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Central precocious puberty (CPP) occupies an important place in the practice of pediatric endocrinologist. In the treat-
ment of all forms of CPP, there are used drugs of GnRH (gonadotropin-releasing hormone) agonists group, whose phar-
macological effect of is based on desensitization of the pituitary gland to the stimulating effect of GnRH. Therapy with 
agonist of gonadotropin-releasing hormone allows to stop the progression of sexual development, reduce the rate of bone 
maturation and, thereby, increase the final growth of the child. The article demonstrates the structure of the dispensary 
group of patients with CPP who were treated with the agonists GnRH of prolonged action. There has been conducted the 
analysis of the observation results of patients with idiopathic CPP who received 3.75 mg Triptorelin therapy in the stan-
dard regimen once every 28 days and transferred to Tryptorelin 11.25 mg once every 3 months, as well as patients with 
different forms of CPP with a newly established diagnosis. The presented results of treatment with 11.25 mg Triptorelin 
drugs by intramuscular injection in a regimen of 1 time in 3 months in comparison with the results of treatment with 
3.75 mg of Triptorelin patients in the regimen of intramuscular injections once every 28 days in patients with CPP showed 
their effectiveness. Preparations of the agonists GnRH group of prolonged action inhibit the development of secondary 
sexual characteristics, lead to a decrease in the size of the internal genitalia in female and external genitalia in male and 
reduce the progression of bone age. It was also noted that reducing the frequency of injections of drugs of this group 
from 1  time in 28 days to 1 time in 3 months positively affects the emotional state of children receiving this treatment 
for a long period (3-6 years).

Keywords: gonadotropin dependent precocious puberty; idiopathic central precocious puberty; GnRH agonist treatment; 
Triptorelin.
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Центральное преждевременное половое созревание (ЦППС) занимает важное место в практике детского эндокри-
нолога. В лечении всех форм ЦППС используют препараты группы агонистов гонадотропин-рилизинг-гормона, 
фармакологическое действие которых основано на десенсибилизации гипофиза к стимулирующему воздействию 
гонадотропин-рилизинг-гормона. Терапия агонистами гонадотропин-рилизинг-гормона позволяет остановить про-
грессирование полового развития, снизить темпы костного созревания и тем самым увеличить конечный рост 
ребенка. В статье продемонстрирована структура диспансерной группы пациентов с ЦППС, которым был назначен 
препарат группы агонистов гонадотропин-рилизинг-гормона пролонгированного действия. Проанализированы 
результаты наблюдения пациентов с идиопатическим ЦППС, получавших терапию Трипторелином 3,75 мг в стан-
дартном режиме 1 раз в 28 дней и переведенных на Трипторелин 11,25 мг 1 раз в 3 мес., а также пациентов 
с разными формами ЦППС с впервые установленным диагнозом. Представленные результаты лечения препаратами 
Трипторелина 11,25  мг путем внутримышечных инъекций в режиме 1 раз в 3 мес. в сравнении с результатами 
лечения пациентов Трипторелином 3,75 мг в режиме внутримышечных инъекций 1 раз в 28 дней у пациентов 
с ЦППС показали свою эффективность. Препараты группы агонистов гонадотропин-рилизинг-гормона пролонгиро-
ванного действия тормозят развитие вторичных половых признаков, приводят к уменьшению размеров внутренних 
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гениталий у лиц женского пола и наружных гениталий у лиц мужского пола, снижают прогрессирование костно-
го возраста. Отмечено также, что сокращение частоты инъекций препаратов данной группы с 1 раза в 28  дней 
до  1  раза в 3  мес. позитивно  влияет на эмоциональное состояние детей, получающих в течение длительного 
периода  (3–6 лет) данное лечение.

Ключевые слова: гонадотропин-зависимое преждевременное половое развитие; идиопатическое центральное пре-
ждевременное половое развитие; лечение агонистами гонадотропин-рилизинг-гормона; Трипторелин.

BACKGROUND
Premature sexual development is characterized by 

the appearance of secondary sexual characteristics up 
to the age of 8 years in girls and up to 9 years in 
boys. Clinically, central precocious puberty (CPP) is 
manifested by the acceleration of physical develop-
ment, premature appearance of secondary sexual char-
acteristics, early closure of growth zones, and short 
stature in adulthood [3, 4].

Gonadotropin-releasing hormone (GnRH) agonist 
therapy with prolonged action has been performed for 
more than 20 years to suppress the progression of 
sexual development and increase the final height. Trip-
torelin 3.75 mg suppresses effectively the secretion of 
gonadotropins and sex steroid hormones, which, in 
turn, leads to failure of secondary sexual characteris-
tic development and regression in some patients, and 
helps to regulate patient behavior [1, 7, 10].

The conditions for the treatment of long-acting 
GnRH agonists include therapy continuity, calendar 
management, and injection regimen compliance. Regu-
lar administration of long-acting GnRH agonist prepa-
rations causes its constant increased concentration in 
the blood, which helps to suppress the secretion of 
gonadotropic hormones, luteinizing hormone (LH), 
and follicle-stimulating hormone (FSH). The reduc-
tion of secretion of gonadotropic pituitary hormones 
leads to a decrease in the sex hormone production in 
ovaries or testicles. Long-term therapy with triptorelin 
allows effective bone age (BA) adjustment and ensures 
optimal growth in children with CPP [5, 11, 12].

The reversibility of the effects of this group 
of drugs has been proved. Normal puberty occurs 
6–12 months after discontinuation of therapy. A review 
of recent scientific publications confirms the effective-
ness of triptorelin in CPP children [2, 9, 12].

In pediatric practice, a decrease in the number of 
injections is critical to improving patient adherence. 
Because of the emergence of new pharmacological 
forms of long-acting GnRH agonists, such as triptore-
lin 11.25 mg (triptorelin pamoate, in terms of trip-
torelin 11.25 mg), and their use in pediatric practice, 
the principles of treatment and the efficacy of CPP 
therapy are discussed [7–9].

This study aimed to evaluate the efficacy and toler-
ability of triptorelin 11.25 mg in CPP children when 

switched from triptorelin 3.75 mg and started with 
triptorelin 11.25 mg therapy.

The criteria for the efficacy of therapy with long-
acting GnRH agonists include the following:
•	 decrease in growth rate to the age norm,
•	 lack of progression of sexual development or re-

gression of secondary sexual characteristics,
•	 increase in BA by no more than 1 year during the 

current year, and
•	 basal levels of LH and estradiol (E2) for girls and 

testosterone for boys can be criteria for effective-
ness in the case of initially increased levels of these 
hormones.
After 3–6 months from the start of therapy, in 

doubtful cases, a test with GnRH is performed (the 
absence of LH release during the test is more than 
4 U/L) [3].

In St. Petersburg, the treatment of CPP with GnRH 
agonists has been performed since 2002 [1], with pa-
tients receiving triptorelin 3.75 mg. Meanwhile, trip-
torelin 11.25 mg therapy was started in 2016.

PATIENTS AND METHODS
In St. Petersburg, 56 patients with CPP are cur-

rently included in the registry of orphan diseases; all 
of them are receiving 11.25 mg of triptorelin.

The dispensary group structure of CPP patients is 
presented in Figure 1.

In 50% of cases, an idiopathic variant of CPP is 
registered. Pediatric patients with residual organic le-
sions of the central nervous system (CNS) make up 
23% of patients. CNS tumors (gliomas and astrocy-
tomas of the chiasmosellar region and the floor of 
the ventricle III) account for 7% of all CPP cases. 
Of cases, 16% has hypothalamic hamartoma, which is 
represented by ectopia of hypothalamic tissue caused 
by the migration of neurons in the embryonic period 
and secretion of GnRH. Patients who have developed 
CPP syndrome during simple virilizing and nonclas-
sical forms of congenital adrenal cortical hyperplasia 
make up 4%.

To analyze the efficiency of triptorelin 11.25 mg, 
the outpatient record data of CPP patients for the 
12-month follow-up period were obtained, which 
included physical examination with assessment of 
physical and sexual development, hormonal exami-



◆ Педиатр. 2019. Т. 10. Вып. 4 / Pediatrician (St. Petersburg). 2019;10(4)  eISSN 2587-6252 

оригинальные сТаТьи / ORIGINAL StudIeS 47

Idiopathic central precocious 
puberty  / Идиопатический 
вариант ЦППС

Congenital adrenal hyperplasia, simple 
virilizing and non-classical form  /  
ВГКН стертая и простая формы

50

23

7

16

4

Organic brain syndrome  / 
Резидуально-органическое 

поражение ЦНС

Tumor of the central 
nervous system  / 

Опухоли ЦНС

Hypothalamic hamartoma  / 
Гипоталамическая гамартома

Fig. 1. The structure of the dispensary group of patients with CPP in St. Petersburg (%)
Рис. 1. Структура диспансерной группы пациентов с центральным преждевременным половым созреванием в Санкт-

Петербурге (%): ЦППС — центральное преждевременное половое созревание; ЦНС — центральная нервная 
система; ВГКН — врожденная гиперплазия коры надпочечников

nation (basal levels of FSH, LH, E2, and testoster-
one 1–3 days before the planned injection), ultra-
sound (US) examination results of the pelvic organs 
in girls, and X-rays of hands with BA assessment.

An analysis was done to monitor the results 
of 10 girls with idiopathic CPP, who received 
triptorelin 3.75 mg therapy as a standard dose 
once every 28 days and switched to triptorelin 
11.25 mg once every 3 months, and 10 patients 
with a newly diagnosed CPP (eight girls and two 
boys who received triptorelin 11.25 mg once every 
3 months).

RESULTS AND DISCUSSION
Group 1 included patients with idiopathic CPP. The 

age of the therapy initiation with triptorelin 3.75 mg 
in patients averaged 6.5 years (±1 year and 1 month), 
whereas the age when they were examined while re-
ceiving triptorelin 3.75 mg was 7 years and 8 months 
(±1 year). After switching to triptorelin 11.25 mg in 
6–12 months, they were examined repeatedly. There 
were no clinical signs of puberty progression in the 
patients. Most girls had a stable mood. Parents of 
two patients noted an increase in emotional labi-
lity 2–3 days before the next injection of triptorelin 
11.25 mg. Meanwhile, the parents of three patients 
noted improvement in the psychoemotional state after 
they were switched to triptorelin 11.25 mg. All pa-
tients felt more comfortable with the injection regimen 
once every 3 months, as they expressed less anxiety 
before the next injection, and went to the clinic more 
calmly.

The average (M) basal levels of LH, FSH, and 
E2 in treatment with both triptorelin 3.75 mg and 
triptorelin 11.25 mg were comparable (p	≤	0.001):

М	 (LH3.75 mg) = 0.92 (±0.79) mIU/mL,
М	 (LH11.25 mg) = 0.44 (±0.47) mIU/mL,
М	 (FSH3.7 5mg) = 1.62 (±1.28) mIU/mL,
М	 (FSH11.25 mg) = 1.91 (±0.95) mIU/mL,
М	 (E23.75 mg) = 13.2 (±12.2) pg/mL, and
М	 (E211.25 mg) = 13.6 (±12.8) pg/mL.
In 80% of patients in Groups 1 and 2, the E2 level 

did not exceed 20 pg/mL in both 3.75 and 11.25 mg 
doses (Figure 2).

In Group 1 (patients with idiopathic CPP), the 
length of the uterine body with the triptorelin 3.75 mg 
therapy averaged 28 ± 7.7 mm, and 6–12 months after 
the treatment with triptorelin 11.25 mg, the uterine 
body length indicators were within 33.9 ± 5.1 mm. 
According to the US of the pelvic organs, two patients 
had an increase in the uterine length by 12 and 9 mm, 
although the average uterine length in the study group 
did not exceed 34 mm, which indicates the absence 
of hormonal stimulation [6].

Group 2 consisted of patients whose therapy 
started with triptorelin 11.25 mg: four pediatric 
patients had idiopathic CPP, three with a residual 
organic lesion of the CNS, and one had gray tuber 
hamartoma. The presented cohort of patients repre-
sents the structure of CPP. The follow-up period was 
6–12 months.

Clinically, there was no progression of secondary 
sexual characteristics. In female patients with idio-
pathic CPP, changes in behavioral reactions occurred 
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Fig. 2. The number of patients ( %) whose basal estradiol levels 
of did not exceed 20 pg / ml when treated with 3.75 mg 
and 11.25 mg of Triptorelin

Рис. 2. Количество пациенток (%), у которых уровни ба-
зального эстрадиола не превышали 20 пг/мл при 
лечении Трипторелином 3,75 мг и 11,25 мг

Fig. 3. Growth rate (cm/year) in the treatment of Tryptorelin at a dose of 3.75 mg and 11.25 mg
Рис. 3. Скорость роста (см/год) при лечении Трипторелином в дозе 3,75 и 11,25 мг
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after 2 months, as episodes of mood swings occurred 
less often, and the children became calmer.

Growth rates before treatment with drugs of the 
GnRH antagonist group and during therapy with 
triptorelin 11.25 mg are illustrative (11.2 ± 3.6 and 
5.75 ± 1.5 cm/year, respectively), which meets the 
efficiency criterion for reducing the growth rate to 
the age norm.

In most pediatric patients in Group 1, noticeable 
changes in the growth rate during the switch from 

triptorelin 3.75 mg to triptorelin 11.25 mg therapy 
were not noted, as presented in Figure 3.

The changes in BA have been estimated. According 
to the criteria of the efficacy of GnRH agonist therapy, 
BA progression is acceptable for no more than 1 year 
of treatment. In Group 1, 8 out of 10 patients showed 
no pathological progression of BA. In the group of 
patients starting with triptorelin 11.25 mg, the BA 
indicators stabilized in 7 out of 10 pediatric patients 
over a year of follow-up.

Basal levels of LH 1–3 days before the injection 
of triptorelin 11.25 mg in most patients of Group 
2 were within 0.47 ± 0.38 mIU/mL. In six out of 
eight patients, the E2 level was initially increased 
(39.4 ± 17.2 pg/mL). During the course of triptore-
lin 11.25 mg therapy, a significant decrease in the 
basal level of E2 was established (6.05 ± 2.85 pg/mL; 
p	≤	0.001).

In one patient with an initially normal indicator of 
E2, the LH level was increased (7.49 mIU/mL), and 
after 6 months of therapy, the basal levels of LH and 
E2 were 0.8 mIU/mL and 4.2 pg/mL, respectively.

In another patient with initially normal levels of LH 
(0.58 mIU/mL) and E2 (5 pg/mL), the stimulated LH 
level was 25 mIU/L. During the course of therapy, a 
regression of secondary sexual characteristics occurred. 
After 6 months of treatment, the E2 and LH levels 
were less than 5 pg/mL and 0.28 mIU/mL, respectively.
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According to the literature, a basal LH level of less 
than 0.3 mIU/mL indicates the efficacy of therapy with 
prolonged-acting GnRH agonist drugs [6].

Since there was no progression of BA and the size 
of the uterus decreased with the intake of triptorelin 
11.25 mg therapy, there was no need for a second 
stimulation test.

A significant decrease was noted in the testosterone 
levels of two boys from 5.14 to 0.025 ng/mL and 
from 86.9 to 0.5 ng/mL after 6 months of treatment 
with triptorelin 11.25 mg.

A reduction in testicle size in boys from 12 to 
8 cm3 and a decrease in uterus length in girls from 
39.9 ± 6.2 to 34.2 ± 4.4 mm after 12 months of therapy 
with triptorelin 11.25 mg should be noted.

In Group 1 (patients with idiopathic CPP), the 
length of the uterus during the triptorelin 3.75 mg 
therapy averaged 28 ± 7.7 mm, and after 6–12 months 
of treatment with triptorelin 11.25 mg, the uterine 
body length indicators were within 33.9 ± 5.1 mm. 
According to the US of the pelvic organs, two girls 
had an increase in uterine length by 12 and 9 mm, 
although the average uterine length in the study group 
did not exceed 34 mm, which indicated the absence 
of hormonal stimulation [6].

In case of puberty progression, despite the therapy 
performed, international guidelines recommend trans-
fer to injections of GnRH agonist drugs at a dose 
of 3.75 mg once a month and, in the absence of a 
therapeutic effect, increase in the dose by two times 
to 7.5 mg [6]. In the Russian clinical guidelines, in 
case of insufficient suppression of the secretion of 
gonadotropins, the possibility of an increase in the 
dose of the drug by two times or reduction in the 
interval between injections to 21 days is indicated [3].

CONCLUSIONS
Triptorelin 11.25 mg suppresses effectively the 

secretion of gonadotropin and sex steroid hormones, 
levels the accelerated skeleton maturation, and deter-
mines the prevention of short stature in the long-term 
prognosis.

Monitoring the follow-up of CPP patients re-
vealed comparable efficacy of treatment with 3.75 
and 11.25 mg long-acting GnRH agonists. Moreover, 
the decrease in the number of injections when using 
the drug with a duration of action of 3 months has 
a beneficial effect on the mental and emotional state 
of a child and can be recommended if rarer injections 
are required.
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