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Abstract

Original Article

Introduction

Leuprolide acetate  (LA) and Triptorelin acetate  (TA) are 
synthetic nonapeptides that are potent gonadotropin‑releasing 
hormone receptor  (GnRH) agonists that  acts via 
downregulation of GnRH receptors on pituitary. They are used 
in the management of a variety of diseases including central 
precocious puberty (CPP) in childhood and prostate cancer, 
breast cancer, endometriosis, uterine fibroids, and in‑vitro 
fertilization techniques in adults.[1‑3]

CPP is a rare disease (1:5000 to 1:10.000) and is characterized 
by the onset of secondary sexual characteristics in females 
who are younger than 8  years age and in males younger 
than 9  years age, as a result of early maturation of the 
hypothalamic‑pituitary‑gonadal axis.[1,4] The aims of the 
treatment are as follows: preventing early menarche, 
maintenance of normal body proportions and height growth, 
physical and psychological levels including ensuring social/
mental well‑being.[1]

Adverse drug reaction  (ADR) is a harmful, unintentional, 
and undesired response to a drug that occurs while using in 
humans for diagnosis, prophylaxis, and treatment.[5] Adverse 
drug reaction is classified into two types: A‑type (predictable) 
and B‑type (unpredictable) reactions. Type A reactions are the 
result of the pharmacological action of the drug and therefore 
they are dose‑dependent and predictable. Type B reactions are 
unpredictable, usually, non‑dose‑dependent, seen in sensitive 
patients, often are severe, and carry a risk for mortality 
and morbidity.[6] Drug hypersensitivity reactions  (DHRs) 
are Type B reactions. DHR can be allergic or non‑allergic. 
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Allergic reactions are commonly IgE‑mediated (type I) and 
T‑cell mediated  (type  IV). Rarely, they are mediated by 
cytotoxic (type II) and immune complex reactions (type III).[7]

Despite being well‑tolerated by most of the patients, 
hypersensitivity reactions in a small proportion of cases 
receiving LA and TA have been reported in the literature.[4,8] 
Local reactions with induration and aseptic abscess at the 
injection site are well known.[9] In addition to local reactions, 
cases of anaphylaxis have been reported in a small number of 
patients.[2,4,9‑13]

There are limited studies in the literature about hypersensitivity 
reactions associated with GnRHa in children. The aim of this 
study is to report our clinical experience with hypersensitivity 
reactions seen in pediatric CPP patients receiving LA and TA 
at a single pediatric tertiary medical center and to evaluate the 
prevalence rate of adverse reactions.

Methods

This is a retrospective review of children who were 
diagnosed with CPP and treated with LA (Lucrın Depot‑Ped® 
3,75–7,5 mg/monthly or 11.25–30  mg/3  monthly 
intramuscular [IM]) and TA (Decapeptyl® 3,75–7,5 mg/monthly 
IM) in the Pediatric Endocrinology between January 2013 
and December 2020. The study protocol was approved 
by the Institutional Ethics Committee of Ankara City 
Hospital (E2‑21‑98).

Medical records were reviewed retrospectively. Medical 
history and demographic information regarding age, gender, 
patient history, the medication type of GnRHa used for CPP, 
age at initiation of treatment, injection dose, and interval, the 
duration of treatment and if patients had a hypersensitivity 
reaction to treatment, information about hypersensitivity 
reactions such as the onset of occurrence of ADR, the clinical 
course of ADR and treatments that were given for allergic 
reactions, and whether having a chronic disease were noted.

Definition of central precocious puberty
The criteria for the diagnosis of CPP and initiation of GnRH 
analog treatment were as follows: breast development > Tanner 
stage II starting before 8  years of age, menarche before 
9.5  years age, basal LH  >0.2 U/L or stimulated LH level 
above 5.0 IU/L, long diameter of the uterus >30 mm, advanced 
bone age and rapidly progressing puberty with the decline in 
predicted adult height. GnRH analog treatment was considered 
in patients with rapid progression of puberty.[8]

In our country, LA and TA are available; however, there have 
been periods of interruptions in TA or LA supply over the study 
period, causing switching to the available one.

Evaluation of the drug hypersensitivity reactions
The drug allergy work‑up started with the standardized 
European Network for Drug Allergy (ENDA) questionnaire 
on drug allergy. Reactions that occurred within the first and 
6 hours were labeled as ‘immediate reactions’, commonly 

manifested clinically by urticaria, angioedema, rhinitis, 
bronchospasm, and anaphylaxis. ‘Non‑immediate reations’ 
occured any time from 6 hour, commonly after many days of 
treatment. Non‑immediate reactions usually manifested with 
exanthemas and delayed urticaria. In non‑immediate reactions, 
internal organs can also be affected. Diagnosis of DHRs is 
primarily based on a detailed clinical history and in  vivo 
procedures, such as skin testing (ST) and drug provocation 
tests  (DPT).[14] If the history of the reaction is compatible 
with drug hypersensitivity, then skin tests and DPTs with the 
suspected drug can be performed. When skin tests are negative 
and there is no contraindication, provocation with the suspected 
drug can be performed according to ENDA guidelines.[15‑17] 
However, skin tests and provocation tests were not performed 
in our patients with DHRs due to discontinuion of their GnRHa 
treatment and refusal by the patients’ parents/guardians to 
perform the diagnostic tests.

Sterile abscess was defined as a condition in which infectious 
etiology cannot be shown.[18]

Statistical analysis
Results were expressed as a percentile (absolute numbers), as 
mean and standard deviation, or as median and interquartile 
range (IQR) as required. SPSS 22 (SPSS Inc., Chicago, IL, 
USA) was used for statistical analyses.

Results

A total of 1010 GnRHa‑treated CPP patients, including 
93.9% (n: 948) girls, were evaluated. The median age of the 
children at the beginning of the treatment was 8 years (IQR 
98‑113). 11.4%  (n: 115) of the patients had additional 
chronic disease and the commonest chronic disease was 
hypothyroidism with a rate of 2.5% (n: 25)

Patients who were treated with only TA and only LA were 
61.2% (n: 618) and 36% (n: 364) of the patients respectively. 
2.8% (n: 28) of the patients switched treatment to TA or LA 
because of interruptions in TA or LA supply.

Patients treated with GnRHa monthly and per 3 months were 
91.1% (n: 920) and 8.9% (n: 90) respectively. The mean age of 
the treatment onset was 105.5 months. 87.3% (n: 882) of the 
patients were given treatment at 3.75 mg/month, 3.8% (n: 38) of 
the patients were given treatment at 7.5 mg/month and 8.9% (n: 
90) of the patients given at 11.25 mg/3 monthly [Table 1].

There was 5 (0.49%) hypersensitivity reaction and 2 (0.19%) 
adverse reactions among 1010  patients  [Table  1]. The 
prevalence of adverse reactions calculated by using the 
respective number of patients using TA or LA as denominator, 
was 0.006% with TA and 0.007% with LA.

The median age of the patients who had adverse reactions 
was 8  years and 6  months  (IQR 95.7‑108). The observed 
adverse reactions and hypersensitivity reactions were urticarial 
rash, vomiting, tremor of both hands, sterile abscesses, and 
musculoskeletal stiffness.
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None of the patients had a history of allergic drug reactions 
before. Only 1 patient had an additional chronic disease (Bipolar 
disorder, autism spectrum disorder, and hypothyroidism).

Four of the patients’ treatments were discontinued due 
to reaction. In 3 of them, treatment can be continued via 
switching to another GnRHa or regulating dosage with the 
same drug [Table 1].

Case summaries
Case 1
An 8.5‑year old girl without having any chronic disease, 
presented with rapidly progressive CPP. Triptorelin acetate 
depot was initiated at a dose of 3.75 mg monthly. Following 
the 20th and 21st dose of treatment, she developed tremors in 
both hands immediately after administration of TA. Before the 
20th dosage, no symptom had been seen after administration of 
treatment. GnRHa was discontinued. She was evaluated by the 
neurology department. Her laboratory tests for thyroid disease, 
Wilson disease, and cranial magnetic resonance imaging (MRI) 
were evaluated and reported to be normal. After termination 
of TA treatment, her symptom was improved spontaneously.

Case 2
A 9‑year old girl without having any chronic disease, presented 
with rapidly progressive CPP. She was initiated on TA treatment 
at a dose of 3.75 mg monthly. Following the 11th dose of TA, she 
had vomiting immediately after the injection. She did not have 
any other system symptoms. Her physical examination and 
blood pressure were normal. Vomiting symptom was improved 
spontaneously. During the first 10 TA injections, there were 
no symptoms. Treatment was discontinued after this reaction.

Case 3
A 7.5‑year old girl without having any chronic disease, 
presented with CPP and was initiated TA treatment at 3.75 mg 
per month. She developed disseminated urticarial rashes 72 
hours after the first injection of triptorelin acetate treatment. 
Except for urticaria, her physical examination was normal. 
Rashes regressed in 10  days by using the antihistaminic 
treatment. TA treatment was discontinued. The tests for 
diagnosis of hypersensitivity to GnRH could not be performed 
cause of termination of the drug by an endocrinologist and the 
patient’s parents not giving the permission.

Case 4‑5‑6
There cases initiated LA treatment at 3.75 mg per month with a 
diagnosis of CPP and developed sterile abscesses at 9th, 4th and 
3rd dose of LA treatment respectively. In two of the patients, 
LA treatment was switched to TA treatment and no further 
symptom were observed. In one of the patients, LA treatment 
switched to LA treatment at 11.25 mg per month and no further 
symptom was observed. All of them are still being treated with 
GnRHa treatment [Table 1].

Case 7
A 10‑year and 1 month old male patient without having any 
chronic disease, presented with rapidly progressive puberty and Ta
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initiated TA treatment. Following the 5th dose of TA treatment, 
he had developed difficulty in walking due to stiffness in the 
leg immediately after injection. The spasm lasted all day at the 
injection day. The treatment was discontinued.

Discussion

Of the 1010 patients, only 7 patients had adverse reactions 
and hypersensitivity reactions with TA and LA. The observed 
adverse reactions and hypersensitivity reactions were an 
urticarial rash, vomiting, tremor at both hands, sterile abscesses 
formation, and musculoskeletal stiffness.

GnRHa is generally well‑tolerated; however adverse reactions 
have been reported in association with GnRHa from local skin 
irritation to severe anaphylactoid reactions. Local adverse 
events occur in 10‑15% of the patients who were treated with 
GnRHa. Anaphylactoid reactions with GnRHa are very rarely 
seen; but if they occur, they can be life‑threatening.[19]

According to Cheung and et al.,[20] there was no difference 
between triptorelin acetate and leuprolide acetate in terms 
of their side effects. The prevalence of adverse reactions 
calculated by using the respective number of patients using TA 
or LA as denominator, was 0.6% with TA and 0.7% with LA.

Adverse reactions reported to be associated with LA are 
as follows: hot flashes and diaphoresis, testicular atrophy, 
gynecomastia, erectile dysfunction, pituitary apoplexy, 
osteoporosis. Adverse events reported in post‑marketing 
surveillance are as follows: Anaphylactoid reactions or asthmatic 
process  (incidence rate of about 0.002%), fibromyalgia, 
photosensitivity reactions, rash (unspecified), respiratory 
disorders, seizures, urticaria, and weight gain.[3]

According to Lee and et  al.,[4] among the total of 621 
CPP and early onset puberty children with long‑acting 
gonadotropin‑releasing hormone agonists therapy, side effects 
were observed in 6 (0.9%) of the patients. In 3 of these patients, 
sterile abcess formations were observed with LA and after the 
reaction, treatment switched to the TA. In our study, also 3 of 
the patients developed sterile abscess with LA and treatment 
can be continued via switching to the TA in 2 patients and 
changing the dose of LA to 11.25 mg per 3 months in 1 patient. 
These patients can be continued their treatment without any 
symptom. These sterile abscess formations were observed 
only with patients who were treating with LA. This finding 
may show a higher possibility of sterile abscess formation 
with LA therapy than TA therapy. In a study, it was reported 
that sterile abscess formation was associated with polymer in 
depot leuprolide acetate.[21]

According to Yasukawa and et  al.,[22] after LA injection, 
subcutaneous nodules at injection sites which skin biopsy 
showed a granulomatous reaction, were reported. None of our 
patients had subcutaneous nodules at injection sites.

In the literature, severe immediate hypersensitivity reactions 
are reported in children.[9,13] There are also adult case reports 

with ADR with GnRHa.[23] In half of the patients who were 
reported to have anaphylaxis, it was found that anaphylaxis 
was seen 6 hours after the injection. This can be explained 
by the slow and sustained release of the drug with GnRHa.
[2,4,9‑13] In our study, none of the patients had anaphylaxis with 
GnRHa.

In the literature, there are also rare cases with LA adverse 
drug effect. A case of fixed drug eruption, leukocytoclastic 
vasculitis, serum sickness, generalized papular erythroderma, 
and unilateral slipped femoral epiphysis have also been 
reported in adult patients with LA.[3,22,24‑26] None of our patients 
had these findings.

In the literature, there are limited reports about adverse 
drug effects of TA. According to Carel and et  al.,[27] in 
64 patients triptorelin at a high dose of 11.25 mg/month was 
well‑tolerated. Headache was observed as the most frequent 
adverse event in 17% of the girls and 40% of the boys. 
Mild to moderate rhinitis, abdominal pain, gastroenteritis, 
and rash were also reported in 13%, 9%, 5%, and 5% of 
the patients respectively. According to Lee and et al.,[4] in 
1 patient, anaphylaxis was developed with TA. In Decapeptyl 
prescription, tremor and musculoskeletal stiffness were 
also reported as ADR.[28] In our study, 4  patients had 
reactions with TA as follows: tremor, vomiting, urticarial 
rashes, and musculoskeletal stiffness. In our study, the 
theraphy was discontinued in patients having vomiting 
and musculoskeletal stiffness however in these situations, 
the option of considering continuation of therapy can be 
conceivable.

In a study from Turkey, between 2015 and 2019, in 232 patients 
with precocious puberty receiving GnRHa treatment, 9 (3.8%) 
of the patients developed systemic hypersensitivity reactions. 
6 of these reactions developed on TA, 3 of them developed on 
LA treatment and 1 of them developed with both medications 
who developed an urticarial rash with TA and also developed 
anaphylaxis with LA during the intradermal test. Patients 
developed urticarial, pruritus, angioedema, and skin lesions 
suggestive of HSP.[8]

There are differences in additives or stabilizing agents in 
GnRHa that may be causing hypersensitivity reactions.[8] In 
the patient who had reactions to both GnRHa, reactions to 
additives should be investigated.

Due to cases that were shown cross‑reactivity between two 
different GnRHa, before switching the medication to the 
other analogs, skin tests with alternative medications should 
be done.[8,9] Since depot forms of GnRH analogs contain more 
content than the active drug, it should be kept in mind that such 
commercial preparations may be exceeding the concentration 
of irritants on the skin for IDT and SPT. This problem causes 
difficulty in evaluating tests and a lack of data in the literature. 
Hence, there are only a few reports of skin test results with 
GnRH analogs.[8]
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If it is essential to use the GnRH that caused hypersensitivity 
reaction and alternative therapeutic options are not available, 
desensitization protocols can be used.[29]

The limitation of our study is that this study was retrospective 
and allergy diagnostic tests were not performed to confirm the 
hypersensitivity reaction in patients.

Conclusion

In our study, mild reactions were seen in 7  patients. None 
of the patients had an anaphylactic reaction. GnRHa can be 
safely used and well‑tolerated medications; but exceedingly 
rare, severe reactions can be developed. All patients receiving 
GnRHa treatment should be carefully monitored for 
hypersensitivity reactions.
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