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outcomes reported across the included studies do not have an accepted minimal clinically
important difference (MCID), making it difficult the determine whether any statistically
significant changes seen are clinically meaningful. However, the authors of some studies
report thresholds to interpret the results of the scoring tools (for example, by linking scores to
symptom severity), so some conclusions can be made.

Conclusion

Any potential benefits of gender-affirming hormones must be weighed against the largely
unknown long-term safety profile of these treatments in children and adolescents with
gender dysphoria.

Results from 5 uncontrolled, observational studies suggest that, in children and adolescents
with gender dysphoria, gender-affirming hormones are likely to improve symptoms of gender
dysphoria, and may also improve depression, anxiety, quality of life, suicidality, and
psychosocial functioning. The impact of treatment on body image is unclear. All results were
of very low certainty using modified GRADE.

Safety outcomes were reported in 5 observational studies. Statistically significant increases
in some measures of bone density were seen following treatment with gender-affirming
hormones, although results varied by bone region (lumber spine versus femoral neck) and
by population (transfemales versus transmales). However, z-scores suggest that bone
density remained lower in transfemales and transmales compared with an equivalent
cisgender population. Results from 1 study of gender-affirming hormones started during
adolescence reported statistically significant increases in blood pressure and body mass
index, and worsening of the lipid profile (in transmales) at age 22 years, although longer
term studies that report on cardiovascular event rates are required. Adverse events and
discontinuation rates associated with gender-affirming hormones were only reported in 1
study, and no conclusions can be made on these outcomes.

This review did not identify sub-groups of patients who may benefit more from gender-
affirming hormones.

No cost-effectiveness evidence was found to determine whether gender-affirming hormones
are a cost-effective treatment for children and adolescents with gender dysphoria.

3. Methodology
Review questions

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

1. For children and adolescents with gender dysphoria, what is the clinical
effectiveness of treatment with gender-affirming hormones 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
long-term safety of gender-affirming hormones compared with one or a
combination of psychological support, social transitioning to the desired gender or
no intervention?
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3. For children and adolescents with gender dysphoria, what is the cost-
effectiveness of gender-affirming hormones 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 particular sub-groups of children and
adolescents with gender dysphoria that derive comparatively more (or less)
benefit from treatment with gender-affirming hormones 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
dysphoria, gender identity disorder and gender incongruence of childhood?

(b) what were the ages at which participants commenced treatment with
gender-affirming hormones?

(c) what was the duration of GnRH analogues treatment?

See appendix A for the full review protocol.
Review process

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 and were conducted on 21 July 2020.
See appendix B for details of the search strategy.

Results from the literature searches were screened using their titles and abstracts for
relevance against the criteria in the PICO framework. Full text references of potentially
relevant evidence were obtained and reviewed to determine whether they met the inclusion
criteria 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 details and outcomes were extracted from the included studies and were critically
appraised using a checklist appropriate to the study design. See appendix E and appendix 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

Ten observational studies were included in the evidence review. Seven studies were
retrospective observational studies (Allen et al. 2019, Kaltiala et al. 2020, Khatchadourian et
al. 2014, Klaver et Al. 2020, Klink et al. 2015, Stoffers et al. 2019, Vlot et al. 2017) and three
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studies were prospective longitudinal observational studies (Achille et al. 2020, Kuper et al.
2020, Lopez de Lara et al. 2020).

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 saying natal or biological sex and ‘cross sex hormones’ are
now referred to as ‘gender-affirming hormones’. The research studies may use historical
terms which are no longer considered appropriate.

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

appendix E.

Table 1 Summary of included studies

Prospective
longitudinal study

Single centre,
New York, United
States

gender dysphoria;
17 transfemales and
33 transmales

Mean age at baseline was
16.2 years (SD 2.2)

interventions (the
collective term used
for puberty
suppression and
gender-affirming
hormones) were
introduced as per
Endocrine Society and
the World Professional
Association for
Transgender Health

(WPATH) guidelines

Puberty suppression

was:

* GnRH analogue
and/or anti-
androgens
(transfemales)

e GnRH analogue or
medroxyprogester
one (transmales)

Once eligible, gender-
affirming hormones
were offered, these
were:

e Oestradiol
(transfemales)

e Testosterone
(transmales)
Doses and

formulations not
reported

Study Population Intervention and Outcomes reported
comparison
Achille et al. 2020 | 50 children, adolescents Intervention Critical Outcomes
and young adults with Endocrine Impact on mental health

e Depression- The
Center for
Epidemiologic
Studies Depression
Scale (CESD-R)

e Depression- The
Patient Health
Questionnaire
Modified for Teens
(PHQ 9_Modified for
Teens)

Impact on quality of life

e Quality of Life
Enjoyment and
Satisfaction
Questionnaire
(QLES-Q-SF)

Important Outcomes
None reported
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Study

Population

Intervention and
comparison

Outcomes reported

After about 12-months
treatment (‘wave 3'):

e 24 people (48%)
were on gender-
affirming
hormones alone

o 12 people (24%)
were on puberty
suppression alone

s 11 people (22%)
were on both
gender-affirming
hormones and
puberty
suppression

o 3 people (6%)
were on no
endocrine
intervention

Comparison

No comparison group.
Change over time
reported

Allen et al. 2019

Retrospective
longitudinal study

Single centre,
Kansas City, USA

47 adolescents and young
adults with gender
dysphoria: 14 transfemales
and 33 transmales

Mean age at administration
(start of treatment)
16.5 years

Intervention

39 participants
received gender-
affirming hormones
only

8 participants received
hormones and a
GnRH analogue

Mean duration of
treatment with gender-
affirming hormones
was 349 days (range
113 t0 1,016)

Comparison

No comparison group.
Comparison over time
reported

Critical Outcomes

Impact on mental health

e Suicidality- Ask
Suicide-Screening

Questions (ASQ)
instrument

Impact on quality of life

e General Well-Being
Scale (GWBS) of
the Pediatric Quality
of Life Inventory

Important Outcomes
None reported

Kaltiala et al.
2020

Retrospective
chart review

Single centre,
Tampere, Finland

52 adolescents with gender
dysphoria: 11 transfemales
and 41 transmales.

Mean age at diagnosis
18.1 years (range 15.2 to
19.9)

Intervention

Hormonal sex
assignment treatment
— details of
intervention not
reported, although all
patients received
gender-affirming
hormones.

Critical Outcomes
Impact on mental health

¢ Need for mental
health treatment

Important Outcomes
Psychosocial Impact

Measure of functioning
in different domains of
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Retrospective
chart review

Single centre,
Vancouver,
Canada

63 received gender-
affirming hormones.

Median age at start of
gender-affirming hormones
was:

e 17.3 years (range 13.7-
19.8) for testosterone

e 17.9 years (range 13.3-
22.3) for ocestrogen

Oestrogen (oral
micronized 17 -
oestradiol)

Transmales:
Testosterone
(injectable
testosterone enanthate
and/or cypionate)

19 participants (30%)
had previously
received a GnRH
analogue

Comparison
No comparison group.

Comparison over time
reported.

Study Population Intervention and Outcomes reported
comparison
Comparison adolescent
No Comparison group. deVElOment, which
Comparison over time | Were:
reported e Living with
parent(s)/ guardians
e Normative peer
contacts
* Progresses
normatively in
school/ work
e Has been dating or
had steady
relationships
e Is age-appropriately
able to deal with
matters outside of
the home
Khatchadourian 84 young people with Intervention Critical Outcomes
etal. 2014 gender dysphoria, of whom | Transfemales:

None reported

Important Outcomes
Safety:
e Adverse events

e Discontinuation
rates

Klaver et al. 2020

Retrospective
chart review

Single centre,
Amsterdam,
Netherlands

192 people with gender
dysphoria who started
GnRH analogues before
the age of 18 years, and
started gender-affirming
hormones within 1.5 years
of their 22nd birthday.

Mean age at start of
gender-affirming hormones:

e Transfemale —
16.4 years (SD 1.1)

e Transmale — 16.9 years
(SD 1.9)

Intervention

Oral oestrogen or
intramuscular (IM)
testosterone

Comparison

No comparison group.
Comparison over time
reported

Critical Outcomes
None reported

Important Outcomes
Safety

* Body mass index
(BMI)

e Systolic blood

pressure

e Diastolic blood
pressure

e Glucose

e Insulin

« HOMA-IR
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Retrospective
longitudinal study

Single centre,
Amsterdam,
Netherlands

gender dysphoria who had
received GnRH analogues,
gender-affirming hormones
and gonadectomy.

The study included

15 transfemales and

19 transmales; mean age
at start of gender-affirming
hormones was 16.6 years
(SD 1.4) and 16.4 years
(SD 2.3) respectively.

At the start of gender-
affirming hormone
treatment, in the
transfemale subgroup the
median Tanner P was 4
(IQR 2) and the median
Tanner G was 12 (IQR 11)

In the transmale subgroup
the median Tanner B was 5
(IQR 2) and the median
Tanner P was 5 (IQR 0)

Transfemales — oral
17-B oestradiol

(incremental dosing)

Transmales — IM
testosterone
(Sustanon 250 mg/ml;
incremental dosing)

Median duration of
treatment with gender-
affirming hormones for
transfemales was

5.8 years (range 3.0 to
8.0) and for
transmales was 5.4
years (range 2.8 to
7.8)

The GnRH analogue
was subcutaneous
(SC) triptorelin

3.75 mg every 4
weeks

No details of
gonadectomy reported

Comparison

Noc comparison group.
Comparison over time
reported.

Study Population Intervention and Outcomes reported
comparison
e Total cholesterol
e HDL cholesterol
e LDL cholesterol
s Triglycerides
Klink et al. 2015 34 young people with Intervention Critical Outcomes

None

Important Outcomes

Safety

« Bone mineral
apparent density
(BMAD)

e Bone mineral
density (BMD)

Measures reported at 3
timepoints: start of
GnRH analogue
treatment, start of
gender-affirming
hormone treatment and
age 22 years.

Kuper et al. 2020

Prospective
longitudinal study

Single centre,
Texas, USA

Children and adolescents

with gender dysphoria

(9 to18 years), n=148, of

whom:

s 25 received puberty
suppression only

e 93 received gender-
affirming hormone
therapy only

¢ 30 received both

Mean age 14.9 years

Intervention

Gender-affirming
hormones, guided by
Endocrine Society
Clinical Practice
Guidelines

Comparison

No comparison group.
Comparison over time
reported.

Critical Outcomes
Impact on mental health

e Depression- Quick
Inventory of
Depressive
Symptoms (QIDS),
self-reported

e Depression- QIDS,
clinician-reported

e Anxiety- Screen for
Child Anxiety
Related Emotional
Disorders
(SCARED)
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Study

Population

Intervention and
comparison

Outcomes reported

Panic- specific
guestions from
SCARED

Generalised anxiety-
specific questions
from SCARED

Social anxiety -
specific questions
from SCARED

Separation anxiety-
specific questions
from SCARED

School avoidance-
specific questions
from SCARED

Important Outcomes
Impact on body image

Body Image Scale
(BIS)

Lopez de Lara et
al. 2020

Prospective
analytical study

Single centre,
Madrid, Spain

23 adolescents with gender
dysphoria: 7 transfemales
and 16 transmales.

Mean age at baseline was
16 years (range 14 to 18)

Intervention

Gender-affirming
hormones:

Oral oestradiol

Intramuscular
testosterone

Participants had
previously received
GnRH analogues in
the intermediate
pubertal stages
(Tanner 2 to 3).

Participants were
assessed twice:

pre-treatment (T0),

after 12 months
treatment with
gender-affirming
hormones (T1)

Comparison

No comparison group.
Comparison over time

Critical Outcomes

Impact on gender
dysphoria

Utrecht Gender
Dysphoria Scale
(UGDS)

Impact on mental health

Depression- Beck
Depression
Inventory Il (BDI-II)
Anxiety- State-Trait
Anxiety Inventory

Important Outcomes
Psychosocial Impact

Family functioning-
Family APGAR test

Patient strengths
and difficulties-
Strengths and
Difficulties
Questionnaire,
Spanish Version
(SDQ-Cas).

reported.
Stoffers et al. 62 transmales with gender | Intervention Critical Outcomes
2019 dysphoria. Testosterone None
Patients had received a intramuscular
Retrospective GnRH analogue and more | injections (Sustanon
chart review than 6 months of 250 mg). Dose was mpartamt Quieaes
testosterone treatment. titrated to a Safety
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Study Population Intervention and Outcomes reported
comparison
Median age at start of maintenance dose of e Body mass index
Single centre, testosterone was 17.23 125 mg every (BMI)
Leiden, years (range 14.9 to 18.4) 2 weeks. Participants | | g4 pressure
Netherlands Median treatment duration | Who started GnRH « BMD
was 12 months (range 5to | @nalogues at 16 years
33) or older had their dose | e Acne
lncreased more o Liver enzymes
_ rapidly. Some ok
Change over time participants chose to | *  Creatinine
receive testosterone e Urea

every 3-4 weeks,and |, HpAic
participants could
switch to transdermal
preparations if needed.

Comparison

No comparison group.
Comparison over time

reported.
Viot et al. 2017 70 children and Intervention Critical Outcomes
Retrospective dysphoria testosterone (had
chart review Median age at baseline — previously received Im
. - portant Outcomes
@ 13.5 years (11.5-18.3) trlptorelmlfor puberty Safet
. for transfemales suppression) ol
Single centre, e Bone mineral
Amsterdam, e 15.1 years (range 11.7- . apparent density
Netherlands 18.6) for transmales Comparison (BMAD)

No comparison group.
Comparison over time

Comparison is change over
P - reported.

time. 24 month follow-up.

5. Results

In children and adolescents with gender dysphoria, what is the clinical
effectiveness of gender-affirming hormones compared with one or a
combination of psychological support, social transitioning to the desired
gender or no intervention?

Outcome Evidence statement

Clinical Effectiveness

Critical outcomes

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

Certainty of One uncontrolled, prospective, observational study (Lopez de Lara et
evidence: very al. 2020) provided evidence relating to the impact on gender dysphoria,
low measured using the Utrecht Gender Dysphoria Scale (UGDS) score
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during the first year of treatment with gender-affirming hormones. The
UGDS is a validated, screening tool for both adolescents and adults,
used to assess gender dysphoria. It consists of 12 items, to be
answered on a 1- to 5-point scale, resulting in a sum score between 12
and 60. The authors state that the cut-off point to identify gender
dysphoria is 40 points. The higher the UGDS score the greater the
gender dysphoria.

In this study (n=23), the mean (xSD) UGDS score was statistically
significantly reduced (improved) from 57.1 (+4.1) points at baseline to
14.7 points (£3.2) at 12 months (p<0.001). A UGDS score below 40
suggests an absence of gender dysphoria (VERY LOW).

This study provides very low certainty evidence that gender-
affirming hormones statistically significantly improve gender
dysphoria from baseline to 12 months follow-up. The mean UGDS
score was below the threshold for gender dysphoria at follow-up.

Impact on This is a critical outcome because depression may impact on social,
mental health: occupational, or other areas of functioning in children and adolescents.
depression

Four observational studies (Achille et al. 2020; Kaltiala et al. 2020;
Certainty of Kuper et al. 2020; Lopez de Lara et al. 2020) provided evidence relating
evidence: very to the impact on depression in children and adolescents with gender
low dysphoria, with follow-up of around 12 months. Five different outcome

measures for depression were reported.

Beck Depression Inventory (BDI-Il)

One uncontrolled, prospective, analytical study (Lopez de Lara et al.
2020) reported the change in BDI-II. The BDI-Il is a valid, reliable, and
widely used tool for assessing depressive symptoms. There are no
specific scores to categorise depression severity, 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.

In Lopez de Lara et al. 2020 (n=23) the mean (+xSD) BDI-I| score was
statistically significantly reduced (improved) from 19.3 (£5.5) points at
baseline to 9.7 (+3.9) points at 12 months (p<0.001) (VERY LOW).

Center for Epidemiologic Studies Depression (CESD-R)

One uncontrolled, prospective, longitudinal study (Achille et al. 2020)
reported the change in CESD-R scale. The CESD-R is a valid, widely
used tool to assess depressive symptoms. Total score ranges from 0
to 60, with higher scores indicating more depressive symptoms. There
are no specific scores to categorise depression severity, although the
authors of the study suggest that a total CESD-R score less than 16
suggests no clinical depression.

In Achille et al. 2020 (n=50), the mean CESD-R score statistically
significantly reduced (improved) from 21.4 points at baseline to
13.9 points at about 12 months follow-up (p<0.001; standard deviation
not reported) (VERY LOW).

Patient Health Questionnaire (PHQ 9) Modified for Teens
One uncontrolled, prospective, longitudinal study (Achille et al. 2020)
reported the change in PHQ 9_Maodified for Teens score. The PHQ

This document was prepared in October 2020 Page 22 of 156



Case 4:23-cv-00114-RH-MAF Document 200-37 Filed 12/11/23 Page 10 of 58

9 Modified for Teens is a validated tool to assess depression,
dysthymia and suicide risk. The tool consists of 9 questions scored
from O to 3 (total score 0 to 27), plus an additional 4 questions that
are not scored. A score of 0 to 4 suggests no or minimal depressive
symptoms, 5 to 9 mild, 10 to 14 moderate, 15 to 19 moderately
severe, and 20-27 severe symptoms.

In Achille et al. 2020 (n=50), the mean PHQ 9_Modified for Teens score
statistically significantly reduced (improved) from baseline to around
12 months follow-up, although absolute scores were not reported
numerically (p<0.001). From the visual representation of results, the
PHQ-9 Modified for Teens score is about 9 at baseline and about 5 at
final follow-up (VERY LOW).

Quick Inventory of Depressive Symptoms (QIDS)

One uncontrolled, prospective, longitudinal study (Kuper et al. 2020)
reported the change in QIDS, clinician-reported and self-reported.
Both the clinician-reported and self-reported QIDS are validated tools
to assess depressive symptoms. The tool consists of 16 items, with
the highest score for 9 domains (sleep, weight, psychomotor changes,
depressed mood, decreased interest, fatigue, guilt, concentration, and
suicidal ideation) added to give a total score ranging from 0 to 27. A
score of 0 to 5 suggests no depression, 6 to 10 mild symptoms, 11 to
15 moderate symptoms, 16 to 20 severe symptoms, and 21 to 27 very
severe symptoms.

In Kuper et al. 2020 (n=105), the mean (xSD) QIDS self-reported
score was 9.6 points (+5.0) at baseline and 7.4 (+4.5) after

10.9 months of treatment with gender-affirming hormones (no
statistical analysis reported). The mean (xSD) QIDS clinician-reported
score was 5.9 points (+4.1) at baseline and 6.0 (+3.8) after

10.9 months of treatment with gender-affirming hormones (no
statistical analysis was reported) (VERY LOW).

Participants needing treatment for depression

One observational study (Kaltiala et al. 2020) reported the proportion
of participants needing treatment for depression before or during the
initial assessment and during the 12-month follow-up period after
starting gender-affirming hormones.

In Kaltiala et al. 2020 (n=52), statistically significantly fewer
participants needed treatment for depression during the 12-month
‘real life’ phase (15%, 8/52) compared with before or during the
assessment (54%, 28/52; p<0.001). No details of what treatments for
depression the participants received are reported (VERY LOW).

These studies provide very low certainty evidence that during
treatment with gender-affirming hormones depression is reduced
from baseline to about 12 months follow-up. However, most
participants had mild symptoms at the start of treatment.

Impact on This is a critical outcome because anxiety may impact on social,
mental health: occupational, or other areas of functioning in children and adolescents.
anxiety
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Certainty of Three observational studies (Kaltiala et al. 2020; Kuper et al. 2020;
evidence: very Lopez de Lara et al. 2020) provided evidence relating to the impact on
low anxiety in children and adolescents with gender dysphoria.

State-Trait Anxiety Inventory (STAI)

One uncontrolled, prospective, analytical study (Lopez de Lara et al.
2020) reported the change in STAI scores. STAl 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.

In Lopez de Lara et al. 2020 (n=23), the mean (+SD) STAI-State
subscale was statistically significantly reduced (improved) with gender-
affirming hormones from 33.3 points (+9.1) at baseline to 16.8 points
(£8.1) at 12 months (p<0.001). The mean STAI-Trait subscale scores
also statistically significantly reduced (improved) from 33.0 points
(£7.2) at baseline to 18.5 points (+8.4) at 12 months (p<0.001) (VERY

LOW).

Screen for Child Anxiety Related Emotional Disorders (SCARED)
One uncontrolled, prospective, longitudinal study (Kuper et al. 2020)
reported anxiety symptoms using the SCARED questionnaire. Other
anxiety-related symptoms using specific questions from the SCARED
questionnaire were also reported: panic, generalised anxiety, social
anxiety, separation anxiety and school avoidance. SCARED is a
validated, 41-point questionnaire, with each item scored 0 to 2. A total
score of 25 or more is suggestive of anxiety disorder, with scores
above 30 being more specific. Certain scores for specific questions
may indicate the presence of other anxiety-related disorders:

e A score of 7 or more in questions related to panic disorder or
significant somatic symptoms may indicate the presence of
these.

e A score of 9 or more in questions related to generalised
anxiety disorder may indicate the presence of this.

e A score of 5 or more in questions related to separation anxiety
may indicate the presence of this.

e A score of 8 or more in questions related to social anxiety
disorder may indicate the presence of this.

e A score of 3 or more in questions related to significant school
avoidance may indicate the presence of this.

In Kuper et al. 2020 (n=80 to 82, varies by outcome), small reductions
were seen in anxiety, panic, generalised anxiety, social anxiety and
separation anxiety and school avoidance symptoms (measured using
the SCARED questionnaire) from baseline to follow-up (mean duration
of treatment 10.9 months). The statistical significance of these findings
are unknown as no statistical analyses were reported (VERY LOW).

Participants needing treatment for anxiety

One observational study (Kaltiala et al. 2020) reported the proportion
of participants needing treatment for anxiety before or during initial
assessment and during the 12-month follow-up period after starting
gender-affirming hormones.
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In Kaltiala et al. 2020 (n=52), statistically significantly fewer
participants needed treatment for anxiety during the 12-month ‘real
life’ phase (15%, 8/52) compared with before or during the
assessment (48%, 25/52; p<0.001). No details of what treatments for
anxiety the participants received are reported (VERY LOW).

These studies provide very low certainty evidence that during
treatment with gender-affirming hormones anxiety symptoms
may be reduced from baseline to around 12 months follow-up.
Impact on These are critical outcomes because self-harm and thoughts of suicide
mental health: have the potential to result in significant physical harm and, for
suicidality and completed suicides, the death of the young person.

self-injury

Four observational studies (Achille et al. 2020; Allen et al. 2019;

Certainty of Kaltiala et al. 2020; Kuper et al. 2020) provided evidence relating to
evidence: very suicidal ideation in children and adolescents with gender dyspharia,
low with an average follow-up of around 12 months.

Ask Suicide-Screening Questions (ASQ)

One uncontrolled, retrospective, longitudinal study (Allen et al. 2019)
reported the change in ASQ. This is a 4-item dichotomous (yes/no)
response measure designed to identify risk of suicide. The authors of
Allen et al. 2019 amended 1 question in the ASQ (“Have you ever tried
to kill yourself?”) by prefacing it with “/n the past few weeks . . .” as they
were not investigating lifetime incidence. A response of ‘no’ is scored
as 0 and a response of ‘yes’ is scored as 1; each item is summed to
give an overall score for suicidal ideation ranging from 0 to 4. A person
is considered to have screened positive if they answer ‘yes’ to any item
with higher scores indicating higher levels of suicidal ideation.

In Allen et al. 2019 (n=39), the adjusted mean (*SE) ASQ score
statistically significantly reduced from 1.11 points (£0.22) at baseline to
0.27 points (+0.12) after a mean duration of treatment of about
12 months (p<0.001) (VERY LOW).

PHQ 9_Modified for Teens (additional questions for suicidal
ideation)

One uncontrolled, prospective, longitudinal study (Achille et al. 2020)
reported the change in suicidal ideation measured using additional
questions from the PHQ 9 Modified for Teens. This is a validated tool
to assess depression, dysthymia and suicide risk (see above for
detailed description). In addition to the 9 scored questions, the PHQ
9 Modified Teens asked 4 additional questions relating to suicidal
ideation and difficulty dealing with problems of life. Responses to the
PHQ 9 Modified for Teens were used to determine if the participant
had suicidal ideation or not, but specific details of how this was
determined are not reported.

In Achille et al. 2020 (n=50), 10% (5/50) of participants had suicidal
ideation at baseline and 6% (3/50) had suicidal ideation after about
12 months treatment with gender-affirming hormones (no statistical
analysis reported) (VERY LOW).

Suicidality and non-suicidal self-injury
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One uncontrolled, prospective, longitudinal study (Kuper et al. 2020)
reported on suicidal ideation, suicide attempts and non-suicidal self-
injury, although it was unclear how and when this outcome was
measured.

In Kuper et al. 2020 (n=130), 25% of participants reported suicidal
ideation 1 month before the initial assessment and 38% reported this
during the follow-up period (no statistical analysis reported). Suicide
attempts were reported in 2% of participants at 3 months before the
initial assessment and 5% during follow-up. Self-injury was reported in
10% of participants at 3 months before the initial assessment and
17% during follow-up. No statistical analysis was reported for any
outcomes. Mean duration of gender-affirming hormone treatment was
10.9 months (VERY LOW).

Participants needing treatment for suicidality or self-harm

One observational study (Kaltiala et al. 2020) reported the proportion
of participants requiring treatment for suicidality or self-harm before or
during initial assessment and during the 12-month follow-up period
after starting gender-affirming hormones.

In Kaltiala et al. 2020 (n=52) statistically significantly fewer participants
needed treatment for suicidality or self-harm during the 12-month ‘real
life’ phase (4%, 2/52) compared with before or during the assessment
(35%, 18/52; p<0.001). No details of what treatments for suicidal
ideation or self-harm the participants received are reported (VERY

LOW).

These studies provide very low certainty evidence that gender-
affirming hormones may reduce suicidality from baseline to about
12 months follow-up. However, results are inconsistent and it is
difficult to draw conclusions.

Impact on This is a critical outcome because mental health problems may impact
mental health: on social, occupational, or other areas of functioning in children and
other adolescents.

Certainty of One observational study (Kaltiala et al. 2020) reported the propartion
evidence: very of participants needing treatment for either psychotic symptoms or
low psychosis, substance abuse, autism, attention deficit hyperactivity

disorder (ADHD) or eating disorders before or during initial assessment
and during the 12-month follow-up period after starting gender-
affirming hormones.

In Kaltiala et al. 2020 (n=52) there was no statistically significant
difference in the number of people needing treatment for either
psychotic symptoms / psychosis, substance abuse, autism, attention
deficit hyperactivity disorder (ADHD) or eating disorders during the 12-
month ‘real life’ phase compared with before or during the assessment.
No details of which specific treatments the participants received are
reported (VERY LOW).

This study provides very low certainty evidence on the need for
treatment for either psychotic symptoms or psychosis, conduct
problems or antisocial behaviour, substance abuse, autism,
attention deficit hyperactivity disorder (ADHD) or eating disorders
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during treatment with gender-affirming hormones. No
conclusions could be drawn.

Impact on This is a critical outcome because gender dysphoria in children and
quality of life adolescents may be associated with a significant reduction in health-
score related quality of life.

Certainty of Two uncontrolled longitudinal studies Achille et al. 2020; Allen et al.
evidence: very 2019) provided evidence relating to quality of life in children and

low adolescents with gender dysphoria.

Quality of Life Enjoyment and Satisfaction Questionnaire (QLES-
Q-SF)

One uncontrolled, prospective, longitudinal study (Achille et al. 2020)
reported the change in QLES-Q-SF scores from baseline to about

12 months of treatment with gender-affirming hormones. QLES-Q-SF
is a validated questionnaire, consisting of 15 questions that rate
quality of life on a scale of 1 (poor) to 5 (very good).

In Achille et al. 2020 (n=50), the mean QLES-Q-SF score was
statistically significantly reduced from baseline to about 12 months
(p<0.001). However, absolute scores are not reported numerically
(VERY LOW).

General Well-Being Scale (GWBS) of the Paediatric Quality of
Life Inventory

One uncontrolled, retrospective, longitudinal study (Allen et al. 2019)
reported the change in adjusted mean GWBS of the Paediatric
Quality of Life Inventory score from baseline to about 12 months of
treatment with gender-affirming hormones. The GWBS of the
Paediatric Quality of Life Inventory contains 7 items that measure two
dimensions: general wellbeing (6 items) and general health (1 item).
Each item is scored from O to 4, and the total score is linearly
transformed to a 0 to 100 scale. Higher scores reflect fewer perceived
problems and greater well-being.

In Allen et al. 2019 (n=47), the adjusted mean (+SE) GWBS of the
Paediatric Quality of Life Inventory score was statistically significantly
increased (improved) from 61.70 (£2.43) points at baseline to

70.23 (£2.15) paints at about 12 months (p<0.002) (VERY LOW).

This study provides very low certainty evidence that gender-
affirming hormones statistically significantly improve quality of
life and well-being from baseline to 12 months follow-up.
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, longitudinal study (Kuper et al. 2020)

provided evidence relating to the impact on body image in children and
adolescents with gender dysphoria who started treatment with gender-
affirming hormones (median duration 10.9 months; range 1 to 18),
measured by the change in Body Image Scale (BIS) score. BIS is a
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validated 30-item scale covering 3 aspects: primary, secondary and
neutral body characteristics. Higher scores represent a higher degree
of body dissatisfaction.

In Kuper et al. 2020 (n=86), the mean (+SD) BIS score was 70.7 points
(£15.2) at baseline and 51.4 points (£18.3) at follow-up (no statistical
analysis reported) (VERY LOW).

This study provides very low certainty evidence on the effects of
gender-affirming hormones on body image during treatment with
gender-affirming hormones (mean duration of treatment
10.9 months). No conclusions could be drawn.

Psychosocial This is an important outcome because gender dysphoria in children and

impact adolescents is associated with internalising and externalising
behaviours, and emotional and behavioural problems which may

Certainty of impact on social and occupational functioning.

evidence: very _ ) _

low Two uncontrolled, observational studies (Kaltiala et al. 2020; Lopez de

Lara et al. 2020) provided evidence related to psychosocial impact in
children and adolescents with gender dysphoria.

Family APGAR (Adaptability, Partnership, Growth, Affection and
Resolve) test

One uncontrolled, prospective, analytical study (Lopez de Lara et al.
2020) reported the Family APGAR test. The Family APGAR test is a 5-
item questionnaire, with higher scores indicating better family
functioning. The authors reported the following interpretation of the test:
functional, 17 to 20 points; mildly dysfunctional, 16 to 13 points;
moderately dysfunctional, 12 to 10 points; severely dysfunctional, <9
points.

In Lopez de Lara et al. 2020 (n=23), the mean Family APGAR test
score was unchanged from baseline (17.9 points) to 12-month follow-
up (18.0 points; no statistical analysis or standard deviations reported)
(VERY LOW).

Strengths and Difficulties Questionnaire (SDQ)

One uncontrolled, prospective, analytical study (Lopez de Lara et al.
2020) reported on behaviour using the Strengths and Difficulties
Questionnaire (SDQ, Spanish version). The SDQ includes 25-items
covering emotional symptoms, conduct problems, hyperactivity/
inattention, peer relationship problems and prosocial behaviour. The
authors state that a score of more than 20 suggests having a
behavioural disorder (normal 0 to 15, borderline 16 to 19, abnormal
20 to 40).

In Lopez de Lara et al. 2020 (n=23), the mean (+SD) SDQ score was
statistically significantly reduced (improved) from 14.7 points (£3.3) at
baseline to 10.3 points (¥2.9) at 12-month follow-up (p<0.001) (VERY

LOW).

Psychosocial functioning

One uncontrolled, retrospective chart review (Kaltiala et al. 2020)
reported various markers of functioning in adolescent development,
covering living arrangements, peer contacts, school or work progress,
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relationships, and ability to cope with matters outside the home. These
measures were reported during the gender identity assessment and at
about 12 months after starting gender-affirming hormones (referred to
as the ‘real-life phase’).

In Kaltiala et al. 2020 (n=52), from the gender identity assessment to
the 12-month follow-up period:
o statistically significantly fewer participants were living with
parents or guardians (73% versus 40%, p=0.001)
o statistically significantly fewer participants had normal peer
contacts (89% versus 81%, p<0.001)
o there was no statistically significant difference in progress in
school or work (64% versus 60%, p=0.69)
o there was no statistically significant difference in the number of
participants who had been dating or in steady relationships
(62% versus 58%, p=0.51)
e there was no statistically significant difference in the
participant’s ability to cope with matters outside of the home
(81% versus 81%, p=1.00) (VERY LOW).

These studies provide very low certainty evidence that gender-
affirming hormones statistically significantly improve
behavioural problems (measured by SDQ score). However, the
SDQ score was in the ‘normal’ range at baseline and at 12-month
follow up. There was no significant impact on other measures of
psychosocial functioning.

Engagement This is an important outcome because patient engagement with health
with health care | care services will impact on their clinical outcomes.

services

No evidence was identified.
Impact on extent | This is an important outcome because some children and adolescents

of and with gender dysphoria may proceed to transitioning surgery.
satisfaction with

surgery No evidence was identified.

De-transition This is an important outcome because there is uncertainty about the

short- and long-term safety and adverse effects of gender-affirming
hormones in children and adolescents with gender dysphoria

No evidence was identified.

Abbreviations: APGAR: Adaptability, Partnership, Growth, Affection and Resolve; ASQ: Ask
Suicide-Screening Questions; BDI-Il: Beck Depression Inventory II; BIS: Body Image Scale;
CESD-R: Center for Epidemiologic Studies Depression; GWBS: General Well-Being Scale; p:
p-value; PHQ 9_Modified for Teens: Patient Health Questionnaire Modified for Teens; QIDS:
Quick Inventory of Depressive Symptoms; QLES-Q-SF: Quality of Life Enjoyment and
Satisfaction Questionnaire; SCARED: Screen for Child Anxiety Related Emotional Disorders;
SD: standard deviation; SE: standard error; SDQ: Strengths and Difficulties Questionnaire;
STAI: State-Trait Anxiety Inventory; UGDS: Utrecht Gender Dysphoria Scale.

In children and adolescents with gender dysphoria, what is the short-term and
long-term safety of gender-affirming hormones compared with one or a
combination of psychological support, social transitioning to the desired
gender or no intervention?
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Outcome Evidence statement

Safety

Change in bone | This is an important outcome because childhood and adolescence is a
density: lumbar | key time for bone development and gender-affirming hormones may

spine affect bone development, as shown by changes in lumbar spine bone
density.

Certainty of

evidence: very Three uncontrolled, observational studies (2 retrospective and

low 1 prospective) provided evidence related to bone density: lumbar spine

in children and adolescents with gender dysphoria. This was reported
as either bone mineral density (BMD), bone mineral apparent density
(BMAD), or both. One study reported change in bone density from start
of treatment with gender-affirming hormones to age 22 years (Klink et
al. 2015). Two studies reported change in bone density from start of
gender-affirming hormones up to 24-month follow-up (Stoffers et al.
2019 and Vot et al. 2017). All participants had previously been treated
with a GnRH analogue. All outcomes were reported separately for
transfemales and transmales; also see subgroups table below.

Bone mineral apparent density (BMAD)

Two uncontrolled, observational studies reported change in lumbar
BMAD (Klink et al. 2015; Viot et al. 2017). BMAD is a size adjusted
value of BMD, incorporating bone size measurements using a UK
reference population of growing cis-gender adolescents (up to age
17 years). BMAD is used to correct for height and height gain and may
providle a more accurate estimate of bone density in growing
adolescents. BMAD was reported as g/cm® and as z-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 is equal to 1
standard deviation below the mean, and a z-score of +1 is equal to 1
standard deviation above the mean. A cis-gender population was used
to calculate the bone density z-score, meaning transfemales were
compared with cis-males and transmales were compared with cis-
females.

In Klink et al. 2015 (n=34):

e There was no statistically significant difference in lumbar spine
BMAD z-score from starting gender-affirming hormones to age
22 years in transfemales.

e The z-score for lumbar spine BMAD was statistically significantly
higher at age 22 years compared with the start of gender-
affirming hormones in transmales (z-score [+SD]: start of
hormones -0.50 [£0.81], age 22 years -0.033 [+0.95], p=0.002).

e Actual lumbar spine BMAD values in g/cm® were statistically
significantly higher at age 22 years compared with the start of
gender-affirming hormones in transfemales and transmales
(VERY LOW).

In Vlot et al. 2017 (n=70):

e The z-score for lumbar spine BMAD in transfemales with a bone
age of <15 years was statistically significantly higher at 24-
month follow-up compared with start of gender-affirming
hormones (z-score [range]: start of hormones -1.52 [-2.36 to
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0.42], 24-month follow-up -1.10 [-2.44 to 0.69], p< 0.05).
Statistically significant improvements in z-score for lumbar spine
BMAD in transfemales with a bone age of 215 years were also
seen (z-score [range]: start of hormones -1.15 [-2.21 to 0.08],
24-month follow-up -0.66 [-1.66 to 0.54], p=< 0.05).

¢ The z-score for lumbar spine BMAD in transmales with a bone
age of <14 years was statistically significantly higher at 24-
month follow-up compared with start of gender-affirming
hormones (z-score [range]: start of hormones -0.84 [-2.2 to
0.87], 24-month follow-up -0.15 [-1.38 to 0.94], p< 0.01).
Statistically significant improvements in z-score for lumbar spine
BMAD in transmales with a bone age of 214 years were also
seen (z-score [range]: start of hormones -0.29 [-2.28 to 0.90],
24-month follow-up -0.06 [-1.75 to 1.61], p< 0.01).

e Actual lumbar spine BMAD values in g/cm® were statistically
significantly higher at 24-month follow-up compared with start of
gender-affirming hormones in transfemales and transmales of
all bone ages (VERY LOW).

Bone mineral density (BMD)

Two uncontrolled, observational studies reported change in lumbar
BMD (Klink et al. 2015; Stoffers et al. 2019). BMD was determined using
dual energy x-ray absorptiometry (DXA-scan; HologicQDR4500,
Hologic). BMD was reported as g/cm? and as z-scores — see BMAD
above for more details).

In Klink et al. 2015 (n=34):

e There was no statistically significant difference in lumbar spine
BMD z-score from starting gender-affirming hormones to age
22 years in transfemales or transmales.

e Actual lumbar spine BMD values in g/cm? were statistically
significantly higher at age 22 years compared with the start of
gender-affirming hormones in transfemales and transmales
(VERY LOW).

In Stoffers et al. 2019 (n=62 at 6-month follow-up; n=15 at 24-month
follow-up):

e There was no statistically significant difference in lumbar spine
BMD z-score in transmales from starting gender-affirming
hormones to any timepoint (6, 12 and 24 months).

o There was also no statistically significant difference in actual
lumbar spine BMD values in g/cm? from starting gender-
affirming hormones to any timepoint (6, 12 and 24 months)
(VERY LOW).

These studies provide very low certainty evidence that lumber
spine bone density (measured by BMAD) increases during
treatment with gender-affirming hormones (from baseline to
follow-up of 2 to 5 years). Z-scores at the end of follow-up suggest
the average lumbar spine bone density was generally lower than
the equivalent cisgender population (transfemales compared with
cis-males and transmales compared with cis-females). The results
for bone density (measured by BMD) were inconsistent.
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Change in bone | This is an important outcome because childhood and adolescence is a
density: femoral | key time for bone development and gender-affirming hormones may

neck affect bone development, as shown by changes in femoral neck bone
density.

Certainty of

evidence: very Three uncontrolled, observational studies (2 retrospective and

low 1 prospective) provided evidence related to bone density: femoral neck

in children and adolescents with gender dysphoria. This was reported
as either bone mineral density (BMD), bone mineral apparent density
(BMAD), or both. One study reported change in bone density from start
of gender-affirming hormones to age 22 years (Klink et al. 2015). Two
studies reported change in bone density from start of gender-affirming
hormones up to 24-month follow-up (Stoffers et al. 2019 and Viot et al.
2017). All participants had previously been treated with a GnRH
analogue. All outcomes were reported separately for transfemales and
transmales; also see subgroups table below.

Bone mineral apparent density (BMAD)

Two uncontrolled, observational studies reported change in femoral
neck BMAD (Klink et al. 2015; Vlot et al. 2017). See above for more
details on BMAD.

In Klink et al. 2015 (n=34):

e The z-score for femoral neck BMAD was reported for the start
of gender-affirming hormones but not at age 22 years in
transfemales or transmales. No statistical analysis reported.

¢ In transfemales there was no statistically significant difference
in actual femoral neck BMAD values in g/cm® at age 22 years
compared with start of gender-affirming hormones. In
transmales actual lumbar spine BMAD values in g/cm?® were
statistically significantly higher at age 22 years compared with
start of gender-affirming hormones (mean [tSD]. start of
hormones 0.31 [+0.04], age 22 years 0.33 [+0.05], p=0.010)
(VERY LOW).

In Viot et al. 2017 (n=70):

» In transfemales (all bone ages), there was no statistically
significant difference in femoral neck BMAD z-score from start
of gender-affirming hormones to 24-month follow-up.

e The z-score for femoral neck BMAD in transmales with a bone
age of <14 years was statistically significantly higher at 24-
month follow-up compared with start of gender-affirming
hormones (z-score [range]: start of hormones -0.37 [-2.28 to
0.47], 24-month follow-up -0.37 [-2.03 to 0.85], p<0.01).
Statistically significant improvements in z-score for lumbar spine
BMAD in transmales with a bone age of 214 years were also
seen (z-score [range]: start of hormones -0.27 [-1.91 to 1.29],
24-month follow-up 0.02 [-2.1 to 1.35], p<0.05).

* In transfemales of all bone ages, there was no statistically
significant change in actual femoral neck BMAD values in
g/cm?® from start of gender-affirming hormones to 24-month
follow-up. In transmales of all bone ages, actual femoral neck
BMAD values in g/lcm?® were statistically significantly higher at
24-month follow-up compared with start of gender-affirming
hormones (VERY LOW).
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Bone mineral density (BMD)

Two uncontrolled, observational studies reported change in femoral
neck BMD (Klink et al. 2015; Stoffers et al. 2019). See above for more
details on BMD.

In Klink et al. 2015 (n=34):

* In transfemales, there was no statistically significant difference
in femoral neck BMD z-score from start of gender-affirming
hormones to age 22 years. In transmales, femoral neck BMD z-
score was statistically significantly higher at age 22 years
compared with start of gender-affirming hormones (z-score
[SD]: start of hormones -0.35 [0.79], age 22 years -0.35 [0.74],
p=0.006).

e Actual femoral neck BMD values in g/cm? were statistically
significantly higher at age 22 years compared with start of
gender-affirming hormones in transfemales and transmales
(VERY LOW).

In Stoffers et al. 2019 (n=62 at 6-month follow-up; n=15 at 24-month
follow-up):

o there was no statistically significant difference in right or left
femoral neck BMD z-score in transmales, from the start of
gender-affirming hormones to any timepoint (6, 12 and 24
months).

e There was also no statistically significant difference in
transmales in right or left actual femoral neck BMD values in
glcm? from start of gender-affirming hormones to any timepoint
(6, 12 and 24 months) (VERY LOW).

These studies provide very low certainty evidence that during
treatment with gender-affirming hormones from baseline to
follow-up of 2 to 5 years, femoral neck bone density (measured by
BMAD) was unchanged in transfemales but was statistically
significantly increased in transmales (although the absolute
change was small). Z-scores at the end of follow-up suggest that
average femoral neck bone density was lower in both transfemales
and transmales than in the equivalent cisgender population
(transfemales compared with cis-males and transmales compared
with cis-females). The results for bone density (measured by BMD)
were inconsistent.

Change in This is an important outcome because the effect of gender-affirming

clinical hormones on insulin sensitivity and cardiovascular risk in children and

parameters: adolescents with gender dysphoria is unknown.

glucose, insulin

and HbA1c Two uncontrolled, retrospective chart reviews (Klaver et al. 2020;
Stoffers et al. 2019) provided evidence on glucose, insulin and HbA1c.

Certainty of All outcomes were reported separately for transfemales and

evidence: very transmales; also see subgroups table below.

low

Glucose levels, insulin levels and insulin resistance

One retrospective chart review (Klaver et al. 2020) reported
non-comparative evidence on the change in glucose levels, insulin
levels and insulin resistance (measured using Homeostatic Model
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Assessment of Insulin Resistance [HOMA-IR]) between starting
gender-affirming hormones and age 22 years.

In Klaver et al. 2020 (n=192):

e There was no statistically significant change in glucose levels,
insulin levels and insulin resistance in transfemales.

» There was no statistically significant change in glucose levels
in transmales.

e There was a statistically significant decrease in insulin levels in
transmales (mean change [95% CI] -2.1 mU/L [-3.9 to -0.3],
p<0.05; mean insulin level at 22 years [95% CI] 8.6 mU/L [6.9
to 10.2]).

e There was a statistically significant decrease in insulin
resistance in transmales (HOMA-IR; mean change [95% CI] -
0.5 [-1.0 to -0.1], p<0.05; mean HOMA-IR at 22 years [95% ClI]
1.8 [1.4 to 2.2]) (VERY LOW).

HbA1c

One retrospective chart review (Stoffers et al. 2019; n=62) reported
non-comparative evidence on the change in HbA1c in transmales
between starting gender-affirming hormones and 24-month follow-up.
There was no statistically significant change in HbA1c (VERY LOW).

These studies provide very low certainty evidence that gender-
affirming hormones do not affect HbA1c, glucose levels, insulin
levels and insulin resistance.

Change in This is an important outcome because the effect of gender-affirming
clinical hormones on lipid profiles and cardiovascular risk in children and
parameters: adolescents with gender dysphoria is unknown.
lipids
One retrospective chart review (Klaver et al. 2020) provided non-
Certainty of comparative evidence on the change in lipids (total cholesterol, HDL
evidence: very cholesterol, LDL cholesterol and triglycerides) between starting gender-
low affirming hormones and age 22 years. All outcomes were reported
separately for transfemales and transmales; also see subgroups table
below.

In Klaver et al. 2020 (n=192):

+ There was no statistically significant change in total cholesterol,
HDL cholesterol and LDL cholesterol in transfemales.

» There was a statistically significant decrease (improvement) in
triglycerides in transfemales (mean change [95% CI]
+0.2 mmol/L [0.0 to 0.5], p<0.05; mean triglyceride level at 22
years [95% CI] 1.1 mmol/L [0.9 to 1.4]).

» There was a statistically significant increase in total cholesterol
in transmales (mean change [95% CI] +0.4 mmol/L [0.2 to 0.6],
p<0.001; mean total cholesterol at 22 years [95% Cl] 4.6 mmol/L
[4.3 to 4.8]).

o There was a statistically significant decrease (worsening) in
HDL cholesterol (mean change in transmales [95% CI] -
0.3 mmol/L [-0.4 to -0.1], p<0.001; mean HDL cholesterol at 22
years [95% CI] 1.3 mmol/L [1.2 to 1.3]).

 There was a statistically significant increase (worsening) in
LDL cholesterol in transmales (mean change [95% CI]
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+0.4 mmol/L [0.2 to 0.6], p<0.001; mean LDL cholesterol at 22
years [95% CI] 2.6 mmol/L [2.4 to 2.8]).

e There was a statistically significant increase (worsening) in
triglycerides in transmales (mean change [95% ClI]
+0.5 mmol/L [0.3 to 0.7], p<0.001; mean triglyceride level at 22
years [95% CI] 1.3 mmol/L [1.1 to 1.5]) (VERY LOW).

This study provides very low certainty evidence that gender-
affirming hormones do not affect lipid profiles in transfemales. In
transmales, there was a small but statistically significant
worsening in cholesterol levels from start of gender-affirming
hormone treatment to age 22 years, but mean cholesterol and
triglyceride levels were within the UK reference range at the end

of treatment.
Change in This is an important outcome because the effect of gender-affirming
clinical hormones on blood pressure and cardiovascular risk in children and
parameters: adolescents with gender dysphoria is unknown.

blood pressure
One retrospective chart review (Klaver et al. 2020) provided non-

Certainty of comparative evidence on the change in blood pressure between
evidence: very starting gender-affirming hormones and at age 22 years. All outcomes
low were reported separately for transfemales and transmales; also see

subgroups table below.

In Klaver et al. 2020 (n=192):

o There was no statistically significant change in systolic blood
pressure (SBP) in transfemales. However, there was a
statistically significant increase in diastolic blood pressure
(DBP) in transfemales (mean change [95% CI] +6 mmHg [3 to
10], p<0.001; mean DBP at 22 years [95% CI] 75 [72 to 78]).

e In transmales, there was a statistically significant increase in
SBP (mean change [95% CI] +5 mmHg [1 to 9], p<0.05; mean
SBP at 22 years [95% CI] 126 [122 to 130]), and DBP (mean
change [95% CI] +6 mmHg [4 to 9], p<0.001; mean DBP at 22
years [95% CI] 74 [72 to 77]) (VERY LOW).

This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase blood
pressure from start of treatment to age 22 years, although the
absolute increase was small.

Change in This is an important outcome because the effect of gender-affirming

clinical hormones on weight gain and cardiovascular risk in children and

parameters: adolescents with gender dysphoria is unknown.

body mass

index (BMI) One retrospective chart review (Klaver et al. 2020) provided non-
comparative evidence on the change in body mass index (BMI)

Certainty of between starting gender-affirming hormones and age 22 years. All

evidence: very outcomes were reported separately for transfemales and transmales;

low also see subgroups table below.

In Klaver et al. 2020 (n=192):
e There was a statistically significant increase in BMI in
transfemales from the start of gender-affirming hormones to age
22 years (mean change [95% CI] +1.9 [0.6 to 3.2], p<0.005;
mean BMI at 22 years [95% CI] 23.2 [21.6 to 24.8]. At age 22
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years, 9.9% of transfemales were obese, compared with 3.0%
in a reference population of cisgender men.

e There was a statistically significant increase in BMI in
transmales from the start of gender-affirming hormones to age
22 years (mean change [95% CI] +1.4 [0.8 to 2.0], p<0.005;
mean BMI at 22 years [95% CI] 23.9 [23.0 to 24.7]). At age 22
years, 6.6% of transmales were obese, compared with 2.2% in
a reference population of cisgender women (VERY LOW).

This study provides very low certainty evidence that gender-
affirming hormones statistically significantly increase BMI from
start of treatment to age 22 years, although most participants were
within the healthy weight range.

Change in
clinical
parameters:
liver function

Certainty of
evidence: very
low

This is an important outcome because if treatment-induced liver injury
(raised liver enzymes are a marker of this) is suspected, gender-
affirming hormones may need to be stopped.

One retrospective chart review (Stoffers et al. 2019) provided non-
comparative evidence on the change in liver enzymes in transmales
between starting gender-affirming hormones and up to 24-months
follow-up.

In Stoffers et al. 2019 (n=62):

o There was no statistically significant change in aspartate
aminotransferase (AST), alanine aminotransferase (ALT) and
gamma-glutamyltransferase (GCT) in transmales.

e There was a statistically significant increase in alkaline
phosphatase (ALP) levels from starting gender-affirming
hormones to 6- and 12-months follow-up, although by 24-
months the difference was not statistically significant (median
[IQR]: start of hormones 102 [78 to 136], 6-month follow-up 115
[102 to 147] p<0.001, 12-month follow-up 112 [88 to 143]
p<0.001) (VERY LOW).

This study provides very low certainty evidence that gender-
affirming hormones do not affect liver function in transmales from
baseline to 24 months follow-up.

Change in
clinical
parameters:
kidney function

Certainty of
evidence: very
low

This is an important outcome because if renal damage (raised serum
creatinine and urea are markers of this) is suspected, treatment with
gender-affirming hormones may need to be stopped.

One retrospective chart review (Stoffers et al. 2019) provided non-
comparative evidence on the change in serum creatinine and serum
urea levels in transmales between starting gender-affirming hormones
and up to 24-months follow-up.

In Stoffers et al. 2019 (n=62):

» There was a statistically significant increase in creatinine levels
in transmales at all timepoints up to 24 months (mean [SD]: start
of hormones 62 umol/L [7], 6 months 70 umol/L [9], 12 months
74 umol/L [10], 24 months 81 umol/L [10], p<0.001).

o There was no statistically significant change in urea in
transmales (follow-up duration not reported) (VERY LOW).
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This study provides very low certainty evidence on the effects of
gender-affirming hormones on kidney function in transmales from
baseline to 24 months follow-up. A statistically significant
increase in creatinine levels was seen, but these were within the
UK reference range. Urea levels were unchanged.

Treatment This is an important outcome because there is uncertainty about the
discontinuation | short- and long-term impact of stopping treatment with gender-affirming
hormones in children and adolescents with gender dysphoria.

Certainty of
evidence: very One uncontrolled, retrospective chart review (Khatchadourian et al.
low 2014) provided evidence relating to permanent or temporary treatment

discontinuation in children and adolescents with gender dyspharia.

Khatchadourian et al. 2014 narratively reported treatment
discontinuation in a cohort of 63 adolescents (24 transfemales and 39
transmales) who received gender-affirming hormones:
e No participants permanently discontinued gender-affirming
hormones.
e No transfemales temporarily discontinued gender-affirming
hormones.
e Three transmales temporarily discontinued gender-affirming
hormones due to:
o mental health comorbidities (n=2)
o androgenic alopecia (n=1).
All 3 participants eventually resumed treatment, although
timescales were not reported (VERY LOW).

This study provides very low certainty evidence that the rates of
discontinuation during treatment with gender-affirming hormones
are low (duration of treatment not reported).

Adverse effects | This is an important outcome because if there are adverse effects,
gender-affirming hormones may need to be stopped.

Certainty of
evidence: very One uncontrolled, retrospective chart review (Khatchadourian et al.
low 2014) provided evidence relating to adverse effects from gender-

affirming hormones in children and adolescents with gender dysphoria.

Khatchadourian et al. 2014 narratively reported adverse effects in a
cohort of 63 adolescents (24 transfemales and 39 transmales) receiving
treatment with gender-affirming hormones:
» No severe complications were reported.
¢ No transfemales reported minor complications.
+ Twelve transmales developed minor complications, which were:
o severe acne, requiring isotretinoin treatment (n=7)
¢ androgenic alopecia (n=1)
o mild dyslipidaemia (further details not provided; n=3)
o significant mood swings (n=1) (VERY LOW).

This study provides very low certainty evidence about the
potential adverse effects of gender-affirming hormones (duration
of treatment not reported). No conclusions could be drawn.
Abbreviations: ALP: alkaline phosphatase; ALT: alanine aminotransferase; AST: aspartate
aminotransferase; BMAD: bone mineral apparent density; BMD: bone mineral density; BMI:
body mass index; DBP: diastolic blood pressure; GGT: gamma-glutamyl transferase; HbA1c:

This document was prepared in October 2020 Page 37 of 156



Case 4:23-cv-00114-RH-MAF Document 200-37 Filed 12/11/23 Page 25 of 58

glycated haemoglobin; HDL: high-density lipoproteins; HOMA-IR: Homeostatic Model
Assessment of Insulin Resistance; IQR: interquartile range; LDL: low-density lipoproteins; p:
p-value; SBP: systolic blood pressure; SD: standard deviation.

In children and adolescents with gender dysphoria, what is the cost-
effectiveness of gender-affirming hormones compared to one or a combination
of psychological support, social transitioning to the desired gender or no

intervention?

Outcome

Evidence statement

Cost-
effectiveness

No studies were identified to assess the cost-effectiveness of gender-
affirming hormones for children and adolescents with gender
dysphoria.

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

Subgroup

Evidence statement

Sex assigned at
birth males
(transfemales)

Certainty of
evidence: Very
low

Some studies reported data separately for sex assigned at birth males
(transfemales). This included some direct comparisons with sex
assigned at birth females (transmales).

Impact on mental health: depression and anxiety

One uncontrolled, prospective, longitudinal study (Kuper et al. 2020)
reported the change in depression (measured using QIDS clinician-
reported and self-reported), anxiety and anxiety-related symptoms
(measured using SCARED) in fransfemales. See the clinical
effectiveness results above for full details.

In Kuper et al. 2020 (n=33 to 45, varies by outcome), changes were
seen in depression, anxiety and anxiety-related symptoms from
baseline to follow-up but the authors did not report any statistical
analyses, so it is unclear if was any changes were statistically
significant (VERY LOW).

This study provides very low certainty evidence on the effects of
gender-affirming hormones on depression, anxiety and anxiety-
related symptoms over time in sex assigned at birth males
(transfemales; mean duration of treatment 10.9 months). No
conclusions could be drawn.

Impact on mental health: suicidality

One uncontrolled, retrospective, longitudinal study (Allen et al. 2019)
reported the change in Ask Suicide-Screening Questions (ASQ) in
transfemales compared with transmales. See the clinical effectiveness
results above for full details.

Between baseline and the final assessment, there was no statistically
significant difference in change in ASQ score for transfemales
compared with transmales (p=0.79; n=47) (VERY LOW).
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One uncontrolled, prospective, longitudinal study (Achille et al. 2020)
reported the change in suicidal ideation in transfemales measured
using additional questions from the PHQ 9_Modified for Teens. See
the clinical effectiveness results above for full details.

At baseline, 11.8% (2/17) of transfemales had suicidal ideation,
compared with 5.9% (1/17) at about 12-months follow-up (no
statistical analysis reported) (VERY LOW).

These studies provide very low certainty evidence that any
change in suicidal ideation is not different between sex assigned
at birth males (transfemales) and sex assigned at birth females
(transmales) from baseline to follow-up of about 12 months.

Impact on quality of life

One uncontrolled, retrospective, longitudinal study (Allen et al. 2019)
reported the change in the GWBS of the Paediatric Quality of Life
Inventory in transfemales compared with transmales. See the clinical
effectiveness results above for full details.

Between baseline and final assessment, there was no statistically
significant difference in change in GWBS of the Paediatric Quality of
Life Inventory for transfemales compared with transmales (p=0.32;
n=47) (VERY LOW).

This study provides very low certainty evidence that any change
in general wellbeing is not different between sex assigned at
birth males (transfemales) and sex assignhed at birth females
(transmales) from baseline to follow-up of about 12 months.

Impact on body image

One uncontrolled, prospective, longitudinal study (Kuper et al. 2020)
reported change in Bedy Image Scale (BIS) in transfemales. See the clinical
effectiveness results above for full details.

In Kuper et al. 2020 (n=30), the mean (+SD) BIS score was 67.5 points
(£19.5) at baseline and 49.0 points (+x21.6) at follow-up (no statistical analysis
reported) (VERY LOW).

This study provides very low certainty evidence on the effects of
gender-affirming hormones on body image over time in
transfemales (mean duration of treatment 10.9 months). No
conclusions could be drawn.

Change in bone density: lumbar spine

Two uncontrolled, observational, retrospective studies provided
evidence relating to the effect of gender-affirming hormones on lumber
spine bone density in transfemales (Klink et al. 2015 and Vlot et al.
2017). See the safety results table above for a full description of the
results.
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