significantly different
between starting GnRH analogues and starting gender-affirming hormones in
transfemales, but was statistically significantly lower when starting gender-affirming
hormones in transmales {GnRH analogues 0.28 {+0.90), gender-affirming hormones
-0.50 [+0.81). p=0.004)

The study by Vict et al. 2017 in 70 adolescents with gender dysphoria found that GnRH
analogues may reduce the expected increase in lumbar or femoral bone density. However,
the z-scores were fargely within 1 standard deviation of normal. Actual lumbar or femoral
bone density values were not statistically significantly different between baseline and follow-
up (apart fromin transmales with & bone age =14 years). This study reported change in
bone density from starting GnRH analogues to starting gender-affirming hormones by bane
age

» The median z-score [range] for lumbar BMAD in transfemales with a bone age of <15
years was statistically significantly lower at starting gender-affirming hormones than
at starting GnRH analogues (GnRH analogues -0.20 [-1.82 to 1 18], gender-
affirming hormones -1.62 [-2.36 to 0.42], p=0.001) but was not statistically
significantly different in transfemales with a bone age 215 years.

¢ The median z-score [range] for lumbar BMAD in fransmales with a bene age of <14
years was statistically significantly lower at starting gender-affirming hormones than
at starting GnRH analogues (GnRH analogues -0.05 [~0 78 to 2.84], gender-
affirming hormones —0.84 [-2.20 to 0 87], p=0.003) and in transmales with a bone
age 214 years (GnRH analogues 0.27 [-1.60 to 1 B0], gender-affirming hormones
-0.29 [-2.28 to 0.90). ps0.0001}
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o The median z-scoré {range} for femoral neck BMAD in transfemales with a hane age
of <15 years was not statistically significantly lower at starting gender-affirning
hormanes than at starting GnRH analogues (GRRH analogues -0.71 [-3.35 10 0.37),
gender-affirming hormones —1.32 [-3.39 to 0.21], p<0.1) or in transfemales with a
bone age 215 ysars (GnRH analoguses ~0.44 [-1.37 to 0.93), gender-affirming
hormaones -0 36 [-1 50 to 0 46]).

* The z-scare for femoral neck BMAD in transmales with a bone age of <14 years was
not statistically significantly lower at starting gender-affirming hormonses than at
starting GnRH analogues (GnRH analogues -0.01 [-1.30 to 0.91), gender-affirming
hormone -0.37 [-2.28 to 0.47]) but was statistically significantly lower in transmales
with & bone age 214 years (GnRH analogues 0.27 (-1 38 to 1.32], gender-affirming
hormones -0.27 [-1.91 to 1.29], p=0.002).

Cognitive develop t or functloning

The study by Staphorsius et al 2015 in 40 adolescents with génder dysphoria (20 of whom
were receiving GnRH analogues) measured cognitive development or functioning (using an
IQ} test, and reaction time and accuracy measured using the Tower of London task);

« The mean (+SD) 1Q in transfemales receiving GnRH analogues was 94.0 {(+10 3) and
109.4 (£21.2) n the contral group. In transmales receiving GnRH analogues the
mean (£SD) IQ was 95 8 (£15.6) and 98.5 (+15.9) in the control group.

= The mean {+SD) reaction time in transfemales receiving GnRH analogues was 10,9
(14.1) and 9.9 {£3.1} in the contrel group In transmales receiving GnRH analogue
was 9.9 (+3.1) and 10.0 (+2.0) in the control group.

* The mean (xS0} accuracy score in transfemales receiving GnRH analogues was
739 (£9 1) and 83.4 (£9.5) in the contro! group In transmales receiving GnRH
analogues it was 85.7 {+10.5) and 88 8 {8 7) In the control group

No statistical analyses or interpretation of the resuits was reported.

Other safety outcomes
The study by Schagen et al 2016 in 116 adolescents with gender dysphona found that
GnRH analogues do not affect renal or iver function:

+ There was no statistically significant difference between baseline and 1 vear results
for serum creatinine in fransfemales, but there was a statistically significant decrease
between baseline and 1 year in transmales (p=0.01)

+ Glutamyl transferase, alanine aminotransferase (ALT), and aspariate
aminotransferase (AST) levels did not significantly change from baseline to 12
months of treatment

The study by Khatchadourian et al 2014 in 27 adolescents with gender dysphoria who
started GnRH analogues namatively reported adverse effects from GnRH analogues in 26
adolescents:
+ 1iransmale developed sterile abscesses; they were switched from leupralide acetate
to triptorelin, and this was well tolerated
= 1 transmale developed leg pains and headaches, which eventually resalved
+ 1 participant gained 19 kg within 9 months of starting GnRH analogues.
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In children and adolescents with gender dysphoria, what is the cost-effectiveness of
GnRH analogues compared to one or a combination of psychological support, social
transitioning to the desired gender or no intervention?

No cost-effectiveness evidence was found for GnRH analogues in children and adolescents
with gender dysphaoria

From the evidence selected, are there any subgroups of children and adolescents
with gender dysphoria that may benefit from GnRH analogues more than the wider
population of interest?

Some studies reported data separately for the following subgroups of children and
adolescents with gender dysphoria. sex assigned at birth males (transfemales) and sex
assigned at birth females (transmales). This included some direct comparisons of these
subgroups, and differences were largely seen at basetine as well as follow up. No evidence
was found for other specified subgroups.

Sex assigned at birth mates (transfemales)

Impact on gender dysphoria

The study by Costa et al. 2015 in 201 adolescents with gender dysphona who had 6 months
of psychological support fellowed by either GnRH analogues and continued psychalogical
support or continued psychological support only, found that gender dysphoria (measured
using the UGDS) in sex assigned at birth males is lower than in sex assigned at birth
females Sex assigned at birth males had a statistically significantly lower (improved) mean
[£SD] UGDS score of 51.6 [£9.7] compared with sex assigned at binth females (56.1 {+4.3],
p=<0.001), but it was not reported if this was at baseline or follow-up,

The study by de Vries et al 2011 in 70 adolescents with gender dysphonia found that gender
dysphoria (measured using the UGDS) in sex assigned at birth males is lower than in sex
assigned at birth females at baseline and follow up. The mean (250) UGDS score was
statistically significantly fower (improved) in sex assigned at birth males compared with sex
assigned at birth females at baseline {n=not reparted, mean UGDS score: 47.95 [£9.70]
versus 56.57 [+3.89)) and follow up (n=not reported, 49.67 [19.47] versus 56,62 {+4.00]);
between sex difference p<0.001).

impact on mental health

The study by de Vries et al. 2011 in 70 adolescents with gender dysphona found that the
impact on mental health (depression, anger and anxiety}) may be different in sex assigned at
birth males compared with sex assigned at birth females. Over time there was no statistically
significant difference between sex assigned at birth males and sex assigned at birth females
for depression, but sex assigned at birth males had statistically significantly lower levels of
anger and anxiety than sex assigned at birth females at baseline and follow up.

« The mean [+50] depressien (BDIH1) score was not statistically significantly different
in sex assignad at birth males compared with sex assigned at birth females at
baseline {n=not reported, mean BDI score [+5D]: 5.71 [£4.31] versus 10.34 [£8.24])
and follow-up {n=not reported, 350 [+4.58] versus 6.09 [£7.93]), between sex
difference p=0.057
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+ The mean [+S0] anger {TPI) score was statistically significantly lower {improved) in
sex assigned at birth males compared with sex assigned at birth females at baseline
(n=not reported, mean TP| score [+SD]: 5.22 [+2.76) versus 6.43 [+2.78]) and follow-
up {n=not reported, 5.00 [+3.07] versus 6.39 [+2.59}), between sex difference
p=0.022

+ The mean [+5D] anxiety (STAI) score was statistically significantly lawer (improved)
in sex assigned at birth males compared with sex assigned at birth females at
haseline (n=not reported, mean STAI score [+SD]: 4.33 [12.68] versus 7.00 [+2.36])
and follow-up (n=not reported, 4.39 [+2.64] versus 6.17 [+2.69]), between sex
difference p<0.001.

Impact on bedy Image

The study by de Vries etal 2C11 i 70 adolescents with gender dysphona found that the
impact on body image may be different in sex assigned at birth males compared with sex
assigned at birth females Sex assigned at birth males are less dissatisfied with their primary
and secondary sex characteristics than sex assigned at birth females at both baseline and
follow up, but the satisfaction with neutral body characteristics is not different,

= The mean [x5D] BIS score for primary sex characteristics was stabstically
significantly lower {(impraoved) in sex assigned at turth males compared with sex
assigned at birth females at baseline (n=not reported, mean BIS score [+SD]: 4.02
[£0 1] versus 4 16 [+0.52]) and follow up (n=not reported, 3.74 [+0.78] versus 4 17
[0 58]} between sex difference p=0.047.

¢ The mean {+S0) BIS score for secondary sex was statistically significantly lower
{improved) in sex assigned at birth males compared with sex assigned at birth
females at baseline (n=not reported, mean BIS score [+SD]: 2.66 [+0.50] versus 2 81
[20.78]) and follow up (n=not reported, 2.39 (+0.60] versus 3.18 [+0.42)). between
sex difference p=0.001

« The mean [25D] BIS scere for neutral body characteristics was not statistically
significantly different in sex assigned at birth males compared with sex assigned at
birth females at baseline (n=not reported, 2,60 {+0.58] versus 2.24 [£0.62], between
sex difference p=0.777).

Psychosocial Impact

The study by Costa et al. 2015 n 201 adolescents with gender dysphona who had 6 months
of psychological support followed by either GnRH analogues and continued psychological
support or continued psychological support only, found that sex assigned at birth males had
statistically significant lower mean [£SD) CGAS scores at baseline compared with sex
assigned at birth females (n=201, 55.4 [£12.7] versus 58.2 [+11.8), p=0.03), but no
conclusions could be drawn

The study by de Vries et al 2011 in 70 adalescents with gender dysphona found that
psychosocial impact in terms of glebal functioning (CGAS) and psychosacial functioning
{CBCL and YSR) may be different in sex assigned at birth males compared with sex
assigned at birth females, but no conclusiens could be drawn.

« There was no statistically significant difference between sex assigned at birth males
and sex assigned at birth females (at baseline or follow up) for the CBCL Total T
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score, the GBCL internalising T score, the YSR Total T score or the YSR internalising
T scare.

« Sex assigned at birth males had statistically higher mean [+SD]} CGAS scores
compared with sex assigned at birth famales at baseling (n=54, 73,10 [18.44] versus
67.25 [+11.06)) and follow up (n=54, 77 33 [18.69] versus 70.30 [+9.44]), between
sex difference p=0.021.

+ Sex assigned at birth males had statistically lower mean (+5D] CBCL extemnalising T
scores compared with sex assigned at birth females at basetine (n=54, 54.71
[+12.91] versus 60.70 [+12 64}) and follow up (n=54, 48.75 [+10.22] versus 57 &7
[+11.86)). between sex difference p=0.015.

« Sex assigned at birth males had statistically lower mean [+SD] YSR externalising T
scores compared with sex assigned at birth females at both baseline {n=54, 48.72
[£11.38] versus 57.24 [+10.59]} and follow up (n=54, 46.52 [£9.23] versus 52.97
[£8 51]). between sex difference p=0 004.

Bone density
The studies by Joseph et al 2019, Klink et al_2015 and Viot et al 2017 provided evidence
on bone density in sex assigned at birth males {see above for datails)

Cognitive develop t or foning
The study by Staphorsius et al. 2015 pravided evidence on cognitive development or

functioning in sex assigned at birth males (see above for details)

Other safety outcomes

The study by Schagen et al 2016 provided evidence on renal function In sex assigned at
birth males {see above)

Sex assigned at birth females {tr les)
Iy on gender dysphori

The studies by de \Vnes et al. 2011 and Costa ef al 2015 found that gender dysphona
{measured using the UGDS) in sex assigned at birth females s higher than in sex assigned

at birth males at baseline and follow up (see above for details}

fmpact on mental heaith

The study by de Vries et al. 2011 found that the impact on mental health (depression, anger
and anxiety) may be different in sex assigned at birth females compared with sex assigned
at birth males. Over time there was no statistically significant difference between sex
assigned at birth females and sex assigned at buth males for depression, bul sex assigned
at birth females had statistically significantly greater levels of anger and anxiety than sex
assigned at birth males at both baseline and follow up (see above for details)

Impact on body image

The study by de Vries et al 2011 found that the impact on body image may be different in
sex assigned at birth females compared with sex assigned at birth males. Sex assigned at
birth females are more dissahsfied with their primary and secondary sex characteristics than
sex assigned at birth males at hoth haseline and follow up, but the satisfaction with neutral
body charactenistics is not different (see above for details)
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Psychosocial impact

The siudies by de Vries el al. 2011 and Costa et al. 2015 found that psychoscecial impact in
terms of global functioning {CGAS) and psychosocial functioning (CBCL and YSR) may be

different in sex assigned at birth females compared with sex assigned at birth males, but no
conclusions could be drawn (see above for details)

Bone density
The studies by Joseph et al 2019, Klink ef al 2015 and Vioi et al. 2017 prowided evidence
on bone density in sex assigned at birth females (see above for details)

Cognitive develop. it or { g
The study by Staphorsius et al. 2015 provided evidence on cognitive development or
functioning in sex assigned at birth females (see above for details)

Other safety outeomes
The study by Schagen el al. 2016 provided evidence on renal function in sex assigred at
birth females (see above for details)

From the evidence selected:

(a) what are the criteria used by the research studies to define gender dyspharia,
gender identity disorder and gender incongruence of childhoad?

{b} what were the ages at which participants commenced treatment with GnRH
analogues?

{¢)  what was the duration of treatment with GnRH analogues?

All studies that reported diagnostic criteria for gender dysphoria (6/9 studies) used the
versian of the Diagnostic and Statistical Manual of Mental Disorders {DSM) criteria that was
in use at the time. In 5 studies (Costa st al 2015, Khnk et al 2015, Schagen et al. 2016,
Staphorsius et al. 2015 and Viol et al_2017) the DSM-fourth edition, text revision (IV-TR)
critenia were used. The study by Erik et al. 2020 used DSM-V criteria It was not reported
hew gender dysphena was defined in the remaining 3 studies

The studies show variation in the age (11 to 18 years old) at which children and adolescents
with gender dysphona started GnRH analogues

Most studies did not report the duration of treatment with GnRH analogues {Joseph et al
2019, Khathadaunan et al 2014, Viot et al. 2017, Costa =t al. 2015, de Viss et al 2011,
Schagen et al. 2016), but where this was reported (Brik et al. 2020, Kink et al. 2015,
Staphorsius et al. 2015) there was a wide variation ranging from a few months to about 5
years

Discussion

A key limitation to identifying the effectiveness and safety of GnRH analogues for children
and adolescents with gender dysphona is the lack of reliable comparative studies. The lack
of clear, expected outcomes from treatment with a GnRH analogue {the purpose of which 1s
10 suppress secondary sexual characteristics which may cause distress from unwanted
pubertal changes) also makes interpreting the evidence difficult
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The studies included in this evidence review are all small, uncontrolled observational

studies, which are subject tc bias and confounding, and all the results are of very low
cerfainty using modified GRADE They all reported physical and menial heaith comorbidites
and cancomitant treatments very poorly. All the studies are fram a limited number of, mainly
European, care facilities. They are described as either tertiary referral or expert services but
the low number of services providing such care and publishing evidence may bias the resuits
towards the outcomes in these services only and limit extrapolation.

Many of the studies did not report statistical significance or confidence ntervals. Changes in
cutcome scores fer clinical effectiveness and bone density were assessed with regards to
statistical significance. However, there is relatively Iittle interpretation of whether the changes
in outcomes are clinically meaningful.

In the observational, retrospective studies providing evidence on bone density, participants
acted as their own controls and change in bene density was determined between starting
GnRH analogues and follow up. Observational studies such as these can only show an
association with GnRH analegues and bone density; they cannot show that GnRH
analogues caused any differences in bone density seen, Because there was no comparator
group and participants acted as their own controls, it is not known whether the findings are
associated with GnRH anaiogues or due to changes over time.

Conclusion

The results of the studies that reported impact on the critical outcomes of gender dysphoria
and mental health (depression, anger and anxiety), and the important outcemes of body
image and psychosocial impact (global and psychosocial functioning), in children and
adolescents with gender dysphoria are of very low certainty using modified GRADE. They
suggest little change with GnRH analogues from baseline to follow-up.

Studies that found differences in outcomes could represent changes that are either of
questionable clinical value, or the studies themselves are not reliable and changes could be
due to confounding, bias or chance Itis plausible, hewever, that a lack of difference in
scores from baseline to folfow-up is the effect of GnRH analogues in children and
adolescents with gender dysphoria, in whom the development of secondary sexual
characteristics might be expected to be associated with an increased impact on gender
dysphoria, depression, anxiety, anger and distress over time without treatment. The study by
de Vries et al 2011 reported statistically significant reductions in the Child Behawiour
Checklist (CBCL) and Youth Self-Report (YSR} scores from baseline to foliow up, which
nclude measures of distress. As the aim of GnRH analagues is to reduce distress caused by
the development of secondary sexual characteristics, this may be an important finding.
However, as the studies all lack appropriate controls who were not receiving GnRH
analogues, any positive changes could be a regression to mean.

The results of the studies that reported bone density outcomes suggest that GnRH
analogues may reduce the expected increase in bone density (which is expected during
puberty). However, as the studies themselves are not reliable, the results could be due to
confounding, hias or chance, While controlied trials may not be possible, comparative
studies are needed to understand this association and whether the effects of GnRH
analogues on bone density are seen after they are stopped. All the studies that reported
safety outcomes provided very (ow certainty evidence.

13
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Mo cost-effectiveness evidence was found to determine whether or not GnRH analogues are
cost-effective for children and adolescents with gender dysphoria,

The results of the studies that reported outcomes for subgroups of children and adolescents
with gender dysphoria, suggest there may be differences between sex assigned at birth
males (transfemales) and sex assigned at birth females (transmales)

3 Methodology
Review questions

The review question(s) for this ewidence review are:

1. For children and adolescents with gender dysphona, what 1s the clinical
effectiveness of treatment with GnRH analogues compared with one or a
combination of psychological suppart, social transitioning to the desired gender or
no intervention?

2 For children and adolescents with gender dysphoria, what 1s the short-term and
long-term safety of GnRH analogues compared with one or a combination of
psychological support, social transitioning to the desired gender or no
intervention?

3 For children and adolescents with gender dyspheria. what is the cost-
effectiveness of GnRH analogues compared to one or a combination of
psychological suppert, social transitioning to the desired gender or no
intervention?

4 From the evidence selected, are there any subgroups of children and
adolescents with gender dysphoria that may derive more (or less) advantage
from treatment with GnRH analogues than the wider population of children and
adolescents with gender dysphoria?

S From the evidence selected,

a) what are the criteria used by the research studies to define gender dysphena,
gender identity disorder and gender incongruence of childhood?
b) what were the ages at which participants commenced treatment with GnRH
analogues?
what was the duration of treatment with GrRH analogues?

-

[+

=

See appendnc A for the full review protocol
Review piocess

The methodology to undertake this review is specified by NHS England in their 'Guidance on
conducting evidence reviews for Specialised Services Commissioning Products' (2020).

The searches for evidence were informed by the PICO document and were conducted on
23 July 2020

See appendix B for details of the search strategy
Results from the literature searches were screened using their tities and abstracts for

relevance against the criteria in the PICO framework. Ful text references of potentially
14
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relevant evidence were obtained and reviewed to determine whether they met the inclusion
critenia for this evidence review.

See appendix C for evidence selection details and appendix D for the list of studies excluded
from the review and the reasons for their exclusion.

Relevant detalls and outcomes were extracted from the included studies and were critically
appraised using a checkiist appropriate to the study design See appendices E and F for
individual study and checklist details

The available evidence was assessed by outcome for certainty using modified GRADE See
appendix G for GRADE Profiles

4. Summary of included studies

Nine abservational studies were identified for inclusion. Five studies were retrospective
observational studies (Brk et al 2020, Joseph et af. 2019, Khatchadourian et al 2014, Klink
stal. 2015, Viol et al 2017), 3 studies were prospective longitudinal observational studies
{Costaetal 2015, de Viies etal 2011, Schagen et al 2016) and 1 study was a cross-
sectional study (Staphorsius et al 2015)

The terminology used in this topic area is continually evolving and is different depending on
stakeholder perspectives. In this evidence review we have used the phrase ‘people’s
assigned sex at birth’ rather than natal or biclogical sex, gonadotrophin reteasing hormone
(GnRH) analogues rather than 'puberty blockers’ and gender-affirming hormones rather than
‘cross sex hormones’. The research studies included in this evidence review may use
historical terms which are ne longer considered appropnate

Table 1 provides a summary of these included studies and full details are given in
appendix E

Table 1 Summary of included studies

Study Population Inter ion and O
Bric et al 2020 | The study was conducted at the Intervention Critical
Curium-Leiden University Medical 143 children and Outcomes
p Cenire gendar clinic in Lewden, the ol nis receivi o No critical
Retrospective v adolescents recening o critical
e ::;’l'e"'”ds and involved | GnRH analoguss (no oulcomes
single-cenire lescents with gender dysphofia | spaeific ireaiment, reported
study The sample size was 143 dose, routa or Important
adolescents (median age at start of | frequency of outcomes
treatment was 15.0 years, range administration .
Natherlands 11.1t0 18.6 years in transfemales; | reporied). The median | * StOPping
16.1 years, range 10.1 10 17.9 years | duralion was 2 1 Ireatment
in transmales) from a sampling years {range 16—
frame of 269 children and 2.8 years).
adclescants registered at the clinic Comparisen
between November 2010 and N t
January 2018 DICOmPENEoN;
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Study Population Intervention and Qutcomes
comparison reported
Participants were included in the
study ff they were diagnased with
gender dysphoria according to the
D8M-5 criteria, registared at the
clinic, were prepuberial and within
the appropriate age range, and had
started GnRH analogues. Ne
concomitant ireatments were
reported
Costaetal The study was conducted at the Intervention Critical
2015 Gender Idantity Development 101 ado! s 0
Service in London and involved assessed as being « No critical
Prospective adolescents with gender dysphoria | immediately eligible outeomes
longitudinal The sample size was 201 for GnRH analogues reported
observational adolescents (mean [+50] age (1o specific reatmert. | |yuartant
sngle centre 15.52£1.41 years, range 12 to dose or route of autcomes
cohort study 17 years) fram a sampling frame of | administralion i
436 conseculive adolescents reported) plus = Psychosocial
referred to the service hetween psychological support, Impact
United Kingdem | 2010 and 2014 The mean [1SD) The average duration
age at the start of GnRH analogues | of treatment was
was 16.48 [£1.26] yoars, range 13 approximataly 12
to 17 years months (no exact
Participants werae inviied to figure gven).
participate following a 6-month Comparison
diagnostic process using DSM-IV- | 400 adolescents
TR criteria No concomitant assessed as nol
treatments were reported. immedialely eligible
for GnNRH analogues
(more tme needad to
make the decision to
start GnRH
analogues) who had
psychological support
only. None received
GnRH analoguas
throughout the study
da Vi The study was conducted at the Intervention Critical
2015 Amsterdam gender idenlity clinic of | 70 indwiduals Outcomes
the VU University Medical Cantre: assessed at basaline | « Gender
. and involved adolescents who were | rT0) before the start of dysphona
;’:;?ﬂr:: defined as “franssexual” GoRH analogues (no | , Myenlal health
observational The sample size was 70 specific traatment, (depression
single centre adalescents receving GnRH dose or route of anger and ’
pefore and after | @nalogues {mean age [+8D] at administration anxiety)
study assessment 13.611.8 years) from a | reported) ! rtant
sampling frame of 196 consecutive | Gomparison mporan
adolescents referred to the service guicores
Netherlands between 2000 and 2008. o comparatar « Body image
Participanis ware invited to + Psychosocial
parlicipate if they subsequently Impacl

slarted gender-affirming hormanes
betwaen 2003 and 2009. No
thagnoshic critenia or concomitant
treatments were reported.
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Study Population Intervention and Outcomss
comparison reported
Joseon et al This study was conducted at the Intervention Crlitical
2019 Early intervention cnic at Universily | GnRH analogues No | Qutcomes
Collega Londan Hospral (al spacific traatment, o No critical
Retrospeclive panticipants had been seen al the duration, dose or outcomes
Jongitudinal Gender Idenlity Development route of administration reported
e ] Senvice in London) and nvalved reported. \mportant
adolescents with gender dysphoria . !
single centre The sample size was 70 Comparisen
sty adolescents with gender dysphonia | N© Comparator. + Safety. bone
(no diagnestic criteria described) all density
United Kingdom | gffered GnRH analogues The
mean age at the start of treatment
was 132 years (SD 21 4) for
transfemales and 12.6 years (SD
+1.0) for transmales, Detai's of Ihe
sampling frame were not reported.
Further details of how the sample
was drawn are nol reported. NG
cohcomitant reatments were
repored.
Khatchadourian | This study was conductsd at the Intervention Critical
etal 2014 quocnnology _ancl D_labelles Unitat | gg young people with Qutcomes
British Columbia Children's gender dysphora. For | «  No critical
Retrospective Hospntal, .Canada and mvolvad GnRH analogues no oulcOmes
observational youths with gender dysphoria. specific realmenl, reported
chart review The sample size was 27 young duration, dose or Important
single centra people wilh gendar dysphoria who route of administration outcomes
sludy starled GnRH analogues {at mean raported Stappi
age 147 (SD +1.9] years) out of B4 | comparison * Slopping
young people seen at the unit N - traatment
Canada between 1998 and 2011. Diagnosiic | M0 Semparator . Safety:
criteria and concomitant treatments adverse
ware nol reported. affects
Kink et al 2015 | This study was conducted in the Intervention Critical
Netheriands al a terliary referral The inlervention was | Qutcomes
Retrospeciive centre. It 1s unclear which centre GnRH analogue « No eritical
fongitudinal this was monotherapy outcomes
obsarvational The sample size was 34 (triptorelin 375 mg reported
singie centre adolescents (mean age 14.9 (SD subcutaneously SVErY | |mosrtant
study 11 9] years for transfemales and 4 weeks) followed bY | 5tcomas
15.0 [SD £2.0] years for transmales | gender-affirming )
at slart of GnRH analogues) Detarls | harmones with + Safety: bone
Netherlands of the sampling frame are not discontinuation of density

reported.

Participanls were included if they
met DSM-IV-TR <riter:a for gender
identily disorder of adolescence and
had bean Ireated with GnRH
analogues and gender-affirming
hormenes during their pubertal
years No concomitant reatments
were reported.

GnRH analogues after
gonadeclomy.
Duration of GnRH
analogues was 1.3
years (range 0.5 to
3Byears)in
wransfemales and 1 &
yaars (025t

52 years in
transmales
Comparisan

Mo comparator.
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Study Population Intervention and Qutcomes
comparison reported
Schagen el al Thus study was conducted at the Intervention Critical
2016 Cenire of Expertise on Gender The intervention was Qutcomes
Rioapaciive Netharlands) and involved ' Mgl outcames
lang tudinal . {triptorelin 3.75 mg at reported
adolescents with gender dysphona | 2 and 4 weeks
study . ! Important
The sample size was 116 followed by autcomas
adolescents (median age [range] Intramuscular
Nelherlands 136 years [11.6t017.9) n iniections every 4 * Safety. liver
transfemales and 14.2 years [11 1 weeks, for at leasl 3 and renal
1o 18 8] in transmales during first months). function.
year of GnRH analogues) out of 428 | comparison
adolescents who staned GnRH LA
analogues. G
Participanis were included d they
met DSM-IV-TR criteria for gender
dysphoria, had Ifelong sxtreme
gender dysphoria, were
psychologically stable and were
living in & supportive anvironmant,
No concomitant treatments were
raported.
Stapharsius et This study was conducied at the VU | Intervention Critical
al 2q15 University Medical Centre The Intervention was Outcomes
(Amsterdam, Netherlands) and a GnRH analogue « No ecritical
Cross-sectional :;wol:'ed adolescents with gander (triptorelin 3.75 mg oulCOMES
(single time vspnora. every 4 waeks raported
point) The sample sizé was 85, of whom subcutaneously or Important
assessment 40 were adolescents wilh gender intramuscularly). The | o icomes
single centre dysphaoria (20 of whom were being | mean duration of
study treated with GnRH anajogues) and | treatment was 1.6 + Psychosocial
45 were controls without gendar years (SD £1.0) impacl
dysphoria {not further reported » Safety:
Netheriands | here). Mean (25D) age 16.1 (2 4) i:"l'p"ﬂs:’" " cognilve
years in transfemales and 15 8 :;:ce" BRIy L funcliening
{+1.9) years in transmales. Detalls ?r: atec; %;pg:éaHno
of the sampling frame are not
reported. analogues.
Participants were included if they
were diagnosed with Gender
Identity Disorder according to the
DSM-IV-TR and at least 12 years
old and Tanner slage of at least B2
or G2 to G3 with measurable
oestradial and testasterone Javels in
girls and boys, respectively. No
concomitant treatments were
reportad.
Victelal 2017 | This study was conducted at the VU | Intarvention Critical
Unwersity Medical Centre The intervention was | Qutcomes
- {Amsterdam, Netherlands) and GnRH analogue o it
Relrospective ) aGn log No critical
nbservt:“ional nvolved adolescents with gender {iriptorelin 3 75 mg outcomes
data analysis dysphoria. every 4 weeks reportad
study The sample size was 70 subcutaneously}. Important
adolescents (median age [range] Comparison outcomes
15.1 years [11.7 to 18.6] for No comparatar.

76

18




Study

Population Inter and (v,
comparison reported

Netherlands

transmales and 13.5years (11 & to * Safety. bone
18.3] for transfemales at start of density
GnRH analogues) Details of lhe
sampling frame are not reporied.
Participants were included if they
had a diagnos:s of gander
dysphoria according to DSM-IV-TR
criteria who wera recaiving GnRH
analogues and then gender-
affirming hormones No concomitant
treatments were raported.

5 Results

Abbreviations: DSM-IV-TR, Diagnostic and Statistical Manual of Mental Disorders, fourth edition,
text ravision; GnRH, Gonadotrophin releasing hormone; SD, Standard deviation.

In children and adolescents with gender dysphoria. what is the clinical
effectiveness of treatment with GnRH analogues compared with one or a
cambimation of psychological support, social transitioning to the deswred
gender or no iItervention?

Outcome

Evidence statement

Clinical Effectiveness

Critical outcomes

evidence: very
low

Impact on This is a critical outcome because gender dysphoria in children and
gender adolescents is associaled with significant distress and problems with
dysphoria functioning.

Certainty of One uncontrolled, prospective observational longitudinal study (de

Vnes et al. 2011) provided evidence relating to the impact on gender
dyspheria in adolescents, measured using the Utrecht Gender
Dysphoria Scale (UGDS). The UGDS is a validated screening tool for
both adolescents and aduits to assess gender dysphoria. It consists of
12 tems, to be answered on a 1- o 5-point scale, resulting n a sum
score between 12 and 80 The higher the UGDS score the greater the
gender dyspharia.

The study measured the impact on gender dysphoria at 2 time points:
+ before starting a GnRH analogue (mean [+SD] age: 14.75
[+1.92] years), and
= shortly before starling gender-affirming hormones (mean [£5D)
age: 16.64 [+1 90] years).

The mean (+5D) UGDS score was not statistically significantly different
at baseline compared with follow-up (n=41, 53.20 [£7.91] versus 53.9
[£17.42), p=0.333) (VERY LOW)}.
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This study provides very low certalnty evidence that treatment
with GnRH analogues, before starting gender-affirming
hormones, does not affect gender dysphoria.

Impact on
mental health:
depression

Certainty of
evidence: very
low

This is a critical outcome because self-harm and thoughts of suicide
have the potential to result in significant physical harm and, for
completed suicides, the death of the young person

One uncontrolled, prospective observational longitudinal study {de
Vres el al 2011) provided evidence relating to the impact on
depression in children and adolescenis with gender dysphoria
Depression was measured using the Beck Depression Inventory-1
{BDI-I1). The BDI-Il is a valid, reliable, and widely used tool for
assessing depressive symptoms. There are no specific scores fo
categorise depression severily, but it is suggested that 0 to 13 is
minimal symptoms, 14 to 19 is mild depression, 20 to 28 is moderate
depression, and severe depression is 29 to 63.

The study provided evidence for depression measured at 2 time peints:
« before starting a GnRH analogue (mean [:SD] age 14.75
[£1.92] years}, and
« shortly befors starting gender-affirming hormones {mean [+SD)
age: 16.64 [+£1.90] years)

The mean {(+SD) depression (BDI) score was statistically significantly
lower (improved) from baseline compared with follow-up (n=41, 8.31
[£7 12] versus 4.95 [ £6.72), p=0.004) (VERY LOW)

This study provides very low certainty evidence that treatment
with GnRH logues, hefors g gander-affirming hormones,
may reduce depression.

Impact an
mental health:
anger

Certainty of
evidence: very
fow

This is a critical outcome because self-harm and theughts of suicide
have the potential to result in significant physical harm and, for
completed suicides, the death of the young person

One uncontrolled, prospective observational longitudinal study (de
Vries et al. 2011) provided evidence relating to the impact an anger in
children and adolescents with gender dysphona. Anger was measured
using the Trait Anger Scale of the State-Trait Personality Inventory
(TPl) This 18 a validated 20-item inventory tool which measures the
intensity of anger as the disposition to experience angry feelings as a
personality trait. Higher scores indicate greater anger

The study provided evidence for anger measured at 2 time points®
« before starting a GnRH analogue (mean [+SD] age: 1475
[+1.92] years), and
« shortly before starting gender-affirming hormones (mean [+$D]
age: 16.64 [£1.90] years).

The mean (+SD) anger (TPI) score was not statistically significantly
different at baseline compared with follow-up (n=41, 18.29 [£5.54]
versus 17.88 [+5.24], p=0.503} {(VERY LOW).

This study provides very low certainty evidence that treatment
with GnRH analogues, before starting gender-affirming hormones,

does not affect anger.
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Impact on
mental health:
anxiety

Certainty of
evidence: very
low
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This 18 a critical outcome because self-harm and thoughts of suicide
have the potential to result in significant physical harm and, for
completed suicides, the death of the young person.

One uncontrolled, prospective observational longitudinal study (de
Vries et ai 2011) provided evidence relating to the impact on anxiety in
children and adolescents with gender dysphoria. Anxiety was measured
using the Trait Anxiety Scale of the State-Trait Personality Inventory
(STAI). This is a validated and commonly used measure of trait and
state anxiety. It has 20 items and can be used in clinical settings to
diagnose anxiety and to distinguish it from depressive illness. Higher
scores indicate greater anxiety.

The study previded evidence for anxiety at 2 time points:
+ before starting a GnRH analegue (mean [+SD} age 1475
[£1.92) years). and
« shortly before starting gender-affirming hormones (mean [+$D]
age: 16.64 [£1.90] years).

The mean (+3D) anxiety {STAIl) scare was not statistically significantly
different at baseline compared with follow-up (n=41, 39.43 [£10.07]
versus 37.95 [£9.38). p=0.276) (VERY LOW]).

This study provides very low certainty evid that treat t
with GnRH analogues, before ing gender-affirming hor
does not affect levels of anxiety.

Quality of life This is a critical cutcome because gender dysphoria in children and
adolescents may be associated with a significant reduction in health-
related gquality of life,

No evidence was identified.

Important outcomes

Impact on body | This is an important outcome because some children and adolescents

image with gender dysphoria may want to take steps to suppress features of
their physical appearance associated with their sex assigned at birth or

Certainty of accentuate physical features of their desired gender.

evidence: very
low

One uncontrolled, prospective observational langitudinal study provided
evidence relating to the impact on body image (de Vries et al. 2011).
Body image was measured using the Body Image Scale (BIS) which is
a validated 30-item scale covering 3 aspects: primary, secondary and
neutral body characteristics. Higher scores represent a higher degree
of body dissatisfaction.

The study (de Vnes et al. 2011} provided evidence for body image
measured at 2 time points:
« before starting a GnRH analogue {mean (¢SDj age 1475
[+1.92] years), and
= shortly before starting gender-affirming hormones (mean [+50]
age; 16.64 [+1.90] years).

The mean {+SD) body image (BIS) scores for wera not Ity
significantly different from baseline compared with follow-u
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Psychosocial ]
impact: global
functioning

Certainty of
evidence: very
low

*  primary sexual charactenstics (n=57, 4 10 [+0 56] versus 3 98
[40.71], p=0.145)

s secondary sexual charactenstics (n=57, 2.74 [0 65] versus
2,82 [0.68], p=0.569)

+ neutral body characteristics (n=57, 2 41 [10 63) versus 2 47
[£0.56), p=0.620) {VERY LOW).

This study provides very low certainty evidence that treatment
with GnRH analogues, before starting gender affirming h

does not affect body image.
This is an important outcome because gender dysphona in children and
adolescents is associated with intermalising and externalising
behaviours, and emotional and behavioural problems which may impact
on social and occupational funetioning

One uncontrolled, observational, prospective cohort study {de Vnes et
al 2011} and ane prospective cross-sectional cohort study (Costa et al

2015) provided evidence relating to psychosocial impact in terms of
global functioning. Global functioning was measured using the
Children’s Global Assessment Scale (CGAS). The CGAS tool is a
validated measure of glabal functioning on a single rating scale from 1
to 100. Lower scores indicate poorsr functioning.

Qne study (de Vnes st al. 2011) prowded evidence for global
functioning (CGAS) at 2 time points:
« before starting a GnRH analogue (mean [+SD) age 1475
[£1.92] years), and
« shortly before starting gender-affirming hommones (mean [+SD]
age: 16.64 [£1.90] years).

The mean (+SD) CGAS score was stafistically significantly higher
(improved) from baseline compared with follow-up (n=41, 70.24
[£10.12] versus 73.90 [+9.63], p=0.005) (VERY LOW)}.

One study (Costa et al 2015) in adolescents with gender dysphoria who
had & months of psychological support followed by either GnRH
analogues and continued psychological support (the immediately
eligible group) or continued psychological suppart only (the delayed
eligible group who did not receive GnRH analogues) provided evidi

for global functioning (CGAS) measured at 4 time paints:

+ at baseline (T0) in both groups,

» after 6 months of psychological suppart in both groups (T1),

+ after 6 months of GnRH analogues and 12 months of
psychological support in the immediately eligible group and 12
months of psychological support enly in the delayed eligible
group (T2}, and

« after 18 months of psychological support and 12 months of
GnRH analogues in the immediately eligible group and after 18
months of psychological support only in the delayed eligible
group {T3).

The mean [z8D] CGAS score was statistically significantly higher
(improved) for all adolescents (including those not receiving GnRH
analogues) at T1, T2 or T3 compared with baseline (T0).
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For the immediately sligible group {who received GnRH analogues)
versus the delayed eligible group (who did not receive GnRH
analogues) there were no siatistically significant differences in CGAS
scores between the 2 groups at baseline TO (n=201, p=0.23), T1
(n=201, p=0 73), T2 (n=121, p=0.49) or T3 {n=71, p=0.14} time points.

For the immediately eligible group (who received GnRH analogues),
the mean {50} CGAS score was not statistically significantly different
at

e T1 compared with TO

+ T2 compared with T1

e T3 compared with T2.

The mean (+SD) CGAS score was statistically significantly higher
(improved) at:
s T2 compared with TO (n=60, 64 70 [£13 34] versus n=101, 58.72
[+11.38], p=0.003)
¢ T3 compared with TO (n=35, 67 40 [£13 39] versus n=101, 58 72
(£11.38], p<0.001)
» T3 compared with T1 (n=35, 67,40 [£13 93] versus n=101, 60 9
[#12.17], p<0.001) (VERY LOW),

These studies provide very low certainty evidence that during
treatment with GnRH analog global fi ioning may improve
over time. However, there was no statistically significant
difference in global functioning bets GnRH log plus
psychological support pared with psychological support only
at any time point.

Psychosogcial
impact:
psychosocial
functioning

Certainty of
evidence: very
fow

This is an important outcome because gender dysphoria in children and
adolescents is associated with intemaiising and externalising
behaviours, and emotional and behavioural problems which may impact
on social and eecupational functioning

Two studies provided evidence for this outcome. One uncontrolled,
observational, prospective cohort study (de Vries et al,_2011) and 1
cross-sectional observational study {Staphorsius et al_2015) assessed
psychosacial functicning using the Child Behaviour Checklist (CBCL)
and the self-administered Youth Self-Report (YSR). The CBCL is a
checklist parents complete to detect emotional and behavioural
problems in children and adolescents. YSR is similar but is self-
completed by the child ar adolescent. The scales consist of a Total
problems score, which is the sum of the scores of all the problem items.
An internalising problem scale sums the anxiousfdepressed,
withdrawn-depressed, and somatic complaints scores while the
extemnalising problem scale combines rule-breaking and aggressive
behaviour. The standard scores are scaled so that 50 is average for the
child er adolescent's age and gender, with a SD of 10 points. Higher
scores indicate greater problems, with a T-score above 63 considered
to be in the dlinical range.

One study (de Vres et al_2011) provided evidence for psychosocial
functioning (CBCL and YSR scores) at 2 time points:
+ Dbefore starting a GnRH analogue (mean [t5D] age 1475
[£1.92] years}, and
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+ shorlly before starting gender-affiming hormones (mean [+SD]
age: 16 64 [£1.90] years).

At follow up, the mean (+SD) CBCL scores were statistically
significantly lower (improved) compared with baseline for:
+ Total T score (n=54, 60,70 [£12.76] versus 54.46 [+11 23],
p<0.001
+ Internalising T score {(n=54, 61 00 [+12 21] versus 52 17 [+9 81),
p<0.001)
+ Externalising T score (n=54, 58.04 [£12.99] versus 53.81
[£11.88], p=0.001)

At follow up, the mean (+S0) YSR scores were statistically significantly
lower {improved) compared with baseline for,
« Total T score {n=54, 5546 [+11.56] versus 50.00 [+10.56],
p<0.001)
+ Internalising T score {n=54, 5604 [#1249] versus 4878
[#11.63]. p<0.001)
e Externalising T score (n=54, 53.30 [£1187] versus 49.98
[49.35), p=0.008),

The proportion of adolescents scoring in the clinical range decreased
from bhaseline to follow up on the CBCL total problem scale (44.4%
versus 22.2%, p=0.001) and the internalising scale of the YSR (29.6%
versus 11 1%, p=0.017) (VERY LOW).

One study (Slaphorsius el &t 2015) assessed CBCL in a cohort of
adolescents with gender dysphoria (transfemale: n=18, mean [£SD)]
agse 15.1 [+2 4] years and transmale: n=22, mean [+SD] age 15.8
[#1.8] years) either receiving GnRH analogues (iransfemale, n=8 and
transmale, n=12), or not receiving GnRH analegues (transfemale,
n=10 and transmale, n=10}.

The mean (£SD) CBCL scores for each group were {statistical
analysis unclear):

+ transfernales (total) 57.8 [+9.2]
transfernales receiving GnRH analogues 57.4 [£9.8]
transfernalas not receiving GnRH analogues 58.2 [+9 3]
transmales (total) 60.4 [£10.2]
transmales receiving GnRH analogues 57.5 (£9.4)
transmales not receiving GnRH analogues §3.9 [+10 5] (VERY
LOW).

These studies provide very low certainty evidence that during
treatment with GnRH analogues psychosocial functioning may
improve, with the proportion of adol ts in the clinical range
for some CBCL and YSR scores decreasing over tima.

» e s v 2

Engagement
with health cars
services

Certainty of
evidence: very
low

This is an important cutcome because patient engagement with health
care services will impact an their dlinical outcomes.

Two uncontrolled observational c¢ohort studies provided evidence
relating to loss to follow up, which could be a marker of engagement
with health cars services (8rik et al 2018 and Costa et al 2015).
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In one refrospective study (Brik et al 2018), 9 adolescents (91214,
4.2%) who had stopped attending appointments were excluded from
the study between November 2010 and July 2019 (VERY LOW).

One prospective study {Costa et al 2015) had evidence for a large loss
te follow-up over time. The sample size at baseline (T0) and 6 months
(T1)was 201, which dropped by 33.8% to 121 after 12 months (T2) and
by 64.7% to 71 at 18 months foliow-up (T3). No explanation of the
reasons for loss to follow-up are reported (VERY LOW)

Due to their design there was no reported loss to follow-up in the other
3 effectiveness studies (de \ries et al 201 1; Khatchadounan etal 2014;
Staphorsius et al. 2015).

These studies provide very low certainty evidence about loss to
follow up, which could be a marker of engagement with health care
services, during treatment with GnRH log Due to the large
variation in rates betwesn studies no I could be drawn.

evidence: very
low

Impact on extent | This is an important outcome because some children and adolescents
of and with gender dyspharia may proceed to transitioning surgery.
satisfaction with

| surgery No evidence was kentified.
Stopping This is an important cutcome because there is uncertainty about the
treatment short- and long-tenm safety and adverse effects of GnRH analogues in

children and adolescents with gender dyspharia.

Certainty of

Twe uncontrolled, retrospective, abservational cohort studies provided
evidence relating to stopping GnRH analogues. One study had
complete reporting of the cohort (Brk et al 2018}, the other
{Khatchadounan et al. 2014) had incomplete reporting of its cohonrt,
particulaly for transfemales where outcomes for only 4/11 were
reported.

Brk et al. 2018 narratively reported the reasons for stopping GnRH
analogues in a cohort of 143 adalescents (38 transfemales and 105
transmales). Median age at the start of GnRH analogues was 15.0
years (range, 11.1-18.6 years) in transfemales and 16.1 years {range,
10.1-17.9 years) in transmales. Of these adolescents, 125 (87%, 38
transfemales, 89 transmales) subsequently started gender-affirming
hormones after 1.0 (0.5-3.8) and 0.8 {0.3-3.7) years of GnRH
analogues. At the time of data collection, the median duratien of GnRH
analogue use was 2.1 years (1.6-2.8).

Ouring the follow-up pericd 8.3% (9/143) of adolescents had
discontinued GnRH analogues after a median duration of 0.8 years
(range 0.1 to 3.0). The percentages and reasons for stopping were:
s 2.8% (4/143) stopped GnRH analogues although they wanted
to continue endacrine treatmentis for gender dysphoria:

o 1 transmale stopped due to increase in mood problems,
suicidal thoughts and confusion attributed to GnRH
analogues

o 1 transmale had hot flushes, increased migraines, fear
of injections, stress at school and unrelated medical
issues, and temporarily stopped treatment (after 4

months) and restarted $ months later.
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o 1 transmale had mood swings 4 months after starting
GnRH analogues. After 2.2 years had unexplained
severe nausea and rapid weight loss and discontinued
GnRH analogues after 2.4 years
o 1 transmale stopped GnRH analogues because of
inability to regularly collect medication and attend
appointments for injections.
o 3.5% (5/143) stopped treatment because they no longer wished
to receive gender-affiming treatment for various reasons
(VERY LOW).

Khatchadourian etal 2014 narratively reported the reasons for stopping
GnRH analogues in a cohort of 26 adolescents (15 transmales and 11
transfemales), 42% (11/26) discontinued GnRH analogues during
foliow-up between 1998 and 2011.

Of 15 transmales receiving GnRH analogues, 14 received testosterone
during the observation period, of which:
e 7 continued GnRH analogues after starting testosterone
+ 7 stopped GnRH analogues after a median of 3.0 years {range
0.2 {0 9.2 years), of which:
o 6§ stopped after hysterectomy and salpingo-
vephorectomy
o 1 stopped after 2.2 years (transitioned to gender-
affinming hormones}
| < 1 stopped after <2 months due to mood and emotional
lability {VERY LOW).

Of 11 transfemales receiving GnRH analogues, § received oestregen
during the observation peried, of which:
¢ 4 continued GnRH analogues after starting cestrogen
+ 1 stepped GnRH analogues when taking oestrogen {no reason
reported) (VERY LOW).

QOf the remaining 6 transfernales taking GnRH analogues.
= 1 stopped GnRH analcgues after a few months due to emational
lability
+ 1 stopped GnRH analogues before taking ocestrogen (the
following year delayed due to heavy smoking)
* 1 stopped GnRH analogues after 13 months dug not to pursuing
transition (VERY LOW).

These studies provide very low certainty evidence far the number
1 of adolescents wha stop GnRH analogues and the reasons for this.
Abbreviations: GnRH, gonadotrophin releasing hormone; S0, standard deviation.

in childien and adolescents with gender dyspfiona, what 1s the short-term and
long-term safety of GnRH analogues compared with one or a combination of
psychological support, social transttioning to the desired gendet or no
Mervention?

[ Outcome | Evidence statement |
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Safety

Change in bone
density: lumbar

Certainty of
evidence: very
low

This is an important outcome because puberty is an important time for
bone development and puberly suppression may affect bone
development, as shown by changes in lumbar bone density.

Three uncontrolled, observational, retrospective studies provided
svidence relating to the effect of GnRH analogues on bone density
(based on lumbar BMAD} between starting with a GnRH analogue and
at 1 and 2 year infervals (Joseph et al. 201%), and between siarting
GnRH analogues and starting gender-affirning hormones (Klink et al
2015 and Vlot et al. 2017}. All outcomes were reported separately for
fransfemales and transmales; also see subgroups tahle below

BMAD is a size adjusted value of BMD incorporating body size
measurements using UK norms in growing adolescents It was reported
as glcm® and as 2-scores. Z-scores report how many standard
deviations from the mean a measurement sits. A z-score of 0 is equal
to the mean, a z-score of ~1 15 equal fo 1 standard deviation below the
mean, and a z-score of +1 i1s equal to 1 standard dewviation above the
mean

One retrospective observational study (Joseph et al 2019, n=70)
provided non-comparative evidence on change in lumbar BMAD
increase using z-scores.
* The z-score for lumbar BMAD was statistically significantly iower
at 2 ysars compared with baseline in transfemales (z-score
[£SD] baseline 0.486 [0.809], 2 years —0.27% [0 930), p=0.000)
and transmales (baseline -0.361 [1.439), 2 years -0.913
[1.318], p=0 0G1) (VERY LOW).
= The z-scorefor umbar BMAD was statistically significantly lower
at 1year compared with baseline in transfemales (baseline
0.859 [0.154], 1 year -0.228 {1 027), p=0.000) and transmales
{baseline —0 186 [1230), 1 year -0.541 [1,396], p=0 006)
{VERY LOW).
+ Actual lumbar BMAD values in gicm® were not statistically
significantiy different between baseline and 1 or 2 years in
transfemales or transmaies (VERY LOW).

Two retrospective observational studies (Klink et al. 2015 and Viot st al
2017, n=104 in total) provided non-comparative evidence on change in
lumbar BMAD between starting GnRH analogues and starting gender-
affiming hormones. All oulcomes were reported separately for
transfemales and fransmales. also see subgroups table below

In Klink et al. 2015 the z-score for lumbar BMAD was not statistically
significantly different between starting GnRH analogues and starting
gender-affirming hormones in fransfemales but was statistically
significantly lower when starting gender-affirming hormones in
transmales (z-score mean [xS0): GnRH analogue 0.28 [+0.50), gender-
affirming harmone -0,50 [+0.81), p=0.004). Actual lumbar BMAD values
In glem? were not statistically significantly different between starting
GnRH analogues and starting gender-affirming hosmones in
transfemales or transmales (VERY LOW).

27

81

Viot et al. 2017 reported change from starting GnRH analogues to
starting gender-affirming hormones in lumbar BMAD by bone age.

* The z-score for lumbar BMAD in transfemales with a bone age
of <15 years was statistically significantly lower at starting
gender-affirming hormone treatment than at starting GnRH
analogues (z-score median [range]: GnRH analogue -0.20
[-1.82 to 1.18), gender-affirming hormone -1.52 [-2.36 1o
0.42). p=0.001} but was not statistically significantly different in
transfemales with a bone age 215 years {VERY LOW)

» The z-score for lumbar BMAD in transmales with a bone age of
<14 years was statistically significantly lower at starting
gender-affirming hormone treatment than at starting GnRH
analogues (z-score median [range). GnRH analogue -0.05
[-0 78 to 2.94], gender-affiming hormone -0.84 [-2.20 to
0.87], p=0.003) and in transmales with a bone age 214 years
{GnRH analogue 0.27 [-1.50 to 1.80], gender-affirming
hormone ~0 29 [-2.28 to 0.80), p<0,0001) {(VERY LOW).

¢ Actual lumbar BMAD values in g/cm® were not statistically
significantly different between starting GnRH analogues and
starting gender-affirming hormones in transfemales or
transmales with young or old bone age (VERY LOW)

Two uncantrofled, ohservational, retrospective studies provided
evidence for the effect of GnRH analogues an bone density (based on
lumbar BMD) between starting GnRH analogues and either at 1 or 2
year intervals (Joseph et al. 2019), or starting gender-affirming
hormones (Klink &t al. 2015) All outcomes were reported separately for
transfemales and transmales, alsc see subgroups table below.

One retrospective observational study (Joseph et al 2019, n=70)
provided non-comparative evidence on change in lumbar BMD increase
using Z-sCores.

« The z-score for lumbar BMD was statistically significantly lower
at 2 years compared with baseline in transfemales (z-score
mean [+SD]: baseline 0.130 [0.972), 2 years -0.890 [+1.075],
p=0.000) and transmales (baseline -0 715 [+1.408], 2 years
—2.000 [1.384], p=0 00C) (VERY LOW).

+ The z-score for lumbar BMD was statistically significantly lower
at 1 year compared with baseline in transfemales (z-score mean
[+SD] baseline -0.016 [+1.106), 1 year -0461 [+1121],
p=0 003) and transmales (baseline —0 395 (+1.42B], 1 year
-1.276 [1.410], p=0.000) (VERY LOW)

+ With the exception ¢f transmales, where lumbar BMD in kg/m?
increased between baseline and 1 year (mean (¢SD] baselineg
0.694 [+0 149], 1 year 0 718 [+0 124], p=0.00€), actual lumbar
BMD values were not statistically significantly differant between
baseline and 1 or 2 years m transfemaleés or between 0 and 2
years in transmales (VERY LOW)

Cne retrospective observationat study {Klink et al. 2015, n=34) provided
non-comparative evidence on change in lumbar BMD between starting
GnRH analogues and starting gender-affirming hormones.
» The z-score for lumbar BMD was not statistically significanty
different between starting GnRH analogue and starting gender-

affirming hormone treatment in transfemales, but was
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statistically significantly lower when starting gender-affirming
hormeones in transmales (z-score mean [£SD]: GnRH analogue
0.17 [£1.18], gender-affirming hormone =0.72 (£0.89], p<0.001)
{VERY LOW).

» Actual lumbar BMD 1n g/cm? was not statistically significantly
different between starting GnRH analogues and starting gender-
affirming hormones in transfemales but was statistically
significantly lower when starting gender-affirming hormones in
transmales {mean [+SD) GnRH analogues 0.95 [$0.12],
gender-affirming hormones 0.91 [:0.10], p=0.008) (VERY
LOwW)

These studies provide very low certainty evidence that GnRH
analogues reduce the expected increase in lumbar bone density
{BMAD or BMD) compared with baseline (although some findings
ware not statistically significant). These studies also show that
GnRH analag do not lly significantly decrease actual
jumbar bone density (BMAD or BMD).

Change in bone
density: famoral

Certainty of
evidence: very
tow

This is an important outcome because puberty is an important tme for
bone development and puberty suppression may affet bone
development, as shown by changes in femoral bone density.

Two uncontrolled, observational, retrospective studies provided
evidence relating to the effect of GnRH analogues on bone density
{based on femoral BMAD) between starting treatment with a GnRH
analogue and starting gender-affimning hormones (Klink et 2i. 2015 and
viat et al. 2017). All ouicomes were reporied separately for
transfemales and transmales; also see subgroups table below.

One retrospective observational study (Khink et al. 2015, n=34) provided
non-comparative evidence on change in femoral area BMAD between
starting GnRH analogues and starting gender-affirming hormenes. All
outcomes were reported separately for transfemales and transmales.

+ The z-score for femoral area BMAD was not statistically
significantly different between starting GnRH analogues and
starting gender-affirming hormones in transfemales or
transmales (VERY LOW).

e Actual femoral area BMAD values were not statistically
significantly different between starting GnRH analogues and
staring gender-affrming hormenes in transmales or
transfemales (VERY LOW).

One retrospective observational study (Vict et at. 2017, n=70) provided

non-caomparative evidence on change in femoral neck (hip) BMAD

between starting GnRH analogues and starting gender-affirming

hormones. All outcomes were reported separately for transfemates and

transmales; alse see subgroups table below.

= The z-score for femoral neck BMAD in transfemales with a

bone age of €15 years was not statistically significantly lower
at starting gender-affirming hormones than at starting GrRH
analogues (z-score median [range): GnRH analogue -0.71
[~3.35 to 0.37], gender-affirming hormone —-1.32 {-3.39 to
0.21}, p=0.1) or in transfemales with a bone age 215 years
{GnRH analogue -0.44 [-1.37 to 0.93], gender-affirming
hermone -0.36 [-1.50 to 0.46]) (VERY LOW).
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*  The 2-score for femoral neck BMAD in iransmales with a bone
age of <14 years was not statistically significantly lower at
starting gender-affirming hormonas than at starting GnRH
analogues (2-score median [range]: GnRH analogue —0.01
[-1.30 to 0.91], gender-affirming hermone -0.37 [-2.28 to
0.47)) but was statistically significantly lower in transmales with
a bone age 214 years (GnRH analogue 0.27 [-1.39 10 1.32],
gender-affirming hormone -0.27 [-1.91 to 1.29), p=0.002)
{VERY LOW).

* Actual femoral neck BMAD values were not statistically
significantly different between starting GnRH analogues and
starting gender-affirming hormones in transfemales or in
transmales with a young bone age, but were statistically
significantly lower in transmales with a bone age 214 years
(GnRH analogue 0.33 [0.25 to 0.39), gender-affirming
hormone 0.30 [0.23 to 0.41], ps0.01) (VERY LOW)

Two uncontrolled, observational, retrospective studies provided
evidence for the effect of GnRH analogues on bons density (based on
temoral BMD) between starting GnRH analogues and either at 1 or 2
year intervals (Joseph et al. 201%), or starting gender-affirming
hormones (Klink et a. 2015). All cutcomes were reported separately for
transfemales and trar les; alsa see subg table below.

p

One retrospective observational study (Joseph et al. 2018, n=70)
provided non-comparative evidence on change in femoral neck BMD
increase using z-scores. All outcomes were reported separately for
transf les and trar

s The z-score for femoral neck BMD was statistically significantly
lower at 2 years compared with baseline in transfemales (z-
score mean [+SD]: baseline 0.0450 [:0.781], 2 years -0.600
[£1.059]. p=0.002) and transmales {baseline —1.075 (£1.145],
2 years —1.779 [+0.816], p=0.001) (VERY LOW).

» The z-score for femoral neck BMD was stalistically significantly
lower at 1 year compared with baseline in transfemates (z-score
mean [£SD]: baseline 0.157 [+0.905], 1 year —0.340 [+0.818],
p=0.002) and transmales (baseline -0.863 [+1.215), 1 year
—-1.440 [¢1.075}, p=0.000) {(VERY LOW).

e Actual femoral neck BMD values in kg/m? were not statistically
significantly different between baseline and 1 or 2 years in
transmales or fransfemales (VERY LOW).

One retrospective observational study (Klink et al 2015, n=34) provided
nan-comparative evidence on change in f | area BMD b
starting GnRH analogues and starting gender-affiring hormones. All
outcomes were reported separately for transfemales and transmales.

e The z-score for femoral area BMD was not statistically
significantly different between starting GnRH analogues and
starting gender-affirming hormones in transfemales, but was
statistically significantly lower in transmales {z-score mean
[+SDY: GnRH analogue 0.36 [+0.88], gender-affirming hormone
-0.35 [£0.79], p=0.001) (VERY LOW).

« Actual femoral area BMD values were not stalistically
significantly different between starting GnRH analogues and
starting gender-affirming hormonaes in transfemales, but were

30




Case 2:22-cv-00184-LCB-CWB Document 557-35 Filed 05/27/24 Page 84 of 196

statistically significantly lower in transmales (mean [+SD] GnRH
analogue 0.92 [20.10} gender-affirming hormone 0 88 (£0.09],
p=0.,005) (VERY LOW)

These studies provide very low cerumty evidence that GnRH

may red the exp in femoral bone
densnty ({femoral neck or area ' BMAD or BMD) compared with
baseline (although some findings were not statistically
significant). These studies also show that GnRH analogues do not
statistically significantly decrease actual femoral bone density
(femoral area BMAD or femoral neck BMD), apart from actual
femoral area BMD in tr

Cognitive This is an important outcome because puberly is an important time for
development or | cognitive development and puberty suppression may affect cognitive
functioning development or functioning.

Certainty of One cross-sectional observational study (Staphorsius et al 2015, n=70)

evidence: very
low

provided comparative evidence on cognitive development or
functioning in adolescents with gender dysphona on GnRH analogues
compared with adolescents with gender dysphona not on GnRH
analogues. Cognitive functioning was measured using an |Q test.
Reaction time (in seconds) and accuracy (percentage of carmrect trials}
were measured using the Tower of Londen (Tol} task. All outcomes
were reported separately for transfemales and transmales, also see
subgroups table below. No statistical analyses or interpreation of the
results In these groups were reported.

+ IQ in transfemales (mean [+SD] GnRH analogue 94.0 [+10.3],
control 109 4 [£21 2]} 1Q transmales (GnRH analogue 95.8
[+15.6). control 98.5 [+15.9]

¢ Reaction tme in transfemales (mean [+SD] GNRH analogue
10 9 [+4 1), control: 8.9 [23 1)). Reaction time transmales
(GnRH analogue 9.9 [+3.1]). contral 10.0 [+2.0]).

= Accuracy score in transfemales (GnRH analogue 73.9 [19.1].
control 83.4 [19.5). Accturacy score in transmales (GnRH
analogue 85.7 [210 5], control 88 8 [+8 7]

This study provides very low certainty svidence {with no statistical
analysis) on the effects of GnRH analogues aon cognitive
development or functioning. No conclugions could be drawn.

Other safety
outcomes:
kidney function

Certainty of
evidence: very
low

This is an important outcome because if renal damage (raised serum
creatining is 4 marker of this) is suspecied, GnRH analogues may need
ta be stopped

One prospective observational study (Schagen et al. 2016, n=116)
provided non-comparative evidence on change in serum creatinine
between starting GnRH analogues and at 1 year, All outcomes were
reported separately for transfemales and transmales; also see
subgroups table below

» There was no statistically significant difference between
baseline and 1 year for serum creatinine in transfemales (mean
[£SD) baseline 70 [£12], 1 year 66 [£13], p=0.20).

* There was a statistically significant decrease between baseline
and 1 year for serum creatinine in transmales (baseline 73 [+8],

1 year 68 [+13], p=0.01)

H
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This study provides very low certainty evidence that GnRH
logues do not affect renal fi i

evidence: very
low

Other safety This is an important outcome because if treatment-induced liver injury
outcomes: liver | (raised liver enzymes are a marker of this) is suspected, GnRH
function analogues may need to be stopped.

Certainty of One prospective observational study (Schagen et al 2015, n=116)

provided non-comparative evidence on elevated liver enzymes
between stariing GnRH analogues and dunng use. No comparative
values or statistical analyses were reported.

s Glutamyl tr was not elevated at baseline or durning
use in any person.

« Mild elevations of AST and ALT above the reference range
were present at baseline but were not mere prevalent during
use than at baseline

« Glutamyl transferase, AST, and ALT levels did not significantly
change from baseline to 12 months of use

This study provides very low certainty evidence (with no statistical
analysis) that GhRH analogues do not affect liver function.

evidence: very
low

Qther safety This is an important outcome because if there are adverse effects,
outcomes: GnRH analogues may need ta be stopped.
adverse effects

One uncontrolled, retrospective, observational cohort study
Certainty of (Khatch=doinian st =), 2014) provided evidence relating to adverse

effects from GnRH analogues. it had incomplete reporting of its cohert,
particularly for transfemales where outcomes for only 4/11 were
reported.

Khatchadourian et al 2014 reported adverse effects in a cohort of 26
adaolescents (15 transmales and 11 transfemales) receiving GnRH
analogues Of these
+» 1 transmale developed sterile abscesses; they were switched
from leuprolide acetate to triptorelin, and this was well tolerated.
« 1 transmale developed leg pains and headaches, which
eventualiy resclved
+ 1 participant gained 19 kg within 8 months of starting GnRH
analogues

This study provides very low certainty evidence about potential
adverse effects of GnRH analogues. No conclusions could be
drawn.

Abbreviations: ALT,

alanine aminotransferase. AST, aspartate ami fi BMAD,

bone mineral apparent density; BMD, bone mineral density; GnRH, genadotrophin releasing
hormone; 1Q, intelligence quotient. NS, not significant, SD, standard deviation.

In chuldven and adolescents wath genler dysphonia what is the cost-
elfectiveness of GnRH analogues compared to one or a combination of
psychological support. social transibiohing to the deswed gender o1 no

wmitervention?

Qutcome

| Evidence statement
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Cost-effectiveness

No studies were dentified to assess the cost-effectiveness of
GnRH analogues for children and adolescents with gender
dysphoria,

From the evidence selected, are there any subgroups of children and
adolescents with gender dysphona that may benefit from GnRH analogues moie
than the vader population of nterest?

evidence: Very
Tow

Subgroup Evidence statement

Sex assigned at | Some studies reported data separately for sex assigned at birth males
birth males (transfemales). This included some direct comparisons with sex
(transfemnales) assigned at birth females (transmales).

Certainty of Impact on gender dysphoria

One uncontrolled prospective observational longitudinal study (dz
Vries et al 2011) provided evidence for gender dysphoria in sex
assigned at birth males. See the clinical effectiveness resulis table
above for a full deseription of the study

The mean (#SD) UGDS score was stalistically significantly lower
(improved) in sex assigned at birth males compared with sex assigned
at birth females at both baseline (T0) (n=not reported, mean UGDS
score [+SD): 47 95 [+9.70] versus $6.57 [£3.89]) and T1 (n=not
reported, 49.67 [£9.47] versus 56.62 [+4.00]); between sex difference
p<0.001 (VERY LOW}.

One further prospective observational longitudinal study (Costa et al.
2075) provided evidence for the impact on gender dysphona in sex
assigned at birth males. See the clinical effectiveness results table
above for a full descnption of the study, Sex assigned at birth males
had a statistically significantly lower (improved) mean {(+50) UGDS
score of 51.6 [£9.7] comp with sex assigned at birth {56.1
[+4 3). p<0001). However, it was not reported if this was baseline or
follow-up {(VERY LOW).

These studies provide very low certainty evidence that in sex
assigned at birth males (transfemales), gender dysphoria is
lowsr than in sex assigned at birth females (transmales).

Impact on mental health
One uncontrolled prospective observational longitudinal study (de
Vries et al_2011) previded evidence for the impact on mental health
{depression, anger and anxiety) in sex assigned at birth males. See
the clinical effectiveness results table above for a full description of
the study
« The mean (xSD) depression (BDI-I() score was not statistically
significantly different in sex assigned at birth males compared
with sex assigned at birth females at both baseline (T0) {(n=not
reported, mean BDI score [£SD): 5§ 71 [+4.31] versus 10.34
{£8.24)) and T1 (n=not reported, 3 50 [14.58] versus 6.09
{£7.93)), between sex difference p=0.057
e The mean (xSD) anger (TPI} score was statistically
significantly lower (improved) in sex assigned at birth males
compared with sex assigned at birth females at both baseline
{T0) {n=not reported, mean TPl score [+SD]: 5.22 [+2.76]

kX
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versus 6,43 [£278]) and T1 (n=not repored, 5.00 [+3.07)
versus 8.39 (+2.59]), between sex difference p=0.022

» The mean (xSD) amxety (STAI) score was statistically
significantly lower {(improved) in sex assigned at birth males

pared with sex assigned at birth femalas at both basel

(T0) (n=not reported, mean STAl score [SD]: 4.33 [+2.68]
versus 7.00 [£2,36]) and T1 {n=not reporied, 4.39 [+2.64]
versus 6.17 [+2.69]), between sex difference p<0.001 (VERY
LOW).

| This study provides very low certainty evidence that the impact
on mental health (depression, anger and anxiety) may be
different in sex assigned at birth males (transfemales) compared
with sex igned at birth les (tr )- Over time there
was no statistically significant diff e bet sex assigned
at birth males and sex assigned at birth females for depression.
H ., 8ex igned at birth males had statistically
significantly lower levels of anger and anxiety than sex assigned
at birth females at both baseline and follow up.

Impact on body image

One uncontrolled prospective observational longitudinal study (de
Vries et al_2011) provided evidence relating to the impact an body
image in sex assigned at birth males.

« The mean (+SD) BIS score for primary sex characteristics was
statistically significantly lower (improved) in sex assigned at
birth males compared with sex assigned at birth females at
both baseline (T0) (n=not reported, mean BIS score [£SD]
4 02 [+0.61] versus 4.16 [+0.52]} and T1 {n=not reported, 3.74
[+0.78) versus 4.17 [£0.58]), between sex difference p=0.047

« The mean (£SD) BIS score for secondary sex was statistically
significantly lower {impraved) in sex assigned at birth males
compared with sex assigned at birth females at both baseline
(TO) {n=not reported, mean BIS score (+SD]: 2.66 [+0 50]
versus 2.81 [20.76]) and T1 (n=not reported, 2.39 [+0.69]
versus 3.18 [£0.42]), between sex difference p=0.001

¢ The mean (+SD) BIS score for neutral body characteristics
was not statistically significantly diferent in sex assigned at
birth males compared with sex assigned at birth females at
both baseline (T0) (n=not reported, mean BIS score [+SD].
2.60 [£0.58) versus 2.24 [+0.62]) and T1 (n=not reported, 2.32
[20.59] versus 2.61 [£0.50)), between sex difference p=0.777
{VERY LOW).

This study provides very low certainty evidence that the impact
on body image may be different in sex assigned at birth males
{tranafemalee) compared with sex assigned at birth females
{tr les). Sex igned at birth males are less dissatisfied
with their primary and secondary sex characteristics than sex
i d at birth fe les at hoth b and follow up, but the
satisfaction with neutral body characteristics is not different.

Psychosocial impact
One uncontrolled prospective observational longitudinal study (de
! Vries ef al. 201 1) srovided evidence for osychosocial imoact in terms
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of global functioning (CGAS) and psychasocial functioning (CBCL and
YSR) in sex assigned at birth males.

s Sex assigned at birth males had statistically higher mean
(+SD) CGAS scores compared with sex assigned at birth
females at both baseline (T0) {n=54, 73.10 [18.44] versus
67.25 (£11.06]) and T1 ({n=54, 77.33 [+8.69] versus 70 30
(49 44]), between sex difference p=0.021

* There was no statistically significant difference between sex
assigned at birth males and sex assigned at birth females for
the CBCL Total T score at T0 or T1 (n=54, p=0.110)

» There was no statistically significant difference between sex
assigned at birth males and sex assigned at birth females for
the CBCL internalising T score at TO or T1 (n=54, p=0.286)

o Sex assigned at birth males had statistically lower mean (xSD)
CBCL extemnalising T scores compared with sex assigned at
birth females at both TO {n=54, 54.71 [+12.91} versus 60.70
[£12.64)) and T1 (n=54, 48.75 [£10.22] versus 57.87 {+11.686]),
between sex difference p=0 015

+ There was no statistically significant difference between sex
assigned at birth males and sex agsigned at birth females for
the YSR Total T scere at TO or T1 (n=54, p=0.164)

« There was no statistically significant difference between sex
assigned at birth males and sex assigned at birth females for
the YSR internalising T score at TO or T1 {n=64, p=0 825)

+ Sexassigned at birth males had statistically lower mean (£5D)
YSR externalising T scores compared with sex gned at
birth females st both TO (n=54, 48.72 [£11.38] versus 57.24
[£10.59)} and T1 (n=54, 46.52 [+9.23] versus 52 97 [+8.51]),
between sex difference p=0.004 (VERY LOW).

One uncentrolled, observational, prospective cohort study (Costa et
al. 2015) provided evidence for psychosocial impact in terms of global
functioning (CGAS) in sex assigned at birth males.

« Sex assigned at birth males had statistically significant lower
mean {(xSD CGAS scorss at baseline) compared with sex
assigned at birth females (n=201, 55.4 [£12.7] versus 58.2
[+11 8], p=0.03) (VERY LOW)

These studies provide very low certainty evidence that
psychasocial impact may be different in sex assigned at birth
males (transfemales) compared with sex assigned at hirth
females (transmales). However, no conclusions could be drawn.

Change in bone density: lumbar

Three uncontralled, observational, retrospective studies provided
evidence relating to the effect of GnRH analogues on lumbar bone
density in sex assigned at birth males {Joseph et al. 2019, Klink et al.
2015 and Viot et al. 2017). See the safety results table above for a full
description of the results,

Thesa studies provide very low certainty evidence that GnRH

d the expected | in lumbar bone density
(BMAD or BMD) in sex assigned at birth males (transfamales,
although some findings were not statistically significant). These

studies also show that GnRH analogues ‘do not statistically
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significantly decrgase actual lumbar bone density (BMAD or
BMD) in sex assigned at birth males (transfemales).

Change in bone density: femoral

Three uncontrolled, cbservational, retrospective studies provided
evidence for the effect of GnRH analogues on femoral bone density in
sex assigned at birth males (loseph et al. 2019, Klink et al. 2015 and
Viot et al _2017). See the safety results table above for a full

description of the results

These studies provide very low certainty evidence that GnRH
analogues may reduce the expected increase in femoral bone
density (femoral neck or area BMAD or BMD) in sex assigned at
birth males (transfemales; although some findings were not
statistically significant). These studies also show that GnRH
analoguss do not statistically significantly decrease actual
femoral bone density (femoral area BMAD or femoral neck BMD}
in sex assigned at birth males {transfamales).

Cognitive development or functioning
One cross-sectional ebservational study {Staphorsws el al. 2015)
provided comparative evidence on cognitive development or
functioning in sex assigned at birth males. See the safety results table
above for a full description of the results.

This study provides very low cerainty evidence {with no
statistical analysis) on the effects of GnRH analogues on
cognitive development or functioning in sex assigned at birth
males {transfemales). No conclusions could be drawn.

Other safety outcomes: kidney function

One prospective obsenrallonal study (Schagen et al. 2016) provided
nan- parative evi hange in serum creatinine in sex
assigned at birth males. See the safety results table above for a full
description of the results,

This study provides very low certainty evidence that GnRH
analogues do not affect renal function in sex assigned at birth

males {tr alos),
Sex assugnad at Some s!udles reported data ly for sex i at birth
birth f les). This ir jed some direct comparisons with sex

{transmales)

Certainty of
evidence: Very
low

asmgned at birth males (transfemales).

ton der @ horia

One uncontrolled pmspeclwe observational longitudinal study (de
Vnas =t al. 2011) and one prospective observational longitudinal study
(Conin et @l 2015) provided evidence for gender dysphona in sex
assigned at birth females See the sex assigned at birth males
(transfemales) row above for a full description of the results

These studies provide very Iow cenalnly ovndonce thart |n sex

d at birth females (tr is
hlgher than in sex assigned at birth males (transfemales) at both
baseline and follow up.
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Impact on mental health

One uncontralled prospective observational longitudinal study (de
Vnes et al 2011} provided evidence relating to the impact on mental
health {depression, anger and anxiety} in sex assigned at birth
females See the sex assigned at birth males (transfemales) row
above for a full description of the resuits.

This study provides very low certainty evidence that the impact
on mental health (dapressuon. anger and anxlety) may be
different in sex d at birth fi les {trar ) ed
with sex assigned at birth males {transfemales). Over time ‘there
was no statistically significant difference between sex assigned
at birth females and sex assigned at birth males for depressmn
However, sex assigned at birth f I had statisti
significantly greater levels of anger and anxiety than sex
assigned at birth males at baseline and follow up.

Impact on body image

One uncontrolled prospective observational longitudinal study (de
Vnes et al 2011) provided evidence relating to the impact on body
image in sex assigned at birth females. See the sex assigned at birth
males (transfemales) row above for a full description of the results.

This study provides very low certainty evidence that the impact
on body image may be different in sex assigned at birth females
(transmales) compared with sex assigned at birth males
(trar ). Sex Igned at birth females are more
dissatisfied with their primary and secondary sex characteristics
than sex assigned at birth males at both baseline and follow up,
but the satisfaction with neutral body characteristics is not
different.

Psychosccial impact

One uncontralled prospective observational Iongltudmal study (de
Vries et al 2011} provided evid, for | impact in terms.
of global functianing (CGAS) and psychosocml functioning (CBCL and
YSR) in sex assigned at bith females. One uncentrolled,
observational, prospective cohort study {Costa et al _2015) provided
evidence for psychosocial impact in terms of global functioning
{CGAS)in sex assigned at birth females. See the sex assigned at birth
males (transfemales) row above for a full descnption of the results.

These studies provide wvery low certainty evidence that
psychosocnal |mpact may be different in sex asslgned at birth
females (tr: d with sex assigned at birth males
(transfemales). However no conclusions could be drawn.

Change in bone density: lumbar

Three uncentralled, observational, retrospective studies provided
evidence relating to the effect of GnRH analogues on lumbar bone
density in sex assigned at bith females (Joseph et al 2019, Klink et
al 2015 and Viot et al. 2017) See the safety results table above fora
full description of the results.
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These studies provide very Iow cerhmty evldem:e that GnRH
analogues reduce the exp in lumbar bone density
{BMAD or BMD} in sex igned at birth females (tr

although some findings were not statistically significant). These
studies also show that GnRH analogues do not statistically
significantly decrease actual lumbar bone density (BMAD or
BMD) in sex assigned at hirth females (transmales),

Change in bone density: femoral

Three uncontrolled, observational, retrospective studies provided
evidence relating to the effect of GnRH analogues on femoral bone
density in sex assigned at birth females (Joseph et al. 2019, Klink et
al. 2015 and Vlol et al. 2017), Sea the safety results table above for a
full description of the resuits.

Those studies provide very low certainty evidence that GnRH

may red the ted increase in femaoral bone
danslty (femoral neck or area BMAD or BMD) in sex assigned at
hirth females (transmales; aithough some findings were not
statlstlcally significant). These studies also show that GnRH

do not statistically significantly decrease actual
femoral bone density (femoral area BMAD or femoral neck BMD)
in sex assigned at birth females (transmales), apart from actual
femoral area.

Cognitive development or functioning

One cross-sectional observational study {Staphorsius et al _2015)
provided comparative evidence on cognitve development or
functioning in sex assigned at birth females. See the safety results
table above for a full description of the results.

This study provides very low certainty evidence {with no
statistical analysis) on the effects of GnRH analogues on
cognitive development ot functioning in sex assigned at birth
females (transmales). No conclusions could be drawn.

Other safety outcomes; kidney function

One prospective observational study (Schagen et al 2016) provided
non-comparative evidence cn change in serum creatinine in sex
assigned at birth females (transmales) See the safety results table
above for a full description of the results.

This study provides very low certainty evidence that GnRH
analogues do not affect renal function in sex assigned at bhirth

femaies {t les).

Duration of
gender dysphoria

No evidence was identified

Age at onset of
gender dysphoria

No evidence was dentified.

Age at which
GnRH analogue
started

No evidence was identified.

Age at onset of
puberty

No evidence was identified
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Tanner stage at No evidence was identified
which GnRH

analogue started

Diagnosis of No evidence was identified
autistic spactrum
disarder

Diagnosis of No evidence was entified
mental health

condition

Abbreviations: BDI-I, Beck Depression Inventory-li; BIS, Body Image Scale; CBCL, Child
Behaviour Checklist. CGAS, Children’s Global Assessment Scals; SD, standard deviation;
STAI, Trait Anxiety Scale of the State-Trart Personality inventory; TPI, Trait Anger Scale of
the State-Trait Personality Inventory, UGDS, Utrecht Gender Dysphona Scale, YSR, Youth
Self-Report

From the evidence selected.

(a} what are the criteria used by the research studies to define gender
dysphoria. gender identity disorder and gender incongruence of
childlhood?

(I what were the ages at which participants commenced treatment with
GnRH analogues?

{c}  wihalt was the duration of treatinent with GnRH anafogues?

Out Evid: statement
Diagnostic In § studies {Costa et al. 2015, Klink et al. 2015, Schagen et al 2016,
criteria Staphorsius et al. 2015 and Viot et al. 2017) the DSM-IV-TR criteria of

gender identity disorder was used.

The study by Brik et al. 2020 used DSM-V criteria. The DSM-V has
one averarching definition of gender dyspharia with separate specific
criteria for children and for adolescents and adults. The general
definition describes a conflict associated with significant distress
and/or problems functioning associated with this conflict between the
way they feel and the way they think of themselves which must have
lasted at least 6 months.

It was not reported how gender dysphona was defined i the
remaining 3 studies (VERY LOW).

From the evidence selected, all studies that reported diagnostic
criteria for gender dysphoria (6/9 studies) used the DSM critaria
in use at the time the study was conducted.

Age when GnRH | 8/9 studies reperted the age at which participants started GnRH
analogues started | analogues, either as the mean age (with SD) or median age (with the
range):

Study Mean age (xSD)

Costa et al. 2015 16.5 years (+1.3)

de Vries et al. 2011 13.6 years (+1.8)

Joseph et al 2019 13.2 years (x1.4) in transfemales
12.6 years (+1.0) in transmales
Khatchadounan et al | 14.7 years (+1.9)

2014
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Kiink et al. 2015 14.9 years (+1.9) in transfemales

15.0 years {2 0) in transmales

Study Median age (range

Brik et al. 2020 15.5 years (11.1-18.6} in transfemales
18.1 years (10.1-17.9) in transmales
13.8 years (11 6-17.9} in transfemales
14.2 years (11.1—18.6) in transmales
13.5 years {11 5-18.3) in transfemales

15.1 years (11.7-18.6) in transmales

Age at the start of GnRH analogues was not reported in Staphorsius
et al. 2015, but participants were reguired to be at least 12 years
(VERY LOW).

Schagen et al 2016

Viatetal 2017

The evidence included showed wide variation in the age (11to 18
years old) at which children and adolescents with gender
dysphorla started GnRH analogues.

Duration of The duration of treatment with GnRH analogues was reported in 3/9

treatment studies. The median duration was:

« 2.1 years (range 1.6-2.8) in Brik et al. 2020,

+ 1.3 years (range 0.5-3.8) in transfemales and 1 § years (range
0.25-5.2) in transmales in Klink et al. 2015,

In Staphorsius et ai 2015, the mean duration was 1.6 years (SD +1 0)

In de Vries et al. 2011, the mean duration of time between starting
GnRH analogues and gender-affiming harmones was 1.88 years (SD
+1.08).

The evidence included showed wide variation in the duration of
treatment with GnRH analogues, but most studies did not report
this inf fon. Treatment duration d from a few months

up to about § years.

Abbreviations: DSM, Diagnostic and Statistical Manual of Mental Disorders cntena, SD,
standard deviation

6. Discussion

A key limitation ta identifying the effectiveness and safety of GnRH analogues for children
and adolescents with gender dysphoria is the lack of reliable comparative studies. The lack
of clear, expected outcomes from treatment with & GnRH analogue (the purpose of which is
to suppress secondary sexual characteristics which may cause distress from unwanted
pubertal changes) aiso makes interpreting the evidence difficult. The size of the population
with gender dysphoria means conducting a prospective trial may be unrealistic, at least on a
single centre basis. There may also be ethical issues with a 'no treatment arm’ in
comparative trials of GnRH analogues, where there may be peor mental health outcomes if
treatment is withheld. However, the use of an active comparator such as close psychelogical
support may reduce ethical concems in future trials

The studies inctuded in this evidence review are all small, uncontrolled cbservational
studies, which are subject to bias and confounding, and are of very low certainty as
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assessed using modified GRADE. All the included studies reported physical and mental
health comaorbidities and concomitant treatments very poorly. For example, very litile data
are reported on how many chiidren and adolescents needed additional mental health
support, and for what reasons, or whether additional interventions, and what form and
duration (for example drug treatment or counselling) that took. This is a possible confounder
for the treatment autcomes in the studies because changes in critical and important

[ may be attributable to external care rather than the psychelogical support or
GnRH analogues used in the studies.

The studies that reported diagnostic criteria for gender dysphona (6/9 studies) used the
Diagnostic and Statistical Manual of Mental Disorders (DSM) critena in use at the time the
study was conducted (either BSM-IV-TR ar DSM-V). The definition was unclear in the
remaning studies. There was wide variation in the ages at which participants started a
GnRH analogue, typically ranging from about 11 to 18 years. Similarly, there was a wide
variation in the duration of use, but few studies reported this.

Changes in cutcome scores for climcal effectiveness were assessed for statistical
significance in the 3 studies reporting these outcomes (Costa et al. 2015; de Vries et al
2011; Staphorsius et al_2015). However, there is relatively littie interpretation of whether the
changes in outcome scores seen In these studies are clinically meaningful.

For some outcomes there was no statistically significant difference from before starting
GnRH analogues until just before starting gender-affirming hormanes. These were the
Utrecht Gender Dysphoria Scale (UGDS) (which was assessed in 1 study de Vries el al.
2011), the Trat Anger (TPI) and Trait Anxiety {STAI) Scales (which were assessed in 1
study de Vres et al 2011), and Body Image Scale (BIS) which was assessed in 1 study (de
Voes et al 2011}

The Beck Depression Inventory (BDI-lI) was used in 1 study {de Vries et al 2011) to assess
change in depressian from before starting GnRH analogues te just before starling gender-
affimming hormones. The result is statistically sigrificant, with the mean (2SD) BOI-) score
decreasing from 8.31 {£7.12) at baseline to 4.95 (16.27) at follow up {(p=0,004). However,
both scores fall into the minimal range using the general guidelires for interpretation of BDI-
11 {0 to 13 minimal, 14 to 19 mild dep on, 20 to 28 moderate depression and 29 to 63
severe depression), suggesting that while statistically significant, it 1s unclear if this is a
clinically meaningful change.

Psychosocial outcomes were d in 3 studies {Costa et al 2015 de Vries etal 2011;
Staphorsius et al. 2015) using the Children’s Global Assessment Scale (CGGAS) and Child
Behavior Checklist/Youth Self-Report (GBCL/YSR) The CGAS score was assessed in 2
studies (Costa et al._2015; de Vries st al 2011). In de Vnes et ai. 2011 the mean (+SD)
CGAS score statistically significantly increased over time from 70.24 [£10.12] at bassline to
73.90 [£9.63] at follow up. CGAS scores are clinically categerised into 10 categories (10 to
1, 20 to 11 and so on until 100 to 91) and both scores reported were in a single category (71
to 80, no more than slight impairment) suggesting that while statistically significant, it is
unclear if this is a clinically meaningful change. The Costa et al. 2015 study does highiight a
larger change in CGAS scores from baseline to follow-up (mean [+SD] 58.72 [£11 38]
compared with 67 40 [£13.39]), but whether this is elinically meaningful is unclear. The
average score moved from the clinical category of 60 to 51 (vanable functioning with
sporadic difficulties) at baseline to 70 to 61 (some difficulty in a single area. but generally
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functioning pretty well) at follow up, but the large standard deviations suggest clinically
ignifi the scores from baseline to follow-up

9 1t overlaps b

Psychosecial funchioning using the CBCL/YSR was assessed in 2 studies {de Vres et al
2011; Siaphorsws et al 2015). In de Vries et al. 2011 there was a statistically significant
reduction in both CBCL and YSR scores from before starting GnRH analogues to just before
starting gender-affirming hormones. The study interpreted the CBCL/YSR with a proportion
of adolescents who scored In the clinical range (a T-score above 63), which allows changes
in clinically meaningful scores to be assessed, and proportions of adalescents in the clinical
range for some CBCL and YSR scores decreased over time. Qne cross-sectional study
(Staphorsius et al. 2015) assessed CBCL s¢ores only, but it was unclear if this was the Total
T score, or whether subscales of internalising or extemalising scores were also assessed,
and whether the results were statistically significant.

The 2 prospective obsarvational studies (Costa et al 2015; de Vries et al_2011) are
confounded by a number of common factors Firstly, the single assessment of scores at
baseline means it is unclear if scores were stable, already improving or declining before
starting freatment. Secondly, in an uncontrotled study any changes in scores from baseline
to follow-up could be attributed to a regression-to-mean, for example getting older has been
positively associated with maturity and welibeing. The studies use mean and standard
deviations in the descriptive statistics and analyses; however, they do nat report testing the
normality of data which would support the use of parametric measures. The study by de
Vres et al 2011 used general linear models (regression) to examine between and within
group variances (changes in cutcomes). In using such models, the data is assumed to be
balanced (measured at regular intervals and without missing data), but the large ranges n
ages at which participants were assessed and started on various nterventions suggests that
ascertainment of cutcome was unlikely to be regular and missing data was likely. Missing
data was handled through listwise deletion {omits those cases with the missing data and
analyses the remaining data) which is acceptable if data loss 1s completely random but for
some outcomes where there was incomplete data for individual items this was not random
{items were introduced by the authors after the first eligible adolescenis had started GnRH
analogues). The study provided no detail on whether these assumptions for the madeling
were met, they also provided no adequate assessment of whether any regression
diagnostics (analysis that seek to assess the validity of a model) or model fit (hew much of
the variance in outcome is explained by the between and within group variance) were
undertaken.

The 2 retrospective observational studies (Bak stal 2020, Khaichadourian et al_2014) both
only report absolute numbers for each trajectory along with reasons for stopping GnRH
analogues. it is difficult to assess outcomes from such single centre studies because there is
little comparative data for outcomes from other such services. A tack of any critical or other
important outcomes also means the success of the treatment across all the participants is
difficult to judge.

Three uncontrolled, observational, retrospective studies provided evidence refating to the
effect of GnRH analogues on bone density (Joseph et al. 2019; Kiink et al_2015; Viot et al
2017). In all 3 studies, the participants acted as their own controls and change in bone
density was determined between starting GnRH analogues and either after 1 and 2 year
follow-up timepoints (Joseph et al. 2016) or when gender-affirming hormones were started
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(Klink et al. 2015 and Viot et al. 2017). Observational studies such as these can only show
an association with GnRH analogues and bone density; they cannot show that GnRH
analogues caused any differences in bone density seen Because there was no comparator
group and participants acied as their own contrals, it is unclear whether the findings are
associated with GnRH analogues or due to changes over time The authors reported z-
scores which allows for comparison with the expecied increase in bone density in the
general population. However, because no concomitant treatments or comorbidities were
reported it is passible that the findings may not be because of GnRH analogues and there is
another way in which the study population differs from the general population

All the studies are from a limited number of, mainly European, care facilities, They are
described as either tertiary referral or expert services but the low number of services
providing such care and publishing evidence may bias the results fowards the outcomes in
these services cnly and limit extrapolation

The first study (Brik et al. 2020} was an uncontrolled, retrospective, observational study that
assessed the outcoms trajectories of adolescents receiving GnRH analogues for gender
dysphoria. This study followed-up 143 individuals who had received GnRH anatogues (38
transfemales and 105 transmales) using clinical records ta show outcomes for up to 9 years
(cantinuing use of GnRH analogues, reasons for stopping GnRH analogues and onward
tare such as gender-affirming hormone use). The methods and results are well reported, but
no analysis of data was undertaken. The views of adolescents and their parents are
particularly difficult to interpret because no data on how many responded to each question
and in what ways are reported.

The second study (Costa et al. 2015} was an uncontrolled, prospective observational study
which assessed glabal functioning in adolescents with gender dysphoria using CGAS every
& months, including during the first 6 months where statistically significant improvements
were seen without GnRH analogues. The study is confounded by significant unexplained
loss 1o follow-up (64.7%: from n=201 adolescents 1o n=71 after 18 months). Missing data for
those lost to follow-up maybe more than sufficient to change the direction of effects seen in
the study if the reasons for loss to follow-up are systematic (such as deriving littie or no
benefit from treatment). The study uses clustered data in its analysis, a single outcorne
(CGAS) measured in clusters (at different visits), and the analysis does not take account of
the correlation of scores (data at different time points are not independent} as a significant
change in scores early in the study means the successive changes measured against
baseline were also significant. The study relies on multiple (>20} pairwise independent
ttests to examine change in CGAS between the 4 time points, increasing the possibility of
type-l error (a false positive which accurs when a researcher incorrectly rejects a true null
hypothesis) because the more tests performed the more likely a statistically significant result
will be cbserved by chance alone

however, it is highly likely that they are non-comparable groups because the immediately
eligible group were thase able to start GnRH analogues straight away whilst those in the
delayed eligible group were either not ready to make a decision about starting treaiment (no
age comparison was made between the 2 groups so itis unclear if they wére a younger
cohort than the immediately eligible group} or had comorbid mental health or psychological
difficulties The authors report that thase with concomitant problems (such as mental health
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preblems, substantial problems with peers, or confiicts with parents or siblings} were referred
to local mental health services but no details are pravided

The third study (de Vries et al. 2011) was an uncontrolled, prospective abservational study
which assessed gender dysphoria and psycholegical functioning before and after puberty
suppression in adatescents with gender dysphoria. Although the study mentions the DSM-
{V-TR there is no explicit discussion of this. or any other criteria, being used as the
diagnostic criteria for study entry. There are no details reported for how the outcomes in the
study were assessed, and by whom. The length of fallow-up for the cutcomes in the model
are questionable in relation to whether there was sufficient time for GnRH analogues to have
a measurable effect. The time points used are start of GnRH analogues and start of gender-
affiring hormones, Overall, the mean time between starting GnRH analogues and gender-
affirming hormones was 1.B8 {+1.05) years, but the range is as low as just 5 months
between the 2 time points, which may be insufficient for any difference in outcome to have
occurred in some individuals

The fourth study (Joseph et al. 2019} was a retrospective, longitudinal observational single
centre study which assessed bone mineral density in adolescents with gender dysphoria in
the UK. For inclusion in the study, participants had o have been assessed by the Gender
Identity Development Service multi-disciplinary psychosocial health team for at least 4
assessments over a minimum of 6 manths. No other diagnostic criteria, such as the DSM-IV-
TR. are discussed. Bone density was assessed using dual energy X-ray absorptiometry
{DAXA) scan of the lumbar spine (L1-L4) and the femoral neck at baseline {(n=70}, 1 year
{n=70) and 2 years after starting GnRH analogues (n=39). The results suggest a possible
association between GnRH analogues and bone mineral apparent density. However, the
evidence is of poor quality, and the results could be due to bias or chance. No concomitant
treatments or comaorbidities were reported.

The fifth study {Khatchadourian et al. 2014) was an uncentrolled retrospective observational
study which describes patient characteristics at presentation, treatment, and response to
treatment in 84 adolescents with gender dysphoria, of whom 27 received GnRH analogues.
The study used clinical records to show outcomes for up to 13 years {(continuing use of
GnRH analogues, reasons far stopping GnRH analogues and onward care such as gender-
affirming hormone use). The methads are well reported but the results for those taking
GnRH analogues are peorly and incompletely reported, particularly for transfemaies, and no
analysis of data was undertaken. It is difficult to assess the results for stopping GnRH
analogues due to incomplete reporting of this autcome

The sixth study (Klink ei al. 2015} was a retrospective longitudinal observaticnal single
centre study which assessed bone mineral density in adolescents with gender dyspharia,
diagnosed with the DSM-IV-TR criteria. Bone density was assessed when starting GnRH
analogues and then when starting gender-affirming hormones. Results are reported for
transmales and transfemales separately and no resulis for the whole cohort are given
Statistical analyses were reported for all cutcomes of interest but, because there was no
comparator group and participants acted as their own ¢ontrols, it is not known whether the
findings are associated with GnRH analogues or due to changes ovar time. The authors
reported z-scores which allows for comparison with the expected increase in bone density in
the general population However, because no concomitant treatments or comorbidrhies were
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reported it is possible that the findings may not be because of GnRH analogues and there (s
another way in which the study population differs froam the general population.

The seventh study {Schagen et al. 2016} was a prospective observational study of 116
adolescents which provided very low certainty non-comparative evidence on change in
serum creatinine between starting GnRH analogues and 1 year, and liver function during
treatment. Statistical analyses were reported for changes in serum greatinine but not for liver
function. Because there was no comparator group and participants acted as their own
controls, it is not known whether the findings are associated with GnRH analogues or due to
changes over time, or concomitant treatments.

The eighth study (Staphorsius et at. 2015) was a cross-sectional study of 85 adolescents, 40
with gender dysphoria (of whom 20 were receiving GnRH analogues) and 45 matched
controls (not further reponted in this evidence review). The study includes 1 outcome of
interest for clinical effectiveness (CBCL) and 1 outcome of interest for safety (cognitive
development or functioning). The mean (+5D) CBCL, 1Q test, reaction time and accuracy
scores were given far each group, but the statistical analysis 1s unclear 1t s not reported
what analysis was used or which of the groups were compared, therefore it is difficult to
interpret the results.

The ninth study (Vict et al 2017) was a retrospective observational study which assessed
bone mineral apparent density in adolescents with DSM-IV-TR gender dysphoria
Measurements were taken at the start of GnRH analogues and at the start of gender-affirming
hormenes, Results are reparted for young hone age and old bone age in transmales and
transfemales separately, and no results for the whole cohort are given. Stabstical analyses
were reported for all outcomes of interest but, because there was no comparator group and
participants acted as their own controls, it is not known whether the findings are associated
with GnRH analogues ar due to changes over time. The authors reported z-scores which
allows for comparison with the expected increase in bone density in the general population.
However, because no concomitant treatments or comorbidities were reporied it is possible
that the findings may not be because of GnRH analogues and there is another way in which
the study population differs from the general population.

7 Conclusion

The results of the studies that reported impact on the critical outcomes of gender dysphora
and mental health {depression, anger and anxiety), and the important outcomes of body image
and psychosocial impact (global and psychosocial funchoning) in children and adolescents
with gender dysphoria are of very low certainty using medified GRADE. They suggest litte
change with GnRH analogues from baseline to follow-up.

Studies that found differences in outcomes could represent changes that are erther of
questionable clinical value, or the studies themselves are not reliable and changes could be
due to confounding, bias or chance. It is plausible, however, that a lack of difference in scores
from baseline to follow-up is the effect of GnRH analogues in children and adelescents with
gender dysphana, in whom the development of secondary sexual characteristics might be
expected to be associated with an increased impact on gender dysphana, depression, anxiety,
anger and distress over time without it. One study rep ' i ly significant
reductions in the Child Behaviour Checklist/Youth Seif-Report (CBCL/YSR) scores from
45
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baseline to follow up, and given that the purpose of GnRH analogues 1s 10 reduce distress
caused by the development of secandary sexual characteristics and the CBCL/YSR in part
measures distress, this could be an imponant finding. However, as the studies all lack
reasonable controls not receiving GnRH analogues, the natural history of the outcomes
measured in the studies 15 not known and any positive changes could be a regression to mean.

The results of the studies that reported bone density outcomes suggest that GnRH analogues
may reduce the increase in bane density which is expected during puberty. However, as the

tudies th | are not . the results could be due to confounding, bias or chance.
While contralled trials may not be possible, comparative studies are needed to understand
this association and whether the effects of GnRH analogues on kone density are seen after

treatment is stopped. All the studies that reparted safety outcomes provided very low certainty
evidence.

Faht

No cost-effectiveness evidence was found to determine whether or not GnRH analogues are
cost-effective for children and adolescents with gender dysphoria

The results of the studies that reported outcomes for subgroups of children and adolescents

with gender dyspheria, suggest there may be differences between sex assigned at birth
males (ransfemales) and sex assigned at birth females (transmales}
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Appendix A PICO document

The review questions for this evidence review are.

1 For children and adolescents with gender dysphoria, what is the clinical effectiveness
of treatment with GnRH analogues compared with one or a combination of
psychological support, social transitioning to the desired gender or no intervention?

2 For children and adolescents with gender dysphoria, what is the short-term and leng-
term safety of 3nRH analogues compared with one or a combination of
psychological support, social transitioning to the desired gender or na intervention?

3. For children and adolescents with gender dysphoria, what i1s the cost-effectiveness of
GnRH analogues compared to one or a combination of psychological support, social
transitioning to the desired gender or no Intervention?

4 From the evidence selected, are there any subgroups of children and adclescents
with gender dysphaoria that may derive more (or less) advantage from treatment with
GnRH analogues than the wider population of children and adolescents with gender
dysphoria?

5. From the evidence selected,

a) what are the criteria used by the research studies to define gender dysphorna,
gender identity disorder and gender incongruence of childhood?

b) what were the ages at which participants commenced treatment with GnRH
analogues?
c) what was the duration of treatment with GnRH analogues?
PICO table

Children and adolescents aged 18 ysars or less who have gender
dysphoria, gender wentity disorder or gender incongruence of ¢hildhood
as defined by study-

The foliowing subgroups of children and adolescents with gender
dysphoria, gender identity disorder or gender incongruence of childhood
need lo be considered:

« Sex assigned al birth males

« Sex assigned at birth females.

s The duralion of gender dyspheria: (8ss than 6 monihs 6-24 months,

and more than 24 months.

The age of onset of gender dysphoria.

The age at which treatment was initiated

The age of onset of puberty.

Tanner stage at which treatment was initiated.

Children and adolescents wilh gender dysphoria who have a pre-

existing diagnesis of autislic spectrum disorder.

+ Children and adolescents with gendar dysphoria who had a
significant menta! health symptom load at diagnesis including
anxety, depression {with or without a history of self-ham and
sucidality), suicide psychuosis, personality disorder,

Attention Deficit Hypeiactivity Disorder and ealing disorders.
Any GnRH analogue including triptorelin®; buserelin, histralin; gosersiin
(Zoladex), leuprarelinfleuprolide (Prostap); nafarelin

P — Population and
Indication

I-Intarvantion
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* Triptorelin {brand names Gonapeptyl and Decapeplyl) are used in
Leeds Hospilal, England. The search should inchuda brand names as well
as genenc names.

C - Comparator{s}

One or a combination of:

s Psychological support

» Social transitioning to the gander with which the individual identifies
e _ Nointervention.

O - Qutcomes

There ara no known minimal clinically important differences and there are |
no preferred timepaints for the outcome measures selected.

All outcomes should be stratified by:

e The age at which treatment with GnRH analogues was nitiated
e The length of freatment wilh GnRH analogues where possible

A: Clinical Effectiveness
Cntical to decision making

» Impact on Gender Dysphoria
This outcome 15 cntical because gender dysphoria in adolescents
and chiidren 15 associated with significant distress and problems
funcliening. Impact on gender dysphoria may be measured by
the Utracht Gender Dysphona Scale Qlher measures as
reporled in studies may be used as an alternative to the stated
measure

¢ Impact on mental health
Examples of mental health problems include seli-harm. thoughts
of suicide. suicide attempts, eating disorders. depressionfiow
meod and anxiety. These oulcomes are critical because self-
harm and thoughts of suicide have the potential {o result In
significant physicai harm and for completed suicides the death of
the young person. Disordered eating habits may cause
significant morbidily i young people Depression and anxiaty are
also critical outcomes becauss they may impact on social,
occupational, or other areas of functiening of children and
adolescents The Child and Adoiescent Psychiatric Assessment
(CAPA) may be used to measure depression and anxiety. The
impact on self-harm and suicidality {ideation and behaviour) may
be measured using the Suicide Ideation Questionnaire Junior
Other measures may be used as an alternative (o the stated
measures

« Impact on Quality of Life
This autcame is eritical because gender dysphoria in children
and adolescents may be associated with a significant reduction
in health-related quality of life, Quality of Liie may be measured
by the KINDL questionnarre, Kidscreen 52. QOther measures as
reported in studies may be used as an alternative to the stated
measure

importent to decision making

+ Impact on body Image
This cutcome is important because some transgender young
people may desire to take sleps to suppress featuras of thair
physical appearance asscciated with their sex assigned at birth
or accentuate physical features of their desired gender The
Body Image Scale could be used as a measuse Qther measures

43



Case 2:22-cv-00184-LCB-CWB Document 557-35 Filed 05/27/24 Page 93 of 196

as repoaried in studies may also ba used as an alternative to the
slated measure.

* Psychosocial Impact
Examples of psychosocial impact are: coping mechanisms which
may impact on substance misuse; family relationships, peer
ralationships. This cutcome is important because gendsr
dysphona in adolescents and children 15 associated wilh
internalising and externalising behaviours and emotional and
behavioural problems which may mpact on social and
occupational functioning. The child behavioural check list
(CBCL) may be used to measure the impact on psychosocial
functioning. Other measures as reported in studies may be used
as an allernative lo the stated measure.

+ Engagement with health care services
This cutcome s Important because patient engagement with
healthcare services will impact on their clinical outcomes.
Engagemenl with health care seérvices may be measured using
ihe Youth Health Care measure-satisfaction, utilization, and
needs [ YHC-SUN) questionnaire. Loss to follow up should also
be ascertained as part of this auleome. Allernative measures to
the YHC-SUN questionnarre may be used as reported in studies.

+ Transitioning surgery — Impact on extent of and satisfaction
with surgery
This outcome is important because some children and
adolescents with gender dysphoria may proceed to transitioning
surgary, Staled measures of the extent of transitioning surgery
and satisfaction with surgery in studies rmay be reported,

* Stopping treatment
The proportion of patients who stop reatmenl with GnRH
analogues and the reasons why. This cutcome is important to
patiants bacausa there Is uncertainty about the short- and long-
lerm safety and adverse effects of GnRH analogues in children
and adolescents being lreated for gender dysphoria.

B Safety
» Short and long-term safety and adverse effects of taking GnRH
analogues are imporiant because GnRH analogues are not
licensed for the treatment of adolescents and children with
gender dysphoria. Aspects ta be reporied on should include”
5 Impact of the drug use such as its impacl on bone
density, arterial hypertension, cognitive
developmentffunctioning
o Impact of withdrawing the drug such as, shpped upper
femoral epiphysis, reversibility on the reproductive
system, and any others as reported,

C: Cost effectiveness

Gost effectivaness studes shauld be reported

Inclusion criteria

Study design

y (G ravIews, o
cohorl studies
If ne higher 'svel quality evidence 15 found. case senes can be
considered.

tnals, conwrolled clinical trials,
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Language Enghsh only
Patients Human studies only
Age 18 years or less
Date limits 2000-2020

Excluslon criteria

Conference absiracts, non-systemalic reviews, namative reviews,

Publication typa commentaries, letters, editorials, guidelines and pre-publication pnints

Study deslgn Case reports, resource utilisation studies

Appendix B Search strategy

Medline, Embase, the Cochrane Library, HTA and APA Psycinfo were searched on 23 July
2020, limiting the search to papers published in English languags in the last 20 years
Conference abstracts and letters were excluded

Database: Mediine

Platform; Ovid

Version: Ovid MEDLINE(R} <1946 to July 21, 2020>
Search date: 23/7/2020

Number of results retrieved 144

Search strategy:

1 Gender Dysphorial (485)
2 Gender Identity/ {18452)
3 "Sexual and Gender Disorders"/ {75)
4 Transsexualism/ (3758)
5 Transgender Persons/ (3143}
€  Health Services for Transgender Persons/ (136)
7  exp Sex Reassignment Procedures/ (836)
8  (gender* adj3 (dyspheri* or affirm* or ncongruen® or identi® or disorder* or confus® or
minarit* or queer*)).tw. (7435)
9 (transgend" or transex™ or transsex® or transfem* or transwom® or transma" or transmen™
or transperson™ or transpeopl®).tw. (12678)
10 (trans or crossgender or cross-gender* or crossex™ or cross-sex® or gendergqueer). w.
(102343}
11 ({(sex or gender) adj3 (reassign* or chang* or transform* or transition™)).tw (6974}
12 (male-to-female or m2f or female-to-male or f2m).tw. (114841)
13 orfi-12 (252702)
14 exp Infan¥/ or infant Health/ or Infant Weifare/ (1137479)
15 (prematur® or pre-matur® or preterm® or pre-term* or infan* or newborn” or new-born* or
perinat* or peri-nat* or neonat* or neo-nat* or baby* or babies or toddler*).ti,ab,in jn. (852400)
16 exp Child/ or exp Child Behavior/ or Child Health! or Child VWelfare/ (1913257)
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17 Minors/ (2574)

18  (child* or minor or minors or boy*" or girl* or kid or kds or young*) ti.ab,injn. (2361688)
19  exp pediatrics/ {58118)

20 (pediatric* or paediatric* or peadiatric*).ti,ab,injn. (836269)

21 Adolescent! or Adolescent Behavior! or Adolescent Health/ {2024207)

22 Puberty/ (13278}

23 (adolescen* or pubescen* or prepubescen® or pre-pubescen® or pubert® or prepubert*
or pre-pubert* or teen* or preteen* or pre-teen* or juvenil* or youth* or under*age*) ti,ab,in jn
(424248)

24  Schools/ (38104)

25  Child Day Care Centers/ or exp Murseries/ or Schaals, Nursery/ (7199)

286  (pre-school* or preschool” or kindergar* or daycare or day-care or nurser” or schocl* or
pupil* or student*).ti,ab,jn, (468992)

27 (("eight" or "nine" or "ten" or "eleven” or “twelve" or "thirteen" or “fourteen” or "fifteen" or
"sixteen” or "seventeen” or "eighteen” or "nineteen") adj2 {year or years or age or ages or
aged)).ti,ab. (89353)

28 {("8" or"9" or 10" or “11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19")
adj2 (year or years or age or ages or aged)) b,ab. (887838}

29  or/14-28 (5534171)

30 13 and 29 (79263)

31 (transchild® or transyouth® or transteen® or transadoles* or transgirl* or transboy®) tw. (7}
32 30er31(79263)

33 Gonadotropin-Releasing Hormonef {27588)

34 (pubert* adj3 block®) ti,ab. (78}

35 {(gonadotrophin or gonadotropin) and releasing) ti,ab, {17299)

36 (GnRH adj2 analog*).ti,ab. (2541)

37 GnRH*fiab. (20091)

38 "GnRH agonist*".ti,ab. (4040)

3%  Triptorelin Pamoatef (1906}

40  triptorelin.ti,ab. (677)

41  arvekap.tiab. {1)

42 ("AY 25650" or AY25650).ti,ab. (1)

43 ("BIM 21003" or BIM21003).1i,ab. (0}

44  ("BN 52014" or BN52014).1i,ab. (0}

45  ("CL 118532" or CL118532) ti,ab. (0}

46  Debio.ti,ab. (83)

47  diphereline fi.ab. (17)

48 moapar.tiab. {0}

49  pamerelin.ti,ab. (0}

50  trelstar.tiab. (3)

§1  triptodur.ti,ab. {1}

52  [("WY 42422" or WY42422) i,ab. (0)

53 (“WY 42462" or WY42462) fi,ab. (0)

54  gonapeptyl.tiab. (D)

56 decapeptyltiab. {210)

56 salvacyltiab. (0)

57 Buserelin/ (2119)

58  buserelin b,ab. (1304)

51
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bigonist.ti,ab. {0}
{"hoe 766" or hoe-766 or hoe766) ti,ab (69)
profact ti,ab. (2)
receptal.ti,ab. (30)
suprecur.ti,ab. {(4)
suprefact.ti,ab. (22)
tiloryth.ti.ab. (0)
histrelin.ti,ab. {(55)
"LHRH-hydrogel implant" i,ab. {1)
{"RL 0903" or RLO903).tiab. (1)
("SPD 424" or SPD424).tab (1)
goserelin.ti,ab. (875)
Goserelin/ (1612)
{"ici 118630" or ici118630).ti.ab. (51)
("ZD-9393" or ZD9393} ti,ab. (0)
zcoladex.ti.ab. (379}
leuproredin.ti,ab. {413)
carcinil.th,ab. (0)
enanton®.ti.ab. (23)
ginecrin ti,ab. (0)
leuplin ti,ab. (13)
Leuprolide/ (2000)
leuprolide t1,ab. (1743)
lucrin.ti,ab. (11}
lupron.ti,ab. (162)
provren.fi.ab. (0}
procrin.ti,ab. (3)
(“tap 144" or tap144).ti,ab. (40)
(243818 or a43818).ti,ab. (3)
Tranantone ti,ab. (1)
staladex.ti,ab. (0)
prostap.ti,ab. (6)
Nafarelin/ (327)
nafarelin.ti.ab. (251}
('76932-56-4" or "76932564").ti,ab. (0)
{'76932-60-0" or "76932600").ti,ab. (0)
("86220-42-0" or "86220420").5,ab. (0)
{"rs 94991 296" or r$94991298).t,ah. (0)
synarel ti,ab. (12)
deslorelin.ti,ab. (263}
gonadorelin.ti,ab. (201)
("33515-09-2" or "33515092").4,ab. {0)
("51952-41-1" or "51952411") ti,ab. {0)
("52699-48-8" or "52699486") t,ab. {0)
cetrorelix.ti,ab. {463)
cetrotide.ti.ab, (41)
{"NS 75A" or NS75A).ti.ab. (0)
("NS 758" or NS75B) ti,ab. (0)

52
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107 ("SB 075" or SB075).ti,ab. ()

108 {"SB 75" or SB75).ti.ab. (63}

109  gonadoliberin.ti,ab. (143)

110 kryptocur.tiab. (6)

111 cetrorelix.ti,ab. {463)

112 cetrotide.ti,ab. (41)

113  antagon.tiab. (17)

114  ganirelix.ti,ab. (138)

115 ("ORG 37462" or ORG37462) ti,ab (3)
116  orgalutran ti,ab. (20)

117 (“RS 26306" or RS26306).4,ab. (5)
118 ("AY 24031" or AY24031).1fi.ab. (0}
119 factrel.tiab. (11)

120 fertagyl.tiab. (11)

121 lutrelef ti,ab. (5}

122 lutrepulse.tiab. (3)

123  relefact ti,ab. (10)

124  fertiral.ti,ab. (0)

125 (hoed71 or "hoe 471").ti,ab. (6)
126 relisorm.ti,ab. (4)

127  cystorelinti,ab. (18)

128 dirigestran.ti,ab. (5)

120 orf33-128 (42218)

130 32 and 129 (416)

131  limit 130 to english language (383)
132  limit 131 to (letter or historical article or comment or editonal or news or case reports)

133 13 not 132 (357)

134  animals/ not humans! (4686361)
135 133 net 134 (181)

136 limit 135 to yr="2000 -Current" (144)

Database: Medline in-process

Platform: Ovid

Version: Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations <1846 to July 21,
2020>

Search date 23/7/2020

Number of results retneved

Search strategy: 42

Gender Dysphoria/ (0)

Gender {dentity/ (0}

"Sexual and Gender Disorders'f (0)
Transsexualism/ {0)

Transgender Persons/ {0)

Health Services for Transgender Persons/ (0)
exp Sex Reassignment Procedures/ (0)

NOM RGN 2

53
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B8 (gender* adj3 (dysphon* or affirn® or incongruen* or identi* or disorder® or confus® or
minorit* or queer*}).tw. (1645)

9 (transgend* or transex* or transsex" or transfem* or transwom® or transma® or transmen*
or transperson” or transpeapi®).tw. (2333)

10 {trans or crossgender™ or cross-gender* or crossex* or cross-sex* or genderqueer®) tw
(20884)

11 ({sex or gender*) ad)3 (reassign* or chang® or transform® or transition®)) iw. (368)

12 (male-to-female or m2f or female-to-male or f2m) tw {15513)

13 oK1-12 (39905)

14 exp Infant/ or Infant Health/ or Infant Welfaref (0)

15 (prematur* or pre-matur® or preterm® or pre-term* or infan® or newborn* or new-born* or
perinat* or peri-nat* or neonat® or nec-nat* or baby* or babies or toddler*).ti,ab,in,jn. (80723)
16  exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (0)

17 Minors/ (0}

18 (child* or minor or minars or boy* or gil* or kid or kids or young®) ti,ab,inn (321871)
19 exp pediatrics/ {0}

20 (pediatric* or paediatric* or peadiatric*) ti,ab,in jn. (119783)

21 Adolescent! or Adolescent Behawvior/ or Adolescent Health/ {0)

22 Puberty/ (D)

23 (adolescen” or pubescen” or prepubescen® or pre-pubescen® ar pubert® or prepubert*
or pre-pubert” or teen” or preteen™ or pre-teen” or juvenil® or youth* or under*age*).ti.abnn
(60264)

24 Schoats/ (0}

25 Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (0}

26 (pre-school* or preschool” or kindergar* or daycare or day-care ar nurser* or school® or
pupil® or student®).tiab,jn. (89233)

27 {(“eight" or "nine" or "ten" or "eleven” or "twelve” or "thirteen” or "fourteen” or "fifteen” or
"sixteen” or "seventeen” or "eighteen" or "nineteen") adj2 {year or years or age or ages or
aged)).tiab. (10319)

28 (("8"or"9" or"10" or "11" or "12" or "13" or "14" or “15" or "1&” or "17" or "18" or "19")
adj2 (year or years or age or ages or aged)} t,ab. (112800)

29  orf14-28 (525529)

30 13 and 29 (9196)

31 (transchild* ar transyouth* or transteen* or transadoles™ or transgirl* or transboy*) tw. (3)
32 300r31(9197)

33 Gonadotropin-Releasing Hormone/ (0)
34 (pubert’ adj3 block*).tiab. {19)

35 ((gonadotrophin or dotropin) and
36 (GnRH adj2 analog*).tiab. {183)

37 GnRH"Ai,ab. (1695)

38 “GnRH agonist™ fi,ab. (375)

39 Triptorelin Pamoate/ (0)

40  ftriptorelin.tiab. (72)

41  arvekap.ti,ab. (D)

42 ("AY 25650 or AY25850).t1.ab. (0)

43 ("BIM 21003" or BIM21003).ti,ab. (0)
44 ("BN 52014" or BN52014).4,ab. (0)

45  ("CL 118532" or CL118532).4i,ab. {0}

1g) hab {1425}
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Debioti,ab. (11}
diphereline ti,ab. (6)

moapar.ti,ab. (0}

pamorelin.ti.ab. (0)

trelstarti.ab. (0)

triptodur.ti,ab. {0)

{"WY 42422" or WY42422) ti,ab (0)
{"WY 42462" or WY42462).t,ab (0}
gonapepty! ti,ab, (0)

decapaptyl ti,ab. (8}

salvacyl ti,ab. (0}

Buserelin/ (0}

buserelin ti.ab. (59}

bigonist.ti,ab. (0)

("hoe 766" or hoe-766 or hoe766) ,ab (3}
profact.h.ab. (0)

receptal.ti.ab. (0)

suprecur ti,ab (1)

suprefact ti,ab. (2)

tiloryth.ti,ab. (0)

histrelin.ti,ab. (9}

"LHRH-hydrogel implant” ti.ab (0)
{"RL 0903" or RLOG03).ti,ab (0)
{"SPD 424" or 8PD424) 1.ab (0)
goserelin ti,ab. (68)

Goserelin/ (0)

("ici 118630" or icr118630).1i,ab. (0)
("ZD-9393" or ZD9393).ti,ab. (0)
zoladex fi,ab. (6)

leuprorelin.ti,ab. (47)

carcinil.ti,ab. (0)

enanton® b.ab. (1}

ginecrin.ti,ab. (0)

leuplin.tiab (1)

Leupralide/ (0)

leuprolide ti,ab. (121)

Iucrin.b,ab. (4)

lupron.ti,ab. (10}

provren.ti,ab. (0)

procnn ti,ab. (0}

{"tap 144" or tap144) fi,ab. (0)
{a-43818 or a43818).t.ab. (0)
Trenantone.tiab. (1)

staladex t,ab. {0)

prostap.tiab (0)

Nafarelin/ (0)

nafarelin ti,ab. (5)

{"76932-56-4" or “76932564") ti,ab (0)

55
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94 ("76932-60-0" or "768932600").ti,ab. (0}
95  ("86220-42-0" or "86220420") ti,ab. (0}
96 (“rs 94991 298" or rs94991298) fi,ab. (0)
97 synareltiab. {0)

98  deslorelin.tiab. (14)

99  gonadorelin.ti,ab. (13)

100 ("33515-08-2" or "33515092°).ti,ab. (0)
101 ("51952-41-1" or "51952411").ti,ab. (0)
102 ("52689-48-8" or "52699486").ti,ah. (0)
103 cetrorelix.tiab, (21)

104  cetrotide ti,ab. (5)

105 ("NS 75A" or NS75A).ti,ab. (0)

108 ('NS 75B" or NS75B).1i,ab. {0)

107  ("SB 075" or SBQ75).ti,ab. (0)

108 ("SB 75" or SB75) fi,ab. (2)

‘02  gonadoliberin.ti.ab. {4}

110 kryptocur ti.ab. (1}

111 cetrorelix.ti,ab. (31)

112 cefrofide.ti,ab. (5)

113 antagon.ti,ab. (0)

114 ganirelix.ti,ab. (8}

115 ("ORG 37462" or ORG37462) t,ab (0)
116  orgalutran.ti,ab. (3)

117 ("RS 26306" or R826306).fi,ab. (0)
118 ("AY 24031" or AY24031).ti.ab. (0}
119 factrel.tiab. (2)

120 fertagyltiab. (1}

121 utrelef.fiab. (0}

i22  lutrepulse.ti,ab. (0)

123 relefact.ti,ab. (0}

124 fertiralt,ab. (0)

126 (hoed71 or "hoe 471"} ti.ab (0)

126 relisorm fi,ab, {0)

127 cystorelintiab. {1)

128 dirigestran._ti,ab. (0)

129 or33-128 (2332)

130 32 and 128 (45)

131 limit 130 ta english language (45)

132 limit 131 to yr="2000 -Current’ (42)

Database: Medline epubs shead of print

Platform: Qvid

Version: Ovid MEDLINE(R} Epub Ahead of Print <July 21, 2020>
Search date 23/7/2020

Number of results retrieved: 8

Search strategy

1 Gender Dysphoria/ (0}
56
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2 Gender ldentity/ (0) 40 triptorelin tab. (12)
3 "Sexual and Gender Disorders™ (0) 41  arvekap.i,ab. (0)
4 Transsexualism/ (0) 42 ("AY 256650" or AY25650).t,ab. (0)
& Transgender Persons/ (0} 43 ("BIM 21003" or BIM21003).1i,ab. (0}
€ Health Services for Transgender Persons/ {0) 44 ("BN 52014" or BN52014).ti,ab. (0)
7  exp Sex Reassignment Procedures/ {0} 45 ("CL 118532" or CL118532) fi,ab. (0)
8  (gender* adj3 (dysphori® or affirm™ or incongruen*® or identi* or disorder™ or confus® or 46 Debio.ti,ab. (2)
minorit® or queer*)).tw. (486) 47  dipherefine t,ab. (1)
g (transgend* or fransex™ or transsex* or transfern* or transwom™ or transma* or transmen™ 48 moapar t,ab. (0)
or transperson® or transpeopl*).tw. (640) 49 pamoreln.ti,ab. (Q)
10 (trans or crossgender* or cross-gendert o Crossex® or (rass-sex* or genderqueer*) tw 50 ftrelstar.tiab. {0)
(1505) 51 triptodur.ti,ak. (0)
11 {(sex or gender*) adj3 (reassign* or chang"* or transform® or transition®)} tw (178} 52 ("WWY 42422 or WY42422).11,ab. (0)
12 (male-to-female ar m2f or female-to-male or f2m).tw. (2480} 53 {"WY 42462 or WY42462).1i,ab. (0)
13 or/1-12 (4929} 54  gonapeptyl.tiab. (0)
14  exp Infant/ or Infant Health/ or Infant Welfare/ (0) 55 decapeptyl.ti,ab. (0)
15  (prematur® or pre-matur* or preterm* or pre-term* or infan* or newborn® or new-born* or 56  salvacyl.tiab, (0}
pennat® or peri-nat* or neonat* or neo-nat* or baby* or babies or taddier*).ti.abiin,jn. (15496) 57 Buserelin/ (0)
16 exp Child/ or exp Child Behavior/ or Child Health/ or Child Welfare/ (0} 58  buserelin.tiab. (7)
17 Minors/ (0) 59  bigonist.tiab. {0)
18 (child* or minor ar minars or hoy* or girl* or kid or kids or young*) tLab,injn {53563} 80 ("hoe 766" or hoe-766 or hoe766).t,ab (0)
19 exp pediatrics/ {0) 61  profact.tiab. (0)
20 (pediatric* or paediatnic* or peadiatric®) #1,ab.in,jn. (22796) 62 receptalti,ab, {0)
21 Adolescent/ or Adolescent Behavier/ or Adolescent Healths (0) 63 suprecur.tiab, (0)
22 Puberty’ (0) 84 suprefacttiab. (1)
23  (adolescen* or pubescen® or prepub "* or pre-pub * or pubert* or prepubert* 65 tiloryth.ti,ab. (0)
or pre-pubert* or teen* or preteen” or pre-teen® or juvenil® or youth® or under*age*) ,ab,n,n 86  histrelin.ti,ab. (2)
(13087) €7  "LHRH-hydrogel implant”.t,ab. (0}
24 Schoels/ (0} 68 ("RL 0803" or RLO203).h,ab. (0)
26 Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (0) 69 ("SPD 424" or SPD424).ti,.ab. {0)
26 (pre-school” or preschool” or kindergar® or daycare or day-care or nurser* or school” or 70 goserelin.ti,ab. {11)
Pupil* or student*).ti,ab,jn. (12443) 71 Goserelin/ (0)
27 ({"eight" or "ning” or "“ten" or "gleven" or “twelve" or “thineen” or "fourteen” or “fifteen” or 72 ("ici 118630" or ici118630}).4,ab. (0}
"sixteen" or "seventeen” or "eighteen” or "nineteen”) adj2 (year or years or age or ages or 73 ("2D-9393" or ZD9393).ti,ab. (0)
aged)).ti,ab. (1416) 74  zoladex.ti,ab. (1)
28 (("8"or "8 or "10" or "11" ar “12" or "13" or "14" or “15" or *16" or "17" or “18" or “19") 75  leuprorelin fi,ab. (13}
adj2 (year or years or age or ages or aged)) t,ab. (20166) 76  carcinil ti,ab. (0)
29 o1/14-28 {88366) 77 enanton*.tiab. (1)
30 13 and 29(1638) 78  ginecrin.tiab. (0)
31 (transchild* or transyouth* or transteen* or transadoles* or transgid* or transboy*) tw, (1) 790  leuplin.ti,ab. (0)
32 30 or 31(1638) B0  Leuprolide/ {0)
33 Gonadotropin-Releasing Hormone/ (0) 81  leuprclide fi,ab. (22}
34 {pubert* adj3 block*).ti.ab. (2) 82 lucrin.tiab, (0)
35  ((gonadotrophin or gonadotropin) and releasing) b,ab. (176) 83  lupron.tiab. (2)
36 (GnRH adj2 analog®).ti,ab. (30) 84 provren.ti,ab. (0)
37 GnRH"fiab. (223) 85 procrin.ti,ab. (0)
38 “GnRH agonist*" ti,ab. (49) 86 (“tap 144" ortapi44).ti,ab. (1)
39 Triptorelin Pamoate/ (0} 87 (243818 or a43818).ti,ab. {0)
57 58
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Trenantone.ti,ab. {0)
staladex.ti.ab, (0)
prostap.ti.ab. (0)
Nafarelin/ (0)
nafarelin.ti,ab. (4)
("76932-56-4" or "76932564").ti,ab. (0)
("76932-60-0" or "76932600").ti,ab. (0)
("86220-42-0" or "86220420").ti,ab. {0)
(‘rs 84991 298" or rs84991298).ti,ab. (0)
synarel tiab, (0)
deslorelin.ti,ab. (3)
gonadorelin ti,ab, (3)
("33515-09-2" or "33515092").i,ab. (0)
('51952-41-1" or "51952411").ti,ab. (0)
('52699-48-6" or "52899486") t,ab. (0}
cetrorelix.ti,ab. (6}
cetrotide ti,ab. (2)
("NS 75A" or NS75A).1,ab. (0)
("NS 758" or NS75B).ti.ab. (0)
("SB 075" or SBO75) h,ab. (0)
("SB 75" or SB75).%i,ab (0}
gonadoliberin.ti,ab. (0)
kryptocur ti,ab. (0)
cetrorelix.ti.ab. (6)
cetrafide tiab. (2)
antagon.ti.ab. (1)
ganirelix.tiab. {1)
("ORG 37462" or ORG37462) hab (0)
orgalutran.ti,ab. (0)
("RS 26306" or RS26306).ti.ab. (0)
("AY 24031" or AY24031).4,,ab. (0}
factrel.ti,ab. (0)
fertagyl.ti,ab. (0)
lutretef ti,ab (0)
lutrepulse.ti,ab. (0)
relefact.ti,ab. (0}
fertiral.ti,ab. (0)
(hoed71 or "hoe 471") t,ab ()
relisorm.ti,ab. (0)
cystorelin ti,ab_(0)
dirigestran.ti,ak. (0)
or/33-128 {310)
32 and 129 (8)
limit 130 to english language (8)
limit 131 to yr="2000 -Current" (8}

Database: Medline daily update
Platform: Qvid

59
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Version; Qvid MEDLINE(R) Daily Update <July 21, 2020>
Search date: 23/7/2020

Number of results reftrieved: 1

Search strategy

1 Gender Dysphoriaf (4)

2 Gender Identity/ {38)

3 “Sexual and Gender Disorders”/ (0)

4 Transsexualism/ (2)

5 Transgender Persons/ (26)

6 Health Services for Transgender Persons/ (1)

7  exp Sex Reassignment Procedures/ (3)

8  (gender* adj3 {dysphori* or affirm* or incongruen* or identi* or disorder® or confus* or
minorit* or quesrt)).tw. (24)

9 (transgend® or transex” or transsex* or transfem* or transwom® or transma* or transmen*
or transperson® or transpeopl*).tw. (39)

10 (trans or crossgender” or cross-gender* or Grossex* or cross-sex* or genderqueer*) tw

(87

11 {(sex or gender*} adj3 (reassign* or chang* or transform* or transition*)) tw. (15)

12 {male-to-female or m2f or female-to-male or f2m).tw. (181)

13 of1-12{358)

14  exp Infant or Infant Health/ or Infant Vvelfares (932)

15  (prematur® or pre-matur® or preterm* or pre-term® or infan* or newbom™ or new-bom* or
perinat® or peri-nai* or neonat* or neo-nat* or baby* or babies or toddler*) ti,ab,in,jn. (981)

16  exp Child/ or exp Child Behavior! or Child Health/ or Child Welfare/ (1756)

17 Minors/ (3}

18  {child* or minor or minors or boy* or girl* or kid or kids or young*) ti.ab,in jn (3672}

19 exp pediatrics! (75)

20 (pediatric* or paediatric* or peadiatnic®).ti,ab,injn. {1658)

21 Adolescent/ or Adolescent Behavior/ or Adolescent Health/ (2006)

22 Puberty/ (8)

23 (adolescen or pubescen” or prepubescen® or pre-pubescen” or pubert™ or prepubert”
or pre-pubert” or teen* or preteen* or pre-teen* or juvenil® or youth® or under*age*).ti,ab,mn,jn

(732)

24 Schools! (56)

25 Child Day Care Centers/ or exp Nurseries/ or Schools, Nursery/ (5)

26 (pre-schoof* or preschool™ or kindergar* or daycare or day-care or nurser* or school* or
pupil™ or student?).fi.ab jn. (622)

27 ({"eight’ or "nine” or "ten” or "eleven"” or "twelve” or "thirteen” or "fourteen” or “fifteen” or
"sixteen” or “seventeen" or "eighteen” or "nineteen") adj2 (year or years or age or ages or
aged)).ti,ab. (98}

28 (("8" or 9" or "10" or "11" or "12" or "13" or "14" or "15" or "16" ¢r "17" or "18" or "19")
adj2 {year or years or age or ages of aged)).t,ab. (1301)

29 or/14-28 (6705)

30 13 and 29 (130)

3 (transchild” or transyouth™ or fransteen® or transadoles* or transgirl* or transboy*) tw. (0)
32 300r31(130)

33  Gonadotropin-Releasing Hormone/ {11)

60
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(pubert® adj3 block*) t.ab. ()
({(gonadatrophin or gonad
(GnRH adj2 analog*).ti,ab. (2}
GnRH".ti.ab. (14}

"GnRH agonist™ t,ab. (4)

Triptorelin Pamoate/ (1}
triptorelin.ti,ab. {1}

arvekap.ti,ab. (D)

("AY 25650" or AY25650).ti,ab. (0)
("BIM 21003" or BIM21003).ti,ab. (0)
{"BN 52014" or BN52014) ti,ab. (0}
{"CL 118532" or CL118532).ti.ab. (0}
Debio.ti.ab. {1)

diphereline.ti,ab. (0)

meapar.ti.ab. {0}

pamorelin_ti.ab. (0}

trelstar.ti,ab. (0)

triptodur.ti,ab. {0)

("WWY 42422" or WY42422}).40,4b. (0)
("WYY 424582" or WY42462}).ti,ab. (0)
gonapeptyl.ti,ab. {0)
decapeptyt.tiab. (0)

salvacyl.ti,ab. (0)

Buserelin/ (0}

buserelin.ti,ab. {0)

bigonist.ti,ab. (0}

("hoe 766" or hoe-766 or hoe766} bL.ab. (0)
profact.tiab. (0}

receptal.ti,ab. (0)

suprecur.tiab, (0)

suprefact ti,ab. (0}

tiloryth.ti,ab. (0)

histrelin ti,ab. {0)

"LHRH-hydrogel implant”.h.ab. ()
("RL 0903" or RLO903) ti.ab. (0)
("SPD 424" or SPD424).ti,ab. (0)
geserelin.tiab. (1)

Goserelin/ {2)

("ici 118630" or ici118630) bab. (0)
("ZD-9393" or ZD9393).ti,ab. {0)
zoladex.ti.ab. {0}

leuprorslin ti,ab. (0)

carcinil ti,ab. {0)

enanton® ti,ab. (0)

ginecrin fi,ab. {0}

leuptin.ti,ab. (0}

Leuprolide/ {0)

leuprolide. ti,ab. (0}
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lucnn.tab. (0)
{upron ti,ab. {0y
provren.tiab. (0)
pracrin.ti,ab. (0}
("tap 144" or tap144).h,ab. (0)
{a-43818 or a43818).ti,ab. (0)
Trenantone.ti,ab. (0)
staladex.ti.ab. (0)
prostap.ti,ab. (0)
Nafarelin/ (0}
nafarelin ti,ab. {0}
("76932-56-4" or "76932554").t1,ab. (0)
("76532-60-0" or "76932600"}.ti,ab. (0)
("86220-42-0" or "86220420").ti, ab. (0)
("rs 94991 298" or r394891298).ti.ab. (0)
synarel ti,ab. (0}
deslorelin.ti,ab. {0}
gonadorelin.ti,ab. (0}
("33515-09-2" or "33515092").ti.ab. (0)
("51952~41-1" or "51952411").ti,ab. (0)
("52699-48-6" or "52699486").ti,ab. (0)
cetrorelix.ti.ab. (0)
cetrotide. ti,ab. (0)
("NS 75A" or NS75A) fi,ab. {0)
(NS 758" or NS75B) 1i,ab. (0)
("SB 075" or 8BO75).ti.ab. (0}
("SB 75" or SB75).ti,ab. (0}
gonadoliberin.ti,ab. {0)
Kryptocur.tiab. (0)
cetrorelix ti.ab. (0}
cetrotide.ti.ab. (0)
antagon.ti,ab. (0)
ganirelix.ti,ab. (0)
("ORG 37462" or ORG37462) t,ab {0}
orgalutran ti,ab. (0)
("RS 26306" or RS26306).b,ab. (0)
("AY 24031" or AY24031).ti,ab. (0}
factrel.ti.ah. (0)
fertagyl.ti,ab. (0)
lutrelef.ti,ab. {0)
lutrepulse ti,ab. (0)
relefact ti,ab. {0}
fertiral.ti,ab. {0)
{hoe471 or "hoe 471"} 1i,ab. (0}
relisorm ti.ab. (0}
cystorelin.tiab. (0)
dirigestran.ti,ab. (0)
or/33-128 (23)
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130 32and 128 (1)
131 limit 130 to english language {1)
132 limit 131 to yr="2000 -Current” {1)

Database: Embase

Platfarm: Ovid

Version: Embase <1974 to 2020 July 22>
Search date: 23/7/2020

Number of results retneved: 367

Search strategy:

1 exp Gender Dysphoriaf (5399)
2 Gender Identity/ (16820)
3 “Sexual and Gender Disordersf (24689)
4 Transsexualism/ (3869)
5 exp Transgenders (6597)
6 Health Services for Transgender Persons/ (158848)
7  exp Sex Reassignment Procedures! or sex transformation/ (3058)
8 (gender* adj3d {dysphori* or affirm* or incongru* or identi* or disorder* or confus* or minont*
or queer*)).tw. (13005)
9 (transgend” or trangex” or transsex* or transfem* or transwom* or transma* ar fransmen*
or transperson” or transpeopt*).tw. (22509}
10 {trans or crossgender* or cross-gender™ or crossex™ or cross-sex* or genderqueer*) tw
(154446)
11 ({sex or gender®) adj3 (reassign* or chang* or transform* or transition*)).tw (10327)
12 (male-to-female or m2f or female-to-male or f2m).tw. (200166}
13 orf1-12(582812)
14 exp juvenile/ or Child Behavior/ or Child Weliare! or Child Health/ or infant welfare/ or
"minor (person)’/ or elementary student/ (3437324)
15 (prematur* or pre-matur* or preterm” or pre-term* or infan* or newbom* or new-born* or
perinat* or peri-nat* or neonat® or nec-nat” or baby™ ar babies or toddler*).ti,ah in jn. (1186161)
16 (child® or minor or minors or boy™ or gil* or kid or kids or young*).ti,ab.in jn. (3586795)
17 exp pediatrics/ (106214)
18  (pediatric* or paediatric* or peadiatric*) ti,ab,in.jn. (1491597)
19 exp adolescence/ or exp adolescent behavior! or adolescent health! or tigh school
student/ or middle school student/ (105108)
20  (adolescen® or pubescen® or prepubescen* or pre-pubescen” or pubert® or prepubert*
or pre-pubert” or teen” or preteen* or pre-teen* or juvenil* or youth* or under*age®) ti,ab,mn,n.
(641660}
21 school/ or high s¢hool! or kindergarten/ or middle school/ or primary school! or nursery
school/ or day care/ (1037917)
22 (pre-school* or preschool” or kindergar* or daycare or day-care or nurser* or school® or
pupil* or student*}.ti,ab,jn. (687437)
23 (("eight" ar “nine" or "ten” or “eleven"” or “welve" or "thirteen" or "fourteen” or “fifteen” or
“"sixtaen” or "seventeen” or "eighteen” or "nineteen”) adj2 (vear or years or age or ages or
aged)).tiab (138908)
24 ("8 or"9" or "10" or "11" ar 12" or "13" or "14" or 15" or "16" or "17" or "18" or “19")
adj2 (year or years or age or ages or aged)) t1.ab. (1562903)

&3
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25 orf14-24 (7130881)

26 13 and 25 (182161)

27 (transchild® or transyouth® or transteen® or transadoles* or transgirt* or transhoy*) tw
(17)

28  26.0r 27 (182161)

29  gonadorelin/ (37580)

30 (pubert* adj3 block*).ti.ab. {142}

31 ((genadetrophin or gonadetropin} and releasing) ti.ab (21450)
32 (GnRH adj2 analog*).ti,ab. (4013)

33 GnRH"tiab. (29862)

34  "GnRH agonist™ ti,ab. (6719)

35 exp gonadarelin agonist/ or gonadorelin denvative/ or gonadorelin acetate/ (23304)
36  Triptorelin/ {6427)

37  triptorelin.ti,ab. (1182)

38 arvekap.ti,ab. (3)

39 ("AY 25650" or AY25650) fi,ab. (1)

40 ("BIM 21003" or BIM24003).1,ab. (D)
41 ("BN 52014" or BN52014).4,ab. (0}

42 ("CL 118632" or CL118532).0,ab. {0}
43 Debio.tiab. (185)

44  diphereline ti,ab. {51)

45 moapar.ti,ab. (0}

46  pamorelin.ti,ab. {0}

47  trelstar.tiab. (5)

48 triptodur.ti,ab. (1)

49 ("WY 42422" or WY42422) ti,ab. (0)
§0  ("WY 42462" or WY42462) 1,8, (0}
51 gonapeptyl.tiab. (10)

52 decapeptyl.tiab. (307)

53  salvacylfi,ab. (1)

54  buserelin acetate/ or buserelin/ {S164)
55  buserslin.tiab. (1604)

86  bigonist.tiab. (1)

§7 ("hoe 766" or hoe-766 or hoe766) ti,ab. (89)
§8 profacttiab. (4)

59 receptaitiab. (37)

60  suprecur.tiab. (8)

61  suprefact.ti,ab. (30)

62 tioryth.tiab. (0)

63 histrelin/ (446)

84 histrelin.ti,ab. {107)

65 "LHRH-hydrogel implant’ t.ab (1)

66 (“RL 0503" or RLO903).ti,ab. (1)

67 ("SPD 424" or SPD424).ti,ab (1)

68 goserelin.tiab. (1487)

69 Goserelin/ (7128)

70 (Mici 118630" ar ici118630).ti.ab, (49)
71 ("ZD-9383" or ZD9393).ti,ab. (0)
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zoladex t,ab_ {501)

leuprorelin/ {11312)

leuprorelin.ti,ab. (727)

carcinil.ti,ab. (0)

enanton*.ti,ab. (38)

ginecrin.ti,ab. (1)

leuplin.ti,ab. {26)

leuprotide.ti,ab, (2788)

luerin ti,ab. (47}

lupron. tiab. (361)

provren.ti,ab. (0)

procrin tiab. (11}

("tap 144" ortap144).ti,ab. (63}

(a~43818 or a43818) ti,ab. (3)

Trenantone.tiab. (7)

staladex.ti ab. (0)

prostap ti.ab. (11)

nafarelin acetate/ or nafarelin/ (1441)

nafarelin tiab, (324)

("76832-56-4" or "76932564").4,ab. {0)

('76932-60-0" or "76932600").ti,ab. (0)

("86220-42-0" or "86220420").ti,ab. {0}

("rs 94991 298" or rs94991298) .t ab. (0}

synarel ti.ab. (28)

deslorelin/ (452}

deslorelin.ti,ab. (324}

gonadorelin.ti,ab. (338)

("33515-09-2" or "33515092") 4,ab (0)
("51952-41-1" or "51952411").1i,ab. {0)
("52699-48-6" or "52699486").t,ab. (0}
cetrorelix/ (2278)
cetrorelix ti,ab. (717)
cetrotide.ti,ab. (113)

("NS 75A" or NST5A).ti.ab. (0)
("NS 75B" or NS75B).1i,ab. {0)
("SB 075" or SB075).ti,ab. (1)

("SB 75" or SB75)ti.ab. (76)
gonadoliberin.ti.ab. (152)
kryptocur.tiab. (6)

cetrorelix.fi,ab. (717)
cetrotide.ti,ab. (113)

antagon.ti,ab. (32}

ganirelix/ (1284)

ganirelix.ti,ab. (293)

{"ORG 37462" or ORG37462).tab (4}
orgalutran/ (1284)

orgalutran.ti,ab. (68)

{"RS 26306" or RS263086).ti,ab. (6)
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120 {"AY 24031" or A¥24031) tab (0}
121 factreltiab (14)

122 fertagyl.tiab. {20)

123 lutrelef.tiab. (7)

124  |utrepulse.ti,ab, (6)

125 relefact.ti,ab. {10)

126 fertiral t1,ab. (0)

127 (hoed71 or "hoe 471") t,ab (4)

128 relsorm ti,ab. (6)

129 cystorelintiab. (26)

130 dirigestran.tiab. (5)

131 or/29-130 (80790)

132 28 .and 131(988)

133 limit 132 to english language (240)
134 133 not (letter or editorial).pt. (924)
135 134 not (conference abstract or conference paper ar conferance proceeding or
“conference review").pt. (683)

136  nonhumary not {human/ and nonhuman/) (4649157}
137 135 not 136 (506)

138 limit 137 to yr="2000 -Current" (420)
139 elsevier.cr. (25912990)

140 138 and 139 (372)

141 remove duplicates from 140 {367)

Database: Cochrane Library - incorporating Cochrane Database of Systematic Reviews
{CDSR); GENTRAL
Platform: Wiley
Version:
CDSR — Issue 7 of 12, July 2020
CENTRAL — Issue 7 of 12, July 2020
Search date: 23/7/2020
Number of results retrieved CDSR -1, CENTRAL - 8

#1 [mh *"Gender Dysphoria’] 3

#2 [mh *"gender identity"] 227

#3 [mh ~"sexual and gender disonders"] 2

73 [mh Mranssexualism] 27

#5 [mh *“transgender persons”) 36

# [mh A“health services for transgender persons”] 0

#7 [mh "sex reassignment procedures"] 4

#8 (gender™ NEAR/3 (dyspheri* or affim® or incongruen® or identi* or disorder* or confus®
or minorit* or queer*)):tiab 308

#9 (transgend” or transex* or franssex® or transfem* or transwom* or fransma* or
transmen" or fransperson® or transpeopl*):ti,ab 929

#10  (trans or crossgender' or cross-gender® or crossex* of cross-sex* or
gendergueer*)tiab 395

#11  ((sex or gender') NEAR/3 (reassign® or chang® or transform® or transition®)) fi,ab 493
#12  (male-to-female or m2f or female-to-male or f2m).ti,ab 489
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#13  {or#1-#12) 6142 #51  triptodurtiab 0
#14  [mhinfant] or [mh *"infant heaith"] or [mh *"infant welfare”] 27769 #52  ("WY 42422" or WY42422)1i,ab 0
#15  (prematur* or pre-matur* or preterm® or pre=term* or infan* or newborn* ar new-born* #53  ("WY 42462" or WY42462) t,ab 0
of perinat* or peri-nat® or neonat* or neo-nat* or baby* or babies or toddler*):ti,ab 68476 #54 gonapeptyltiab 11
#16  [mh child] or [mh “"child behavior'] or [mh **child health"] or fmh *"child welfare"] #55 decapsptyltiab 135

42703 #56 salvacyltiab 0
#17  [mh?minors] & #57  [mh *Buserelin] 290
#18  (child* or minor or minors or boy* or gid* or kid or kids or young*):ti,ab 175826 #58  Buserelin:tiab 339
#19  [mh pediatrics)661 #59¢  Dbigonisttiab 0
#20  (pediatric* or paediatric* or peadiatric*):ti,ab 30663 #60  ("hoe 766" or hoe-766 or hoe766)t,ab 11
#21 [mh “adolescenf] or [mh *"adolescent behavior] or [mh “"adolescent health”] #61 profacttiab 1

102154 #62  receplaltiab 4
#22  [mh *puberty] 295 #63  suprecurtiab 0
#23  (adolescen® or pubescen® ar prepubescen® of pre-pubescen® or pubert* or prepubert® #64  suprefactti,ab 28
or pre-pubert” or teen* or preteen* or pre-teen® or juvenil® or youth* or under*age*):ti.ab #65  filoryth:tiab 0

34139 #66  histrelintiab 5
#24  [mh *schools] 1914 #87  “LHRH-hydregel implant':ti,ab 0
#25  [mh *"Child Day Care Centers"] or [mh nurserigs] or [mh *"schools, nursery”| 277 #68  ("RL 0903" or RLOSO2):tiak 0
#26  (pre-schodl” or preschooi* or kindergar* or daycare or day-care or nurser* or school* #69  ("SPD 424" or SPD424)4,ab 0
or pupil* or student*):tiab 54723 #70  goserslinitiab 761
#27  (("eight" or "nine” or "ten” or "eleven” or "twelve” or “thirteen” or "fourteen” or "fifteen” #71  [mh *goserelin] 568
or “sixteen” or "seventeen” or "eighteen” or "nineteen”) NEARY/Z (year or years or age or ages #72  ("ici 118630" or ici118630):4i,ab 7
or aged)):ti,ab 6710 #73  ("ZD-9392" or ZD9393):tiab 1
#28  (("8"or"9" or"10" or 11" or "12" or "13" or "14" or 15" or "16" or "17" or “18" or “1§") #74  zoladextiab 318
NEAR/2 (year or years or age or ages or aged)yti,ab 196881 #75  leuprorelin:ti.ab 248
#29  {or#14-#28) 469351 #76 carcini'tiab 0
#30  #13and #29 2146 #77  enanton®:tiab 21
#31  (transchild® or transyouth* or transteen” or transadoles* or transgid* or transboy*):ti,ab #78  ginecrintiab 1

0 #79  leuplintiab 7
#32  #300r#31 2146 #30  [mh *Leuprolide] 686
#33  [mh *"Gonadotropin-Releasing Hormone"] 1311 #81  leuprolide-h,ab696
#34  {pubert* NEAR/3 block*):ti,ab 1 #82  lucrinhab 21
#35  ((gonadotrophin or gonadotropin) and releasing) t,ab 2095 #83 lupronitiab 77
#36 (GnRH NEAR/2 analog*)ti,ab 493 #84 provrenitiab 0
#37  GnRH“tiab 3764 #85  procrintiab 2
#38  "GnRH agonist™ti,ab 1399 #36  ("tap 144" artapi44)tiab 24
#39  [mh *"Triptorelin Pamoate”] 451 #87 (243818 o0rad3B18)fhab 0
#40  triptorelin:ti,ab 451 #38  Trenantone:ti,ab 3
#41  arvekap:tiab 4 #89 staladextiab 0
#42  ("AY 25650 or AY25650):1,ab 0 #30 prostapitiabh 9
#43  ("BIM 21003" or BIM21003):ti,ab 0 #91  [mh *Nafarelin] 7
#44  ("BN 52014" or BN52014):6i,ab (i} #92  nafarelin:tiab 114
#45  ("CL 118532" or CL118532):ti,ab 1} #93  ("76932-56-4" or "76932564"ytiab 0
#46  Debioitiab 301 #3234  ("76932-60-0" or "76932600")tiab 2
#47  diphereline:ti ab 25 #95  ("86220-42-0" or "86220420")ytiab 0
#48 moapartiab 0 #96  (“rs 94991 258" or rs94891298) ti,ab 0
#49  pamorelin:ti,ab 5 #97  synarelfiab 10
#50  trelstartiab 3 #98  deslorelint,ab16
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gonadorelin:ti, ab 1
("33515-09-2" or “33515092"ytab 0
("51952-41-1" or "51952411"):tiab 0
("5269%-48-6" or "52699486"):tiab 0
cetrorelix:ti,ab 221

cetrotide:tiab 111

("NS 75A" or NST5A)ab O

{"NS 75B" or NS75B)tiab O

{"$B 075" or SBO75):ti,ab 0

("SB 75" or SB75):ti,ab 10
gonadaliberin:tiab &
kryptocur:ti,ab ¢

cetrorelix:ti,ab 221

cetrotide:ti,ab 111

antagon:tiab 12

ganirelixtiab 142

("ORG 37462" or ORG37462) ti,ab 4
argalutran:tiab 45

("RS 26306" or R526306).b,ab 4]
("AY 24031" or AY24031):41,ab [}
factreltiab 1

fertagyl:tiab O

lutrelef:tiab O

lutrepulse:ti,ab1

relefacttiab 1

fertiraliab 0

(hoed71 or "hoe 471"} tab 3
relisorm:tiab O

cystorelin:ti,ab0

dirigestran:ti,ab 0

{or #33-#128) 6844

#32 and #128 27

#130 with Cochrane Library publication date Between Jan 2000 and Jul 2020, n

Cochrane Reviews 1

#132
#133
#1134
#1385

#130 27

“gonference".pt or (clinicaltnals or tnalsearch} so 492468
#132 not #1339

#134 with Publication Year from 2000 to 2020, m Tnals 8

Database: HTA

Platform: CRD

Version: HTA

Search date: 23/7/2020
Number of results retrieved 26
Search strategy:

1
2

MeSH DESCRIPTOR Gender Dysphoria EXPLODE ALL TREES 0
MeSH DESCRIPTOR Gender Identity EXPLODE ALL TREES 14

89

102

3 MeSH DESCRIPTOR Sexual and Gender Disorders EXPLODE ALL TREES 2

4 MeSH DESCRIPTOR Transsexualism EXPLODE ALL TREES 12

5 MeSH DESCRIPTOR Transgender Persons EXPLODE ALL TREES 3

[} MeSH DESCRIPTOR Health Services for Transgender Persons EXPLODE ALL
TREES 1]

7 MeSH DESCRIPTOR Sex Reassignment Procedures EXPLODE ALL TREES 1

8 ({gender* adj3 (dysphon* or affirm” or Incongruen” or identi* or disorder* or confus® ar
minont* or queer*))) 28
9 ((transgend® or transex* or transsex" or transfem* or transwom® or transma*® or

transmen* or transperson® or transpeopl®)) 76

10 ({trans or crossgender® or cross-gender* or crossex® ar cross-sex* or genderqueer*))
83

1" ({(sex or gender*) adj3 (reassign* or chang* or transform* or transition*)}) 24

12 (male-to-femate or m2f or female-to-male or f2m) 86

13 ({transchild* or transyouth™ or transteen® or transadoles* or transgil* or transboy*))
[+]

14 #1 OR#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

OR #13 262

15 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12

OR #13) IN HTA 30

*26 results are from 200 onwards. Downloaded as a set to sift for drug terms rather than
continuing with search strategy.

Database: APA Psycinfo
Search date: July 2020 (Week 2)
Search Strategy:

1 Gender Dysphoria/ (936)

2 Gender ldentity/ (3648)

3 Transsexualism/ (2825)

4  Transgender/ (5257)

5 exp Gender Reassignment/ (568)

&  (gender* adj3 (dysphori* or affirm* or incengruen* or identi* or disorder* or confus* or
minorit® ar queer*}).tw. (15471}

7 (transgend* or transex* or transsex™ or transfem" or transwom* or transma* or transmen*
or transperson® or transpeopl*).tw. (13028)

8  (trans or crossgender” or cross-gender® Or crossex® or cross-sex* or genderqueer®) tw
(7679)

9 ((sex or gender*) ad)3 (reassign® or chang* or transform® or transition*)) tw. (5796)

10  (male-to-female or m2f or female-to-mate or £2m).tw. (6368B)

11 or/1-10 (9956C)

12 exp Infant Development/ (21841)

13 (prematur* or pre-matur* ar preterm™ or pre-term* or infan* er newbom* or new-bem* or
perinat® or peri-nat* or neonat" or neo-nat* or baby* or babies or toddler*).ti,ab,injn. (1502189)
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14 Child Characteristics! or exp Child Behawviorf or Child Psychology/ or exp Child Welfare/
or Child Psychiatry/ (23423)

158 (child* or minor or minors or boy* or gid™ or kid or kids or young*} fi,ab,in,jn_ (984230)
16  {pediatric* or paediatric” or peadiatric*).ti,ab,in.jn (78962)

17 Adalescent Psychiatry/ or Adolescent Behavior/ or Adolescent Developiment/ or
Adolescent Psychology! or Adolescent Characteristics/ or Adolescent Health/ (62142)

18 Puberty/ (2753)

19 (adolescen® or pubescen” or prepubescen® or pre-pubescen® or pubert* or prepubert”
or pre-pubert® or teen® or preteen” or pre-teen” or juvenil* or youth* or under*age™).ti,aban,n
(347604)

20 Schoals/ or exp elementary school students/ or high school students/ or junier high
school students/ or middle school students/ (113053)

21 Child Day Caref or Nursery Schoolsf (2836)

22 (pre-school™ or preschodl” or kindergar* or daycare or day-care or nurser* or school* or
pupil* or student*) ti,ab.jn. (772814}

23 {("eight" or "nine” or "ten" or “eleven” or "twelve” or “thirteen” or “fourteen” or “fifteen” or
“sixteen” or "seventeen" or "eighteen” or "nineteen”) adj2 (year or years or age or ages or
aged)).ti,ab. (21475)

24 (("8" or "9" ar "10" or "11" or "12" or "13" or "14" or "15" or "16" or "17" or "18" or "19")
adj2 (year or years or age or ages or aged)).ti,ab. (285697)

25 orf12-24 (1772959)

26 11 and 25 (49612)

27 (transchild® or transyouth® or transteen® or transadoles* or transgid® or transboy*).tw
(14}

28 26 or 27 (49613)

29  exp Gonadotropic Hormoness (4226)

30 (pubert* adj3 block®).ti,ab. (29)

31 ((gonadotrophin or gonadotropin) and releasing) t,ab (1060)

32 (GnRH adj2 analog®) ti,ab. (49)

33 GnRH*.ti,ab. (998)

34 "GnRH agonist™.ti,ab. (72}

35 triptorelin.ti,ab. {25)

36 arvekap.tiab. (0)

37 ("AY 25650" or AY25650).ti,ab. (0)

38  ("BIM 21003" or BIM21003).ti,ab. (0)

39 ("BN 52014" or BN52014).ti,ab. (0}

40 ("CL 118532" or CL118532) #,ab. (0)

41 Debiotiab. (7)

42 diphereline.ti,ab. (0)

43  moapar ti,ab. (0}

44 pamorelin.ti,ab, (0)

45 trelstar.ti,ab. (0)

46  triptodur.ti,ab (0}

47 (WY 42422" or WY42422).1i,ab. (0)

48 (WY 42482" or WY42462) tiab. (0)

49  gonapeptyl.tiab. (0)

50  decapeptfyl.tiab. (3)

51 salvacyltiab (1)
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buserelin.ti,ab. (6}

bigonist.ti,ab. (Q)

{“hoe 766" or hoe-766 or hoe766) t,ab. {0)
profact ti,ab. (0)

receptal.tiab (0)

suprecur.t,ab. (0}

suprefact.ti,ab. (0}

tiloryth ti,ab. (0

histrelin.ti,ab. (1)

"LHRH-hydrogel implant” ti,ab. {0)
("RL 0903" or RLDOS03) ti.ab. (0)

("SPD 424" or SPD424) ti,ab. {0)
goserelin.ti,ab. {30)

("ici 118630" or ici118630) 8i,ab. {0)
("ZD-9393" or 2D8393} 4i,ab. {0)
zoladex ti,ab. (3)

leuprerelin ti,ab. (12)

carcinil.ti,ab. (0)

enanton® fi,ab. (1)

ginecrin.tiab. (1)

leuplin.ti.ab. (0)

leuprolide.ti.ab. (79}

lucrin.ti.ab. (1)

lupron.ti,ab. {18}

provren.ti.ab, {0)

pracrin.ti,ab. {0)

("tap 144" or tap144).1i,ab. (1)
(a-43818 or a43818) fi,ab. (0)
Trenantcne.ti.ab. {0}

staladex.ti,ab. (0)

prostap.ti,ab. (0}

nafarelin.ti,ab. (1)

("76932-56-4" or "76932564").4.ab, (0}
("76932-60-0" or "76932600").1i,ab. (0)
(“86220-42-0" or "86220426").1i,ab. (0)
("rs 94991 298" or rs94591298).tr,ab. (0)
synarel ti.ab. (0}

destorelin.ti.ab. (8)

gonadorelin ti,ab. {3)

("33515-09-2" or "33515092").th,ab. (0)
("51952-41-1" or "51952411").ti,ab. (0)
("52699-48-6" or "52699486").t1,ab. (0)
cetrorelix 4i,ab. (9)

cetrotide.ti,ab. (0)

("NS 75A" or NS75A).ti,ab. (0)

("NS 758" or NS75B) ti,ab. (0)

("SB 078" or SB075) ti,ab. (D)

("SB 75" or SB75) hab (1)
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100  gonadolibenn ti.ab. (1)

101 kryptocur t,ab. (0)

102  cefrorelix.ti,ab. (9)

103 cetrotide ti.ab. (0)

104  antagon.tiab. (0)

105  ganirelix ti,ab. {0)

106 ("ORG 37462" or ORGI7462}) b.ab (0}
107  orgalutran ti,ab. (0)

108 ("RS 26306" or RS26306).1i,ab. (0}
109 ("AY 24031" or AY24031).4,ab. (0)
110 factrel.h.ab. (0)

111 fertagyl tiab. {0)

112 lutrelef tiab. (0)

113 lutrepulse ti,ab. (0)

114  relefact.ti,ab. (0)

115 fertiral ti,ab. {0)

116 (hoed71 or "hoe 471") b.ab. (0)
117  relisorm_ti,ab. (0)

118 cystorelin.ti.ab. {0}

119  dirigestran.tiab {0)

120  0r/29-119 (4869)

121 28 and 120 (130)

122 hmit 121 to english language {120)
123 limit 122 to yr="2000 -Current” (93)

Appendix C Evidence selection

The Iterature searches dentfied 525 references. These were screened using their tites and

abstracts and 25 references were obtained and assessed for relevance. Of these.
2 references are included in the evidence review. The remaining 16 references were
excluded and are listed in appendix D,

73

Figure 1 ~ Study selection {low diagram

Titles and abstracts
identified, N= 525

Full coples retriaved Excluded, N=500 {not
and assessed for relevant population, design,
eligrbility, N=25

Publications included in Publications exduded
revigw, N=9 from review, N=16

(refer 1o excluded
studies list)

intervention, comparison,
outcomes, unable to
retrieve)

References submitted with Preliminary Policy Proposal

There 1s no preliminary policy propasal for this policy

Appendix D Excluded studies tabte

| Study reference

Reason for exclusion

Achille, C., Taggart, T., Eaton, N.R. et al (2020}
Longitudinal impact of gender-affirming endocrine
intervention on the mental health and well-being of
transgender youths. Preliminary results. International
Journal of Pediatric Endocninology 2020(1) 8

Intervention - data for
GnRH analogues not
reported separately from
other interventions

Bechard, Melanie, Vanderlaan, Doug P, Wood, Hayley et al

(2017) Psychosocial and Psychological Vulnerability in

Adolescents with Gender Dysphoria. A "Proof of Principle”
Study. Journal of sex & marital therapy 43(7) 678-688

Population = no GnRH
analogues at time of study

Chew, Denise, Anderson, Jemma, Williams, Katrina et al,
(2018) Hormonal Treatment in Young People With Gender
Dysphoria: A Systematic Review. Pediatrics 141(4)

All primary studies incuded
apart from 1 conference
abstract

de Vries, Annelou L C, McGuire, Jenifer K et al. (2014)
Young adult psychological outcome after puberty
suppression and gender reassignment. Pediatrics 134(4)
606-704

Population - relevant
population included in de
Vries etal 2011

Ghelani, Rahul, Lim, Cheryl, Brain, Carcline et al. {2020)
Sudden sex hormone withdrawal and the effects on body
compasition in late pubertal adolescents with gender

JPEM 33(1): 107-112

dysphoria. Journal of pediatnc endocrinolegy & metabolism.

Qutcomes — not in the
PICO
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‘Study reference

=)

for exclusion

Giovanardi, G, Morales, P, Mirabella, M &t al, (2019)
Transition memories: experiences of trans adult women with
hormone therapy and their beliefs on the usage of hormone
blockers to suppress puberty. Jounal of endacrinalogical
investigation 42(10). 1231-1240

Population — adults only

Hewitt, Jacqueline K, Paul. Campbell, Kasiannan, Porpavai
et al. (2012} Hormaone treatment of gender identity disorder
in a cohort of children and adolescents. The Medical journal

of Australia 196(8): 578-81

Outcomes ~ no data
reported for relevant
outcomes

Jensen, RK,, Jensen, JK., Simons, L.K. et al. (2019) Effact

of Cancurrent Gonadotropin-Releasing Hormone Agonist
Treatment on Dose and Side Effects of Gender-Affiming
Hormene Therapy in Adolescent Transgender Patients
Transgender Health 4(1): 300-303

QOutcomes — net in the
PICO

Klaver, Maarye, de Mutsert, Renee, Wiepjes, Chantal M et
al. (2018) Early Hormenal Treatment Affecis Body
Composition and Body Shape in Young Transgender
Adolescents. The journal of sexual medicine 15(2): 251-260

Qutcomes — not in the
PICO

Klaver, Maartje, de Mutsert, Renee van der Loos, Maria A T
C et al. {2020) Hormonal Treatment and Cardiovascular
Risk Profile in Ti gender Adolescents. Pediatrics 145(3)

Qutcomes — not in the
PICO

Lopez, Carla Mansa, Sclomon, Daniel, Boutware, Susan D
et al. (2018) Trends in the use of puberty blockers among
transgender children in the United States. Journal of
pediatric endocrinology & metabolism : JPEM 31(6): 665-
670

Quicomes —not in the
PICO

Schagen, Sebastian E E, Lustenhouwer, Paul, Cohen-
Kettenis, Peggy T et al. (2018} Changes in Adrenal
Androgens During Puberty Suppression and Gender-
Affirming Hormone Treatment in Adolescents With Gender
Dysphoria. The journal of sexual medicine 15(9): 1357-1363

Quicomes — not in the
PICO

Swendiman, Robert A, Vogiatzi, Maria G, Alter, Craig A et
al. (2019) Histrelin implantation in the pediatric population: A
10-year institutional experience. Joumal of pediatric surgery
54(7): 1457-1481

Population - less than 10%
of participants had gender
dysphoria; data not
reponted separately

Turban, Jack L, King, Dana, Carswell, Jeremi M et al
(2020) Pubertal Suppression for Transgender Youth and
Risk of Suicidal |deation Pediatrics 145(2)

Intervention — data for
GnRH analogues not
reported separately from
other interventions

Vreuenraets, Lieke Josephina Jeanne Johanna, Fredriks, A
Miranda, Hannema, Sabine £ et al. {2016) Perceptions of
Sex, Gender, and Puberty Suppression: A Qualitative
Analysis of Transgender Youth, Archives of sexual behavior
45(7): 1697-703

Outcomes —not in the
PICO

Zucker, Kenneth J, Bradley, Susan J, Cwen-Anderson,
Allison et al. (2010) Puberty-blocking hormonal therapy for
adolescents with gender identity disorder: A descriptive
clinical study. Journal of Gay & Lesbian Mental Health
15(1) 58-82

Intervention - data for
GnRH analagues not
reported separately from
ather interventions

7%
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1 The stuty =
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BAOIEICEN with Qénder | Teports that GaRH
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Psychasoclat impact
Not assessed

Engegement with hesith cars sarvices
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Domalin 1: Selection

1 somewhat representatve
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3 securerecord

4 yes
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Stopping treatmant
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Domain 2: Comparability
1
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1 record linkage

2 yes
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! (range 1D 110978

! years), iespectively at
commencement of GnRH

. analogues

Ofthe 143 adolescents in
| e shudy, 125 (87%, 36
ransfermales andg B9
| ransmiales) subsequently
#Harted froatment wath
gundos-affirmeng
hormones afier medan
1 Odrange 05103 8)
mmaou(naman

nder-affyming
horrrones wirs 16 2 years.
(range 14 51p 18 & years)
1 1f tranglemaied and 17 1
yours (rango 14 510 18 8
yEM) N ransmales

Frve adolescems who
used GnRH analagues.
hadnol slated gendes-
ifirmng hormenes at the
ume ol data collection 3.
they ware nol yst

for Tt realment due 1o
age Allhe time of data
collechon, they had used
GnRH snakogues for 3
median dursson of 2 1
years frange 16102 8}
Tanner stage was not
reporied

% adolescents had been
eimred to & pender dinic

temparanly discontinued eatment
{alter 4 monthsy
1 banzmale sxpunenced mood
sngs 4 months after commancang
GaRH analogues After 2 7 years he
developed unaxplaned severe
Rt es and aped wight loas and
due 0 hra generai condtian
disconnued GnRH anaiogucs after
2d years'
1 ransmade slopped GARH
anslagues as his parents were
unable I reguay collect
‘medicaoon Irom the pharmacy and
1ake im 10 appanimnts for the
ectons®

Fln':lﬂnlemems (3 3%) stapped

trastment as bey no longes wshed o

conwwa with gander-affi mang weament

* 1 adolescent had Deen very
de¥esied aboutbeemt development
atihe stert of GrRH anamgues and
Iater thought that she might want to
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She did not want to tve as @ bay and
dscontinued GnRH ana ngues,
@though dreaded broast
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= 1 adigleascant axpenenced concurrent
paychosocial prodlems interierng
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idenbiy and did not cutrendy want
weatment 3

« 1 .adolescent &N more i between
male and lemale and therefore dd
not wanl to conbaug with GnRH
anslogues &

« 1 adoescent made 2 socia
taeesibon whde Lang GnRH
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besiment, ncluding 1 wha snalogues and shorly after decided |
had prolonged use o discondnue reatment ¢ |
» | mcescont ducontmued atar |
usng GnRH wra the |
wemment mn them to (eel wha
thay wa |
The TRGERT T Was alieady RH snatogues, aupprensed For ma & had na added value® (ranamale,
) 19 yeses)
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! with GARH analogues {recevad | 1eporied but all maes and 110 sea assigned al bicth
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mean {150} age 155281 41
years) korn a sampling frame of
436 consecutive adalessonts
refemred 1o the sarmce
2010 5nd 2014 The mean
(£SD) ape (ne201} ut the start of
GnRH anslagues was 1648
[£? 26} range 1310 17 yeas
Tnemterval iram the st of the
diagnoshe grocedure to the start
of pubwrly supprossion ook
approximataly 1 5 yewrs (20 53]
basehne

None of the defaysd siable
indniduals recased puberty
suppression at the trme of thes
study Tamner slage was not
reported

and delayed sliginie
[nm100) adalescents,

fermales seare of 56 1[+4 3) testd 07
p<0 001

Baseoline sssesament  Jmpact on inertal healtlr

[following etagnnshe

procedure) wes.

fallowed by roBow:up

at 8 menths from
beseling {T1), 12

mon
baseline {T3)

om
baseline {T2) 3118
e from

7

ot assessed

Impact on quality of irfe
Hot assrased

Important outcomes
P.-ycomndn impact

The Chidrens Glutial Assessment Scaly
(CGAS)ws yyed L0 DESEES
adolescunts' psychosoceal functoning

wos admwwsiered by

psychekagsls, psychoths apssts, and
PEYCINEAIISTS (nira-clses eomelshen
assessment was 0 76 ¢ Cronbach'sa

50 84)
AL baselne, CGAS soores were not
assoczated with By demographie
vaoable, 0 both sex assigned ai bith
males s sex assigned At barth females
(@llp>0 1)
in Companson wilh sex asugned at bath
lemnlu. Aex assigned at birth males had
bcolly significantly lower mean
(-st buselne CGAS cores (354
[£127) versus 502 [11 8). 14em12 15,
p=003)
There was ne sabstcaly sondicand
difference in mean (S0 CGAS scores
at beseline (T0) betwean immedialely
<ligible adolestents and delayed:
dolescenis (n=201. 58 72 (£11 38)
vorsus 5683 [+13 14] Pleat121
p=0 23)
Immadlately eliglble compared with
defuyed eligible parikcipants
1 At follow-up, there was no statiscally
 martcar diference in mean (+80)

Overall quaNty I3 a35¢33¢d as
poot

Other comments Physical snd
#éychalopoal comorbidity was
podrly reparted, concamnant use of
other medkines was not reparted
Largs unexplained (051 1o follow-up
BATH) 8 T3

Source of fundng not reporied
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CGAS scores atany follow-up time pomnt

(T4, T2 o1 T3) betwesn immedsaisly

Bligibée Adal¥ssants and dethyed eligible

adnlescents.

o T1.n=201.60 59 [£12 17)varsus
6029 [£12 81), est 34, pd 73

o T2.n=121, 470 [+13 34) versus
8297 (£14 10]. Hest 065, pxd 43

» 13,0271 67 40[£13 93] vermus
azsamssal Itest 149, p=0 14

All participants.

Thers was n stetmbcally sonrhcant

Incresse N mean (1SD} CGAS scoves at

arry follrw.up trme pot (T1, T2 or T3}

compared with hasewne (TO) for the all

adgieadedls group

TO (n=20%) versus T1 (n=201), 57 73

1212 27] varsus 60 86 [217 47] rtest

4 87, p<0 001

To{ﬂoﬁv«ius T2 (ne121) 5773

1£12 27] versus 63 31 [+14 #1) ttest

370, peD 001

TO-{nw20%) varsys T3 (=71), 57 73

(412 27] versus 64 B3 [213 B3], tdest

411, p<0 009

There was a stasustically sprficant

Increass in mean (15D} CGAS scores.

when companng the follow-up penod 11

ta T bul net [of the penodd 1 ta T2

T2 10 T3, for il adciescents.

*  T1{n=201) varsus T2 {n=121), 60 63

212 47] wersus B3 31 [+14 41) r-teat

1.73, p<Q 0B

T1 {n=201) varsus T3 {n=71), 60 68

812 7] vrsus B4 93 [113 BS]. f1ent

3 at, pet 2

T2 {rw123) varsus T3 {0=71), 63 31

F214 43] versus 64 B3 [213 B5]. t-test

078 ;=045

.
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There were no statrsocally signicant
offerences i CGAS 1cores betwien sex
asugned at brih males and sex
asugned al uih lemaies with gender
s an all the follow-up evaluahons
188 p>0 1) Oslayed sliptie and
mmedialely capbie adclescents wilh
gEnder dysphora weve not stabsicaly
sugnificantly diferent lor demographa:
vanablos (sll p>0 1)
Immedintety eligible particl pants
There was a statisocally sonlicant
icrease in maan (19D) CGAS scares at
Tollew-up bines T2 and T3 compared
vath biageine (T0) byt nat for T verss.
T1, o the immedately sbgble
adolescants
«  TO[M8101) vestars T4 (n5107), 58 72
[£11 38) versus 60 88 (£12 17), Hetl
131,9=0 19
= TO(n=101) varsus T2 (n=60}, 58 72
[£11 3B) versus 64 70:(213 34], tHest
302 p=0003
+ TOM=101) versus T3 {n=35), 58 72
(211 38) versus 67 40213 93], rest
368, peti 00
Thave wars a slatabcally sgnificant
Increase i maan (15D] COAS soores.
when comparing the lollow-up penad T1
0 T3 with #ach cther but ol for the
penads T110 T2 and T21a T3, for the
smmedialely ehpblc adolescents
+  T1p=101} versus T2 {n=60), 60 49
(£1217) vevsus 64 70 [£13 24), t-1est
185, pebo?
e T1(n=10%) versus T3 (nu35), 60 49
(212 V7] versus 67 40 [£13 93], ttast
263, p<0 001

- Maily hetalla

& T2{n=60}veraus T3 {nn35), 64 70
[£13 34] versus 67 40 (13 93), -1ast
084, p=035

The v thal iy ebgile adalmcents

had 3 CGAS score which was ngt

stausneslly sigreficantly difterent
compared to the sampée of chddren!

SHIORECHILE wilhout SDsarved

pycholognal fraychiaing symptams

after 12 monins of publerty Fuppressian
T2 =001 =089

| mivetiors ) Sy oaio

Appinbosl wnd Finding -

The samole v2e was 70 -

de Vries A, Stmensma T, Intervention Critical cutcomes. This study waz appraised usng
Doreleyers T, et ol (2011) o were | Impact on gentier dysphonis the Mewcastie. Ottawa toglfor
by SupDIELTION 1Y anEopUes (Mean agn (250] a8 addetaed i Diselne | Impact on gendet SEEions s cohon studes
acolescants with gender sasesament 11621 8 years) (TO) befors the slant | sssessrd umng the Ugecht Gender
sdentily drimidier aprospectve | from 8 sempingframe of 198 | of GoRH anslogues | Dyspheria Seale (UGDS) Domain 1; Section
{ellgw up siudy The Joumael of | consecubve adolescents {na specsiic ®  There was no statistically signicet | 1 S0mewnal repreceniabve of
Sexuml Mediine & (8) 2276- refefied (o the service belwesn | rsatment, dose or dilforence w UGDS scores between children and dolescents
83 2000 and 2008 route of T0and T4 (n=d1} There was a who have gender dysphoris
| Inclusion cntena were if ey sconestsation sisbstcalty significant difierence 2 nonon-exposed conon

Netheriands subtequently staded gender. reportad) Dbetwesn sex 2scgned at birth males | 3 no descrpbon

afeming hormon es between and sex gstigned at birth lemales. 4 no
Prespectve longrudinal 2003 and 2000 [mean [SD) age | Comparison with 6k ssmgned & birth females: Domain 2: Comparabilily
observatonal single cente atstart of GARH anologues was | The same 70 reporting more enter dysphoria, £ 1 wudy conirols for age. age at
befora and ahter shay 14 7521 92] yeara}' Na adolescents weore (o, &), # 1599 (1,39}, <0 001 siact of reatment, 10, andl

rilona were d at ental factors.
descrbed follow-up (T4}, DAt &0 ANEN Tradlth Domain 3: Ouicome
by o) were aseessed 1 ne desenphion

Mo dimgnosic critena of SLaring gender- useng the Beck Capressicn laventory 2 nokunclear

CONCAMIIANT Traatments werd Afarming homen s (B01-1) 3 complete

reporied Tanner stage of the N2t 3l adoiescents »  There was a stalnbcally sgribcant

ncluded adolescsnts was not d ol veduchion m 804 score botwoen TO Ovaral quaiity Is assesssd as

reported avsessmants for all a0 T1,n=41, 801 [+7 12]versus | poar

s 495 [2872), F (o, endf), P 528
11.39), p=01004 Other comments: Physical and
s Thew sigribcant o
dfarance between sex ssugned s | Nt reponed, connovriant use of
82
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birth males and sex assigned at birth
femalws, F (df. eraf), P 3 85(1,29)
pen aS?

Anger and sniety were assessedusing

Trait Anger and Ansiely (TP} and STA),

respectvely) Scaies of the State-Tran

Peraonality invenlory

o There wes no atsisscally sgndicont
differencs In anger (TP() scale scores
between T and T1 {n=41) There
wirs 2 slababcaty signifeant
dffcrene between vex asagnod st
birth males end sex Bssigned at birth
females, with sex sssigned  tirth
iemales reporting Increaced anger
comparad with sex assigned ol burth
males, F (o, evdh), @ 5 70{139),
p=0 022

o Similarty, there was no statsoeally
significant dfference In Baxiety {STAI)
acale secves between TG mnd T1
fn=41) Thure was a Habshoaly
sigmiicant dfterance betwaen sex
a3suned sl beth maes and sex
ged ALrh lemales, with 8%
asmgned at beth females reporung
WCrensed arwiety compared with sex
insgned at brth males, F (oL, emd),

P 18 07 {1,38), p<0 001

Impact an queilty of iife
Not assessed

Important cutcomes.

Impact on bocdy imige

Impsect on body mags was asiessad
using the Bady Image Seale o measure
body sabsfacton (BIS)

olfver medicines wak nat.
reparted

Source of hunding The stuy
was supported by mpersonat
rant awasded to the hirst authar
0y Ore Netherlands Orgarerston
for Health Research and
Development

109
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There wars noatatishcally sigrdicant
defferenca belwoen T0 and T1 for any of
the 3 BIS scores (pumary sex
charactensbes, secondory sex
charsctenaics or neutral ch wractenshca
n=57) There were stabstcally smrifcant
dflererices betwoen sex ssugned ol birth
ales and sex s3sgned of bath females,
with sex assigned at bith fernales
14£0MNG MOre dasatETAcon, o
«  prmary sexusl chacactenstcs, F (df,
eman). & 4 11{1.55) p=0 D47
»  seconday sexual characternbes, &
(. errdfy, A 11 57 (1,55, p=0 001
But oo statshcaty signifcant diterence
between $ax BSUQNE DT MalEY and
sax as8igned at birth farnales was found
for nevlral Chatactenabes However, ihere
vk & AgniBcant migrdchon effect
bwtwean sox assignad al bath sex and the
changes of gender dyaphona hetween T0
and 71, sex assigned at burth lemales
becama mare dsatisfied with their
2eCaNCAY aEx characlensics companed
wath sex Fngned at buth mates, F (df
o), P 13 59 (1,55). p<0 001) and
neutral charactenstics, £ (of emdf), P
1526{1.55) p<0 001}

Psychosacial impaci
Paythosoeial wnict wit ssaessed Lung
bt the Child Behavinur Checliest
(CBCL) #nd the Youth Sell-Report (SR}
G PIKENT N3 SOCRICENS cespechvely
Thé Chilgren’s Global Assessmant Scals
was also reported

There was a statisboaly signficant

et ¢arse m mesn (£50) lotal.
inlemnghsing, snd exiemulmang’ parental
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CBCL scores between T0 and T1* for 2l

adolescents (nsS4y

« Total score (TO—T1) 60.70 (12 78]
versus 54 46 (611 2L F (1 ewrdny, P
2617(1,52), p<0l)0|

+ Imemokyng soor
{£1221] versus 54 56[:10 22| F(d!
wrel, P: 22 93{1,52}, p=2 001,

+  Exlemaming seore {T0 - T1) 58
=12 99] vwws 5301 g1 IS] F(dl
endf, P 12 04 {1,52), p=0 DO

Thera wat no shlﬁhully nwm
afference bedveeh S S330ned 31 bailh
malgs. and swx Assigned 3t birth lemalys.
far total and internabming CBCL score bot
there was a signdicant dlesence for the
extanakiing scote
+  Extemaksing score, Fldl e}, P
629 {1,52), pro015
Thers was 3 stadsically signficant
decréase in maan {1S0) tutal,
Internalisang, ane extarnaluing’ YSR
£cones. between TO and T1 for ail
udolesconts (n=54)
r  Total score {T0— n;ssns[m sal
versus 50 00 f210 56 F
16.24 (1,52), p<a 001
nternclsang TD - T1) 56 04
2127 49) yersu: 321163 F
P 1.52), p<0 00

ali 340 36 Tiy
BT verdis 49 G829 15) F (o

eqran, P 7 26{1,52), p=0 D08
There wark nd 3tatihcally dignificant
diffarence betweon sex sstigned ol bith
males and sex assgrad at birth females
for total and intarnaleing YSR scove but
there was a srficant défesence for the
exlemalizng score

* The:

ba

eex ssagried
(1994 yoars, p=0028), ag¢ b stant OPGIRH anbiogwes (14 25 (<1, 7o veriun 1521 4195 yeare.

2105 years p=0008) Mo sistsecally

mankal alalus educalon, and cemual steacion 1o o, sharor
BCL,

v Externalitang unu F [, ean), P
914 (1,52), p=R
Theve was @ mmuw significant
Increase n C3AS mean {2 5D} score
between TOand T( in=41), 70 24 [£10.12]
warsus 72.90 (¢ 63], F {¢), ¢wdn), P B 76
£1,39), pr0 405 There was a stalishcally
sigreficant difference betwaen sex
aswgned ot bath males and sex assighed
af birth females. with 3ex ssnoned ot barth
famaies reparang lower acare for gianal
funchomng compdred with 3ex assigned
o barth misles, Fiof, orrdl), P. 5.77 (1.52).
p=002
The proportion of adolescents sconng in
the clinscal range signeicantly dacreased
Detiveen Y0and T4, on the CBCL totl
problem seqle (48 4% verses 22 2%, X1}
=600, p=0 004}, and the wternalisng
scate (20 6% veraus 19 1%, X1]= 571,
p0017) of the YSR

3nd cex afcined af brin rmul« f B At pesmearwt (1314 [21 55 veraus 1410
Inoamol

)and age at the atar of nes {16 24 [+1 2] versus 1699
e

P! ng honrones, hull eeale I, parenial

hath
YSR. BOL, In sTAI CGAS, IGS. and IS af aolescenis wiho compicied S0l akostments §nd mean sceret of adolecinis who

compietad eoly ane of e SHI0MMENS Ievaated mmnﬁnu aefironces on WA Ueod KBS, M owilhor TO G 8t T1

3 The CBELAYSR has

$9matc COMPIBNIE ECOICK: eXIeMnadsing SCOKG WIWCR Sums ua-Broaking
<ecL

and aggrecsive benawols THe 1012l PIOUIEMS. score S 1w 4L of Mie scores o all Ihe problem dems. The YSR v 3 chuld ell.cepon uersion of 1ha
A repaated measures ANDVA (analysia of virisnce) was used

Bl tetalls

s Shudy auicomes. 1
Jos: Ting J, Butler G (2019) | Adckescente (1210 14 years) Treatment vath & Critical oulcomes This shudy was appraised using
of GrRH anologus ‘wih gender dysphana (na GnRH anwogue lor | No crrical aulcomes assessed the Newcaste-Ontaw:
eptirent v Done (rngrp ﬂel\hly dagrisbs cnlena descnbed), atleast 1 year or assessmant checkist for cohart
ﬂnp gh m’ mml =70, u\::hng ugnl they Iﬂr::lomn( :n teomes , Sludds
o1a heangs from alarge rexched 16 years e density: iumbar
nssooul carae Journal o nekiding 31 yemelomolerand | cgeolic ’ Lumbat apine bane mineral apparent Domain 1- Setact
pediatne sndocnciogy & fregiment, gose or | darsily (BMADP 0o § year laman iz on
metaholism 32710} 1077-1081 route of T (mean (£SD))
13
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United Knggom

Rewospectve fongtudinal
obseryasonsl sngle ceave siudy

To mweshgato whother bhre 15
any signcant koss of bone
mineral dengity (BMD) and bane
mineral apparent densry (BMAD)
fof up 16 3 years of GARH
angiogues To investigate
whather thare was a significant
dhop ahter 1 year of traalment
10llerwing Abrupt-withcr iowdl

20110 2016
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|2
Allhad besn seen and asseased

by a Gender Identy
Development Seracy mulh-
disciplinary psychosoctsl heasth
temm for 9l least4 assessments
gver 3 minimum af 8 months Al
Parcipants had sntared pubsrty
and i but 2 of the tranamales
wAIE postmenarthal

87% of the ransiemates were in
y puberty (32-3 and
tetlicular volume >4 mi} and
43% were i [3te puberty (G4
5)

Oetais of the sampling fram
were ot reparted

Further detels of how the
SOMPIE WS orawn are not
Feported

admenist anon
reparted

Ne cancemitant
eatments were
fepoeted

No comparmtor

I8 grcreal 3t sasabe,
0233 lom? 10 026) ¢ 1 your (p=0 450),
z-ncore 0 850{0 154) &t basene. -0 225
11027) ™ 1 year (p=0 000}
Transmales (mean {+S0)
0 196 {0 0135) plom3 at baselne, 0 201
{0033) lem3 M 1 year (p=0 074),
2-2c0re -0 186 (1 230) ol buswkny,
-0 541 (1 398) ut 1 yoar (p=0 005}
Lumbar spine BMAD 0 t0 2 years
Transfamsies (mean (£S0))
0240.{0 027) glemd 2l bassne, 0 240
(B030] gfom3 #12 yenes (p=0 8BS),
Tacode U438 {0 803) ol besohne, -0 279
(0930] at 2 years (pe0 000)
Traramales (mean [+SD}
0 195 [0 058} cm3 f basebne, O 158
(0 055} at 2 ysars (p=0433),
Z-acore =0 361 (1 439 o Ragaling,
=0 813¢1 3183 at 2 ywars {p=0 001}
Lumbar minaral genalty
(BMD} 0 to1 year
Tranglemales (mean (250))
154y kg/m2 at basskne, D 859
(0 129) ko' at | yoar (p=0952),
z-score 0 018 (1.105) gt basaline,
=0 4611 121) 3¢ 1 year (p=0 003)
Traramabes (mean [2SD))
0.634 (0.149) kg/m2 at baseline, 0 718
(0 124) Khr2 &t 1 yew (p=0008),
zoszorn —0 395 (1 428) ot basaing,
-1278¢1 410) ll 1 yull(p=0 000)
Lumdbar spine Bl 2 years
Tr:nslemales [mun [ SO
0857 {0 141) kym2 at basetina, 0 875
{0 130) kgmi2 at 2 years (pall 395},
z-scere O 130 ((972) 3 bakelne, -0 B9
(‘ 75) at 2 yeary, {p=0 000}
remymales {mean [£S0])

1 Somews ol representave of
children and adolescents who
have gender dysphona

2 Notappkcable

3 Vi routing Climica! records.
4 No

Domain 2: Comparatility

1 Mo confral group

Domain 3: Quicome

1 Vi ouline chnical rocords
ZYes

3 Ho stalement

Ovenall quality is assessed as
Poor

Other cormmunts although the
ewidence 13 of poor quality. the
tesults suggest a possidle
AEECCITNON betwe £ GARH
analogues and BMAD
However, the results are nol
reliable snd could be due ta
bims of chance Further detals
of how the sampie was. drawn
are not reparted No
oncamitant freatments were
reported

Sowce of fJunding None
disclosad

a7
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¥ LumbaT 3pin® {L1-L4) MO was measured by yearly Jusl energy X-my -mmﬂnm mm w308 at bagelns (S 70, { mr n=T0), 3nd 2 years (831
ried 23 glom3 and z scarm Hep BMAD 3 s sw nol

TEMAD i & take adjutid valut f

I

© [imeewsioes | Smafy outcomes

0 695 (0 2201 kg/m2 at baseline, 0 v
(0 209) kgim2 a1 2 years {p=0 039),
2-3enre -0 715 (1 408) at baseling
~2 00 {1 384) at 2 years (p=0 000}

Bone denalty: femorst

Femaral neck (hip) 8MD 0 to 1 year

Trarsfemales {mean [+SO))

0864 (0 118) kg/m2 ut baseuns, 0905

{0 104) kg/m2 at 1 year |p=0571),

z-wwiw O 157 (0 90%) ot birtahne, -0 340

{0 816) wt 1 yesr (p=0002)

Tranymples (mean [235D))

0 772(0 137) kgfm2 at basekne, 0 785

{0 120) kohn2 at 1 year (a0 787,

Z-se(e ~0 BEI(1 215) ol basewns

~14401 075) ®t 1 yeor (p=01000)

Femoral nech (hip) BMD 0 to 2 years

Transfemales (rean [$50)

0920 (0 116) kpm2 3t haseane O 010

{0 125) kpimi2 od 2 years (p=0 402

z-300m § 450 {0 781) at bavaine. -0 BOD

{1 059) &4 2 years (p=0 002)
rsnsmales (mesn [$SD])

786 (0 215) kgym2 a bacebne. 0 772

[0 197) 842 yeass {pa0 604).

Zatore =1 075 {1 45 & bndm

01|

caulated a5 there ware 0o avadatiie raference ranges

E [l =
hatchadouran K, Shazhan &
Hatzger D (201d) Clincal

e BgemEn of youth wih
gender gysphona m

dysphona who started G
lopues. (& m-lmil'f
14721 9 years] outof 34 ymayg

IFQ ey
Young peopie willy gordr

B0 g e W
dysah
W kel

T =




vancauver Tha Joumnad of
Pediatnics 164 (d) B6-11

Canade

. Retrospactve observationsl
han ravew single cantre
wudy
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peopia saen attie unit between
1808 and 2011

Note the ransmale and
ramiemale subgroups reported
m the paper 15 discrepant, 15
transmales and 11 Wanslemales
{n=26) reporied m the cutcomas
sacton rather than the n=27
staed in the paper, compiete
oulcome reparting s slso
oMl o he wansfemaie
proug

Inchssion crleria were alleast
Teonor stage 2 pubertal
development, previcus
ngetsment by 8 menal healih
profassianal and & ccnfirmed
dingnodus of ghnder dyphona
(diwgnoshe etlena nol
wpecdied) No mchrsion crena
are specibed

speciic beatment,

dose o route of

wdministrabon

The authors report that of 15 ransmales
taking GnRH analogues
+ 14 ranstoned (o teslosierone
ueatment dunng the obeervation
penad
« 7 contrued taking GoRH analogues
alter starting testosterone
s 7 cdcontinued GaRH dnalaguet afler
3 rmadian of 3 0 years frange 0 20
92 pewrs), of which
5 descontinued aher hysterecimy
andsalpingo-aaphoreclomy
1 dcontinuad after2 2 years
{iratuboned W gender-afiiveng
hormans)
1 dscontinued mier <2 manihs
dut 1o mead and smotenal

labiy

Tha authors reped that of 11 transfemales

taking GnRH analogues

+ Sreceived destogen weatment during
the cbservalion penad

« 4 cominupd talng GaRM analagues.
duing oestrogen geatment

+ 1 dsconbnued GnRH analogues

dunng oesirogen treatment [no

reason raported)

1 stepped GARH analogues after 2

Tew months. due 1o emotional atdy

« 1 siepped GoRH analugues before
ces¥ogan Featment {the following
year delayed dut o heavy tmaking)

+ 1ascononued GnRH analagues alter
13 monihs due 1o choasng not to
pursue raasian

Sataty
Of the 27 pabents beated with GoRH
Hoiigu e

not reported
o noo-expnsed cohart
eguIo record

no

main 2: Comparabltity
nat applicabie
Damain 2 Qutcome

; rcord Iinkage

1
2z
3
4
Do
1.

yes
3 incomphete mssng data

Overall quality Is assassed as
poor.

Other commants mental heatth
comerbidity was reported for all
parocipants bk nak for e GnRH
anaiogue COhOR Beparakely
Concarmiant use of other
medeines way nol reporied

Sourse of anchng No source of
fundng idenbfied

1 Farmaé pasticpant developed
Henle sbpcesses, they wore switched
from (euprobrde acetate o Mplosehn,
and this waa well tolerated

1 iransmale parbcipant developed leg
pans and headaches on GnRH

#n vgues whih evenivally resclved
without ieatment

1 partipant ganed 19 kg within §
manths of nibating GnRH analogues,
alhough thew body mass Index ‘was
85 percentile betore GNRH

analogues
1S M, Huboas Aetal dolescents (mean age S0 | The interveme= L Mtical oulcomes | Thes study mas s sssing usirig
(2015) Hone mass m yman, 14 921 9 lor ransfemnales and was GnRH No criucal Quitomes astitied e Newcasis iuma qually
sculiheod lallowng gonadabropn 15022 € for transmales al stat  analogue assessment o kit lor cohart
isleasing horn « of GnRH P Aludies
UEHMEN| 1 E(GL6-68K HOMMONE | Parhc pants were indluded 1 {Uiptarelin pamasie | Hona dansiy; imbar
uemment 1 adolegconz with Ihéy met DSMAV-TR crilana for 1+ > 75 ™9 Lumbar s pine bone mineral apparen! | Domaln 1: Selection
gendaf dyzphona Tha Joarnal o | gander idenity disorder of | subaslaneously denslty (BMAD)' 1. somawhat representatve of
chnsl endacrinology and adolescence and had been very A weeks) Change frem slaring GnRH ana ague children and adakescents wha
metaboliem 10{2) «270-5 wesied with GaRH analogues. followed by gender | {mean age 14 91 O) lo starkng gender- | hawve gendet dysphana
and gender-alfinmng harmenes | Sfrng hormanes. | affrming harmanes (mean age 2 not sppiicabis
Hatharlands durmg e pubertd years No | from 16 yearswih | 16651 4} m [£5D]) | 3 vim roubee
concamilant restments wers | @conbnuaton of | GnRH analague 022 (0 03) pemd, 4 ne
reported ‘GRRA analogue pncer-affeming hermones ©22(002)  Domain 2: Comparabliity
Rewospective fongtucinal aher gonadectomy | gicm3 {NS), 1 no conkial grqup
observabanal sngs cante stady z-score GoRH analogue -0 44 (1 103, | Domaln 3: Oulcame
| Median curation of lnpv::lsv'mllmni hormanes -0 90 (0 80) ; ;I.l‘m\.lnz clincal records
1o assass BMD duvelopment GnRHNIOQUE | & oo fiom statng GRRH analogue | 3 Toliow-up sate veniable across
dunng GnRH analogues and al ontherapy n
(mean age 15 0£2 0] 10 starung gender- | imepoints and no Gescrphan of
s9e 22 years in adolescents with ronsfemaer wags | e e e thoss I
dysphonia who started 1 3years {range. 9 fmean o v last
gonder dyspl Y 0% | 18453 3) n andmales (mewn [£5D]
freatment lor gendas dysphatia 051038 years), GoRH analogue 025 (003) glom,
dunng adolescence and m ransmalas p J
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was 1 5 yens

gender-afiiming hormancs. 0 24 0 02)
gem3 (NS

Overall quality Is assessad as
poor
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(range, 02510
52 yoms)

e ———=

£-3cote GARH snalcque 0 28 (0 90).
gender.affemng hormanes -0 56 10 81)
(p=0004)

LUMBST Spine Bane minersl density
{emp)*

Ghanpe rom startng GoRH anslegue
(mesn age 14 83.9} 1o staring gencer-
hemng hormnes {mean age

16621 d) 0 wanafemales {mean (+80))
GARH analogue 0 B4 {0 13) gim3,
gncr-alfxrrang hormones O 84 (D 11}
o/m2 (NS},

z-8cora GnitH anslogue -0 77 (0 88),
gendec-slfrming hormones -1 01 (0 93}
{NS)

Ehange fram starng GaRH

{mean age 15 042 0 lo darting gender:
sflsming hormanes (mean ugs

16.4£2 3} In ranamsles (mean |1S0)
GnRH anslogue 095 (0 12} gim2,
gendec-affxming hormones 0 84 (0 10)
ohT2 (p=0 006),

2-acere GnRH analegue 017 {1 18],
genges-affsmeng hormones -0 7210 99)
(p<0 0013

Bono densiry; femoral

Femaral aren BMAD'

Change from slarting GnRH anslogue
{mean age 14 9:1 5) to starbng gender-
sifirreng hormenes (mean age

16621 4) w transfemales (mean (£SD])
GnRH analogue 028 (0 04) giem3,
gender-affitmang harnwaes 0 28 {0 04)
Plem3 [NS),

z-5core GnRH anslogue -093 (1 22)
gander-ffrming hormonea -1 87 (1 741
{p=NS)

Changs from slaring GRRH anslague

[ Ao e Temding ", +

Other comments: Within person
companson Small numbess of
parsapants m each subgroup No
cancenslant kestments or
carmartidines were reported

Source of fundg None
dieckosed
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" BMD 3nd BMAD af the [Lmbar Spnc and lemarsl FGION (RGnSETHAANT 3130) MasbURes by DXA 4 Ae a1

yasn (n=34)

Intmrresices

intarventians

[mean 8g¢ 15 012 D Lr starag fendes
affuming hotmanes rmean age

18 422 3) in Tansmales imean (<50)1
GRRH aradlogue 032 (D 04) glemnd
g&dr-uﬂlmﬂn hormongs 9 31(0 04,

(NS}
2-3core GnRH analogue 001 {0701
gander-afyming hrmones 0 28(0 74,

(NS}

Femaral aren BWO"

‘Change from startng GnRH analoguc
(mizar age 14 921 9) to starsag gender-
affaming hormenes (mean a

18821 4) in Tanstemales (mean [+50):
GnRH analogue 0 88 (0 52} pir2,
gender-afimng harmanes 087 {0 08)
{N5),

1-3corn SaRH analogua ~066 (0 77).
gecder-afhy e hormones -0 95 (0 83)
NS)

Change from ataring GnRH analogue
{mean ag¢ 15 012 0) to starbng pender.
affrmang harmenies (mean age

16 422 3) m Eangmales (mesn [£SO)),
GoRH analogue 092 {0 10) g/m2,
gendar-affeming harmones 0 38 (0
(=0 205)

£-4core GRH analogue D36 (088),
pender-sfrming hormones ~0 35 (0 79)
pm0 601}

Ekidy culcomes

[ Awpralsal and Funding

(
Bt SPGARH gnatogues (1E32) H87 of Qenser AMIming homanss (Ao M) and 8t 22

Appraiasi and Funairig

— = — - . - e ———1
Schagen SEE, Cohen- Adoiescents wih gender gysphona GARH analogue Crifieal sutcomes They study was sopeusedusing
Kettenis AT, Delemarre- | (n=116), median age (range) monatherapy Ne crocal ovtcomes assessed e Newcaste-Ottawa quakty
wan de Vsl HA d &l 136 years (11610 17 90 (Inploreln parmeats + assessment cheskrst for conon
(2018) bansfemales and 14 2years (11 100 | 375 mg a1 Q Zand 4 | Emportant cuteomes Shicies
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| Popuiaion Interventions | Shuty autcomes. = Appraiasl and Funding
186} 1n fransmales cunng frst year of | weeks followea by | Otter safely oulcomes: iver functian -
GRH mnalogues inyechons every 4 Glutantyl bansferase was not elevated st | Domaln 1: Selection
Parncipants were inchded i they met | W¥oks, route ol baseline o dunng reaiment in sy 1 tomewhat rapresentaive of
” DSMAV-TR catera for gon ! { anpartate chidren and adolescents who
ety n e ehatis, had Lekong antieme described) for at annolranslerase {AST) snd alaoine have dysphona
Cyugphtic Adalintents. | gender dysphors, were lease 3 months aminotianslisrase {ALT) abova Oy 2 not applicable
journsd of tecust paychologpeally stabée and were g reference range wars present at haseiine | 3 via routine ciniesl records
medicne 13¢7) 1125-32 | in g supporiive envicanment No butwere not more peevalent dunng % na
CONCOMAING LeaIMAnts ware Ireatment than at Domaln 2: Comparabliity
Aport Glutamy bansierase, AST, 3nd ALT 1 né contal proup
Hetherlands ’ + leweis b not sgnivcanty change from Domaln 3: Outcome
Daseine to 12 manins of keatment 1 wia routine chnical records
Prospectve langbudnal No valuos or slabsical aralysos wore 2 yas
udy reported 3 no statement
To desenbe the changes !Onw;;;:"ahry outcovmas: kidney Overall guality Is assessed as
pacr
m:'m Change in serum crealinine between 0
oorms, wad 5o and 4 year Other comments Whihin person
,’md. during GORH Transfemales (mean (£5D}) 70 comparneen No concemiant
analagues of * were
. mdolsscents win gender micromei at 1 ywar (p=0 200 reported
e Transmales {maan (£50) 73 (8 Source of ndng Foring
o enzymes, rend m utbasaline, 88 (13) mcromoll | pharmaceubcats (hplarsin
{uncion and changesm a1 yead {BH0 01} manufacwrer)
‘body composslion
1988 to 2005
Wity deRaive | Popdsiiny iy [ Aopeini i iy
Staphorsass A, ‘T inches) This study was appt smed use gy
Baudewnpo P, Kroulels | wrth Gander [denity Drsarder GnRH wni No orlecal eulcomes mssessed the Newcastle Ottawa teol lor
P, ¢t 8. {2013 Puberty according 1o the OSM-IY-TR snd & | {nptorel n pamonte cohort studies
| BRRIPERAN IS execy] v 0381 12 vears Ofd and Tanner sinje 3T mgevery4 Importafil oulcomes
Tunclioning an IMRI <lus | of at lenst B2 or G2 10 G3 win waeks | Py rosocial inges Domain 1 Sefaction domain

L.x]

dutally

QUL fer

zphana
Psychoneurcentdecnnology
5651809

Nethelands

Cross-secuonal (singe
bme point) assessment
single canirs stidy
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measurable orstracic and

tostosterons leveis 16 qils and boys
respachively

For sll proup's excheion culena wern
an insulficient command of the Dutch

(how assessed not
reperied), Unadjurted endocnng
dsordars, neuralagical ar paychitne
testrclers. thad cold lead to deviant
twstresulls {Gotaits not reporied) use
of psychoUopes mackcaton, and
canumodicabans for 2n MR scan
Addnansily, adlescents recenng
pubsty delayng medzaten of ary
farm al hoimones. besides oral
conbacepbves wers sxcluded us
conkols

The sample e was 85 of whom 43
were 5 (the numbers are
discrepant wilh the nurabes for whom
BULEONES e fepntid n=d0) walh
@ender dyrphons (20 of whom wive
being wreated with GniRH anslogues),
24 gris and 21 bays withoul gender
dy$phona acted s Cantrold (il
further reported hete] Datady of the
sampiing frame ave nut regorted

The ages st which GaRH analogues
wele S0 was notraparted Tha
msan duravon of reatment was 1 &
years{3D 10)

Mean (150 Tanner slage for ¢ach

Soun was reported

o Tramlsmales 3 ¥ [11.1]

» Transfemales on GnRH
g, 4 1 [£10]

Interventons

| Bty aukcosks.

“subcutaneously or
nvamuscularly)

Comparkon

The comparrsen was
berween
ARALSLENS with
gendar dysphona
recening GnRH
analogues and thase:
witheul GnRH
P es

The Child Benayiour Checkist I4BCL)
was used 10 B5sRs% pAychasocal impact
The CBCL wart adminmtered ance dunng
the study The reported outcomes lor
wach proup were [n, mean [15D))

»  Tianalemales (all, n=18) 57

132
s Teerstemales on GnRH
analogues (n=8} 57 4 (19 8]
= Transtermales without GrRH
snalogues (n=10) 58 2 (29 3}
s Trammsles (a8 n=22) 604
11102}
«  Transmalss on GnRH analogues
=12 525 (204
+  Trensmales without GhRA
0% (N=10) 63 9 [¢10.5]
The analysis of the CBOL data is nat
discussed, and stabistical analydd v
unclear

Apmn i

[V eomewhal representative of

childien and 3colesc anty
wha hirvs gendos dysphona

2 drawn from the same
COmMmANty 2 the exposed
conort

via roubne chnical recorets
na

diagnosis
Domaln 3: Outcome

1 wa chrecal avsessment
2 yes

3 unclear

Ovarall quailty is assessed as
poar.

Other comments” Physicsl and
peychoiogesl comorbidity w.sd

not reported.
fo‘:""’w' o s CINGS was Nl

- Transferates (mean [¢5D])on | (SPOES
GnRH analogues $40(10 2 funding qork

= Transfernates (mean (D)) o soppaned v an sovcuienl
[mz:.;nGl\RHnanwes 1084 e o 4 grarmaceunca

R firm Fermng BY, and by  VICI
gr;.:m;:;mmgl;g?lllsﬂ:’ orani (453-08-003} from the

+  Trmsmalos (mean [+50]) withaut mms':(:l:;\l:"::m The
GnRH snsloguas 9.5 (15 §)

Rencion tme™
+  Tisalernales {medn (250]) on
GrRH analogues 109 (4 1)
«  Transtemales {maan (+30])
without GRH analogues 8§
@y

sources Ad Not play 3 role n any
compenen of this. shudy
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»  Travlemales without GnRH
analogues 381 1)

+ Teanemales 45 [+08)

= Tramsmalos on GoRH anslogues
A1t 1)

Tramsmales wilhout GaR () nnslogues 4 9

101

¥ Exlumaied wifh 4

i —
» Transmales (mean (s50kon
GaRM anwloguss 9913 13

«  Yransmalws (maan (xS0 withant

GaRH snslogurs 10042
Acouracy’

= Transfaraes (mean [+SO]) sn
GaRH analogues 739 (81}

« Transfernabes (mean [£50])
vathout GrRH ansfogues 33 1
a9

= Transmalos (mean (250]) on
GnRH analogues 857 (10 5)

«  Transmales. (mean [250]) without

GnftH analoguos 83 81(97)

and isch dowipr of the Wechsiar micligence Scaie for Crisdren, e etioon (A

o Y. pchur
Wothsler AUt I4ROENCA SCaH. IV +4Aan DVAIS-INE, (yehaker 1007, deperaling on the parkcipen's-ags

T Reaction brae m scoonds in the Tawer of London sk
1 Percentage af correc! tnah. n Ihe Tower of London Lagh

|wm¢ Funding |

w5 i T

v Populaion Inisrventions Srudy oumes: [ Apsial wvd Funding
Viol Maska G, Ik, Camiel | Adolescents wih gender GnRH snalagues Ciltical utcomes This sludy was spprared using
T, den Heper, Mactin 413 dysphoria, n=70 [ptoreiny pamoate Mo cnbeal duteomes reparl ed the Mywcastie-Oftrwa ouakty
(2017) Effegt of posesim Medsan age (range) 15 1 years | 375 mgevery 4 FseRTEMEnt checkist for coner
suppression and cross sex {117 to 18 6] for tranemeles and | e lmpalhn!oubumn studes
harmone therapy ar voss 135 yoers (11560 18 33 or e Bane density: lumb:
UrnEYEer marke s e it start of GnRH Lumbar iulmbommlnlullpplmnl Damain 1: Setection
ey apparert e snaloguss density (BMAD) 1 Somewhad repiesentabve af
{BMAD] m transgen dae Parteipants were imehsded il Changs from starting GnRH anslogue ta | children and adolescents who
aagiescents Bone 93 1119 | ! h:, " oo of genor MY QENa-aThINng hovmaes m héve gender dysphona
one e g ta DSMIV- tranalemales {bene age of <25 years, 2 Net appheadla

Nethedands. Twac nmumm weremesed medzan [range]) GnRH anaiogus 031 |3 Via routine chresl records

ity Gt aralogass ad then (0 17 to 0 25 g3, gender-afimng | 4 No

gentier-affinrng hormanes. No hacmones ﬂN{OW\QBZJ]N&nﬂ Bomain 2: Comparabllity
Ratrospectve cbasnyanonal Nt treddoret ks Wi (NS}, Z-5core GnRM mnalogue 020 1 No control groug
data analysis study e (-1.8210 1 18), ganger-affimng Damain 3: Guteome

harmonas -1 52 (-2 36t 0 42} 1 Ve muhm chmeal recovds
The shudy catagorised (6=0001) 2 ¥
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To invesbgate the course of 3

| Ponii

parscipants into a yeung and old

bane turnover mackers m pubertal gronp. based on ther
celalion to banernneral bone age The young

deritaty, wh wilh age ol
gender dysphena durng <14 years 3nd the old

GnRH snaiogue und gender- | transmales had wbane age of
aftrmng hormanes 21d years The young

transfemales group had a bong

2001 1 2011 age of <15 years and the ald

trantfemales group 15 years

Change from staring GnRH anwiogue to

startng gender-atficmmng hormenes in
ansfamales (bona age of 15, median
[range]), GARH analogue 122 (01814
0 25) gemd3, gender. afrrming hormones.
022(019 to 0 24) gemd (NS), 2-score
GnRHanalogue -1 18(-1THto 1 09)
gundet-afrmng hormones —1 15 (-2 21
1o 0 08) [psD 1)

Change from g analogue to

3 Follew-up rate vanabie across
outcomes and no descrpboa of
those last

Qverall quality Is assessed 33
poar

Othee commants YWithin perscn
companson Na concamdant

stactig gondec-affimung hormones in
anymakes (bone age of <19 years,
meciian [range]), GnR# analogue 023
{0 20 1o @1 26) g/crnd. gendar-affiming
hormanes 0 23 (0 19 ta D 28) glem3
(M5}, 2-5c0re GrRH analogue -0 05
[-0 78 10 2 04}, gander-affirming

=084 (=220 w0 87}
p=0002)
Change om atarting GnRH analogue ta
sharting gender.aMmng hormanet.n

transmales tbone ags of =15, medin
(range]}. GnRH anslogue 026 (021 to
0 29) phem3. gender-afirmeng hormon es
024 (0 20 to 0 28) gem3 (psO 1)
z-scare GritH anatogue 027 (-1 80 1o
1 80), gender-afvming hormonea -0 29
(=2 28 to O 90) (p< 0 0001)

Bone denslty: femorsl

Femoral neck EMAD

Change fiom stariing GnRH ansiogue to
slaring gender-affirmang harmanes in
transferaales (Done age of <15 yess
median {range]). GnRH snwogue 0 29
{020 to 6 33) glem3, -aifaming
hormanes G 27 {0 20 to 0 33) glem3
(PO 1),

2-acore GRRH anaingue =0 71 {=335 1o

® reporie

Source of funding grant irom
ABbott digghosics
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| Bhary cuacmeme

-329100 21)(ps0 1)

Change rom starting Gk analogue (o
starong gender-aifiming hormones I
transiemales (bone sge of 215, median
Irange]:. GARH analcgus 03040 2610
036) giem3, gender-afiyming hor mones.
0730 {0 28 to 0 34) pem (NS),

z-5core GaRH wnalogue -0 44(-137 to
093), pender-siirming hoimanes =036
{-130100 48} (NS)

Change fram sisring GaRH analogue
Hirting peir-Ninng Nonranes u
fransmales (hone age of <15 years,
mechan |rangel),

GnRH sslogue 0 31 (0 2610 0 35)
gemd, ganvder-alfinmang hormenes 0 30
(02210 D 35} g/crmd NS),

2200 GnRH snalogue =0 D7 (=1 30tn
091), pender-affirmng hormenes ~0 37
(-2 28te 0 47) (NS}

Change from stacting GniRH analogue to
siarg ganded-affiimng hof mones in
wanmimales (bone age of 215, medan
(vange]), GnRH snalogus ¢ 33 (025 ta
0.39) giom3. gender-afirmang hormones
030 (023 te 0 49) glem3 (psD 01),
z-scors SaRH e 027 {13910
1 32, gandes-athrming hormones -0 27
12119 1.29) p=0002)

[ Ayl i ¥ o
¢ 37}, gendw-affwming henmones —1 32
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Appendix F Quality appraisal checklists

Newcastie-Ottawa toof for cohort studies

Question

Domain Setection

1. Rep T of the exposed cohort Truly rap of the ge [deseribe] in
the community

Somewhat repraseniative of tha average
[describe] in the community

Selectsd group of users .. nurses, volunleers.
No description of the derivation of the cohort

2 Selection of the non-exposed cohert

Drawn from the same community as the
exposed cohorl

Drawn from a different source

No deseription of the derivation of the non-
exposed cohort

3 Ascerlainment of exposure

Secure record (e.9. surgical records)
Structured interview

Whiten set-report

No descriplion

4. Demonstration that outcoms of interest was
nol present at starl of study

Yes {No

Domain: Comparability

1. Comparability of cohorts on the basis of the
design or analysis

Siudy controls for {select most importani factor]
Study controls for any additional factor [this
eritaria could ba modified to indicate spscific
control for a second important factor)

Domamn Cuicome

1. Assessment of outcome

Independent blind assessmanl
Record linkage

Salf-report

No deseription

2. Was follow-up long enough for culcomes to
occur

Yes [select and adequate follow up penod for
outcome of inlerest]

Neo

3 Adequacy of follow up of cohoris

Complele follow up {all subjects accaunted for)
Subjects lost 1o follow up unlikely to introduce
bias {smail number lost to follow up [Select an
adequate %) follow up or deseription provided of
those lost)

Follow up rate [selact an adequate %)] and no
description of those lost

No statement

o8
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AppeEndix G Grade profiies

Tahle 2: Question 1. For children and adolescents with nendlrdysphom what is the clinital effectiveness of treatment

with GnRH P with one or & support, social itioning to the desired
gender o7 no intervention? — aenuer dysphoria
)’ I a1y o braiey T Rl | SRR
T By T kel talirectness Inconsistency |
. impact on gendcler dyphoria
WHAnSD LErecir Gender Dysphork Scale’ (veraion() not rape il B pokt 3 Abdelr (Dafors GIFTH snalogues) versus Joliow-up (beors
| &
L
Senou Ho'zenoim Mol appae Boie Hef Neay Non¢ Bastine 53200791 Frmen
Teohocibusy | ivtalions®  ngwectess. cacunvie GARH analogue
de Vnes elal B 9ri7 4z,
0 333

Abbreviations: GaRH, ganadatrophin releasing hormane P Fuvalug, S0, Standwd devistion

1 The LIGDS 13 » vabdafed screenmg fopl for hoth sdolascenfs and sdudx (o ¥53055 Qender dyaphond 1t SonRST oF 12 1M, 10 D8 BNIWEART 01 8 1 10 SN SCAN (0SNG
M & Sum 3cwe driween 12 and 60 The hugher the UGDS score the oresler the gevrdar

2 Dowvigraded [ lpvel - the 2onost Shuay By e Vras 80 &) (207 1] was 523389 53 8 gh F3k of XBS [LODE QUIBANY QUINR HEK OF BANIGE HWE A0 & 3Dt oDl

effectiveness of treatmant

Table 3: Qucnlon 1. For chlldren and adolascents wllh gender dysphorfa, what is the clini

with GaRl with ore or a of psy support, sacial transitioning to the desired
pender or no intervention? - mental health
CERTANTY
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WPORTAECE

| caxTamty

T T ey
o - . e T
M)
| (Lower scores indicats benelly)
Serouk  Woseroul  Morappieatis | Mot WEAT | Werw | Eawaina 8313712 Crncal VERY LOW
leohotstdy  ymitatom'  ndsectness I cakumble ' GRRH ansisgue
de Vnes o7 3t ! | A9 T2
LD | Peoooa
Mean £SO Trait Anger (TFY), time polnt at Bassina (befors GARH wernns followap (ust before gender- g fower smorem
| indicate benefi)
Seae Ho aemoue Not sppicadie Net 1 b Bedatvre 1M R e ZLat ) WIENY LOW
1 cobortatuty  { Lniges'  indrocinaas exloubable S i sk
deVren el 3l oF il ow
1 | I ]
MaarrtSD Trail Anxiety (STAI), fime point st bessiine (before GARK analegued) rer Bua JoNOW-Up (it Befons par v hormones, iomer
Acolea Indicsls Denafi)
Z ‘l m;m“;, TBeaous | Nosanoun | Hof sppicatke Hore Baseing W 4317007 Tancal VERT LOW
cal hmiabens” chieds GARH 26blogub
devnes olal it o
2014 0276

P P vawe SO, Stenderc deviston

? Dawngraded 1 leve!~ it cohont atudy by de Vnes et ol (2071) was 41305200 03 8t Pagh sk 07 bres {poar qualy Grerald, teck af bangng ang no contral oreup]
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Table 4: Quastion 1. For childran and adolescents with gender dysphoria. what is the clinical effectiveness of treatment
ot

with GnRH with ane ar a p support, sacial transitioning to the desired

Tahle 5: Questian 1. For children and adol with gendar what 1s the clinical effectiveness of treaimant
gender or no intervention? — bodr image

with GnRH apalogues companred with one or a combination of psy:rhuloglcll support, social transitioning to the desired

Fmderorgo_lﬂl_e_rvenllun?— isychosocial impact
Burer, of Rangs -:;:1: TR #3* ,%____IL

f Fummary o Andings T [ WPGORTA | GERTAINTY
o ) 7 g | [T0eS [ e of potients | Eriect et
__ﬂ__r?— ] it ——h'ln-..—l L I 7 JF T cemistency | Bpracision (‘alw-ert Rewt
s o —— — A— —— L] :
ettty Mg Paychosocial IRpact
_wmy-’wmﬁm.hp--_ﬁmmw?ﬁﬁmwm diean [XED] Childreer's Global Assessment Scale scom, o baswiing, hgher Scores ndicete Lanet)
hormones, lower scores indicete beneiit)
A Scraus  Ho terous Ho senous ot 101 nZ166 P73 mportant | VERY LOW
leahotsiudy | Seemwa  Wosenous  Holappicable e Hes7 Heme Bawcine 4 102056 imaortant  VERY LOV Cortmotal 2005 | UMAIM induscincss  ioconsetensy | cakculsole w2 56
Bevhes gral | ImIMONE  induesinens caleumble GrRH snatagus 39850 71 (£312) | (19314 -
2011 B [#il P 145 Mour; [E5D] Chikiran's Global ASessstnnt Scale score, a1 § mooIie (WO $0red IndiCate Denefiy. -

Meant5D Body Jmege sexowr e point st baaslins (bafore Gofth

| Qender.amemiog Rormxed, lower 500ras indicate Dene)

coron stady | SeR o ceriis. o senous Wor = o0 GE | impodare VERY LOW
Costactal 2016 | MTERMT  ndiectnees i enssients <cakuuble [xu " P m
Veahor sludy | Savous Ho acnous Hot apphcablc Rol WAET T Bawkng 1741085 Impomant  VERY LT l h l
do Vit elal | WmLLER  diectner cskuhibie rR ana pgue 28240 68 = [EEcTaa |
i
WoanE¥D Body Wrage Scele [reistal charicterfstics), time polnt s heseline (before GnRH anslogues] verstrs oo weip (it belors gender Seiour — Waieraui  Nasenoas | Bl =0 o Pro43 Tngodact  VERY LOW
oPwing Pareny 1 @O egrecness  noonsslenty | caleubble
ol |k|3 34] h|4 |ﬂ]
Toohonswgy | Sciows | Hosenous | fl appleabic ot HeST Hore Bawaiow 2412063 Imgoranl  VERY LOW WJ CHUGreH's Global Assddimiarii Scale acore, af 18 seontha (Wigher scores
de Vnevelal | WNBIOOE | sdesince cakulabh GNRH anelogue 2 475036 .
P 620 ———h ity oo eenas Ha zonou T =1 | T T | FEY LW
Abbreviations: GaRH gonadobophin releasing hormone & Pevalue 50 Standard deviaon Coctaeraizory | MO morectiess  aronusiency | usleulable E;;‘?m n 75 -'Hl i
2 D0WRgraded 1 igre) - 100 COROT SIudy by do Vs o #1 1207 1] whS #55A5H A2 3¢ high (5K 0F &Y% [DOD! QUMY Dwrad (ACA OF bingiog dndd ng cameo! group] lmmlm“mwsﬁmm‘u %0 bosaine W“mm
B Semue No serous Mo s2nous Hat N=1QY o Bawriree: 58 72111 38 Importard GBI Lo
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P01
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Utrecht Gender The UGDS is a validated screening tool for both adotescents and
Dysphoria Scale adults to assess gender dysphoria, It consists of 12 items, 1o be
Glossary (UGDS) answered on a 1- to 5-point gcale, resulting in a sum score

129

132

between 12 and 60. The higher the UGDS score the greater the

Beck Depression The BRI-Il is a tool for assessing depressive symptoms. There impact on gender dysphoria.
Inventory-Il {BOI-1} ara no specific scores to categorise depression severity, but it is Youth Self-Report The self-administered YSR is a checklist to detect emotional and
suggested that O to 13 is minimal symptoms, 14 o 19 1s mild (YSR) behavioural problems in children and adolescents. It is self-
depression, 20 to 28 1s moderate depression, and severe completed by the child ar adolescent. The scales consist of 2
depression is 29 to 63 Total problems score, which is the sum of the scores of all the
Body Image Scale The BIS is used to measure body satisfacton. The scale consists prablem items. An internalising problem scale sums the
(BIS) of 30 hody features, which the person rates on a 5-point scale. anxious/depressed, withdrawn-depressed, and somatic
Each of the 30 items falis into one of 3 basic groups based on its complamts scores while the externahsnng problem scale
relative importance as a gender-defining body feature: primary sex combines rule-breaking and aggressi
characteristics, sacondary sex characterishes, and neulral body
characteristics. A higher score indi more di faction.
Bone mineral BMAD is a size adjusted value of bone mineral density {(BMD) Referances
apparent density incorporating body size measurements using UK norms in
(BMAD) growing adolescents Included studies
Child Behaviour CBCL is a checkhist parents complete !o deteci emotmnal and
Checkiist (CBCL) behavioural problems in chidren and ad »  BrikT, Viouenraels L de Vries W et al (2020) Trajeclories of Adolescents Treated wilh
Children's Global The CGAS tool is a validated measure of global functioning on a Gonadotropw-Releasing Hormone Analogues for Gender Dysphoria, Archives of Sexual
Assassment Scale single rating scale from 1 to 100 Lower scores indicate poorer Behaviour. [Accessed 6 August 2020]
(CGAS) functioning
Gender The roles, behaviours, activities, attributes, and opportunities that ¢ Costa R, Dunsford M, Skagerberg E et al (2015) Psychalogical Support, Puberty
any society considars appropriate for girls and boys, and woman Suppression, and Psychosacial Functioning in Adolescents with Gender Dysphoria.
and men. Joumnal of Sexual Medicine. [onfine] Volurme 12(11), Pages 2206-2214. Available at:
Gender dysphona Discomfort or distress that is caused by a discrepancy between a hitps:/doi ora/10 111 14sm. 13034 [Accessed 7 August 2020]
person's gender identity (how they see themselves regarding
their gender) and that person’s sex assigned at birth (and the s« de Vries A Steensma T, Dorelerjers T et al (2011) Pubsrty Suppression in Adolescents
associated gender role, and/or primary and secondary sex with Gender Identity Disorder: A Prospective Follow-Up Study. The Joumal of Sexual
characteristics} Medicine Volume 8, Issue 8, August, Pages 2276-2283. [Accessed 11 August 2020].
Gonadotrophin GnRH analogues competitively block GnRH receptors to prevent
releasing hormone the spontaneous release of 2 gonadotropin hormones, Follicular ¢ Joseph T, Ting J, Butier G {2019) The effect of GnRH analogue treatment on bone
{GnRH) analogues Stimulating Hormone (FSH) and Luteinising Hormore (LH) from mineral density in young adolescents with gender dysphona: findings from a large
the pituitary gland. The reduction in FSH and LH secretion national cohort. Journal of pediatric endocrinology & metabolism 32(10): 1077-1081
reduces oestradiol secretion from the ovaries in those whose sex
assigned at birth was female and testosterone secretion from the ¢  Khatchadourian K, Shazhan A, Metzgser D. (2014) Clinical Management of Youth with
testes in thase whose sex assigned at birth was male. Gender Dysphoria in Vancouver. The Journal of Pediatrics. Volume 1684, Issue 4, Apnl,
Sex assigned at birth | Sex assigned at birth (male or female) is a biological term and s Pages 906-911. [Accessed 14 August 2020]
based on genes and how external and intemal sex and ) ) B
reproductive organs work and respond to hormones Sex 1s the » Kliink D, Caris M, Heijboer A et al. (2015) Bone mass in young adulthood following
label that is recorded when a baby's birth is regi gonadotropin-releasing hommone analog treatment and cross-sex hormone traatment in
Tanner stage Tanner staging is a scale of physical development adolescents with gender dysphoria. The Journal of clinical endocrinology and
Trart Anger The TPl is a validated 20-item inventory tool which measures the metabolism 100(2): e270-5
Spielberger scales of | intensity of anger as the disposition to experience angry feelings
the State-Trait as a personality trait. Higher scores indicate greater anger. s  Schagen SEE, Cohen-Kettenis PT, Delemarre-van de Waal HA et al. (2016) Efficacy
Personality Inventory and Safety of Gonadotropin-Releasing Hormone Agonist Treatment to Suppress
{TPI} Puberty in Gender Dysphoric Adolescents. The journal of sexual med:cine 13(7). 1125~
Transgender Transgender i a term for someone whose gender identity is not 32
{(including transmale coengruent with their birth-registered sex. A transmale Is a person
and transfemale) wha identifies as male and a transfemale is a person who s Staphersius A, Baudewijntie P, Kreukels P, et al {2015) Puberty suppiession and
identifies as female. executive functioning: An fMRI-study n adolescents with gender dy=phona

Psychoneuroendocrinclogy Volume 565. Pages 190-199. [Accessed 10 August 2020]
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Viot, Mariska C, Klink, Daniel T, den Hejjer, Martin et al. (2017) Effect of pubertal
suppression and cross-sex hormene therapy on bone turnover markers and bone
mineral apparent density (BMAD) in transgender adolescents. Bone 95: 11-19
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Psychosocial Functioning in Transgender
Youth after 2 Years of Hormones
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ABSTRACT

BACKGROUND
The authors' affiliations are listed in the Limited prospective outcome data exist regarding transgender and nonbinary
Appendix, Dr. Chen can be contacted at  yoyrh receiving gender-affirming hormones (GAH; testosterone or estradiol).
dichen@lunechildrens.org or at the Ann
and Robert H. Lurie Children’s Hospital

: q Lot METHODS
of Chicago, Potocsnak Family Division of . . . . .. q
Adolescent and Young Adult Medicine, We characterized the longitudinal course of psychosocial functioning during the

225 E. Chicago Ave., Box 161B, Chicago, 2 years after GAH initiation in a prospective cohort of transgender and nonbinary

IL 80611 youth in the United States. Participants were enrolled in a four-site prospective,
p prosp

N Engl| Mad 2023;388:240-50. observational study of physical and psychosocial outcomes. Participants completed

DOL: 10.1056/NE)Moa2206297 the Transgender Congruence Scale, the Beck Depression Inventory-II, the Revised

Coppright @ 2023 Massachusetts Medical Society. . N . .. .. a
gt m ‘P Children’s Manifest Anxiety Scale (Second Edition), 2ad the Positive Affect and Life

Satisfaction measures from the NIH (National Institutes of Health) Toolbox Emo-
tion Battery at baseline and at 6, 12, 18, and 24 months after GAH initiation. We
used latent growth curve modeling to examine individual trajectories of appear-
ance congruence, depression, anxiety, positive affect, and life satisfaction over a
period of 2 years. We also examined how initial levels of and rates of change in
appearance congruence correlated with those of each psychosocial outcome.

RESULTS
A total of 315 transgender and nonbinary participants 12 to 20 years of age (mean
(*SD], 16£1.9) were enrelled in the study. A total of 190 participants (60.3%) were
transmasculine (i.e., persons designated female at birth who identify along the
masculine spectrum), 185 (58.7%) were non-Latinx or non-Latine White, and 25
(7.9%) had received previous pubertal suppression treatment. During the study
period, appearance congruence, positive affect, and life satisfaction increased, and
depression and anxiety symptoms decreased. Increases in appearance congruence
were associated with concurrent increases in positive affect and life satisfaction
and decreases in depression and anxiety symptoms. The most common adverse
event was suicidal ideation (in 11 participants [3.5%]); death by suicide occurred
in 2 participants.

CONCLUSIQONS

In this 2-year study involving transgender and nonbinary youth, GAH improved
appearance congruence and psychosocial functioning. (Funded by the Eunice Ken-
nedy Shriver National Institute of Child Health and Human Development.)
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PSYCHOSOCIAL FUNCTIONING IN TRANSGENDER YOUTH

RANSGENDER AND NONBINARY YOUTH

comprise 2 to 9% of high-school-aged

persons in the United States.* Many trans-
gender and nonbinary youth have gender dys-
phoria, the persistent distress arising from in-
congruence between gender identity and external
phenotype. Increasingly, transgender and nonbi-
nary youth receive medical care to alleviate gen-
der dysphoria, including gonadotropin-releasing
hormone (GoRH) agonists to suppress gender-
incongruent puberty and gender-affirming hor-
mones (GAH; testosterone or estradiol) to foster
gender-congruent secondary sex characteristics.
An important goal of such treatment is to attenu-
ate gender dysphoria by increasing appearance
congruence — that is, the degree to which youth
experience alignment between their gender and
their physical appearance.

The available prospective research indicates
that gender-affirming medical care is associated
with improvements in psychosocial function-
ing.*? Previously published studies with modest
sample sizes™®® have examined outcomes for
relatively short follow-up periods (approximately
1 year on average),*®® focused exclusively on out-
comes of GnRH agonists,” or examined out-
comes for mixed samples of youth initiating
GnRH agonists or GAH,*%* despite evidence that
such cohorts have distinct psychosocial pro-
files.® Evidence has been lacking from longitu-
dinal studies that explore potential mechanisms
by which gender-affirming medical care affects
gender dysphoria and subsequent well-being.

We characterized the longitudinal course of
psychosocial functioning over a period of 2 years
after GAH initiation in a prospective cohort of
more than 300 transgender and nonbinary young
people in the United States, We hypothesized
that appearance congruence, positive affect, and
life satisfaction would increase and that depres-
sion and anxiety symptoms would decrease. We
also hypothesized that improvements would be
secondary to treatment for gender dysphoria,
such that increasing appearance congruence
would be associated with concurrent improve-
ments in psychosocial outcomes. We also ex-
plored the potential moderating effects of demo-
graphic and clinical characteristics, including
age, designated sex at birth, racial and ethnic
identity, and the initiation of GAH in early as
compared with later stages of puberty.

METHODS

STUDY DESIGN AND PARTICIPANT RECRUITMENT

Participants were recruited from gender clinics
at the Ann and Robert H. Lurie Children's Hos-
pital of Chicago, UCSF Benioff Children’s Hospi-
tals, Boston Children’s Hospital, and Children’s
Hospital Los Angeles from July 2016 through
June 2019 for the Trans Youth Care—United
States (TYCUS) Study,'* a prospective, observa-
tional study evaluating the physical and psycho-
social outcomes of medical treatment for gender
dysphoriz in two distinct cohorts of transgender
and nonbinary youth — those initiating GnRH
agonists and those initiating GAH as part of
their clinical care. All participating clinics em-
ploy a multidisciplinary team that includes med-
ical and mental health providers and that collab-
oratively determines whether gender dysphoria
is present and whether gender-affirming medi-
cal care is appropriate. For minors, parental con-
sent is required to initiate medical treatment.
Publications by individual study teams provide
details on site-specific approaches to care.!*'

Study visits occurred at baseline and at 6, 12,
18, and 24 months after treatment initiation.
Details on study procedures have been published
previously,'! and the protocol is available with
the full text of this article at NEJM.org. The pres-
ent analyses focus on the GAH cohort; outcomes
for the cohort initiating GnRH agonists are be-
ing analyzed separately, given differences in base-
line functioning between the two cohorts and
distinct outcomes of GnRH agonists® as com-
pared with GAH treatment.* Participants provided
written informed consent or assent; parents
provided permission for minors to participate.
Procedures were approved by the institutional
review board at each study site.

The first and second authors analyzed the
data and wrote the initial draft of the manu-
script. All the authors critically reviewed the
manuscript. The authors vouch for the accuracy
and completeness of the data znd for the fidelity
of the study to the protocol. There were no
agreements regarding confidentiality of the data
among the sponsor {Eunice Kennedy Shriver
National Institute of Child Health and Human
Development), the authors, and the participating
institutions. The sponsor had no role in the de-
sign of the study; the collection, analysis, or in-

N ENGL ) MED 388;3 nNEJM.ORG JARUARY 19, 2023

The New England Journal of Medicine

Downloaded from nejm.erg by Mary Hasson on January 18, 2023, For personal use only. No other uses without permission,

Copyright © 2023 Massachusetts Medical Society. All rights reserved.

135

Case 2:22-cv-00184-LCB-CWB Document 557-35 Filed 05/27/24 Page 136 of 196

241



Case 2:22-cv-00184-LCB-CWB Document 557-35 Filed 05/27/24 Page 137 of 196

242

terpretation of data; the writing of the manus-
cipt; or the decision to submit the manuscript
for publication.

MEASURES
Participants reported age, racial and ethnic iden-
tity, gender identity, and designated sex at birth
{details are provided in the Supplementary Ap-
pendix, available at NEJM.org). A small sub-
group had been treated with GnRH agonists in
early puberty (Tanner stage 2 or 3) (20 partici-
pants) or had a relatively late age at onset of
endogenous puberty, such thar they began re-
ceiving GAH in Tanner stage 3 (at 13 to 15 years
of age) even without previous treatment with
GnRH agonists (4 participants). These 24 par-
ticipants comprise a subcohort in that they did
not undergo extensive gender-incongruent puber-
ty. Participants with a history of GnRH agonist
treatment that was initiated in Tannoer stage 4
{5 participants) were not included in this subco-
hort, because their experience of substantial
gender-incongruent puberty is more similar to
that of youth initiating GAH in Tanner stage
4 or 5.

With respect to longitudinal outcomes, par-
ticipants completed the Transgender Congru-
ence Scale,’® the Beck Depression Inventory-Ii,!
the Revised Children’s Manifest Anxiety Scale
(Second Edition),"® and the Positive Affect and
Life Satisfaction measures from the NIH (Na-
tional Institutes of Health) Toolbox Emotion
Battery™ at each study visit. Scoring information
and sample items from each scale are provided
in the Supplementary Appendix. Higher scores
on these measures reflect greater appearance
congruence, depression, anxiety, positive affect,
and life satisfaction, respectively.

STATISTICAL ANALYSIS

Trajectories of psychosocial functioning were
examined with the use of repeated-measures
multivariate analysis of variance and mixed-
effects models. Multivariate analysis of variance
provided a preliminary omnibus test for signifi-
cant within-person change over time. Owing to
listwise deletion, 150 participants were excluded
from the multivariate analysis of variance (the
analysis involved 141 participants). Mixed-effects
modeling was therefore selected owing to great-
er flexibility in accommodating missing data
and nonnormal distributions and examining

parallel processes. Specifically, we used latent
growth curve modeling, which uses a structural
equation modeling framework 1o examine chang-
es in mean scores over time.?® Repeated mea-
sures are treated as indicators of latent factors:
an intercept factor (estimates of initial levels)
and a slope factor (rate of change). Intercept and
slope factors can be regressed on covariates in
adjusted models to explore moderation effects.
In addition, growth curves for two different out
comes can be combined to examine how inter-
cepts and slopes of those constructs correlate
with each other. Data were Winsorized at the
95th percentile to reduce the influence of outliers.

Analyses involving latent growth curve mod-
eling proceeded in three steps. First, we modeled
trajectories of appearance congruence and psy-
chosocial outcomes (i.e., effects of time oaly).
Second, we adjusted models to estimate the ef-
fects of covariates on baseline scores and rates
of change over time. Third, because changes in
appearance congruence and psychosocial out-
comes occur as parallel, simultaneous processes
during GAH treatment, we examined how initial
levels and rates of change in appearance congru-
ence correlated with those of each psychosacial
outcome. Standardized S levels were used as
indicators of effect sizes for longitudinal models
using conventional ranges (small, 0.20; medium,
0.50; and large, 0.80). Our conceptual model is
shown in Figure S1 in the Supplementary Ap-
pendix. All statistical anaiyses were conducted
with the use of SPSS software, version 27, and
Mplus software, version 8.8.

RESULTS

ANALYTIC SAMPLE

There were a total of 6114 observations from 315
participants, who were assessed up to five times
over a period of 2 years (data were available for
81% of all possible observations). Most partici-
pants (238 [75.6%]) completed either four study
visits (76 participants) or five visits (162 partici-
pants). Tables §1 and $2 show the number of
completed visits by time point and data coverage
for key variables. The analytic sample for longi-
tudinal models included 291 participants with
follow-up data on primary outcome variables
(Fig. §2). The analytic sample did not differ sub-
stantially from the overall sample with respect
to age, designated sex at birth, racial and ethnic
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identity, initiation of GAH in early puberty, ot
baseline scores on psychosocial measures (Ta-
ble S3).

SAMPLE CHARACTERISTICS

We enrolled 315 eligible participants 12 to 20
years of age (mean [£SD], 16£1.9 years) (Ta-
ble 1). Most were transmasculine (i.e., persons
designated female at birth who identify along
the masculine spectrum; 60.3%), designated fe-
male at birth (64.8%), and non-Latinx or non-
Latine White (58.7%). Transmasculine, non-Latinx
or non-Latine White, and multiracial partici-
pants were overrepresented and nonbinary and
Black participants were underrepresented as
compared with the study sample in the Williams
Institute Executive Report? (Table S4); however,
the study sample was representative of transgen-
der and nonbinary youth presenting to pediatric
subspecialty gender programs® and generaliz-
able to this population. Two participants died by
suicide during the study (one after 6 months of
follow-up and the other after 12 months of fol-
low-up), and 6 participants withdrew from the
study. For these eight participants, data that had
been collected before death or study withdrawal
were included in the analyses. Data on adverse
events are provided in Table 2.

APPEARANCE CONGRUENCE AND PSYCHOSOCIAL
OUTCOMES OVER TIME

Table 85 depicts mean scores for appearance
congruence, depression, anxiety, positive affect,
and life satisfaction at baseline and 24 maonths.
Results for multivariate analysis of variance in-
dicated that there were significant within-partic-
ipant changes over time for all psychosocial
outcomes in hypothesized directions (Wilk's
lambda, 0.32; F statistic with 20 and 122 de-
grees of freedom; 12.86; P<0.001). Specifically,
scotes for appearance congruence, positive af-
fect, and life satisfaction increased significantly,
and scores for depression and anxiety decreased
significantly,

Means and variances of the variables for la-
tent growth curve modeling, with estimated
baseline levels and change over time for both
time-only and adjusted models, are provided in
Table 3. Scores for appearance congruence in-
creased (annual increase on a 5-point scale, 0.48
points; 95% confidence interval [CI], 0.42 to
0.54; standardized B=1.47), as did T scores for

positive affect (annual increase on a 100-point
scale, 0.80 points; 95% CI, 0.08 to 1.54; §=0.19)
and life satisfaction (annual increase on a
100-point scale, 2.32 points; 95% CI, 1.64 to
3.00; B=0.52). We observed decreased scores for
depression (annual change on a 63-point scale,
—1.27 points; 95% CI, -1.98 to —0.57; standard-
ized 8=-0.29) and decreased T scores for anxi-
ety (annual change on a 100-point scale, —1.46
points; 95% CI, -2.13 to ~0.79; #=-0.35) over a
period of 2 years of GAH treatment,

Unadjusted models can be interpreted on
their original scale. For instance, depression
scores range from 0 to 63 (ranges of severity,
minimal, 0 to 13; mild, 14 to 19; moderate, 20
to 28; and severe, 29 to 63). The model had an
intercept (baseline mean) of 15.46 and estimated
slope {change per year) of —1.27. Thus, on aver-
age, depression started in the mild range and
decreased to the subclinical level by 24 months.
Table S6 shows the percentages of youth scoring
in the clinical range for depression and anxiety
at each time point. Of 27 participants with de-
pression scores in the severe range at baseline,
18 (67%) reported a depression score in the
minimal or moderate ranges at 24 months.
Similarly, 21 of 33 participants (G4%) with de-
pression scores in the moderate range at base-
line reported a depression score in the minimal
or moderate ranges at 24 months (chi-square
statistic with 9 degrees of freedom, 49.85;
P<0.001), With respect to anxiety, 47 of 122 par-
ticipants (38.5%) with baseline scores in the
clinical range (T scores, »60) were in the non-
clinjcal range at 24 months (chi-square statistic
with 1 degree of freedom, 22.05; P<0.001).

ASSOCIATIONS BETWEEN APPEARANCE
CONGRUENCE AND PSYCHOSCCIAL OUTCOMES
Figure 1 depicts parallel processes between ap-
pearance congruence and each psychosocial
outcome as analyzed by means of latent growth
cuive modeling. As described above, we used
linear latent growth curve modeling to estimate
baseline scores (intercepts) and linear rates of
change (slopes) of each outcome (see Table 3 for
details of each model). In parallel-pracess mod-
els, we examined how the components for latent
growth curve modeling for appearance congru-
ence related to those for scores for depression
(Fig. 1A) and T scores for anxiety {Fig. 1B),
positive affect (Fig. 1C), and life satisfaction
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* The table does not include demographic and clinical

Table 1. Demographic and Clinical Characteristics characteristics for one participant who was accidentally
of the Participants.* enrolled and did net meet catena for study eligibility. Per-
. centages may not total 100 because of rounding. GAH de-
o Participants notes gender-affirming hormones, and GrnRH gonado-
Characteristic (N=315) tropin-releasing hormone.
T Transmasculine refers to persons designated female at
no. (%) birth who identify along the masculine spectrum. Trans-

feminine refers to persons designated male at birth who
identify along the ferninine spectrum.

Gender identityt

Transmasculine 190 (60.3) 4 Three participants began receiving GnRH agonists in either
Transfeminine 106 (33.7) Tanner stage 2 or 3 and subsequently had pubertal regres-
Nonbinary 19 {6.0) sion to Tanner stage 1 or 2 by the time of GAH initiation.
iemated birth § This subcohort includes 20 participants who began
Designated sex at birt receiving GnRH agonists at Tanner stage 2 or 3 and
Femnale 204 (64.8) 4 participants who had not previously received GnRH
Male 111 (35.2) agonists but had begun receiving GAH in Tanner stage
Racial and ethnic identit 3 owing to a relatively late onset of puberty (13 to 15
acialand efinic identity years of age) and thus did not have physical changes as-
Non-Latinx or non-Latine White 185 (58.7) sociated with later stages of endogenous puberty, This
Latinx or Latine non-White 50 (15.9) subcohort does not include 5 participants with a history
. . . of initiation of GnRH agonists in Tanner stage 4 and
Latinx or Latine White 25 (7.9) who thus did undergo substantial gender-incongruent
Black 11 (3.5) puberty,
Asian or Pacific Islander 10 (3.2)
Multiracial 32(10.2)
Other 1(0.3) (Fig. 1D). Higher appearance congruence at
Unknown 1(0.3) baseline was associated with lower baseline
Age at baseline scores for depression (r=—0.60) and T scores for
12yr 6(19) anxiety (r=—0.40), and increases in appearance
13yr 23 (7.3) congruence were associated with decreases in
14yr 38 (12.)) scores for depression (r=—0.68) and T scores for
15yr 67 (21.3) anxiety (r=-0.52) over time. In addition, higher
16yr 55 (17.5) appearance congruence at baseline was associ-
17yr 51(16.2) ated with higher baseline T scores for positive
18yr 48 (15.2) affect (r=0.46) and life satisfaction (r=0.72), and
19yr 15 (4.8) increases in appearance congruence were associ-
20yr 12 (3.8) ated with increases in T scores for positive affect
Tanner stage at GAH initiation}: (r=0.74) and life satisfaction (r=0.84) over time.
1 2 {0.6)
2 13 (4.1} MODERATING EFFECTS OF DEMOGRAPHIC
3 9(2.9) AND CLINICAL COVARIATES
4 29 (9.2) Table 3 shows the effects of covariates on scores
5 262 (83.2) for appearance congruence and depression and
Past use of GnRH agonist T scores for anxiety, positive affect, and life sat-
No 290 (92.1 isfaction. Age was not associated with any out-
Yes 25 (7.9) comes at baseline or over time.
Tanner stage at initiation of GnRH
agonist Designated Sex at Birth
2 12(3.8) Depression and anxiety scores decreased among
i : (‘i‘:) youth designated female at birth but not
Not aalicabl 250 (9'2)1 among those designated male at birth. Similarly,
- oL ap ':::He_ v oub (52.1) T scores for life satisfaction increased among
o o ortg'" early puberty youth designated female at birth but not among
No 291 (92.4) those designated male at birth (Fig. $3). Desig-
nated sex at birth was not associated with an
Yes 24 (7.6) y
other outcomes at baseline or over time.
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Table 2. Adverse Events.
No. of Events
Event in Sample
Any event 15
Death by suicide 2
Suicidal ideation reported during study 11
visit
Severe anxiety triggered by study visit 2

Effects of Racial and Ethnic Identity

At baseline, youth of color had higher scores for
appearance congruence, lower scores for de-
pression, and higher scores for positive affect
than non-Latinx or non-Latine White youth.
With respect to change over time, non-Latinx
or non-Latine White youth had greater decreas-
es in depression scores than youth of color (Fig.
§4). Racial and ethnic identity were not associ-
ated with any other outcomes at baseline or
ovet time.,

Initiation of GAH in Early Puberty

Youth who had initiated GAH in early puberty
had higher scores for appearance congruence,
positive affect, and life satisfaction at baseline
and lower scores for depression and anxiety at
baseline than those who had initiated GAH in
later puberty. Tables §7, $8, and §9 provide maore
information regarding differences between youth
initiating GAH in early puberty and those initi-
ating GAH in late puberty. With respect to
change over time, youth initiating GAH in later
puberty had greater improvements in appear-
ance congruence than those initiating GAH in
early puberty (Fig. 2).

DISCUSSION

Understanding the effect of GAH cn the psycho-
social outcomes of transgender and nonbinary
youth would appear crucial, given the docu-
mented mental health disparities observed in
this population,'®*%32 particularly in the context
of increasing politicization of gender-affirming
medical care.® In our U.S.-based cohort of trans-
gender and nonbinary youth treated with GAH,
we found decreases in depression and anxiety
symptoms and increases in posirtive affect and
life satisfaction as assessed through validated

instruments. Our findings are consistent with
those of other longitudinal studies involving
transgender and nonbinary youth receiving
GAH, which showed reductions in depression®*
and anxiety® and increases in overall well-being®
with small-to-moderate effects over a follow-up
period of up to 1 year. We replicated these find-
ings in a larger sample of racially and ethnically
diverse transgender and nonbinary youth recruit-
ed from four geographically distinct regions in
the United States and found sustained improve-
ments over a period of 2 years.

Increasing appearance congruence is a pri-
mary goal of GAH, and we observed appearance
congruence improve over 2 years of treatment.
This was a moderate effect, and the strongest
effect observed across our outcomes, consistent
with the effect seen in research involving other
samples, which has noted large effects of GAH
on body image and small-to-moderate effects on
mental health.% Appearance congruence was also
associated with each psychosocial outcome as-
sessed at baseline and during the follow-up pe-
riod, such that increases in appearance congru-
ence were associated with decreases in depression
and anxiety symptoms and increases in positive
affect and life satisfaction. These findings sug-
gest that appearance congruence is 4 candidate
mechanism by which GAH influences psychosa-
cial functioning.

The importance of appearance congruence
for psychosocial well-being is further highlight-
ed by the effect of avoiding gender-incongruent
pubertal changes. Youth who had not undergone
substantial gender-incongruent puberty had high-
er scores for appearance congruence, positive
affect, and life satisfaction and lower scores for
depression and anxiety at baseline than youth
who had undergone substantial endogenous
puberty. These observations align with other
published reports that earlier access to gender-
affirming medical care is associated with more
positive psychosocial functioning.""* Alterna-
tively, youth who first recognize their gender
incongruence in adolescence may represent a
distinct subgroup of transgender and nonbinary
youth who have more psychosacial complexities
than youth recognizing gender incongruence in
childhood.”

The effects of GAH on some psychosccial
outcomes varied on the basis of designated sex
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Table 3. Variable Estimates for Individual Latent Growth Curve Models of 2-Year Outcomes.*

Model

Unconditional model: time
Intercept mean
Intercept variance
Slope mean
Slope variance
Conditional model
Time
Intercept mean
Intercept variance
Slope mean
Slepe variance
Time-invariant effects on intercept
Baseline age
Designated sex at birth*#
Racial and ethnic identitytt
Early gender-affirming carei:
Time-invanant effects on slope
Baseline age
Designated sex at birth**
Racial and ethnic identity{{
Early gender-affirming caref}

Appearance Congruencej

2.99 (2.90 to 3.08)
0.35 (0.27 to 0.50)
0.48 (0.42 to 0.54)
0.11 {0.07 t0 0.15)

2,59 (1.91 to 3.27)
032 (0.25 ta 0.42)
0.51 (0.07 to 0.96)
0.10 (0.06 to 0.14)

0.02 (-002 to 0.06)
-0.12 (-0.31 to 0.06)
0.19 (0.03 to 0.36)
0.70 (0.35 to 1.04)

0.00 (~0.03 to 0.03)

0.03 (-0.09 1 0.15)
-0.10 (~0.20 to 0.01)
-0.42 (066 to -0.19)

Depressioni:

15.46 (14.27 to 16.70)
86.23 (68.13 to 106.85)
-1.27 (-1.98 t0 -0.57)
19.44 (12.23 t0 27.14)

20.01 (10.79 to 29.48)
80.92 (63.35 to 100.47)
-0.92 (-3.82 to 0.06)
18.81 {11.71 to 26.34)

-0.23 (-0.08t0 0.36)
1.74 (~0.69 to 4.09)
-2.60 (-4.82t0-0.32)
-5.88 (-9.67 to -1.96)

~0.04 (0.18 to 0.10)
1.91 (0.33 to 3.50)
1.70 (0.23 t0 3.15)

-0.73 (-3.41 to 1.93)

Anxiety§

value (95% confidence mierval)

59.58 (58.22 to 60.68)
17.84 (11.38 ta 24.54)
~1.46 {-2.13 to -0.79)
17.84 (11.38 to 24.54)

60.82 (53.56 to 67.95)
114.74 (91.96 to 138.23)
-1.95 (-3.81 t0 0.09)
18.37 (11.78 to 25.63)

-0.20 (-0.78 to 0.38)
0.05 (-2.37 to 2.49)

-2.22 (~4.48 to 0.06)

-7.41 (113010 -3.52)

-0.02 {-0.15100.12)
1.56 (0.01 to 3.10)
0.62 (-0.77 to 1.98)
0.04 (-2.53 to 2.59)

Positive Affactq]

42.93 (41.82 to 44.03)

63.50 {46.23 to 81.79)
0.80 (0.08 to 1.54)

17.98 (9.25 t0 27.57)

47.27 (38.93 to 55.81)
56.96 (41.19 to 74.75)
1.79 (0.14 to 3.43)
17.97 (9.29 to 27.66)

-0.32 (-0.84 t0 0.21)
-1.26 (-3.53 to 0.91)
2.30 (0.2 to 4.38)
5.34 {17010 8.98)

-0.03 {-0.15 t0 0.10)
-0.43 (-2.10to 1.31)
-142 (-2.98 to 0.13)
~0.78 {-3.56 to 2.06)

Life Satisfaction|

40.12 (38.99 10 41.26)

75.21 (59.76 t0 93.98)
232 (1.64 to 3.00)

20,33 (14.12 to 27.70)

38.86 (29.90 to 47.75)
71.93 (57.15t0 90.22)
4.54 (2.66 to 6.43)
19.74 (13.61 t0 27.06)

0.06 (~0.49 to 0.62)
-2.36 (~4.89 10 0.13)
1.70 {-0.58 to 3.98)
7.55 (2.82 10 12.28)

-0.09 (-0.22 10 0.05)
-1.86 (-2.49 to -0.24)
~1.08 (-2.52 to 0.36)
-1.08 (-4.01 to 1.86)

Shown are unstandardized variable estimates with 95% confidence intervals. Slope means indicate change over time, and slope variances indicate heterogeneity within the sample.
Scores on the Appearance Congruence subscale of the Transgender Congruence Scale range from 1 to 5, with higher scores indicating greater appearance congruence.

T scores on the Revised Children's Manifest Ansiety Scale (Second Edition) have a mean of 50 and a standard deviation of 10, with scores of 60 ar mare indicating clinical levels of

anxiety.

*
% Scores on the Beck Depression Inventory-Il range from 0 to 63, with scores of 20 to 28 indicating moderate depression and scores of 29 to 63 indicating severe depression.
§
1

T scores for the Positive Affect measure from the NIH {National Institutes of Health) Toolbox Emation Battery have a mean of 50 and a standard deviation of 10, with higher scores
indicating greater positive affect.

| T scores for the Life Satisfaction measure from the NIM Toolbox Emotion Battery have a mean of 50 and a standard deviation of 10, with tugher scores indicating greater life satisfac-
tion.

»* Coding for designated sex at birth was as follows: 0=assigned female at birth (reference) and 1=assigned male at birth.

11 Coding for racial and ethnic identity was as follows: 0=non-Latinx or non-Latine White {reference} and 1=other racial and ethnic identities.

§1 Coding for early gender-affirming care was as follows: O=initiated GAH in later puberty (Tanner stage 4 or 5) (reference) and 1 =initiated GAH in early puberty (Tanner stage 2 or 3).
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Figure 1. Appearance Cangruence and Depression, Anxiety, Positive Affect, and Life Satisfaction,

Parallel-process latent growth curve models are depicted. A linear latent growth curve model was fitted for each
outcome, with model-based estimates of baseline scores (intercept) and rates of linear change over time (slope).
Parallel-process models can provide tests of how aspects of trajectories relate to each other. Each panel provides
estimates for carrelations between baseline scores of appearance congruence and each outcome (intercept correla-
tions, arcs displayed on the left side of each panel), correlations between rate of change of appearance congruence
and rate of change of each outcome (slope carrelations, arcs displayed on the right side of each panel), and effects
of baseline scores on slopes (straight lines in the middle of each panel). Solid black lines and arcs indicate signifi-
cant effects {confidence intervals for variable estimates do not contain 0); nonsignificant effects are shown with
dashed gray lines. Ail models were controlled for age, designated sex at birth, racial and ethnic identity, and early
gender-affirming care {not shown for ease of interpretation).

at birth. Depression and anxiety symptoms de-
creased significantly, and life satisfaction in-
creased significantly, among youth designated
female at birth but not among those designated
male at birth. Given that some key estrogen-
mediated phenotypic changes can take between
2 and 5 years to reach their maximum effect
(e.g., breast growth),?® we speculate that a longer
follow-up period may be necessary to see an ef
fect on depression, anxiety, and life satisfaction.
Furthermore, changes that are associated with
an endogenous testosterone-mediated puberty
(e.g., deeper voice) may be more pronounced and
observable than those associated with an endog-
enous estrogen-mediated puberty. Thus, we hy-
pothesize that observed differences in depres-
sion, anxiety, and life satisfaction among youth

designated female at birth as compared with
those designated male at birth may be related
to differential experiences of gender minority
stress, which could arise from differences in
societal acceptance of transfeminine (ie., per-
sons designated male at birth who identity along
the feminine spectrum) as compared with trans-
masculine persons. Indeed, gender minority
stress is consistently associated with more nega-
tive mental health outcomes,* and research sug-
gests that transfeminine youth may experience
more minority stress than transmasculine youth.™

Qur study has certain limitations. Because
participants were recruited from four urban pe-
diatric gender centers, the findings may not be
generalizable to youth without access to compre-
hensive interdisciplinary services or to transgen-
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Psychosocial Outcomes during 2 Years of GAH.
Shown are changes in participant-reported measures over a period of 2 years of treatment with gender-affirming hormones (GAH).
Scores on the Appearance Congruence subscale of the Transgender Congruence Scale (Panel A) range from 1 to 5, with higher scores
indicating greater appearance congruence. T scores for the Positive Affect measure from the NIH (National Institutes of Health) Toolbox
Emotion Battery (Panel B) range from 0 to 100, with higher scores indicating greater positive affect. T scores for the Life Satisfaction
measure from the NIH Toolbox Emotion Battery (Panel C) range from 0 to 100, with higher scores indicating greater life satisfaction.
Scores on the Beck Depression Inventory-11 (Panel D) range from O to 63, with higher scores indicating greater depression. T scores
on the Revised Children's Manifest Anxiety Scale (Second Editien) (Panel D), range from 0 to 100, with higher scores indicating greater
anxiety. Individual scores are depicted with orange triangles for youth initiating GAH in early puberty (“Yes") and with blue circles for
youth who did not initiate GAH in early puberty {"No"}. Lines indicate mean scores for each group, with gray shaded bands for 95%
confidence intervals.

der and nonbinary youth who are selfmedicat- to report high levels of depression and anxiety
ing with GAH. In addition, despite improvement and low positive affect and life satisfaction, de-
across psychosocial outcomes on average, there spite the use of GAH. We plan to examine other
was substantial variability around the mean tra- factors that are known to contribute to psycho-
jectory of change. Some participants continued social functioning among transgender and non-
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binary youth and may not be affected by GAH,
such as parental support,332 in this cohort. Fi-
nally, our study lacked a comparison group,
which limits our ability to establish causality.
However, the large effects in parallel-process
models examining associations between im-
provements in appearance congruence and im-
provements in psychosocial cutcomes provide
support for the concept that GAH may affect
psychosocial autcomes through increasing gen-
der congruence.

Despite these limitations, our findings showed
improvements in psychosocial functioning across
2 years of GAH treatment, which supports the
use of GAH as effective treatment for transgen-
der and nonbinary youth. We are now following
this cohort to see whether gains in functioning
are sustained aver a longer follow-up period, and
— given substantial variability in outcomes even

after controlling for a number of factors — we
hope to discover additional predictors of change
to identify youth for whom GAH alone is not
adequate to address mental health challenges.
We intend to initiate further work with this co-
hort to focus on understanding reasons for dis-
continuing GAH among the small subgroup of
youth who stopped medical treatrment. Overall,
our results provide evidence that GAH improved
appearance congruence and psychosocial func-
tioning in transgender and nonbinary youth.
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METHODS

Measures
Demographic and Clinical Characteristics

Participants self-reported age, race/ethnicity, gender identity, and designated sex at birth.
For age, participants were asked “How old are you?” For race/ethnicity, between the start of the
study and May 2018, participants were asked “With which racial or ethnic group do you most
closely identify? (Choose one) and provided with the following options: (a) American Indian or
Alaska Native; (b) Asian; (c) Black or African American; (d) Hispanic or Latino; (e) Native
Hawaiian or Other Pacific Islander; (f) White; (g) Other. After May 2018, participants were
asked “What race or ethnicity are you? Check all that apply™ and provided with the following
options: {(a) American Indian or Alaska Native; (b) Asian; (¢) Black or African American; (d)
Hispanic or Latino; (¢) Native Hawaiian or other Pacific [slander; (f) White; (g) other. Those
selecting “other” were asked to specify race or ethnicity in free text form. Participant responses
were recoded into the following: () non-Latinx/Latine White; (b) Latinx/Latine, non-White; (c)
Latinx/Latine, White; (d) Black/African American; () Asian/Pacific Islander; (f) Multiracial; (g)
other; and (h) Unknown.

For gender identity, youth either selected from eight response options [male, female,
transgender female (male-to-female), transgender male (female-to-male), gender fluid, gender
queer, bigender, or nonbinary] or indicated “other” and specified. Responses were recoded into
three categories: transmasculine, transfeminine, and nonbinary. For designated sex at birth,
participants were asked “What was your assigned sex at birth?”” with male and female as
response options.

Longitudinal Outcomes
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Appearance Congruence. Appearance congruence was captured through the 9-item
appearance congruence subscale of the Transgender Congruence Scale.' Each item was rated on
a 5-point scale from “strongly disagree™ to “strongly agree” and averaged. Example items
include: “My outward appearance represents my gender identity” and “I am happy with the way
my appearance expresses my gender identity”. Higher scores reflect greater appearance
congruence.

Depression Symptoms. Depression symptoms were assessed using the 21-item Beck
Depression Inventory-II (BDI-II).? Each item was rated on a 4-point scale, summed and
compared to standardized cutoffs reflecting minimal (0-13), mild (14-19), moderate (20-28), or
severe depression symptoms (29-63).

Anxiety Symptoms. Anxiety symptoms were assessed by the Revised Children’s
Manifest Anxiety Scale, Second Edition (RCMAS2).? Forty-nine items were rated “yes” “no”.
“Yes” responses were tallied and transformed into a 7 score; for this scale T scores >60 are
considered clinically significant.

Positive Affect. Positive affect was assessed using the 10-item Positive Affect measure
from the National Institutes of Health (NIH) Toolbox—Emotion Battery.* Participants were
asked to rate how frequently they experienced a variety of positive feelings over the past seven
days. Example items include “I felt joyful” and “I felt content”. Each item was rated on a 5-point
scale from 1 = “not at all” to 5 = “very much”. Raw scores were summed and converted to T
scores; higher scores indicate greater positive affect.

Life Satisfaction. Life satisfaction was assessed using the 10-item General Life
Satisfaction measure from the NIH Toolbox—Emotion Battery.* Participants were asked to rate

how much they agree or disagree with statements about their personal well-being. Example items
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inctude “If I could live my life over, I would change almost nothing,” “I have what | want in
life,” and “My life is going well.” Each item was rated on a 5-point scale from “strongly
disagree” to “strongly agree”. Raw scores were summed and converted to T scores; higher scores
indicate greater life satisfaction.
Rationale for Selecting Primary Mental Health Quicome Measures

The Trans Youth Care—United States (TYCUS) study used various measures to assess
different domains of mental health and psychosocial functioning,' including the Youth Self-
Report (YSR), a widely used child-report measure that assesses problem behaviors along two
“broadband scales™ (Internalizing, Externalizing) and eight empirically-based syndrome and
DSM-oriented scales and provides a Total Problems score, and the age-appropriate version of the
MINI International Neuropsychiatric Interview (MINI)* or the MINT International
Neuropsychiatric Interview for Children and Adolescents (MINI-KID).* We chose to use the
BDI-II and RCMAS2 as our primary mental health outcome measures in this paper as they are
more granular than the YSR and have clinical thresholds that aid in interpretation of findings.
Furthermore, the YSR and MINI/MINI-KID were administered annually (baseline, 12-month,
and 24-menth) versus the BDI-II and RCMAS2 which were administered every 6 months.
Having more datapoints to model change across time allowed us to explore whether change in
these outcomes were non-linear in nature. Future work using the YSR and MINI/MINI-KID data
will allow for comparison across samples, as these measures are widely used among other study

teams. >
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Statistical Analysis Plan
Missing Data

At least four out of five total time points were available for 75% of participants (Table
S1). As a result, there was high covariance coverage with data available for the majority of the
sample for each variable of interest at all time points (range of data present: 0.66-0.99; Table
$2). Within our sample, data exhibited skew and were determined to be missing at random
(Little’s MCAR test: %2 [751] = 803.25, p = 0.09).5 This type of missing data can be
appropriately handled using maximum likelihood estimation methods {described below).
Longitudinal Modeling Appreach

Analyses were conducted in a [atent growth curve modeling (LGCM) framework using
Mplus 8.8.7 This approach provides a unified modeling framework with several pertinent
computational techniques including specification of hierarchical data structure, accommodation
of missing data, and integration of both maximum likelihood and Bayesian estimation
techniques. Consistent with NEJM recommendations, we handled missing data using model-
based methods.® More specifically, LGCM was conducted with a two-stage estimation process in
which starting values were generated for parameter estimates using full-information maximum
likelihood estimation (FIML) followed by optimization using the Bayes estimator. The Bayes
estimator was used in the second stage optimization as it is recommended for use when variables
of interest exhibit non-normal distributions.>'° Bayesian estimation uses Markov chain Monte
Carlo (MCMC) resampling algorithms and do not require large sample sizes.'""!'* These methods
accommodate multilevel models that would otherwise be computationally intractable due to

small sample sizes, modest effect sizes, and skewed response distributions.'?
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Model Specifications

Latent growth curves were generated for each variable of interest. Linear and quadratic
effects of time were explored for inclusion. In all cases, quadratic effects were either non-
significant (i.e., confidence intervals included 0) or had small parameter estimates that did not
alter interpretation of results. For parsimony, all growth curves included intercepts and linear
slopes. Intercept priors were estimated based on median values from observed data. Models
employed MCMC algorithms to generate a series of 50,000 random draws from 4 stationary
Markov chains to approximate the multivariate posterior distribution of our sample, with a burn-
in period of 2,500 iterations. Model convergence was determined by the Gelman-Rubin potential
scale reduction factor (PSR) values, with values close to 1 indicating convergence.!'* Trace plots
were also inspected to evaluate model fit. All PSR values (range: 1.01-1.03) and trace plots

indicated that the models converged and fit the data well.
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Table S1. Count of Visits Completed

Visits n Proportion present
1 12 0.04
2 27 0.09
3 38 0.11
4 76 0.24
5 162 0.51

Proportion present is out of N=315 eligible participants.
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Table S2. Data Coverage for Key Variables

Baseline Month 6 Month 12 Month 18 Month 24
Variable n present* n present n present n present n present
AC 310 0.98 283 0.90 249 0.79 212 0.67 221 0.70
BDI 307 0.97 281 0.89 248 0.79 210 0.67 219 0.70
RCMAS 308 0.98 282 0.90 248 0.79 209 0.66 216 0.69
NPA 311 0.99 284 0.90 250 0.79 211 0.67 223 0.71
NLS 312 0.99 282 0.90 250 0.79 210 0.67 224 0.71

Note. Proportion present is out of N=315 eligible participants. AC = appearance congruence.

BDI = Beck Depressive Inventory. RCMAS = Revised Children’s Manifest Anxiety Scale. NPA
= NIH Toolbox Positive Affect. NLS = NIH Toolbox Life Satisfaction

*present= proportion present.
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Table S3. Comparison of Analytic Sample (n=291) and Participants Excluded from Longitudinal
Analysis (n=24)

t df D Cohen’s 4
Baseline Age 0.28 26.27 0.78 0.06
Appearance Congruence -0.63 25.58 0.54 -0.13
Depression 1.99 22.17 0.06 0.48
Anxiety 1.02 21.42 0.32 0.24
Positive Affect -0.09 23.07 0.93 -0.02
Life Satisfaction -1.56 24.03 0.13 -0.35

¢? df p f
Designated sex 047 1 0.49 0.04
Early gender-affirming care 044 1 0.51 0.04
Racial/ethnic identity 0.002 1 0.97 0.002

Note. For continuous variables, negative r-scores and Cohen’s 4 indicate higher scores among
participants excluded from longitudinal analysis.
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Table S4. Representativeness of Study Participants

Category

Example

Disease, problem, or
condition under
investigation

People who identify as transgender in the U.S.

Special considerations
related to:

Sex and gender

Of the estimated 1.3 million transgender adults, 38.5% are
transgender women, 35.9% are transgender men, and 25.6% are
nonbinary.

Age

Youth ages 13 to 17 comprise 7.6% of the U.S. population and
represent 18% of the transgender population in the U.S. Youth ages
18 to 24 comprise 11% of the U.S. population and represent 24.4%
of the transgender population in the U.S. Approximately 1.4% of
youth ages 13 to 17 and 1.3% of youth ages 18 to 24 identify as
transgender.

Race or ethnic group

The racial/ethnic distribution of youth and adults who identify as
transgender appears generally similar to the U.S. population,
though transgender youth and adults are more likely to report being
Latinx and less likely to report being White compared to the U.S.
population.

Among youth ages [3 to 17, white youth represent 51.3% of the
U.S. population and 46.3% of transgender youth are white. Black
youth represent 13.4% of the U.S. population and 13.2% of
transgender youth are Black. Asian youth represent 5% of the U.S.
population and 3.6% of transgender youth are Asian. American
Indian or Alaska Native {AIAN) youth represent 0.8% of the U.S.
population and 1% of transgender yvouth are AIAN, Latinx youth
represent 24.8% of the U.S. population and 31% of transgender
youth are Latinx. Multiracial youth represent 4.7% of the U.S.
population and 5% of transgender youth are multiracial.

Geography

Percentage of residents in U.S. regions who identify as transgender
range from 1.8% in the Northeast to 1.2% in the Midwest for youth
apes 13 to 17. At the state level, estimates range from 3% of youth
ages 13-17 identifying as transgender in New York to 0.6% in
Wyoming.

Other considerations

In the last decade, the number of youth presenting for gender-
affirming medical care has increased exponentially. In addition, the
number of youth reporting a nonbinary identity also has increased
significantly in recent years.

Overall
representativeness of
this trial

Transmasculine participants are over-represented in our study and
non-binary participants are under-represented. Non-Latinx white
and multiracial participants are over-represented in our sample,
whereas Black participants are vastly under-represented in our
sample. The proportion of Latinx and Asian participants are
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11

comparable to population estimates. Because study recruitment
occurred at 4 study sites in the Northeast, Midwest, and California,
youth in the Southeastern and Southwestern United States are not
represented in the sample.

Note. Numbers are predominately pulled from the most recent Williams Institute Executive
Summary “How many adults and youth identify as transgender in the United States™ published in
June 2022 by Jody L. Herman, Andrew R. Flores, and Kathryn K. O’ Neill.
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Table S5. Paired Samples #-tests Comparing Scores at Baseline and 24 Months
n baseline 24 Months p-value effect size

Appearance congruence 213 2.86 (0.74) 3.86 (0.76) <0.001 -1.12
Depression 211 16.39 (11.88) 13.95 (12.76) <0.001 0.20
Anxiety 208 60.25 (11.18) 57.38 12.00) <0.001 025
Positive affect 215 42.90 (10.05) 43.72 (12.03) 0.37 -0.05
Life satisfaction 217 39.92 (10.55) 44.61 (12.29) <0.001 -0.39

Note. Variables are presented as mean (SD). Results are based on ¢-tests (baseline minus 24-months).
Negative ¢-test values indicate increases in appearance congruence, positive affect, and life satisfaction.
Effect sizes are Cohen’s d (ranges: 0.20, small; 0.50, medium; 0.80, large).
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Table S6. Proportions of Youth Scoring in the Clinical Range for Depression and Anxiety at
Each Timepoint
Baseline | 6-month | 12-month | 18-month | 24-month
Beck Depression Inventory-1I n (%) n=307 =281 =248 n=210 n=219
Minimal Depression 149 (48.5) | 152 (54.1) | 143 (57.7) | 125 (59.5) | 126 (57.5)
Mild Depression 53(17.3) | 46(164) | 41(16.5) | 25(11.9) | 41(18.7)
Moderate Depression 57(18.6) | 43(15.3) | 24(9.7 30(14.3) 22 (10)
Severe Depression 48 (15.6) | 40(14.2) | 40(16.1) [ 30(14.3) | 30(13.7)
Revised Children’s Manifest Anxiety n=308 n=282 n=248 n=209 n=216
Scale 2
M (SD) 60.0 58.6 58.6 56.8 57.4
(11.5) (11.6) (11.3) (11.4 (12.1)
n (%) in Clinical range (7>60) 181 (58.8) [ 145(51.4) [ 115(46.4) | 90(43.1) | 103(47.7)

Note. % calculated as valid percent using the n for each timepoint as the denominator.
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Table 87. Independent Samples ¢-tests Comparing Baseline Scores between Youth Initiating GAH in Early
versus Late Puberty

Total sample Early gender-affirming care
Yes No
N=315 n=24 n=291 p-value effect size
Appearance congruence 2.36 (0.88) 3.08 (0.95) 2.31(0.85) <0.001 0.86
Depression 16.44 (12.11) 9.57 (8.26) 17.00 (12.21) <0.001 071
Anxiety 60.03 (11.48) 51.54 (12.20) 60.75 (11.15) <0.001 0.79
Positive affect 43.05 (10.78)  50.27 (12.08) 42.47 (10.49) <0.001 0.69
Life satisfaction 39.76 (10.85) 44.90 (14.13) 39.35 (10.46) 0.08 0.45

Note. Variables are presented as mean (SD). Results are based on #-tests. Effect sizes are Cohen’s d (ranges:
0.20, small; 0.50, medium; 0.80, large).
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Table S8. Independent Samples z-tests Comparing Baseline Scores between Youth Initiating GAH in Early
versus Late Puberty Among Youth Designated Male at Birth

DMAB Early gender-affirming care
Yes No

n=111 n=20 n=9l p-value  Effect Size
Appearance congruence 227(1.03) 3.09(1.02) 2.10(0.95) <0.001 1.00
Depression 17.52 (13.35) 9.41 (8.70) 19.23 (13.56) <0.001 0.86
Anxiety 59.12(11.47) 52.30(11.94)  60.67(10.85)  0.008 0.73
Positive affect 42,06 (12.68) 51.24(12.70) 40.14 (11.87) 0.002 0.90
Life satisfaction 38.82(13.47) 45.71(15.20) 37.38 (12.71) 0.04 0.59

Note. DMAB = designated male at birth. Variables are presented as mean (SD). Resulis are based on /-tests.
Effect sizes are Cohen’s 4 (ranges: 0.20, small; 0.50, medium; 0.80, large).
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Table §9. Independent Samples #-tests Comparing Baseline Scores between Youth Initiating GAH in Early
versus Late Puberty among Youth Designated Female at Birth

DFAB Early gender-affirming care
Yes No

n=204 n=4 n=200 p-value Effect Size
Appearance congruence 2.42(0.78) 3.04 (0.56) 2.40(0.77) 0.11 0.94
Depression 15.85 (11.36) 10.32 (6.69) 15.96 (11.42) 0.19 0.60
Anxiety 60.52 (11.48) 47.75 (14.66) 60.78 (11.30) 0.17 1.00
Positive affect 43.59 (9.59) 45.65 (8.19) 43.55 (9.62) 0.65 024
Life satisfaction 40.27 (9.10) 41.08 (7.43) 40.25 (9.14) 0.84 0.10

Note. DFAB = designated female at birth. Variables are presented as mean (SD). Results are based on ¢-tests.
Effect sizes are Cohen’s d (ranges: 0.20, small; 0.50, medium; 0.80, large).
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Figure S1 Coneeptual Model of Parallel Process Latent Growth Curve Models

Conceptual model of parallel process latent growth curve models. Rectangles indicate measured
variables. Ovals represent model-based estimates of baseline scores (intercepts) and linear rates
of change (slopes). Straight arrows indicate regression paths to model (1) moderating effects of
baseline covariates on growth curve intercepts and slopes and (2) effects of intercepts on slopes.

Curved arrows represent correlations between intercepts and slopes.
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Figure S2 Consort Diagram
Flow diagram of the progress through the phases of a prospective, observational study, including

enrollment, follow-up, and data analysis for latent growth curve models.
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Figure S2. Consort diagram

Enrolled
N=316
Excluded (n=2):
* Accidentally enrolled, did not meet inclusion criteria as youth had
> osteopenia and was started concurrently on GnRHa and low dose
GAH for bone protection versus for phenotypic transition (n=1)
‘L ¢ Never started GAH (n=1)
Started GAH
n=314
| Discontinued GAH (n=9):
| *= Before 6-month follow-up (n=1)
| « Between 6- and 12-month follow-up (n=3)
v Between 12- and 18-month follow-up (n=5)
Remained on GAH for
2-year follow-up
n=305

» Missing key variables at follow-up visits (n=14)

v

2-year outcome
analytic sample
n=291
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Figure $3 Change in Psychosocial Outcomes by Designated Sex at Birth

Figure panels display changes in psychosocial outcomes over two years of GAH by designated
sex at birth (designated female at birth: blue circles; designated male at birth: orange triangles).
Lines indicate mean scores for each group with gray shaded bands for 95% confidence intervals,
Outcomes shown are as follows: (83-A) Transgender Congruence Scale, range: 1-3; (83-B)
Positive Affect Scale T-Score (NIH Toolbox), range: 0-100; (83-C) Life Satisfaction T-Score
(NIH Toolbox), range 0-100); (S3-D) Beck Depression Inventory-II, range: 0-63; (S3-E) Revised

Children’s Manifest Anxiety Scale, Second Edition T-Score, range: 0-100.
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Figure S4 Change in Psychosocial Qutcomes by Racial/Ethaic Identity

Figure panels display changes in psychosocial outcomes over two years of GAH by racial/ethnic
identity (Non-Latinx White: blue circles; youth of color; orange triangles). Lines indicate mean
scores for each group with gray shaded bands for 95% confidence intervals. Qutcomes shown are
as follows: (S4-A) Transgender Congruence Scale, range: 1-5; (S4-B) Positive Affect Scale T-
Score (NIH Toolbox), range: 0-100; (84-C) Life Satisfaction T-Score (NIH Toolbox), range 0-
100); ($4-D) Beck Depression Inventory-II, range: 0-63; (S4-E) Revised Children’s Manifest

Anxiety Scale, Second Edition T-Score, range: 0-100,
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Trends in suicide death risk in transgender
people: results from the Amsterdam Cohort
of Gender Dysphoria study (1972-2017)

Wiepjes CM, den Heijer M, Bremmer MA, Nota NM, de Blok CIM,
Coumou BJG, Steensma TD. Trends in suicide death risk in
transgender people: results from the Amsterdam Cohort of Gender
Dysphoria study (1972-2017).

Objective; This study explored the overall suicide death rate, the
incidence over time, and the stage in transition where suicide deaths
were observed in transgender people.

Methods: A chart study, including all 8263 referrals to our clinic since
1972, Information on death occurrence, time, and cause of death was
obtained from multiple sources.

Results: Out of 5107 trans women (median age at first visit 28 years,
median follow-up time 10 years) and 3156 trans men (median age at
first visit 20 years, median follow-up time 5 years), 41 trans women and
8 trans men died by suicide. In trans women, suicide deaths decreased
over time, while it did not change in trans men. Of all suicide deaths, 14
people were no longer in treatment, 35 were in treatment in the previous
two years. The mean number of suicides in the years 2013-2017 was
higher in the trans population compared with the Dutch population.
Conclusions: We observed no increase in suicide death risk over time
and even a decrease in suicide death risk in trans women. However, the
suicide risk in transgender people is higher than in the general
population and seems to occur during every stage of transitioning. It is
important to have specific attention for suicide risk in the counseling of
this population and in providing suicide prevention programs.

Significant outcomes

¢ Suicide death risk in trans people did not increase over time.
¢ Suicide deaths occurred during every stage of transitioning.

¢ Suicide death risk is higher in trans people than in the general population.

Limitations

* Psychological comorbidity was not known.
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» No data were available for people on the waiting list for their first appointment.

Introduction

assigned gender at birth and the experienced gen-
der (1). Trans people are diverse in the intensity of

Gender dysphoria (GD) refers to the distress
experienced GD (2), their needs for medical

related to a marked incongruence between one’s
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transition (3), and the impairment that GD can
have on their life. Studies focusing on the wellbeing
of trans people show a greater vulnerability for
experiencing mental health problems compared
with the non-trans (cis) population (4). Most
prevalent are affective and anxiety problems (5-7),
often accompanied by feelings, thoughts, or beha-
viours linked to suicidality (8,9).

The prevalence of suicidality in trans people in
suicidal ideation, suicidal attempts, and suicide
death rates is studied in varying degrees and shows
high variability in findings. A systematic review by
McNeil et al (9). reported snicidal ideation rates
across 17 identified studies, ranging from 37% (10)
up to 83% (11). Prevalence rates on suicidal
attempts in trans people, which are generally
observed to be lower than suicidal ideation,
showed to be lower but also with a wide variation
in reported rates, ranging from 9.8% (12) up to
44% (13). Since structured prevalence studies on
suicide deaths are lacking in the transgender litera-
ture, an estimation comes from a limited number
of studies reporting on suicide death rates in small
study samples, Derived from a systematic review
on suicidality in trans people by Marshall et al. (8),
suicide death rates varied from 0% (14) to 4.2% in
a sample of 24 post-treatment trans people from
Sweden (15). Six of these studies only included
postsurgical people (14-19), whereas two studies
also included trans people who were only using
hormones without surgery (20,21). However, stud-
ies differentiating the treatment stage during which
death by suicide occurred are lacking. In addition,
studies differentiating between suicide in trans
women and trans men are scarce. While some stud-
ies found that trans men have a higher risk of sui-
cide attempts than trans women (22,23), other
studies reported no differences in suicide attempts
between trans women and trans men (24,25). Only
one cohort distinguished sujcide death risk in trans
women and trans men and found that trans women
had an increased risk of suicide death compared
with trans men (20,21).

Aims of the study

The aim of the current study is to explore the over-
all suicide death rate in trans women and trans
men in the largest clinical cohort of gender-re-
ferred people seen at the Center of Expertise on
Gender Dysphoria of the Amsterdam University
Medical Centers between 1972 and 2017 the
Netherlands (26). In addition, the change in inci-
dence of suicide death rate over time and at what
stage in transition (pretreatment, during hormonal
treatment and/or surgical phase, or post-

Suicide death risk in transgender people

treatment) suicide deaths were observed was
explored. The relevance of such information is to
get a greater understanding of how large the risk is
in clinically referred transgender people and
whether suicide prevention interventions should
focus on specific stages in transition or not.

Material and methods
Study design

A retrospective chart study was performed, includ-
ing all people who once visited the Center of
Expertise on Gender Dysphoria of the Amsterdam
UMC, Vrije Universiteit Amsterdam, the Nether-
fands, between 1972 and 2017. The selection of the
study population is described previously (26). A
total of 8263 adults, adolescents, and children were
included, with a median age at first visit of
25 years (range 4 to 81 years) and a median fol-
low-up time of 7.5 years (range 0.0 to 45.5 years).
Information on death occurrence, time, and cause
of death was obtained by cross-checking multiple
sources: the National Civil Record Registry (21),
which contains date of birth and date of death of
all inhabitants of the Netherlands, and the hospital
registration system, medical, and psychological
files for cause of death.

The Medical Ethics Review Committee of the
Amsterdam UMC, Vrije Universiteit Amsterdam,
reviewed this study and determined that the Medi-
cal Research Involving Human Subjects Act
(WMO) did not apply to this study. Therefore, and
because of the retrospective design, necessity for
informed consent was waived.

Treatment

After an initial visit to the endocrinologist (for
adults) or child psychiatrist (for children and ado-
lescents), all people were referred to the psychal-
ogy department for the diagnostic phase. In this
phase, people were seen to gain insight into their
experienced gender identity, to verify whether they
fulfill the diagnosis gender dysphoria, to explore
their treatment desires, and to prepare them for
possible medical interventions. After this phase,
people may start with hormonal treatment. Trans
women received treatment with anti-androgens
and estrogens. Trans men were treated with testos-
terone. In adolescents, treatment first started with
a period of puberty suppression, followed by estro-
gens of testosterone around the age of [6 years
@n.

Surgical interventions can be offered to people
aged 18 years or older. Depending on the desired
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treatment, the surgery is preceded after at least one
year of hormonal treatment (genital surgery) or
can be offered after the diagnostic phase (e.g.,
breast removal). After surgery, all people were usu-
ally seen every 2 years for medical check-up.

Statistical analyses

Characteristics of the population were shown as
median with range due to the non-normal distribu-
tion. The total number of people seen at our center
and the total number of suicide deaths were
counted and were expressed as percentages as well
as incidence per 100 000 person years. For each
year, the number of people at risk and the number
of people wha died by suicide were calculated. Cox
regression analyses were performed to calculate
hazard ratios (HR) with corresponding 95% confi-
dence intervals (25% CI). Date of first visit was
used as start date of follow-up. The end date of fol-
low-up was either date of death or date of closing
the database {December 31, 2017). Suicide death
was analyzed as event. To analyze whether the
incidence of suicide deaths changed over time, the
year of first visit was added as determinant to the
analyses. Analyses were adjusted for age at first
visit as age might be related to suicide death risk.
Time between date of suicide death and first visit,
and between date of suicide death and start of hor-
monal treatment, if applicable, were calculated. All
analyses were performed for the total population
and were stratified for trans women and trans men,

All analyses were performed using STATA Sta-
tistical software (Statacorp, College Station, TX,
USA), version 15.1.

Results

The characteristics of the study population are
shown in Table 1. In total, 8263 people attended
the gender identity clinic, of which 5107 were trans

Table 1. Characteristics of the study population (4} and the paaple who died by sui-
cide {B)

Total Transwomen  Trans men

A,

Number of peaple 8763 5107 3166

Age at first visit, year 25(4-81} 2891 200873

Follow-up time, year 7.5(0.0-455) 102(0.0455) 4.8(0.0-455)
(B)

Number of suicidas 49 (0.6%) 41 (0.8%} 8{0.3%)

Age at first visit, year 31 (15-59) 31 {16-58) 21 (16-58]

Age at time of suicide, year 41 (18-66] 41 (19-58) 36 (2160}

Follow-up time, y&ar 67(05-327) 67006327} 67(06-233}
Time between start B4 [D4-~325) 6.1{04-325] 69(3.7-23.3}
hormones and suicide, yaar n=47 =3 n=7

Data are shown as number or medran {range).
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women (median age al first visit 28 years, range 4
to 81 years) and 3156 were trans men (median age
at first visit 20 years, range 4 to 73 years). The
median follow-up time was 7.5 years (range 0.0—
45,5 years), which was longer in trans women
(10.2 years, range 0.0-455 years) than in trans
men (4.8 years, range 0.0-45.5 years). The total
follow-up time was 92 227 person years (64 287 in
trans women and 27 940 in trans men).

Forty-nine people died by suicide: 41 trans
women (0.8%) and 8§ trans men (0.3%), which is
64 per 100 Q00 person years in trans women and
29 per 100 000 person years in trans men. The
median follow-up time between first visit and sui-
cide death was 6.7 years (range 0.6 to 32.7 years)}
in trans women and 6.7 years (range 0.6 to
23.1 years) in trans men. Trans women had a
higher overall suicide death risk than trans men
(per year: HR 2.26, 95% CI 1.06-4.82). Four sui-
cide deaths occurred in individuals who were
referred to the clinic before the age of 18 (0.2%),
which is a lower risk than in adults (0.7%,
P =0.010)

The course of number of people at risk and the
number of people who died by suicide over the
years is shown in Fig. 1. Overall suicide deaths did
not increase over the years: HR per year 0.97 (95%
CI 0.94-1.00). In trans women, suicide death rates
decreased slightly over time (per year: HR 0.96,
95% CI 0.93-0.99), while it did not change in trans
men (per year: HR 1.10, 95% CI 0.97-1.25).
Adjustment for age at the first visit did not change
these numbers,

As the median follow-up time between first visit
and suicide death was 6.7 years, subgroup analyses
were performed in those who had their first visit
before 2011. This did not change the outcomes:
trang women (n = 3115) HR 0.94, 95% CI 0.91-
0.98; trans men (n = 1269) HR 1.02, 95% CI 0.90—
1.16).

Of the 49 people who died by suicide, 35 had a
face-to-face contact with the endocrinologist or
psychologist of the gender identity clinic in the pre-
vious two years, while the other 14 people were no
longer in active counseling with the clinic. Sixteen
of the 35 people who recently had visited the clinic,
only came for a medical check-up, as they were
postsurgery (vaginoplasty or phalloplasty). Two
people were in the surgery trajectory, and 17 were
still in the diagnostic or hormonal phase at time of
suicide. The transition phases separately for trans
women and trans men who died by suicide are
shown in Table 2.

The mean number of suicides in the years 2013—
2017 was higher in the trans population (40 per
100 000 person years; 43 per 100 000 trans women
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Fig. I. Number of people at risk (left y-axis) and the number of suicides {right y-axis), between 1972 and 2017.

Table 2. The occurrence of suicide deaths distinguished for transition stage, and
ANS WOMen of trans men

Tota! Trans women Trans men
{n = 45 (n =41} ln=48
In active counseling 35 29 [
In diagnostic or hormanal phase 17 16 1
In surgical phase 2 0 2
y medical follow-up care 18 13 3
ve counseling 14 12 2

Data are shown as number. In active counseling is defined as a face-to-face contact
with the andacrinolagist or psychologist of the gender identity ¢linic in the previous
WO YBars.

and 34 per 100 000 trans men) compared with the
Dutch population in this time frame (11 per
100 000 person years; 15 per 100 00 registered men
and 7 per 100 000 registered women) (28).

Discussion

The current study investigated the suicide death
risk in the largest clinical cohort of gender-referred
individuals to the Center of Expertise on Gender
Dysphoria at the Amsterdam UMC, the Nether-
lands, between 1972 and 2017. Findings from the
chart reviews showed us a decrease in suicide death
risk over time in trans women and no change in

suicide death risk in trans men. Trans women,
however, showed a higher suicide death risk than
trans men, Between 2013 and 2017, the suicide risk
in Dutch referred transgender people (40 per
100 000 person years) showed to be three to four
times higher than the general Dutch population
(11 per 100 000 person years) {28). Evaluation of
transition stage in relation to suicide deaths
showed that approximately two-third of the
observed suicides occurred in those who were still
in active treatment (diagnostic, hormonal, or surgi-
cal phase). The incidence of suicide deaths and
transition stage was similar in trans women and
trans men.

Suicidal behaviour is a complex phenomenon
that is a result of many individual (age, male sex
assigned at birth, previous suicide attempts, men-
tal health history, substance abuse} as well as
more distant environmental factors. A recent lit-
erature review clearly demonstrates the specific
risk factors for suicide in sexunal minority youth,
which includes negative social environments,
inadequate support within the closest social net-
work, and an absence of lesbian, gay, bisexual,
and transgender (LGBT) movements in commu-
nities (29). In our cohort, both trans women and
trans men show a three- to four-fold elevated
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risk of suicide compared with the population
rate in the Netherlands and can therefore be
considered a high-risk group. Although the
Netherlands is known for its tolerance toward
sexual minority groups in comparison to most
countries in the world (30), the societal position
of trans people is generaily less favorable com-
pared with the lesbian, gay, bisexual, and cis-
gender population. Furthermore, compared with
trans men, the socictal position of trans women
is lower (31,32).

In the Netherlands, between 1972 and 2017 sui-
cide rates showed a fluctuating course. Qur finding
of a slightly decreasing suicide risk in Dutch trans
women may confer some hope. Recent studies
showed an increase in societal acceptance toward
lesbian, gay, bisexual, and transgender people (31),
and indications of an increase in social-economic
status over the years (33). Although specific infor-
mation on trans men and trans women is unavail-
able, it is conceivable that the improvement of
sacietal position may have effect on the psycholog-
ical functioning and the prevention of suicidal risk
in trans women. The cause of this increase in toler-
ance seems largely to be the effect of a national
and international increase in visibility and atten-
tion for trans people in media and society. Another
explanation may be that, with the increase in atten-
tion and acceptance, the threshold for transgender
people to seek treatment or professional help has
become lower over the years. This is also reflected
by the increase in referrals each year (26). Lastly,
with the increase of knowledge in this field and the
literature about the vulnerability of the transgen-
der population for suicidal ideation, suicidal
attempts, and suicide death rates, it is conceivable
to assume that the attention to these risks has
increased in clinical counseling and may have its
effect on prevention of suicide deaths over the
years.

Although the incidence of suicide deaths in trans
women decreased over the years, the overall inci-
dence still showed to be higher in trans women
compared with trans men. Conflicting results in lit-
erature are reported about the risk of suicide
attempts between trans women and trans men.
Some studies reported that trans men had a higher
risk of suicide attempts than trans women (22,23),
while in other studies no differences in suicide
attempts between trans women and trans men were
found (24,25). Only two studies looked at the dif-
ferences in the risk of death by suicide between
trans women and trans men and found that trans
women had an increased risk compared with trans
men (20,21). However, these two studies were ear-
lier studies performed in our center and therefore
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include a smaller part of our current study
population.

An important finding was that the incidence for
observed suicide deaths was almost equally dis-
tributed over the different stages of treatment.
Although the distribution showed that one-third of
the suicides occurred in people who were no longer
in active treatment in our center, the other two-
third of the people who died by suicide still visited
our center in the previous two vears. About half of
these last two-third people were still in active diag-
nostic or medical treatment, while the other half
completed their transition and only came for a
medical check-up. This indicates that vulnerability
for suicide occurs similarly in the different stages
of transition. Although the literature on suicide
risk factors is comprehensive, and particular suici-
dal risk factors like verbal victimization, physical
and sexual violence, and the absence of social sup-
port (9,34), may apply for transgender people in all
stages of transitioning, it seems clinically highly
relevant to understand and explore possible differ-
ences in motives and risk factors in the different
stages of treatment. Therefore, future research on
suicide deaths and suicide risk factors in transgen-
der people should have a greater focus on transi-
tion status in relation to these motives and risk
factors.

This study is performed in the largest cohort of
gender-referred people from the Netherlands, con-
sisting of a large population of both adult and ado-
lescent trans women and trans men at different
stages of their transition with a long follow-up
time. However, this study has alsc some limita-
tions. First, this study is a retrospective chart
study. Although we used multiple strategies to
obtain data about date of death, it is possible that
we missed some data. Second, we did not have
information about psychological comorbidities or
other psychological information, such as social
support. Third, we only had information about
people who actually visited our gender identity
clinic. Information about people on the waiting list
for their first appointment was lacking.

To conclude, in our clinic we observed no
increase in suicide death risk over time and even a
decrease over time in suicide death risk in trans
women was found. Since the suvicide risk in the
transgender population is higher than the general
population and seems to occur during every stage
of transitioning, it is important that (mental)
health practitioners pay attention to this risk and
create a safe environment in which these feelings
can be discussed at all stages of treatment and
counseling. Further research is necessary to inves-
tigate the motives behind the suicides, as input in
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the development of adequate suicide prevention
programs.
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Abstract

Objective: Adverse effects of long-term cross-sex hormone administration to transsexuals are not well
documented. We assessed mortality rates in transsexual subjects receiving long-term cross-sex
hormones.

Desigr: A cohort study with a median follow-up of 18.5 years at a university gender clinic.

Methods; Mortality data and the standardized mortality rate were compared with the general
population in 966 male-to-female (MtF) and 365 female-to-male (FtM} transsexuals, who started
cross-sex hormones before July 1, 1997. Follow-up was at least 1 year. MtF transsexuals received
treatment with different high-dose estrogen regimens and cyproterone acetate 100 mg/day. FtM
transsexuals received parenteral/oral testosterone esters or testosterone gel. After surgical sex
reassignment, hormonal treatment was continued with lower doses.

Results: In the MtF group, total mortality was 51% higher than in the general population, mainly from
increased mortality rates due to suicide, acquired immunodeficiency syndrome, cardiovascular
disease, drug abuse, and unknown cause, No increase was observed in total cancer mortality, but lung
and hematological cancer mortality rates were elevated. Current, but not past ethinyl estradiol use was
associated with an independent threefold increased risk of cardiovascular death. In FtM transsexuals,
total mortality and cause-specific mortality were not significantly different from those of the general
population.

Conclusions: The increased mortality in hormone-treated MtF transsexuals was mainly due to non-
hormone-related causes, but ethinyl estradiol may increase the risk of cardiovascular death.

In the FtM transsexuals, use of testosterone in doses used for hypogonadal men seemed safe.

Eurepean fournal of Endocrinology 164 635-642

acquired immunodeficiency syndrome (AIDS) in male-
to-female (MtF) transsexual subjects, while no increased
morbidity/mortality was observed in female-to-male

Introduction

Psychological evaluation has shown that sex reassign-

ment increases the well-being of transsexual subjects
(1-3). Cross-sex hormone freatment has an important
role in acquiring the secondary sex characteristics of
the desired sex (4). Transsexuals often start taking sex
hormones at young to middle age and in higher
than recommended dosages. Fearing loss of secondary
characteristics of the reassigned sex, transsexual
subjects usually continue hormones lifelong. Pravious
reports from our clinic, in 1989 (5) and 1997 {6).
assessed clinical endpoints, such as morbidity and
mortality, in transsexuals receiving cross-sex hormones.
Both these studies found no increase in mortality rates
in subjects receiving cross-sex hormones compared with
the general population, but reported higher than
expected rates of completed suicide and death due to

© 2011 European Society of Endocrinology
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(FtM) transsexual subjects.

Several studies have looked at the effects of cross-sex
hormeoene administration on laboratory variables related
to cardiovascular risk in transsexuals, finding partially
favorable and partially unfavorable effects (7-10). The
skewed sex ratio in cardiovascular disease favoring
women at all ages and the increasing incidence of
cardiovascular disease after menopause were previously
interpreted to indicate that estrogens are cardioprotec-
tive. By contrast, hyperandrogenemia in women is
associated with increases in cardiovascular risk factors
(11), which has led to the belief that androgens are
detrimental to cardiovascular health (12). However. the
large randomized trials (Heart and Estrogen/Progestin
Replacement Study (13) and Women's Health Initiative

DOI: 10.1630/EJE-10-1038
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(14)) refuted the cardioprotective effects of exogenous
estrogens, in its generality, leading to reviston of
the practice of hormone replacement therapy in
(post)mencpausal womert.

Another factor to be considered is the route of
administration of estrogens, possibly having relevance
for their adverse effects. Oral versus transdermal
administration of 17p-estradiol (E;) may impact
differently on variables such as inflammation markers
(15). lipoproteins (16). and coagulation markers (17).
The pharmacological nature of the estrogen compound
may be of significance too: oral administration of the
synthetic compound ethinyl estradiol may have more
negative effects on hemostasis than oral or transdermal
E; (18).

This study aims primarily to describe all-cause and
cause-specific mortality rates tn subjects receiving
cross-sex hormone treatment, This analysis extends
our previous reports by assessing the effects of longer
term use of cross-sex hormones in subjects treated at
this clinic, increasing the accrued person-years of
follow-up data from 10 152 (6) to 25 544, In addition,
the effects of aging and co-morbidity have likely
increased the nember of endpoints. which will increase
the impact and precision of the effect size measures with
smaller confidence intervals (CIs): associations pre-
viously not detected due to the smaller sample size and
lower power may now become apparent. We report the
observed mortality rates in 1331 transsexuals followed-
up for a median period of more than 18 years, and we
compare the observed number of deaths with the
expected number as found in the general population,
In a subanalysis, the type of estrogen (i.e. oral ethinyl
estradiol versus other estrogen compound and routes of
administration) is analyzed in relation to the risk of
cardiovascular mortality.

Subjects and methods

Baseline and follow-up data of all transsexual subjects
referred to our outpatient department since 1975 were
entered into a cumulative database. In the present
analysis on mortality aiming to measure longer term
effects, we included only subjects who had started cross-
sex hormone treatment before July 1, 1997, followed-up
for at least 1 year and included 2 MtF who had died the
first year of hormone administration.

In total, 1331 subjects met the above inclusion
criteria, 966 (72.6%) MIF transsexuals, with a mean
age of 31.4 years at the start of cross-sex hormones
(range: 16—76 years), with 18 678 patient-years of
follow-up, and 365 (27.4%) FtM transsexuals. with a
mean age 26.1 years (range: 16—37 years) at the start of
hormone therapy with 6866 patient-years of follow-up.
Subjects were followed-up until July 1, 2007, or antil
the date of death. In 2009, we could cross check our
database against the National Civil Record Registry
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(Gemeentelijke Basis Administratie) which registers all
residents in the Netherlands and, if deceased, their date
of death (but not cause of death). We identified another
45 MIF and 3 FtM subjects included in our database
who had died before July 1, 2007. but were unknown to
us in our initial analysis on mortality based on hospital
records (19). Of these additional deaths. the cause of
death could be ascertained in two out of three FtM
(66%), and in 27 out of 45 (60%) MtF transsexual
subjects, The mean follow-up period of subjects
receiving cross-sex hormones was 19.31+7.7 years
(median 18.6, range 0.7-44.5 years) in the MtF
group. In the FtM group, the follow-up was 18.8-+6.3
years {median 18.4, range 4.7-42.6 years; Table 1).

The cauvse of death was ascertained by medical report
or information from the family physician and was
coded according to the International Classification of
Disease {ICD-10, 10th revision 2007; www.who.int/
classification/icd10online). When initiating sex
reassignment treatment, all subjects had agreed that
their data could potentially be used in future scientific
analysis with the provision that data could not be
related to an individual person.

Hormone treatment

In M(F transsexuals, hormone treatment before sex
reassignment surgery consisted of estrogens combined
with anti-androgens. Until 198¢, mainly ethinyl
estradiol was prescribed in a dose of 100 pg/day. and

Table i Baseline and treatment-related characteristics of 1331
male-tc-female and female-to-male transsexuals who underwent
©ross-sex honmone treatment.

Male-to-female Female-to-male

transsexuals transsexuals
n 966 365
Age at start (mean+s.n.) 31.4£11.4 26.1+7.8
Range (years of age) 16-76 16-56
Age groups {r (%))
15-24 329 (34.1) 204 (55.9)
25-39 429 (44.4) 145 (39.7)
40-64 199 (20.6) 16 (4.4)
65-80 9 (0.9) 0
Smoking status (1 {%))
Never 254 {26.3) 94 (25.8)
Current 373 (38.6) 131 (35.9)
Former or unknown 338 (35.1) 140 (38.3)
Starting date before 1930 618 {64.2) 197 (54.0)
{n {%)}
Sax reassignment 834 {86.7) 343 (94.0)
surgery (n (%))
Follow-up on hormone 194 17.7 18.816.3
treatment (vears £s.p.)
<5 years (1 (%)) 22 (2.2) 1(0.3)
5-10 years (7 (%)} 50 (5.2) 6(1.6)
10-15 years (n (%)) 209 (23.7) 111 (30.4)
15-20 years (11 (%)) 252 (26.1) 90 (27.2)
20-25 years (n (%)) 190 (18.7) 86 (23.5)
25-380 years (n (%)) 131 (13.6) 43 (11.8)
>30 years (n (%)) 92 (9.5 19{6.2)
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only small numbers of patients used estrogen injecttons
or other oral estrogen compounds, such as conjugated
estrogens. But after publication of an elevated risk of
venous thrombosis associated with ethinyl estradiol use
(5), particularly in patients over 40 years of age, we
started to recommend transdermal E; to all MtF
particularly to those over 40 years of age. In those
MtF who did not tolerate or refused transdermal
estrogens, oral estradiol valerate 2-4 mg/day was
prescribed, However, some subjects were reluctant to
change their previous estrogen therapy and continued
with ethinyl estradiol.

Before surgical sex reassignment in MtF transsexuals
(which includes orchiectomy), estrogens were always
combined with anti-androgen treatment (usually
cyproterone acetate 100 mg/day and spironolactone
100200 mg/day in < 5% of MtF) to decrease testoster-
one levels and/or block androgen action. In the period
before we started to advice not {0 use ethinyl estradiol,
the standard practice was to reduce the dose of ethinyl
estradiol to 50 pg/day after surgery. or estrogen
freatment was changed fo transdermal or oral E;.
Furthermore, anti-androgens were discontinued. but
about 30% of the MtF subjects experienced regrowth of
undesired (facial) hair to some extent and asked for
continuation of anti-androgens, though in significant
lower doses.

FtM transsexuals were prescribed testosterone as
esters intramuscularly 250 mg/2 weeks, reduced post-
operatively to every 3 weeks, oral testosterone unde-
canoate 160-240 mg/day (Andriol, not available in the
USA) and, more recently, transdermal testosterone
50 mg/day. If uterine bleeding persisted, a progestin
was added until hysterectomy, usually lynestrencl.

It is of note that the Dutch health care system fully
covers sex reassignment treatment, with the result
that almost all transsexual subjects have undergone
sex reassignment surgery 2 years after starting cross-
sex hormones. Consequently. the observed effects of sex
hormones on biological systems in this study are largely
attributable to exogenous hormones.

Statistical analysis

The observed number of deaths in the study population
was set against the expected numbers of deaths (except
from AIDS and drug abuse) derived from the 2001
mortality data of the general population provided by the
Central Bureau of Statistics of the Netherlands (Centraal
Bureau voor Statistiek on www.statline.cbs.nl) stratified
per age group (i.e. 15-24; 25-39; 40-64: and 65-80
years of age) and biological sex. Numbers of deaths were
adjusted for the years of follow-up on cross-sex hormone
treatment. Expected number of deaths from AIDS and
drug abuse, which varied largely from year to year, was
calculated from specific reports by Statistics Nether-
lands. The risk was expressed as standardized mortality
ratio {SMR). and the 95% CIs were calculated by
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regarding the observed number as a Poisson variable
with tables based on Poisson distribution (20).

In a subanalysis, the association of use of ethinyl
estradiol to mortality was analyzed. The use of ethinyl
estradiol (dichotomized into i) never or former users
during hormone administration, and i) ongoing users)
was analyzed in relation to all-cause mortality, cardio-
vascular mortality, mortality due to external causes,
cancer mortality, and non-cardiovascular mortality in
964 MIF transsexuals. The never/former users were
combined into one reference group, as the risk of
cardiovascular death was not increased in former versus
never users of ethinyl estradiol. The potentially mediat-
ing or confounding variables such as age, smoking
status, and starting date before 1990 were adjusted for
Cox proportional hazards models by incrementally
including them as covariates. The associations of
different groups of ethinyl estradiol use and mortality
were explored by selecting the first group (i.e. never or
former users of ethinyl estradiol) as the reference
category (i.e. a hazard ratio of 1). The software used
was SPSS version 17.0 (SPSS, Inc., Chicago. IL, USA).

Results

Baseline characteristics

Baseline data and duration of follow-up in the patient
groups are shown in Table 1. MtF transsexual subjects
were older when they started cross-sex hormones
(31.4+11.4 years) than FtM (26.1+7.4 vyears;
P<0.001). In the MtF group, 207 subjects (21.4%)
were over 40 years of age, and nine subjects (0.9%) were
even over 65 years of age. whereas conly few FtM
(n=16. 4.4%) were over 40 years of age at the start of
cross-sex hormone treatment. The mean duration of
follow-up was not significantly different between MtF
and FtM subjects (19.4+7.7 vs 18.8+6.3 years;
P=0.12). The rate of sex reassignment surgery (defined
as orchiectomy/penectomy + vaginoplasty in MtPF and
extirpation of the internal genitalia with both ovaries in
FtM) was significantly lower in MtF compared to FtM
subjects {86.7 vs 94.0%, P<0.001),

Mortality rates in MtF transsexuals

In the MtF group, 122 {(12.6%) out of 966 subjects had
died during follow-up. When compared with the adjusted
expected mortality in the general population, M{F had
a significantly increased mortality with a SMR of 1.51
(95%CI: 1.47-1.55; Table 2). The increased mortality in
MtF in the 25-39 years of age group (SMR 4.47; 95% CI:
4.04-4.92) was mainly due to the relatively high
numbers of snicides (in six), drugs-related death
{in four). and death due to AIDS (in 13 subjects}.

In 40-64 year age group, the SMR of total mortality
was increased with 1.42 (95% CI: 1.35-1.48).
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Table 2 SMR adjusted for age and periad of follow-up on hormone treatment by biological sex in 1331 male-to-female and female-to-male

transsexual subjects.

Male-to-female transsexuals Female-to-male tr xuals
Cause of death Observed cases SMR (95% CIy Observed cases SMR {95% ClI)
Malignant neoplasm 28 0.98 (0.88-1.08) 5 0.99 (0.65-1.44)
Lung 13 1.35 {1.14-1.88) 1 1.06 (0.26-3.19)
Digestive tract 3 0.42 (0.28-0.60) 2 2.41 (0.90-5.18)
Hematological 6 2.58 (1.97-3.30) 1 2.86 (0.69-8.57)
Brain 2 1.59 {0.95-2.46) 0 -
Other: kidney, melanoma, bene, and 4 0.79 {0.57-1.07) 1 0.77 (0.25-1.77)
prostate in MtF. In FtM: leiomyosarcoma
Ischemic heart disease 18 1.64 (1.43-1.87) 1 1.19 {0.39-2.74)
Carabrovascular accidents 5 1.26 (0.93-1.64) 0 -
AIDS 16 30.20 (26.0-34.7) 0 -
Endocrine/diabetes 2 0.85 (0.41-1.32) [} -
Respiratory system diseases 4 0.85 {0.61-1,14) [} -
Digestive system diseases 3 1.01 {0.68—1.45) 1 2.56 (0.62-7.69)
Genitourinary system disease {ESRD) i 1.21 (0.58-2.17) 0 -
Nervous systern disease (MS) 0 1 3.57 (0.86-10.7)
External causes 24 7.67 (6.84-8.56) 2 2.22 (1.07~5.44)
lllicit drugs use 5 13.20 (9.70-17.6) 1 25.00 (6.00-32.5)
Suicide 17 5.70 (4.93-6.54) 1 2.22 (0.53-6.18)
Unknown/ill-defined symptoms 21 4.00 (3.52-4.51} 2 2.08 {0.68—4.79)
Total 122 1.51 (1.47-1.55) 12 1.12 (0.89-1.59)

ESRD, end-stage renal disease; MS, multiple sclerosis.

The higher rate as compared with the general
population was largely explained by eight suicides
(where only one was expected on the basis of mortality
data in the general population) and 17 deaths from
cardiovascular diseases (where only eight were
expected). In the relatively small MtF group over 65
years of age, total mortality was not increased (SMR
0.95, 95% CI: 0.86-1.06) as compared to the general
population,

In MtF, ischemic heart disease was the cause of death
in 18 subjects (SMR 1.64: 95% CL: 1.43-1.87). The
mean age of occurrence of the lethal ischemic cardiac
event was 59.7 years (range: 42—79 years). The mean
duration of estrogen use was 13.2 years (range: 2-42
years), Eleven of them (61%) had been using ethinyl
estradiol during a mean period of 9.7 years (range:
2-16 years}, whereas the other seven had used
transdermal estrogen (n=2), stilbestrol (n=1), tibolon
{n=1). or conjugated estrogens (n=3) for a mean
period of 16.9 years (range: 542 years). The mean age
at the start of estrogen treatment was 45.9 years (range:
18-70 years), 46.5 years in ethinyl estradiol users.
and 44.9 years in users of other estrogens. Nine (50%}
of the deceased subjects were current smokers, two
non-smokers, and seven farmer smokers or unknown.
Four (22%]} had hypercholesterolemia (> 6.5 mmuol/l or
>250 mg/dl). Four (22%) had been diagnosed earlier
with venous thrombosis, and five (28%) had suffered a
previous myocardial infarction.

Five MtF subjects died from stroke (SMR 1.26; 95%
CL: 0.93~1.64). Two subjects died before the age of 60,
and the other three subjects died when they were 60,
62, and 75 years old; therefore, in 40-64 years of age,
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the SMR. for fatal stroke was 2.11 (95% CI: 1.32-3.21).
All had been using ethiny] estradiol, and in only one of
the two who had suffered a previous transient ischemic
attack, the treatment regimen had been changed to
transdermal estrogen.

In the Cox proportional hazard analysis of the type of
estrogen ftreatment in MEE current use of ethinyl
estradiol was significantly associated with cardiovas-
cular mortality, but not with an increased risk of
all-cause mortality or mortality due to other causes. The
threefold increased hazard ratio of cardiovascular
mortality in current users compared with never and
former users of ethinyl estradiol remained significant
after adjustment for covariates (Table 3).

In the M(F group, the observed total number of deaths
due to malignant neoplasm {rn=28) was not increased
compared with the general population, but lung cancer
(n=13) showed a statistically significant increased SMR
of 1.35 (95% CI: 1.14-1.58). The risk of leukemia/
lymphoma with six deaths (one acute myeloid leukemia,
one chronic lymphoid leukemia, one unclassified
leukemia, and three non-Hodgkin lymphomas) was
significantly increased with a SMR of 2.66 {95% CI:
1.93-3.60).

External causes of death were increased almost
eightfold due to suicide and illicit drag use. The suicide
rate in MtF was increased sixfold, Thirteen out of the
seventeen (76%) had received psychiatric treatment
in the past. No suicides occurred within the frst 2 years
of hormone treatment, while there were six suicides
after 2—5 years, seven after 5-10 years, and four after
more than 10 years of cross-sex hormone treatment
at a mean age of 41.5 vears (range 21-73 years).
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Mortality in hormone-treated transsexuals

Table 3 Hazard ratios (95% Cis) of mortality according to the use of ethinyl estradiol in 964 male-to-female transsexuals during
a median of 18,6 years of follow-up. Two deaths within the first year of follow-up were excluded to reduce the chance of reverse
causatian, Cardiovascular mertality was defined as death due to myocardial infarction or siroke.

Use of ethinyl estradial

Never or former use Continuous use Pvalue

No. of male-to-female transsexuals 596 368
All-cause mortality 69 (11.6%) 51 (13.9%)

Crude 1.00 1.13 (0.78-1.62) 0.53

Adjusted for age and smoking 1.00 1.33 (0.92-1.92) 0.13

Fully adjusted® 1.00 1.28 {0.86—1.86) 0.20
Cardiovascular mortality 8 (1.3%) 15 (4.1%})

Crude 1.00 2.82 (1.19-6.65) 0.02

Adjusted for age and smoking 1.00 3.64 (1.52-8.73) 0.004

Fully adjusted® 1.00 3.12 (1.28-7.63) 0.1
Mortality due to external causes” 12 (2.0%) 11 (3.0%)

Crude 1.00 1.40 (0.62-3.17) 0.43

Adjusted for age and smoking 1.00 1.44 (0.63-3.30) 0.38

Fully adjusted® 1.00 1.36 (0.60-3.10) 0.45
Cancer mortality 17 (2.9%) 11 (3.0%)

Crude 1.00 0.99 (0.46-2.12) 0.98

Adjusted for age and smoking 1.00 1.24 (0.57-2.67} 0.59

Fully adjusted® 1.00 1.35 (0.61-3.00) 0.46
Non-cardiovascular mortality 46 (7.7%) 30 (8.2%)

Crude 1.00 1.00 (0.63-1.59) 0.99

Adjusted for age and smoking 1.00 1.16 (0.73-1.84) 0.54

Fully adjusted® 1.00 1.15 (0.71-1.83) 0.58

P values using Cox proporticnal hazards models.

“Adjusted for age, smoking status, and a starting date before 1990 (because hefore 1990, ethinyl estradiol was the standard estrogen prescribed).
Deaths due to aceidents, intentional self-harm and suicide, assaull, drugs, and adverse effects.

Five (1.6%) suicides were observed among the 304 MtF
who were still using cyproterone acetate and 12 {1.8%)
in the group of MtF no longer using cyproterone
acetate. Six MtF subjects who committed suicide (35%)
had not undergone sex reassignment surgery because
there had been doubts about their mental stability. In
the whole group of MiF subjects, 87.6% underwent sex
reassignment surgery.

Also death due to illicit drug use (n=5) was relatively
increased (SMR 13.2; 95% CI: 9.7-17.6). All had
been past or current substance abusers before the
start of hormone treatment but had been evaluated as
sufficiently mentally stable to undergo hormone treat-
ment. Sixteen MtF transsexual subjects died
from AIDS between 1986 and 2006 (SMR 30.2; 95%
CL; 26,0-34,7), The underlying cause of death could
not be ascertained in 21 (17.2%) of the 122 subjects
who had died.

Mortality rates in FtM transsexuals

In the FtM group, 12 out of 365 (3.4%) died during
follow-up. When compared with the adjusted expected
mortality in the general population, in FiM, the SMR
of 1.12 (95% CI. 0.87-1.42) was not significantly
increased (Table 2). Compared with the MtF population,
actual numbers were lower in the FtM group, which
resulted in large Cls of the point estimates. The FtM
group was also on average of younger age (only six over
65 years of age) compared to the MtF group. Only one

myocardial infarction was observed in a 72-year-old
PtM subject after 42 years of testosterone treatment.
Bxternal causes of death were increased due to one
death by illicit drug abuse. a cause of death extremely
rare in the reference group of the female general
population. Total number of cancer deaths was not
different from the expected number. No deaths due to
breast cancer was observed, and other cancer death
categories were not statistically significantly different
from those expected, but again this has to be set against
larger Cls.

Discussion

In this large cohort with a median follow-up of more
than 18 years, we observed in MiF transsexual subjects
a 51% relatively increased mortality rate compared
with the general male population, mainly due to
increased rates of death from suicide. dlicit drugs,
AIDS, cardiovascular disease, and unknown causes. In
FtM transsexuals, the observed mortality rate was not
significantly increased compared with wemen in the
general population. However, it should be taken into
consideration that FtM started cross-sex hormones
(testosterone) at a younger age than MtF (at mean age
26.1 years compared with MtF at age 31.1 years), and
rarely started treatment after the age of 40. The effects
of aging may thus carry less weight in the FtM group
(also smaller) than the MtF group. Follow-up of FtM in
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the 65-79 years of age group was only 35.4 patient
years. implying that no firm conclusions can be drawn
in this FtM age group nor in the FtM group as a whole.
The increased martality risk in MtF in our cohart was
characterized by a high SMR of suicide (of 5.70), AIDS
(of 30.2), and illicit drug-related deaths (of 13.2). In our
previous publication. the increased mortality rates due
to suicide and AIDS had already been noted (6).
Depressive mood changes have been reported in
cyproterone acetate use but these are usually transient
occurring during the first 6 months of use. No
association of suicide with actual use of cyproterone
acetate could be established. The main benefit of
50-100 mg/day cyproterone acetate before surgery is
the effective suppression of testosterone levels and
counteracting the biological action of androgens,
allowing the use of estrogens in a lower dosage and a
more potent biological action, particularly on breast
tissue. Psychological evaluation has shown that sex
reassignment increases the well-being of transsexuals,
but it should not be considered as a cure-all; it is
rehabilitative relieving gender dysphoria, but some
transsexual subjects may still experience other problems
(e.g. comorbid psychiatric problems, social isolation,
troubled relationships, prejudice, and discrimination).
Our present analysis, as compared to our earlier
reports, comprises a larger study population and a
longer follow-up, resulting in a more apparent increased
mortality rate of cardiovascular disease in MtF. This
may be partially explained by heavier smoking and a
higher incidence of hypercholesterolemia in MtF than
in the male general population. Moreover, long-term
ethinyl estradiol use was independently associated with
a threefold increased risk of cardiovascular death. Our
findings in 1989 (5) of an increased incidence of venous
thrombosis associated with the use of ethinyl estradiol
had already led te a change in type of estrogen
prescription for new patients starting cross-sex hor-
mones, and nowadays only few MtF use ethinyl
estradiol or other oral estrogens in high dose. The
increased risk of cardiovascular mortality was observed
only in those who were still using ethinyl estradiol. No
increased risk was found in former users who had
changed to other formulations and lower doses of
estradiol. This is reassuring for those who have changed
to other estrogen preparations. The increased risk with
ethinyl estradiol can possibly be explained by the
thrombogenic hemostatic changes: a large increase in
APC resistance and a decrease in plasma protein S that
have been previously described by our group (13). The
high prevalence of previous venous thrombosis (22%) in
those who died from cardiovascular causes supports this
hypothesis. The favorable serum lipid changes associ-
ated with ethinyl estradiol (7} — an increase in high-
density lipoprotein cholesterol {+20%) and a decrease
in low-density lipoprotein chalesterol {(—12%} - did
apparently not translate into a reduced risk of
cardiovascular death. Recently, raised levels of
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circulatory inflammatory markers in transsexuals
treated with high dose of oral estrogens have been
reported, which could further contribute tc the
increased cardiovascular risk (10). An increased risk
of cardiovascular disease was also reported in women
using oral contraceptives (OC), in particular if they used
OC pills with a higher ethinyl estradiol content (50 pg),
even more so when they were smokers (21-23). The
increased risk, however, disappeared after discontinuing
OC use (24). In those MtF who had continued using
ethinyl estradiol, subjects had used equally relatively
high doses of about 50 pg/day up to advanced age,
which could explain cur finding of an increased rate of
cardiovascular death,

The total cancer mortality rate was not increased.
The statistically significant increase in mortality rate of
lung cancer may be related to heavier smoking in the
transsexual population. The increased mortality rate
due to a variety of hematological cancers is puzzling.
There are no reports of associations of hematological
cancers with use of sex hormones. This may be a chance
finding, or may be explained by the association of non-
Hedgkin lymphomas with HIV, the latter might have
gone unreported. The decreased mortality rate for colon
cancer, also observed in the Women's Health Initiative
(14), is similarly remarkable, but also this needs
confirmation in further studies. We did not observe
any cases of breast cancer in the population studied,
neither in MtF nor in FtM, in agreement with the low
prevalence of breast cancer in the literature.

Our study has a number of limitations inherent in a
cohort study. Firstly, it was not randomized nor placebo-
controlled which would have been difficult, if not
impossible given the nature of the study population.
Comparing our cohort with the general population was
probably the best available option for this research but it
should be noted that this comparison is potentially
biased and confounded by lifestyle factors, prone to
associated pathology and other factors specific for the
transsexual population besides cross-sex hormone
treatment. Transsexunal subjects, in particular MtF,
differed in a number of regards with the general
population. Before they presented themselves for sex
reassignment, they have an increased history of suicide
attempts, more psychopathology, and substance abuse,
probably associated with the psychological burden of
gender dysphoria, as well as an increased prevalence of
HIV infection. Secondly, the data have been collected
over a 30-year period, and follow-up was not entirely
complete, 40% of the subjects had their last visit to the
clinic before 2007. Qur cross check with the Dutch civil
registry in 2009 confirmed this assumption.

In summary, increased mortality in hormone-treated
MtF transsexuals was mainly due tc non-hormone-
related causes, such as suicide, AIDS, and drug abuse,
but current use of ethinyl estradiol was associated with
an increased risk of cardiovascular death. In FtM
transsexuals, the use of testosterone in doses similar
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to those used for replacement for hypogonadal men
seemed safe, but our data in over 65-year-old FtM
were limited. In line with the Endocrine Society’s
Clinical practice guidelines on Endocrine Treatment of
Transsexual Persons (25), we strongly recommend
not to prescribe ethinyl estradiol (or OC., often self-
administered in higher dosages) to MtF transsexuals.
Transdermal and low dose oral estradiol combined with
anti-androgens are effective with fewer side effects in
our experience and as published by others (26, 27).
Consequently, since ethinyl estradiol is ne longer used in
our clinic since 2001, there is no indication to routinely
test asymptomatic MiF before initiation of cross-sex
therapy for (inherited) forms of thrombophilia (27), as
long as the subject’s history does not suggest any
additional risk (25).

Lifestyle behaviors, which include healthy diets,

smoking cessation, and regular exercise, may help to
reduce cardiovascular risk especially in the group of MtF.
Purthermore, intense preventive action may help reduce
the mortality from suicide, AIDS, and drug abuse,
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Introduction

Surveys show that adolescents who identify as transgender are
vulnerable to suicidal thoughts and self-harming behaviors
(dickey & Budge, 2020; Hatchel etal., 2021; Mann etal., 2019).
Little is known about death by suicide. This Letter presents data
from the Gender Identity Development Service (GIDS), the pub-
licly funded clinic for children and adolescents aged under 18
from England, Wales, and Northern Ireland. From 2010 to 2020,
four patients were known or suspected to have died by suicide,
out of about 15,000 patients (including those on the waiting list).
To calculate the annual suicide rate, the total number of vears
spent by patients under the clinic’s care is estimated at about
30,000. This yields an annual suicide rate of 13 per 100,000 (95%
confidence interval: 4-34). Compared to the United Kingdom
population of similar age and sexual composition, the suicide
rate for patients at the GIDS was 5.5 times higher. The propor-
tion of patients dying by suicide was far lower than in the only
pediatric gender clinic which has published data, in Belgium
(Van Cauwenberg et al., 2021).

Suicidality in Transgender Adolescents

“About half of young trans people. . . attempt suicide,” declared the
United Kingdom Parliament's Women and Equalities Committee
(2015). Similar figures are cited by news media and campaigning
organizations. The Guardian reported Stonewall’s statistic that
“almost half” of transgender young people “‘have attempted to kill
themselves” (Weale, 201 7). “Fifty percent of transgender youth
attempt suicide before they are at age 21" stated the mother of the
most famous transgender youth in the English-speaking world
(Jennings & Jennings, 2016). As a transgender theologian has
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observed, “the statistic about suicide attempts has, in essence,
developed a life of its own” (Tanis, 2016).

Representative surveys of students in high schools provide
one source of evidence for this statistic. In New Zealand, 20%
of transgender students reported attempting suicide in the past
12 months, compared to 4% of all students (Clark et al, 2014).
In the United States, 15% of transgender students reported a sui-
cide attempt requiring medical treatment in the last 12 months,
compared to 3% of all students (Centers for Disease Control &
Prevention, 2618; Jackman et al., 2021; Johns et al., 2019), In
another American survey, 41% of transgender students reported
having attempted suicide during their lifetime, compared to 14%
of all students (Toomey et al., 2018).

To what extent are self-reported suicide attempts reflected
in fatalities? The connection is not straightforward. Respond-
ents who report suicide attempts are not necessarily indicating
an intent to die. One survey of the American population found
that almost half the respondents who reported attempting suicide
subsequently stated that their action was a cry for help and not
intended to be fatal (Nock & Kessler, 2006). In two small samples
of non-heterosexual youth, half the respondents who initially
reported attempting suicide subsequently clarified that they went
no further than imagining or planning it; for the remainder whe
did actually attempt suicide, their actions were usually not life-
threatening. To an extent, then, “the reports were attempts to
communicate the hardships of lives or to identify with a gay com-
munity” (Savin-Williams, 2001). Although such elaborate survey
methods have not been used to study transgender populations,
there is anecdotal evidence for a similar disjuncture. The pediatric
endocrinologist who established the first clinic for transgender
children in the United States stated that “the majority of self-
harmful actions that I see in my clinic are notreal suicide attempts
and are not usually life threatening” (Spack, 2009).

Suicide mortality has been studied in the transgender popula-
tion using registry data. The annual suicide rate is calculated by
dividing the number of suicides by the total number of years each
person was at risk. An individual who was observed for 20 years,
for instance, contributes 20 person-years to the denominator. The
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largest study covers over 8,000 patients who visited the gender
clinic in Amsterdam from 1972 to 2017 (Wiepjes et al., 2020).
The annual suicide rate was 29 per 100,000 for transmen, quad-
ruple the rate for the female population, and 64 for transwemen,
quadruple the rate for the male population. A Swedish study of
324 individuals who had undergone genital surgery between
1973 and 2003 found much higher annual suicide rates: 250
per 100,000 for transmen, 43 times the rate for matched female
controls, and 285 for transwomen, 16 times the rate for marched
male controls (M. Boman, personal communication, 12 April
2021; Dhejne etal., 201 1). Only cne published study has reported
suicide fatalities among transgender adolescents. Belgium’s pedi-
atric gender clinic provided counseling to 177 youth aged from
12 to 18 years, who had been referred between 2007 and 2016:
five of them (2.8%) committed suicide (Van Cauwenberg et al.,
2021). The mean age of referral was 15, implying a mean dura-
tion of 3 years before transition to an adult clinic, which translates
to an annual suicide rate of 542 per 100,000. This is the highest
suicide mortality recorded for any transgender population.

Method

This Letter estimates the suicide rate at the world’s largest pedi-
atric gender clinic. Based in London, the GIDS is part of the
Tavistock and Portman WHS Foundation Trust, and serves youth
under 18 from England, Wales, and Northern Ireland who are
“experiencing difficulties with their gender identity develop-
ment” (Carmichael & Davidson, 2009). Like all such services
throughout Western Europe and North America, it has experi-
enced enormous growth; referrals increased from 100 in 2009 to
a peak of 2700 in 2019. The waiting list in April 2021 exceeded
5300.

The GIDS patients manifest typically high rates of self-harm-
ing behavior. In a sample of 900 adolescents (aged from 13 to
17} admitted to the clinic from 2009 to 2017 and given the Youth
Self-Report questionnaire, 44% answered that they sometimes
or very often “deliberately try to hurt or kill myself” (de Graaf
etal., 2020). Unfortunately, both behaviors are combined in this
question. In a different sample of over 700 children and ado-
lescents (aged from 4 to 17) assessed by the GIDS in 2012 and
2015, 10% were flagged by clinicians as having atternpted suicide
{Morandini et al., 2021).

Suicides

Since the early 2000s, the National Health Service has imple-
mented mandatory reporting of “‘serious incidents” (Department
of Health, 2001, 2010). The death of any patient—including
those on the waiting list—suspected to be suicide is reported
to the Tavistock’s Board of Directors. The Tavistock cooper-
ates with a comprehensive surveillance system for every death

@ Springer

classified as suicide or (after an open verdict by the corcner)
probable snicide in the United Kingdom (National Confidential
Inquiry into Suicide & Homicide by People with Mental Tliness,
1999; National Confidential Inquiry into Suicide and Safety in
Mental Health, 2019}. Papers for the Tavistock’s Board meetings
are available from April 2007 onwards; those not on the Trust's
webgite were acquired by a Freedom of Information request, The
pdf files of the Agenda and Papers (through September 2021)
were searched for the keyword *suicid™; all 442 instances were
inspected. From 2007 to 2020, four patients of the GIDS died
by suspected suicide: two on the waiting list, in 2016 and 2017,
and two after having been seen, in 2017 and 2020, The last case
was described as “likely™ to be suicide, because the inquest has
not yet been held. These figures were confirmed by Freedom of
Information requests to the Tavistock,

Triangulation is passible from two sources. Comprehensive
mortality data on all adolescents aged from 10 to 19 who com-
mitted suicide in the United Kingdom from 2014 to 2016 include
five transgender individuals (Rodway et al., 2020). Due to con-
fidentiality restrictions, it is not possible to disaggregate these
further by age or by country. Presumably, one of these is the
patient of GIDS who died in 2016, The remaining four might
have been 18 or 19—the risk of suicide increases significanily
in the late teens—or might have lived in Scotland. Alternatively,
they might have been eligible for the GIDS but had not sought a
clinical referral (made by the local Child and Adolescent Mental
Health Service, the child’s general practitioner, social worker, or
teacher) or had not obtained it.

Another source is the Transgender Day of Remembrance
website, which aims to record all deaths by suicide or violence
(Metcalfe, 2021). For the United Kingdom between 2007 and
2020, the website names 3 adolescents under the age of 18 who
committed suicide. One was one of the GIDS patients (the match
is certain because they were named in the Agenda ard Papers).
The other two had no involvement with the GIDS (or any other
gender clinician), as was evident from their inquests, though one
was under the psychiatric care of another NHS Trust(BBC News,
2021; Bunyan, 2008). In addition, the website lists suicides by
two “young" transgender people, sourced from Twitter, without
information on their name or age. In one case, it is not clear
whether the person lived in the United Kingdom.

Patients

With suicides as numerator, two denominators are relevant,
Because comprehensive data on patient numbers became avail-
able from 2010, the period will be the 11 years from 2010 10
2020. (These are financial years; thus, 2020 rms from April 2020
to March 2021.) The first denominator is the total number of
individual patients, estimated by summing the annual number of
referrals to the GIDS from 2010 to 2020—excluding those aged
18 or over, as they are not accepted. The total number is 15,032.
This sum omits patients at the clinic who had been referred before
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2010, and so is a slight underestimate. (The Online Supplement
provides full details.)

The second denominator is the total number of patient-years:
the sum of the number of years spent by each individual as a
patient of the GIDS. The number of patients seen by the GIDS
each year was available from 2014 to 2020, Before 2014 only the
number of patients first seen was available. From 2014 to 2016,
the number of patients seen was consistently double the number
first seen, and so the former number for 2010 to 2013 was esti-
mated by doubling the latter. All these numbers exclude patients
on the waiting list. The number waiting at the beginning of each
year from 2016 to 2020 was obtained by Freedom of Information
request, Before then the number was not available, and so must be
treated as zero. This leads to an underestimate, of course, but the
waiting list became appreciable only from 2015. The total number
of patient-years over this period is estirnated as 30,080. In other
words, patients spent on average 2 years at the GIDS (including
time on the waiting list). Time on the waiting listcontributed 41%
of the total patient-years,

Resuits

From 2010 to 2020, the four suicide deaths equate to 0.03% of
the 15,032 patients. Taking the denominator as 30,080 patient-
years, the annual suicide rate is calculated as 13 per 100,000 (95%
confidence interval: 4 to 34 per 100,000). For comparison, the
annual suicide rate in England and Wales between 2010 and 2020
for adolescents aged from 15 to 19 years averaged 4.7 (Office for
National Statistics, 2021). This does not quite correspond to the
age range of the GIDS patients, however, At referral, the patients
ranged in age from 3 to 17 years; only 7% were younger than 10.
The mean was 14 years and the median 15. Most patients stay
with the GIDS until transitioning to an adult service. Therefore,
the average age of patients at any point in time will lie somewhere
between 14 and 17. A better comparison is therefore the overall
suicide rate for adolescents aged from 14 to 17 (available only
for the entire United Kingdom for 2015-2017), which was 2.7
per 100,000 (Office for National Statistics, 2018; Rodway et al,,
2020). Comparison should also account for the difference between
the sexes, because males are more likely to commit suicide than
females. Of the GIDS patients, 63% were female. Adjusting for
sex, the GIDS patients were 5.5 times more likely to commit sui-
cide than the overall population of adolescents aged 1410 17.

Discussion

How reliable are these estimates? The chief uncertainty about
the numerator is whether the fourth death will be ruled as sui-
cide when the inquest is eventually held. It could be speculated
that there were further suicides unknown to the Tavistock and

1o the Nationa! Confidential Inquiry into Sujcide and Safety in
Mental Health. All that can be said is that the single suicide by a
GIDS patient from 2014 to 2016 is not out of line with compre-
hensive mortality data on suicides by transgender adolescents
in the United Kingdom which counted five suicides in & longer
age range and wider geographical area, The denominator for the
annual suicide rate, however, is pieced together from various
series and $o is inevitably approximate. Statistics from the early
2010s are less reliable, though they malke only a small contribu-
tion to the grand total; the last three years contribute more than
half of the total number of patient-years. The most significant
limitation is the lack of information on the age and sex of all the
patients who commuitted suicide.

Direct comparison can be made with the Belgian pediatric
gender clinic {(Van Cauwenberg et al., 2021). Its annual suicide
rate was about 70 times greater than the rate at the GIDS. This is
especially puzzling because patients at the Belgian clinic scored
better, on average, than those at the GIDS on tests of psychologi-
cal functioning (de Graaf et al., 2018). The explanation for the
honge disparity in suicide is not clear. The Amsterdam's clini¢
annual suicide rate was four times greater than the rate at the
GIDS. The higher rate is not surprising, however, because the
Duteh clinical population was dominated by older adults: the
median age at first visit was 25 (Wiepjes et al., 2020). Suicide
rates peak in middle age, and so a population of older adults
would be at higher risk than a population of adolescents.

The suicide rate of the GIDS patients is not necessarily
indicative of the rate among all adolescents who identify as
transgender. On the one hand, individuals with more serious
problems (and their families) would be particularly motivated
to seek referral and more likely to obtain it, and so the clinical
subset would be more prone to suicide. One study suggests
that a child who frequently attempted suicide was more read-
ily referred to the GIDS (Carlile et al., 2021}. On the other
hand, young people facing hostility from their families would
be less able to seek referral, and this hostility could make
them especially vulnerable to suicide.

Taking into account these limitations, the estimated suicide
rate at the GIDS provides the strongest evidence yet published
that transgender adolescents are more likely to commit suicide
than the overall adolescent population. The higher risk could
have various causes: gender dysphoria, accompanying psycho-
logical conditions, and ensuing social disadvantages such as
bullying. Studies of young people referred to the GIDS in 2012
and 2015 found a high prevalence of eating disorders, depres-
sion, and antism spectrum conditions (ASC) (Holtet al., 2016;
Morandini et al., 2021)—all known to increase the probability
of suicide (Simon & VonKorff, 1998; Smith et al., 2018). Eating
disorders and depression could be consequences of ransgender
identity and its ensuing social repercussions, but this iz implau-
sible for ASC insofar as it originates in genes or the prenatal
environment. From a sample of aver 700 referrals to the GIDS in
2012 and 2015, 14-15% were diagnosed with ASC (Morandini
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et al., 2021). This compared to 0.8-1.1% of students in Eng-
land (Department for Education, 2012, 2015). The association
between autism and gender dysphoria is found in many popu-
lations (Socialstyrelsen, 2020, Warrier et al., 2020). Autism is
known to increase the risk of suicide mortality, especially in
females (Hirvikoski et al., 2016; Kirby et al., 2019; Socialsty-
relsen, 2020). To some extent, therefore, the elevated suicide raie
for transgender youth compared to their peers reflects the higher
incidence of ASC. The same holds for other psychiatric disorders
associated with gender dysphoria (Dhejne et al., 2016). Ideally,
the suicide rate for patients of the GIDS would be compared to
the suicide rate for patients in contact with other NHS mental
health services, but the latter rate is not available,

One final caveat is that these data shed no light on the
question of whether counseling or endocrinological interven-
tions—gonadotropin-releasing hormone agonist Or cross-sex
hormones—atfect the risk of suicide (Biggs, 2020; Turban
et al,, 2020). Although two out of the four suicides were of
patients on the waiting list, and thus would not have obtained
treatment, this is not disproportionate: the waiting list con-
tributed nearly half of the total patient-years.

Conclusion

Data from the world’s largest clinic for transgender youth over
11 years yield an estimated annual suicide rate of 13 per 100,000.
This rate was 5.5 times greater than the overall suicide rate of
adolescents of similar age, adjusting for sex composition. The esti-
mate demonstrates the elevated risk of suicide among adolescents
who identify as transgender, albeit without adjusting for accom-
panying psychological conditions such as autism. The proportion
of individual patients who died by suicide was 0.03%, which is
orders of magnitude smaller than the proportion of transgender
adolescents who report attempting suicide when surveyed. The
fact that deaths were so rare should provide some reassurance to
transgender youth and their families, though of course this does
not detract from the distress caused by self-harming behaviors
that are non-fatal. It is iresponsible to exaggerate the prevalence
of suicide. Aside from anything else, this trope might exacerbate
the vulnerability of transgender adolescents. As the former lead
psychologist at the Tavistock has warned, “when inaccurate data
and alarmist opinion are conveyed very authoritatively to fami-
lies we have to wonder what the impact would be on children’s
understanding of the kind of person they are...and their likely
fate™ (Wren, 2015).

Supplementary Information The online version contains supplemen-
tary matenal available at hiips://doi.org/10.1007/s10508-022-02287-7.
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the choice of aspirin or heparin for venous
thromboembolism prophylaxis among patients
with operatively treated extremity fractures (or
any pelvic or acetabular fracture), this is by far
the largest trial to date and provides compelling
evidence that a readily available, inexpensive
drug, taken orally, is a viable alternative to an
injectable pharmacologic prophylaxis.

Are there any caveats to this message? The
trial shows several secondary outcomes that
support the main conclusion of the trial, includ-
ing a similar risk of pulmonary embolism in the
two groups and, in terms of safety outcomes, no
evidence of a difference in the incidence of
bleeding events, which occurred in 13.72% of
patients in the aspirin group and 14.27% in the
[ow-molecular-weight-heparin group. However,
in keeping with previous trials, the authors
noted that deep-vein thrombosis was more fre-
quent in patients who had received aspirin than
in those who had received heparin (2.51% vs.
1.71%), although the absolute difference was
small (0.80 percentage points). Although deep-
vein thrombosis is clearly not as serious as a
fatal pulmonary embolism, it is not an inconse-
quential problem. Post-thrombotic syndrome
affects some people who have had a deep-vein
thrombosis of the leg, and this condition can
cause chronic pain and swelling.?

The findings in this trial clearly indicate that
guidelines for the prevention of hospital-
acquired venous thromboembolism will need to
be rewritten to include the option of aspirin in
patients with traumatic injuries. More work is
needed to determine whether aspirin should also

be considered for venous thrombgembolism pro-
phylaxis after other types of surgeries and for
nonsurgical patients who have risk factors for
venous thromboembolism.

Disclosure forms provided by the author are available with the
full text of this editorial at NE}M.org.

From Oxford Trauma and Emergency Care, Nuffield Depart-
ment of Crthopedics, Rheumatology, and Musculoskeletal Sci-
ences, University of Oxford, Oxford, United Kingdom.
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Growing Evidence and Remaining Questions
in Adolescent Transgender Care

p

This week in the Journal, a much-awaited pri-
mary report from Chen et al.! on 2 years of
gender-affirming hormones (GAH) in transgen-
der adolescents appears. The approach to adoles-
cent transgender care with early treatment with
puberty blockers, and GAH in youth from 16
years of age, originated in the Netherlands (“the

Dutch model”) and became the dominant medi-
cal care model for twransgender adolescents.? Es-
pecially over the past decade, marked increases
in referrals but limited evidence as to long-term
outcomes have led to controversies and debate
regarding this approach. Indeed, some European
countries are adapting their guidelines and re-

N ENGL ! MED 388;2 MNE|M.ORG JANUARY 19, 2023
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stricting access to care for transgender youth,
and some states in the United States have intro-
duced laws to ban such care.? Therefore, rigor-
ous longitudinal outcome studies that provide
evidence about whether this approach is effec-
tive and safe are needed.

The results of the current study — involving
a large, multisite sample of 315 participants —
provide such evidence. During 24 months of
GAH treatment, participant-reported appearance
congruence (alignment between gender identity
and physical appearance), positive affect, and life
satisfaction increased and depression and anxi-
ety decreased. In addition, initial levels and rates
of change in appearance congruence correlated
with the psychosocial outcomes. These results
corroborate the positive effects in several earlier
studies of smaller samples of adolescents and
add to the evidence base that GAH can have a
positive effect on mental health.?

Yet the study leaves some concerns unan-
swered. Although overall psychological func-
tioning in the study participants improved, there
was substantial variation among participants;
a considerable number still had depression,
anxiety, or both at 24 months, and two died by
suicide. The correlation between appearance
congruence and various psychological-outcome
variables suggests an important mediating role
of GAH and consequent bodily changes. How-
ever, other possible determinants of outcomes
were not reported, particularly the extent of
mental health care provided throughout GAH
treatment. To date, international guidelines for
transgender adolescent care recommend a psy-
chosocial assessment and involverent of mental
health professionals in a multidisciplinary care
model.® Whether participating centers in the
current study followed that approach is unfortu-
nately unclear. Future studies that compare
outcomes with different care models are needed,
preferably using similar measures.

In addition, some are concerned that young
persons may not be capable of making decisions
regarding medical treatments that have irrevers-
ible effects that they might regret later in life. In
the 2-year study by Chen et al., 9 of 314 adoles-
cents (2.9%) stopped GAH, bur it is unclear
whether they detransitioned or regretted their
treatment or whether they stopped because they
were satisfied with treatmentrelated changes.

Despite concerns about detransitioning, few
studies have provided data on the incidence of
detransitioning, and available results are incon-
sistent. Although one U.S. study showed that
74% of adolescents who started GAH treatment
were still receiving it 4 years later, 98% of 720
Dutch adolescents who began such therapy were
receiving it after a median of 2.7 years (range,
0.0 to 20.0).°7 Similar studies in other centers,
regions, and countries are necessary to learn
whether the incidence of detransitioning differs
between settings and what factors are associated
with these differences. It will be especially im-
portant to evaluate outcomes in adolescents
starting GAH before 16 years of age, the age
limit in the initial Dutch protocol.?

Furthermore, although Chen et al. investi-
gated relevant psychological and gender out
come measures (e.g., depression, appearance
congruence, and life satisfaction), additional
factors such as autism spectrum disorder and
the quality of peer relations and family support
are also of interest. Social support has been hy-
pothesized as explaining why Dutch transgender
adolescents have better psychological function
than those in other countries.® Understanding
additional factors that influence outcomes should
help to determine which components of care
and support other than GAH might improve the
lives of transgender adolescents.

Finally, benefits of early medical intervention,
including puberty suppression, need to be
weighed against possible adverse effects — for
example, with regard to bone and brain develop-
ment and fertility. At present, studies involving
young adults from the Dutch adolescent trans-
gender cohort show that accrnal of bone min-
eral decelerates during puberty suppression but
increases during GAH treatment and also that
adolescents’ educational achievements are as
expected given their pretreatment status, which
is reassuring®¥ However, those results from a
single Dutch center should be replicated and
validated in other contexts, as in a sample fol-
lowed in the current study.

Despite uncertainties that call for further
study, current information shows that mental
health improves with GAH, whereas withhold-
ing treatment may lead to increased gender
dysphoria and adversely affect psychological
functioning. The study by Chen et al. adds o the
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evidence of the effectiveness of the current care
model that includes hormonal treatment for
transgender adolescents.

Disclosure forms provided by the authors are available with
the full text of this editorial at NEJM.org.

From the Departments of Child and Adolescent Psychiatry
(A.L.CV) and Pediatrics (S.E.H.), Center of Expertise on Gen-
der Dysphoria, Amsterdam University Medical Centers, Loca-
tion Vrije Universiteit, Amsterdam.
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