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COMMENT

A comment from SIGIS, SIE and SIAMS: “Puberty blockers 
in transgender adolescents—a matter of growing evidence 
and not of ideology”
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The Italian Society of Gender, Identity and Health (SIGIS), 
together with the Italian Society of Endocrinology (SIE) 
and the Italian Society of Andrology and Sexual Medicine 
(SIAMS), supports the use of gonadotropin-releasing 
hormone agonist (GnRHa) to temporary suspend puberty in 
accurately evaluated transgender and gender diverse (TGD) 
adolescents by a multidisciplinary team.

TGD adolescents have a gender identity that differs from 
the assigned gender at birth. Being TGD is an expected 
aspect of human development, and all gender identities are 
possible variations of a person’s sexual identity as strongly 
emphasized by the World Health Organization and the 
American Psychiatric Association [1, 2].

Some TGD adolescents may have distress because of their 
gender incongruence, both psychological and physical [2]. 
Psychological distress seems to derive largely from living 
in contact with social prejudice and stigma of those who do 
not recognize the existence of gender variance as a normal 
expression of the wide spectrum, in which gender identities 
can develop [3]. Stigma is present also within healthcare as 
TGD people still face too many barriers in accessing care 
and have to confront with professionals who are not properly 

trained on gender care issues and therefore do not respond 
properly to TGD people needs [3]. Also, some evidence 
suggests that exposure to conversion therapy substantially 
increases the likelihood a transgender adolescent will 
attempt suicide and run away [4].

Physical intense distress may arise from puberty’s 
physical changes that develop in an undesired/unwanted 
direction: For example, growth of facial and body hair, 
voice deepening and growth of genitalia, in those identified 
as male at birth, and breast development or onset of menses, 
in those identified as female at birth, can cause intense 
dysphoria in many TGD adolescents [2].

For both these reasons (minority stress and body related 
physical distress), TGD adolescents are a psychologically 
more vulnerable population with reported higher risk 
for anxiety and depression, self-harm, and suicidality 
[5]. Furthermore, psychological vulnerabilities and 
psychopathologies seem to have onset or worsen during 
puberty, a particularly challenging phase of life, where the 
distress of having to confront with unwanted (and out of 
control) bodily pubertal modifications plays an important 
role in psychological impairment.
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To reduce the abovementioned psychological and 
physical distress, in addition to buying time and creating 
rest to further explore one’s gender affirming path, the use of 
GnRHa represents a valuable solution. Historically, the use 
of GnRHa in TGD adolescents was firstly introduced in the 
Netherlands in the late 1980 s by psychologist Peggy Cohen-
Kettenis and endocrinologist Henriette Delemarre and is 
therefore also known as the “Dutch Protocol.” In general, 
GnRHa medication is given as injections, either monthly 
or every three months. The goal of GnRHa administration 
in TGD adolescents is to reversibly suspend development 
of secondary sex characteristics that are not consistent 
with the adolescent’s experienced gender. Their use within 
TGD adolescent care allows to extend the assessment 
phase in carefully selected TGD adolescents that satisfy 
specific clinical criteria. To this regard and according to 
international recommendations [5–7], it is important to 
underline that GnRHa are aimed at TGD adolescents (and 
never children) that have reached at least Tanner Stage 2 
in light of the stability of gender identity starting from the 
pubertal age. Moreover, criteria for treatment require gender 
incongruence to be marked and sustained over time and the 
TGD adolescent to show emotional and cognitive maturity 
to provide informed consent for treatment. Furthermore, 
TGD adolescents must be informed about the potential 
loss of fertility and about the available options to preserve 
fertility [5, 8]. Suspending puberty could allow TGD 
adolescents to “buy time” and reflect in a more conscious 
way regarding gender identity and, more importantly, about 
further medical gender affirming steps with irreversible 
effects (gender affirming hormonal treatments or surgery). 
Moreover, the use of GnRHa is demonstrated to reduce 
the adolescents’ distress for pubertal physical changes. 
Importantly, follow-up studies to date show that treatment 
with GnRHa can significantly reduce behavioral and 
emotional problems and suicidal ideation, as well as improve 
general psychological functioning in treated adolescents 
[9]. Some possible short-term physical symptoms, such 
as headaches, hot flashes, and fatigue, may be observed 
as a result of sex steroids withdrawal [10]. Regarding 
long-term effects, the main concerns may be related to 
the potential decrease in bone mineral density (BMD), 
interfering with the normal pubertal bone mass increment. 
The available literature [11, 12] demonstrates the BMD 
z-scores decreased during GnRHa treatment, but increased 
during gender-affirming hormone treatment, even though 
the catch up of bone mineral accrual may be incomplete. 
Lean body mass decreased during the first year of treatment 
in TGD youth, whereas fat tissue significantly increased. 
No sustained abnormalities of liver function or creatinine 
were encountered [13, 14]. Concerning cardiovascular issue, 
increase in blood pressure (BP), possibly due to estrogen 
depletion, was reported, but reversible upon cessation of 

triptorelin. Furthermore, BP levels did not meet criteria for 
hypertension, and the induction of puberty with gender-
affirming testosterone treatment may restore pressure [15, 
16]. Moreover, data about cardiovascular safety of gender 
affirming hormonal treatments suggest an increased risk 
of subclinical atherosclerosis in adults transgender AFAB 
but not in transgender AMAB, but additional studies are 
warranted [17, 18]. According to a recent multicenter study, 
there is no statistically significant difference in the odds of 
any cardiometabolic-related diagnosis in unadjusted or 
adjusted for GnRHa alone (without estradiol or testosterone) 
[19].

During this treatment, information on the gonadal axis 
suppression can be obtained through gonadotropin and 
sex steroids measurement, even if there is insufficient 
evidence for a specific monitoring scheme [6]. Thus, 
for all the above reasons, a close clinical, laboratory and 
instrumental (especially bone densitometry) monitoring 
of TGD adolescents during GnRHa treatment is highly 
recommended, following the Endocrine Society suggested 
clinical protocol [6].

At present, the use of GnRHa for TGD adolescents 
has been endorsed in the Standards of Care of the World 
Professional Association for Transgender Heath (WPATH) 
since their fifth edition in 1998 and by multiple medical 
societies, in particular by the Endocrine Society since 
2009 [20, 21]. Currently, it is supported by international 
guidelines and recommendations that have been subscribed 
at a national level by several dedicated scientific societies, 
such as SIGIS, SIAMS, SIE, Italian Society of Pediatric 
Endocrinology and Diabetology (SIEDP) and Italian 
Observatory of Gender Identity (ONIG).

Despite this treatment option has currently become 
common practice in most gender identity clinics around the 
Western world, the use of GnRHa for TGD adolescents is 
still controversial and has not been endorsed worldwide [22]. 
In some cases, this treatment has been criticized as being 
experimental; however, possible negative consequences of 
not offering any medical option should also be considered. In 
this respect, the use of GnRHa was approved by the Italian 
Medicines Agency (AIFA), responsible for the regulatory 
activity of pharmaceuticals in Italy (determination No. 
21,756/2019). Moreover, the use of GnRHa received a 
favorable opinion from the Italian National Committee 
of Bioethics (CNB) on July 13, 2018. We must stress-
out that this medical intervention should be limited to 
those TGD adolescents that fulfill criteria for GnRHa and 
following a multidisciplinary and individualized evaluation 
performed by experienced gender teams as described in the 
determination by AIFA.

In conclusion, the use of GnRHa has so far proven to be 
a valuable medical option to be offered to TGD adolescents. 
At the same time, in view of the complex medical and 
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psychological intertwining of these interventions, their 
use within gender affirming paths needs to be supported 
on evidence based and clinical and scientific knowledge. 
Conversely, the dissemination of incorrect information, 
for example using an ideological and journalistic language 
(e.g., sex-changing treatments in young TGD people, acting 
against the law of nature), risks to damage the possibility 
of access gender affirming paths for young TGD people. 
This may have severe negative consequences on their 
psychological functioning and physical health both in the 
short and long terms. In fact, it has widely been described 
how accessing health care is associated with improvement 
of psychological functioning and decrease in suicidality 
in a vulnerable population. The task of professionals is, 
therefore, to spread a culture linked to transgender health 
issues based on scientific evidence and not on prejudice.

Declarations 

Conflict of interest On behalf of all authors, the corresponding author 
states that there is no conflict of interest.

References

 1. World Health Organization (2019) International statistical 
classification of diseases and related health problems, 11th edn. 
https:// icd. who. int/. Accessed 10 June 2023

 2. American Psychiatric Association (2022) Diagnostic and 
statistical manual of mental disorders, 5th edn, text rev. American 
Psychiatric Association. https:// doi. org/ 10. 1176/ appi. books. 97808 
904257

 3. Austin A, Craig SL, D’Souza S, McInroy LB (2022) Among 
transgender youth: elucidating the role of interpersonal risk 
factors. J Interpers Violence 37(5–6):NP2696–NP2718. https:// 
doi. org/ 10. 1177/ 08862 60520 91555 42

 4. Campbell T, Rodgers YVM (2023) Conversion therapy, 
suicidality, and running away: an analysis of transgender youth in 
the US. J Health Econ 89:102750. https:// doi. org/ 10. 1016/j. jheal 
eco. 2023. 102750

 5. Coleman E, Radix AE, Bouman WP et al (2022) Standards of care 
for the health of transgender and gender diverse people, version 
8. Int J Transgend Health 23(Suppl 1):S1–S259. https:// doi. org/ 
10. 1080/ 26895 269. 2022. 21006 44

 6. Hembree WC, Cohen-Kettenis PT, Gooren L et  al (2017) 
Endocrine treatment of gender-dysphoric/gender-incongruent 
persons: an endocrine society clinical practice guideline. J Clin 
Endocrinol Metab 102(11):3869–3903. https:// doi. org/ 10. 1210/ 
jc. 2017- 01658

 7. Fisher AD, Ristori J, Bandini E et al (2014) Medical treatment in 
gender dysphoric adolescents endorsed by SIAMS-SIE-SIEDP-
ONIG. J Endocrinol Invest 37(7):675–687. https:// doi. org/ 10. 
1007/ s40618- 014- 0077-6

 8. Lee WG, Butler G, Carmichael P et al (2023) Urological and 
gynaecological considerations for the use of gonadotropin-
releasing hormone analogues in transgender and nonbinary 
adolescents: a narrative review. Eur Urol Focus 9(1):35–41. 
https:// doi. org/ 10. 1016/j. euf. 2022. 11. 002

 9. Tordoff DM, Wanta JW, Collin A, Stepney C, Inwards-Breland 
DJ, Ahrens K (2022) Mental health outcomes in transgender and 
nonbinary youths receiving gender-affirming care. JAMA Netw 
Open 5(2):e220978. https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2022. 0978

 10. Carmichael P, Butler G, Masic U et al (2021) Short-term outcomes 
of pubertal suppression in a selected cohort of 12 to 15 year old 
young people with persistent gender dysphoria in the UK. PLoS 
ONE 16(2):e0243894. https:// doi. org/ 10. 1371/ journ al. pone. 02438 
94

 11. Schagen SEE, Wouters FM, Cohen-Kettenis PT, Gooren LJ, 
Hannema SE (2020) Bone development in transgender adolescents 
treated with GnRH analogues and subsequent gender-affirming 
hormones. J Clin Endocrinol Metab 105(12):e4252–e4263. 
https:// doi. org/ 10. 1210/ clinem/ dgaa6 04

 12. Vlot MC, Klink DT, den Heijer M, Blankenstein MA, Rotteveel 
J, Heijboer AC (2017) Effect of pubertal suppression and cross-
sex hormone therapy on bone turnover markers and bone mineral 
apparent density (BMAD) in transgender adolescents. Bone 
95:11–19. https:// doi. org/ 10. 1016/j. bone. 2016. 11. 008

 13. Schagen SE, Cohen-Kettenis PT, Delemarre-van de Waal HA, 
Hannema SE (2016) Efficacy and safety of gonadotropin-
releasing hormone agonist treatment to suppress puberty in gender 
dysphoric adolescents. J Sex Med 13(7):1125–1132. https:// doi. 
org/ 10. 1016/j. jsxm. 2016. 05. 004

 14. Klaver M, de Mutsert R, Wiepjes CM et al (2018) Early hormonal 
treatment affects body composition and body shape in young 
transgender adolescents. J Sex Med 15(2):251–260. https:// doi. 
org/ 10. 1016/j. jsxm. 2017. 12. 009

 15. Klink D, Bokenkamp A, Dekker C, Rotteveel J (2015) Arterial 
hypertension as a complication of triptorelin treatment in 
adolescents with gender dysphoria. Endocrinol Metab Int J 
2(1):36–38. https:// doi. org/ 10. 15406/ emij. 2015. 02. 00008

 16. Perl L, Segev-Becker A, Israeli G, Elkon-Tamir E, Oren A 
(2020) Blood pressure dynamics after pubertal suppression with 
gonadotropin-releasing hormone analogs followed by testosterone 
treatment in transgender male adolescents: a pilot study. LGBT 
Health 7(6):340–344. https:// doi. org/ 10. 1089/ lgbt. 2020. 0026

 17. Moreira Allgayer RMC, Borba GDS, Moraes RS, Ramos RB, 
Spritzer PM (2023) The effect of gender-affirming hormone 
therapy on the risk of subclinical atherosclerosis in the transgender 
population: a systematic review. Endocr Pract 29(6):498–507. 
https:// doi. org/ 10. 1016/j. eprac. 2022. 12. 017

 18. Howerton I, Harris JK (2022) Transgender identity and 
cardiovascular disease. Transgend Health 7(5):407–415. https:// 
doi. org/ 10. 1089/ trgh. 2020. 0188

 19. Valentine A, Davis S, Furniss A et al (2022) Multicenter analysis 
of cardiometabolic-related diagnoses in transgender and gender-
diverse youth: a PEDSnet study. J Clin Endocrinol Metab 
107(10):e4004–e4014. https:// doi. org/ 10. 1210/ clinem/ dgac4 69

 20. Levine SB, Brown GR, Coleman E et al (1998) The standards of 
care for gender identity disorders—Fifth edition. J Psychol Human 
Sex 11(2):1–34. https:// doi. org/ 10. 1300/ J056v 11n02_ 01

 21. Hembree WC, Cohen-Kettenis P, Delemarre-van de Waal HA et al 
(2009) Endocrine treatment of transsexual persons: an Endocrine 
Society clinical practice guideline. J Clin Endocrinol Metab 
94(9):3132–3154. https:// doi. org/ 10. 1210/ jc. 2009- 0345

 22. de Vries ALC, Hannema SE (2023) Growing Evidence and 
remaining questions in adolescent transgender care. N Engl J Med 
388(3):275–277. https:// doi. org/ 10. 1056/ NEJMe 22161 91

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://icd.who.int/
https://doi.org/10.1176/appi.books.97808904257
https://doi.org/10.1176/appi.books.97808904257
https://doi.org/10.1177/08862605209155542
https://doi.org/10.1177/08862605209155542
https://doi.org/10.1016/j.jhealeco.2023.102750
https://doi.org/10.1016/j.jhealeco.2023.102750
https://doi.org/10.1080/26895269.2022.2100644
https://doi.org/10.1080/26895269.2022.2100644
https://doi.org/10.1210/jc.2017-01658
https://doi.org/10.1210/jc.2017-01658
https://doi.org/10.1007/s40618-014-0077-6
https://doi.org/10.1007/s40618-014-0077-6
https://doi.org/10.1016/j.euf.2022.11.002
https://doi.org/10.1001/jamanetworkopen.2022.0978
https://doi.org/10.1001/jamanetworkopen.2022.0978
https://doi.org/10.1371/journal.pone.0243894
https://doi.org/10.1371/journal.pone.0243894
https://doi.org/10.1210/clinem/dgaa604
https://doi.org/10.1016/j.bone.2016.11.008
https://doi.org/10.1016/j.jsxm.2016.05.004
https://doi.org/10.1016/j.jsxm.2016.05.004
https://doi.org/10.1016/j.jsxm.2017.12.009
https://doi.org/10.1016/j.jsxm.2017.12.009
https://doi.org/10.15406/emij.2015.02.00008
https://doi.org/10.1089/lgbt.2020.0026
https://doi.org/10.1016/j.eprac.2022.12.017
https://doi.org/10.1089/trgh.2020.0188
https://doi.org/10.1089/trgh.2020.0188
https://doi.org/10.1210/clinem/dgac469
https://doi.org/10.1300/J056v11n02_01
https://doi.org/10.1210/jc.2009-0345
https://doi.org/10.1056/NEJMe2216191

	A comment from SIGIS, SIE and SIAMS: “Puberty blockers in transgender adolescents—a matter of growing evidence and not of ideology”
	References


