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Incidence of Idiopathic Intracranial Hypertension
in Individuals With Gonadotropin-Releasing
Hormone Analogue Treatment for Gender Dysphoria
in Sweden
In 2022, the US Food and Drug Administration (FDA) up-
dated the safety labels for gonadotropin-releasing hormone
analogues (GnRHa) with a warning about the risk of idio-
pathicintracranial hyperten-
sion (ITH),! a rare condition in
which elevated cerebrospi-
nal fluid pressure can lead to
symptoms such as severe headache and vision loss.? The warn-
ing was added after 6 patients developed IIH after GnRHa
treatment.! In this study, we assessed the incidence of IIH in
individuals diagnosed with gender dysphoria (GD) in Swe-
den, with and without GnRHa treatment.

Supplemental content

Methods | Using data from Swedish national registers (eAppen-
dix in Supplement 1), we identified individuals with at least 1
GD diagnosis between 2006 and 2016. For every included in-
dividual, we selected 20 individuals without a GD diagnosis
and matched for age, same- and opposite-sex assignment at
birth, and county of residence. Follow-up started at first GD
diagnosis or GnRHa initiation and was censored at death or emi-
gration from Sweden. Details on the subcohorts are shown in
Table 1. Incidence rates of IIH (first International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision code G93.2 set during inpatient or specialist outpa-
tient care) with 95% CIs were calculated assuming a Poisson
distribution. This cohort study was approved by the Central
Ethical Review Board in Stockholm and informed consent was
waived because the data the study was register-based and data

onindividuals were deidentified. We followed the STROBE re-
porting guideline and analyzed data from July 20, 2022, to Feb-
ruary 17, 2023, using R software, versions 4.2.1 and 4.2.2 (R
Foundation for Statistical Computing).

Results | The 410 individuals in the GD cohort who received
GnRHa (211 [51%] assigned female at birth and 199 [49%] as-
signed male at birth) were younger (median [range] age, 17.8
[10.7-75.6] years) than 3820 individuals with GD without
GnRHa (2085 [55%] assigned female at birth and 1735 [45%)]
assigned male at birth; median [range] age, 23.1 [8.0-94.2]
years) (Table 2). The general population without GD was well
matched.

Among individuals with GD receiving GnRHa, no cases of
ITH were identified (Table 2). Among individuals with GD with-
out exposure to GnRHa, 2 individuals developed ITH, with an
estimated incidence rate of 15.7 (95% CI, 1.9-56.6) per 100 000
person-years. In individuals without GD and without expo-
sure to GnRHa (n = 73 096), 8 were diagnosed with ITH, with
an estimated incidence rate of 3.2 (95% CI, 1.4-6.3) per 100 000
person-years.

Discussion | In this register-based cohort study, following the
entire Swedish population over 10 years, no individual with
GD exposed to GnRHa developed IIH. The estimated inci-
dencerate of ITH among adults in Sweden was 0.71 per 100 000
individuals, with a female-to-male ratio of approximately 6:1.3*
The incidence of ITH as an adverse effect of GnRHa treatment
isunknown. The FDA warning' is based on postmarketing sur-
veillance data, not allowing for incidence calculations. Our in-
cidence estimates have wide confidence intervals due to the
rarity of the outcome.

The FDA warning' applies to leuprolide acetate, nafare-
lin, histrelin, and triptorelin. Of these, only leuprorelin and

Table 1. Description of the Subcohorts, Inclusion and Exclusion Criteria, and Entry and End Dates of Follow-up

Used to Calculate Person-Time of Exposure

Cohort Inclusion criteria Exclusion criteria Entry date End date of follow-up
GD with GnRHa At least 1 GD diagnosis IIH diagnosis Date of first The earliest date of first
(ICD-10 codes F64.0, F64.8,  (ICD-10 code G93.2 dispensed 11H diagnosis, date of
or F64.9) in the NPR and in the NPR) before  prescription for death, date of emigration,
treatment with GnRHa (ATC GD diagnosis GnRHa or end of study?®
codes HO1CA or LO2AE in the
EeDfli)r:itﬁg ]?I:Svtv E'Srgiizagnosis Abbreviatigns: ATC_, Anatomical
GD without At least 1 GD diagnosis IIH diagnosis before Date of first GD The earliest date of first '(Ij'her;pe.ut.chC:ilmlcal, Gg' tgen(?ier
GnRHa GD diagnosis diagnosis 11H diagnosis, first Ysp prla, nRAa, gonadotropin-
dispensed GnRHa releasing hormone analogue;
prescription, date of ICD-10, International Statistical
death, date of emigration,  (lassification of Diseases and Related
or end of study* Health Problems, Tenth Revision;
General 20 Randomly selected Lifetime GD Date of first GD The earliest date of first IIH, idiopathic intracranial
population individuals from general diagnosis, I1H diagnosis of the IIH diagnosis, first hypertension; NPR, National Patient
without GD or  population for each selected diagnosis before matched person dispensed GnRHa Register: PDR. P ibed D
GnRHa individual with GD, matched entry date, or prescription, date of egister; « Frescribed Drug

for age, same- and opposite-
assigned sex at birth, and
county of residence

GnRHa prescription
before entry date

death, date of emigration,
or end of study?

JAMA Pediatrics July 2023 Volume 177, Number 7

Downloaded From: https://jamanetwork.com/ County Council of Uppsala by Georgios K aramanis on 09/24/2023

Register.

2 End of study was December 31,
2016.
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Table 2. Descriptive Statistics and Incidence Rates for IIH in the 3 Subcohorts Studied

Individuals, No. (%)

With GD and GnRHa  With GD without GnRHa General population without GD
(n =410) (n =3820) or GnRHa (n = 73 096)
Assigned sex at birth
Female 211 (51) 2085 (55) 36530 (50)
Male 199 (49) 1735 (45) 36566 (50)
Age at entry date, median (range),y 17.8 (10.7-75.6) 23.1(8.0-94.2) 22.9(7.7-94.5)
Individuals with GnRHa treatment 410 (100) 0 (0) 0(0)
Age <18y at GnRHa start 219 (53) NA NA
Follow-up time after GnRHa 299 (73) NA NA
start 2240 d
Individuals with I1H diagnosis 0 2 (<0.1) 8(<0.1)
Age at first IIH diagnosis, NA 30.6 (23.4-37.9) 25.6 (14.6-68.0)
median (range), y
Follow-up, total, y 940.1 12762.2 2494223 Abbreviations: GD, gender dysphoria;
Follow-up, median (range), y 1.4 (0.0-10.1) 2.3(0.0-11.0) 2.5(0.0-11.0) GnRHa, gonadotropin-releasing
hormone analogue; IIH, idiopathic
IIH incidence rate per 100 000 0.0(0.0-392.0) 15.7 (1.9-56.6) 3.2(1.4-6.3) intracranial hypertension; NA, not

person-years, % (95% Cl)

applicable.

triptorelin are prescribed in Sweden. Additionally, buserelin
and goserelin, GnRHa medications not included in the FDA
warning, are also prescribed in Sweden. Although unlikely, dif-
ferent pharmaceutical formulations could have different risk
profiles. According to the FDA report, all 6 individuals devel-
oped ITH within 240 days of starting GnRHa and all but 1 had
precocious puberty as the underlying condition (the sixth pa-
tient had GD). In our study, 73% of individuals with GD and
GnRHa treatment were followed up for at least 240 days, thus
allowing enough time to capture the outcome of IIH. In our
data, no people with precocious puberty developed ITH. Study
limitations include the small number of individuals with the
outcome and the outpatient register had not achieved full cov-
erage during the study period.

Better-powered studies of GnRHa exposure are needed to
elucidate the association between GnRHa and ITH. The data on
individuals diagnosed with GD in Sweden between 2006 and
2016 who were prescribed GnRHa do not present substantial
evidence to support this association.
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