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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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LleHTpanbHoe npexaeBpemMeHHoe nonoBoe co3peBaHue (LMMC) 3aHnMaeT BaXHOe MeCTO B NMpaKTUKe AeTCKOro 3HAOKPMU-
Honora. B neuenun Bcex ¢opm LMMC mcnonb3yoT npenapaTbl rpynnbl arOHUCTOB TOHAAOTPOMUH-PUNU3UHI-TOPMOHA,
dhapmakonoruyeckoe OencTBME KOTOPbIX OCHOBAHO Ha AeceHcubunusauuum runodusa K CTUMYAUPYIOLLEMY BO3LEMCTBUIO
rOHaAO0TPOMNUH-PUNU3UHI-TOPMOHA. Tepanus aroHUCTaMu FOHAAOTPOMUH-PUU3UHI-TOPMOHA MO3BONSET OCTAaHOBUTb MPO-
rpeccMpoBaHue MOMOBOro pa3BUTUSA, CHU3WUTb TEMMbl KOCTHOrO CO3PEBAHUS M TeM CaMblM YBENMYUTb KOHEYHbIW poCT
pebeHka. B cTatbe NpoaeMOHCTpMpOBaHA CTPYKTYpa AMcnaHcepHoin rpynnbl naumeHtoB ¢ LIMNMC, kotopbiM 6bin Ha3zHayeH
npenapaT rpynnbl aroHUCTOB TOHAAOTPONWUH-PUNU3UHI-TOPMOHA MPONOHIMPOBAHHOrO AeicTBus. [poaHanu3npoBaHsbl
pesynbTaTbl HabnAeHUs naumeHToB ¢ uamonatuyeckum LIMMNC, nonyyasumnx Tepanuio TpuntopennHom 3,75 Mr B CTaH-
napTHOM pexume 1 pa3 B 28 gHei u nepeBedeHHbIX Ha TpuntopenuH 11,25 mr 1 pa3 B 3 Mec., a TakXe NauUMEHTOB
¢ pa3HbiMu dopmamum UTMMC c BnepBble yCTaHOBEHHbIM AMArHO30M. [1peacTaBieHHble pe3ynbTaThl NeYeHUs npenapaTamu
TpuntopenunHa 11,25 Mr nyTemM BHYTPMMBbIWEYHbIX UHBEKUWUA B pexmme 1 pa3 B 3 MeC. B CpaBHEHUM C pe3ynbraTaMu
NneyeHns naumMeHToB TpunTopenuHoMm 3,75 Mr B pexuMme BHYTPUMbIWEYHbIX MHbeKuuin 1 pa3 B 28 AHen y nauMeHToB
¢ UMNMC nokasanu ceoto apdekTMBHOCTb. [penapaTtbl rpynnbl arOHUCTOB FOHAAOTPOMNUH-PUAU3UHI-TOPMOHA NPOJIOHTUPO-
BAHHOrO JEefCTBUS TOPMO3AT Pa3BUTHUE BTOPUYHbIX NONOBLIX MPU3HAKOB, NPUBOAST K YMEHbLUEHUIO Pa3MEPOB BHYTPEHHMUX
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FeHUTANUM Y NINLL XKEHCKOrO MOJIa M HAPYXHbIX FTEHUTANUM Y NIUL, MYXCKOFO NOMa, CHUXAKT NPOrpeccMpoBaHmne KOCTHO-
ro sospacta. OTMeYeHO TakXe, YTO COKpaLLEeHME YacTOTbl MHBbEKLMIA NpenapaTtosB AaHHOW rpynnbl ¢ 1 pasa B 28 aHei
Ao 1 pasa B 3 MecC. MO3UTUBHO BAMSIET HA 3MOLMOHANbHOE COCTOSIHME AeTei, Moayyallmux B TeYyeHue AAUTESIbHOro

nepuopa (3-6 net) AaHHoOe nevyeHue.

KnioueBble cnoBa: FOHaAOTPONUH-3aBUCMMOE NpeXAeBpeEMEHHOE NMNOI0OBOE pa3BUTUE; nauonaTudeckoe LeHTpanbHOE npe-
XOEBPEMEHHOE NONOBOE pa3BUTHE; IEYEHNE AaTOHUCTAMU TOHAAOTPONMUH-PUNTUSUHT-TOPMOHA; TpVII'ITOpeJ'Il/IH.

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

* Dbasal 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-
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Hypothalamic hamartoma /
funoTanamMmyeckas raMapToma

Tumor of the central
nervous system /
Onyxomn LIHC

Organic brain syndrome /
Pe3upyanbHo-oprauyeckoe
nopaxenue LIHC

Congenital adrenal hyperplasia, simple
virilizing and non-classical form /
BIKH crepras 1 npoctas Gopmbl

Idiopathic central precocious
puberty / Manonatnyeckuit
apuaHT LMNC

Fig. 1. The structure of the dispensary group of patients with CPP in St. Petersburg (%)

Puc. 1. CrpyKTypa AMcnaHCEpHON rpynnbl NALUEHTOB C LLEHTPA/IbHBIM NMpeXAEBPEMEHHbIM N0/I0BbIM co3peBaHueM B CaHKT-
Metepbypre (%): UMMNC — ueHTpanbHoe npexaeBpeMeHHoe nosioBoe co3peBaHue; UHC — ueHTpanbHas HepBHag
cuctema; BIKH — BpoxaeHHas runepnnasus Kopbl HaANOYEYHUKOB

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
(x1 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):

M (LH,; ) =0.92 (£0.79) mIU/mL,

M (LH, ,; ) =0.44 (+0.47) mIU/mL,

M (FSH,,, ) =1.62 (+1.28) mIU/mL,

M (FSH Q)= 1.91 (0.95) mIU/mL,

M (E2,, )= 13.2 (£12.2) pg/mL, and
M (E2,.."%)=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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%
100
: H B
80 Estradiol
70 u 220 pg/ml/
60 Jctpapmon
50 >20 nr/mn
40
30 Estradiol
20 <20 pg/ml /
10 Jctpapmon
<20 nr/mn
Triptorelin 3.75 mg /  Triptorelin 11.25 mg /
Tpuntopennn 3,75 mr Tpuntopenud 11,25 mr
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
Puc. 2. KonuuectBo naumeHToK (%), y KOTOpbIX YPOBHU 6Ga-

3aNnbHOro 3cTpaauona He npesbiwanu 20 nr/mn npu
neyeHuu TpuntopenuHoMm 3,75 mru 11,25 mr

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

1 patient /
1-i naumeHt

10™ patient /
10-1 naumeHt

9 patient /
9-it maumneHT

8 patient / |
8- naumeHt

7™ patient /
7-it nauueHt

6™ patient /
6-11 naumeHT
Fig. 3.
Puc. 3. CkopocTb pocta (cm/roa) npu nevyeHun TpunTopenuHoM B

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 mlIU/mL), and
after 6 months of therapy, the basal levels of LH and
E2 were 0.8 mlU/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.

2" patient /
2-il MaumeHT

3 patient /
3-il MaumeHT

5 Growth rate
(on the graph 0,00-8,00 cm/year)
Tryptorelin 3.75 mg /
Ckopoctb pocTa
(Ha rpadmke 0,00-8,00 cm/rog)
Tpuntopenut 3,75 mr

4" patient /
4-i1 naupeHt

Growth rate

(on the graph 0,00-8,00 cm/year)
Tryptorelin 11.25 mg /

Ckopoctb pocTa

(Ha rpadmke 0,00-8,00 cv/rog)
Tpuntopenuu 11,25 mr

5% patient /
5-i naumeHt

Growth rate (cm/year) in the treatment of Tryptorelin at a dose of 3.75 mg and 11.25 mg

pose 3,75 u 11,25 mr
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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 cm® 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.

REFERENCES
1. bBawHuHa E.b., KopbiTko T.E. OToaneHHblie pe3ynbTathl
JleYyeHns roHafo0TPOMMH3ABUCUMOTO NPeXAeBPeEMEeH-

HOro NOJIOBOr0O Pa3BUTUS aHanoramu nonnbepuHa //
Nleyawmit Bpau. - 2013. - N2 11. - C. 40-42. [Bash-
nina EB, Korytko TE. Long-term effects of luteinizing
hormone-releasing hormone analogues treatment in
patients with gonadotrophin-dependent precocious
puberty. Practitioner. 2013;(11):40-42. (In Russ.)]
bonmacosa A.B., Kapesa M.A., Opnosa E.M. OcobeH-
HOCTM TeYEHUS, AMArHOCTUKM W Tepanuu AeTen ¢ npe-
XIEBPEMEHHbLIM MOJIOBbIM PA3BUTUEM MpU rMnoTana-
MWYECKOM ramapToMe U mamonaTuyeckon dopme //
Mpo6nembl s3HOOKpuHONormn. — 2012. - T.58. - N2 1. -
C. 17-22. [Bolmasova AV, Kareva MA, Orlova EM.
Peculiarities of the clinical course, diagnostics, and
therapy of premature sexual development in the chil-
dren presenting with its idiopathic form and with
hypothalamic hamartoma. Problems of endocrinology.
2012;58(1):17-22. (In Russ.)]

@epepanbHble KAIMHUYECKME peKkoMeHAauuu (npo-
TOKOAbI) NO BedeHuto getert ®32 ¢ 3HAOKPUHHBIMU
3aboneBaHusaMu [uHTepHeT] / noa pea. .M. Jenosa,
B.A. MetepkoBoit. - M.: MpakTnka, 2014. - C. 277-294.
[Federal clinical guidelines (protocols) for the man-
agement of children with endocrine diseases [inter-
net]. Ed. by I.I. Dedoyv, V.A. Peterkova. Moscow: Practica;
2014. P. 277-294. (In Russ.)]. JoctynHo no: http://
nauka.x-pdf.ru/17raznoe/41649-11-federalnie-
klinicheskie-rekomendacii-protokoli-vedeniyu-detey-
f32-endokrinnimi-zabolevaniyami-pod-red-dedova-
peterko.php. Ccbinka aktmeHa Ha 12.08.2019.
JHOOKPUHHbIe 3aboneBaHusl y AeTei U NOAPOCTKOB:
pyKOBOACTBO Ansi Bpayewn / nog pen. E.b. bawHuHowm. -
M.: T20TAP-Megma, 2017. - 411 c. [Endocrine diseases
in children and adolescents: a guide for doctors. Ed. by
E.B. Bashnina. Moscow: GEOTAR-Media; 2017. 411 p.
(In Russ.)]

Arrigo T, Cisternino M, Galluzzi F, et al. Analysis of the
factors affecting auxological response to GnRH ago-
nist treatment and final height outcome in girls with
idiopathic central precocious puberty. Eur J Endocri-
nol. 1999;141(2):140-144. https://doi.org/10.1530/
eje.0.1410140.

Brito VN, Spinola-Castro AM, Kochi C, et al. Central
precocious puberty: revisiting the diagnosis and
therapeutic management. Arch Endocrinol Metab.
2016;60(2):163-172. https://doi.org/10.1590/2359-
3997000000144.

Carel JC, Blumberg J, Symour C, et al. Three-month sus-
tained release triptorelin (11.25mg) in the treatment of
central precocious puberty. Eur J Endocrinol. 2006;154(1):
199-124. https://doi.org/10.1530/eje.1.02056.
Chiocca E, Dati E, Baroncelli Gl, et al. Central preco-
cious puberty: treatment with triptorelin 11.25 mgq.
Scientific World Journal. 2012;2012:583751. https://
doi.org/10.1100/2012/583751.

@ [Negmatp. 2019.T. 10. Bein. 4 / Pediatrician (St. Petersburg). 2019;10(4)

elSSN 2587-6252



50

OPUTWUHANDBHBIE CTATbM / ORIGINAL STUDIES

9. Durand A, Tauber M, Patel B, Dutailly P. Meta-
analysis of paediatric patients with central preco-
cious puberty treated with intramuscular triptorelin
11.25 mg 3-month prolonged-release formulation.
Horm Res Paediatr. 2017;87(4):224-232. https://doi.
org/10.1159/000456545.

10. Harrington J, Palmert MR, Hamilton J. Use of local
data to enhance uptake of published recommendations:
an example from the diagnostic evaluation of preco-
cious puberty. Arch Dis Child. 2014;99(1):15-20. https://
doi.org/10.1136/archdischild-2013-304414.

¢ Information about the authors

11. Swaenepoel C, Chaussain JL, Roger M. Long-term
results of long-acting luteinizing-hormone-releas-
ing hormone agonist in central precocious puber-
ty. Horm Res. 1991;36(3-4):126-130. https://doi.
org/10.1159/000182145.

12. Zenaty D, Blumberg J, Liyanage N, et al. A 6-month
trial of the efficacy and safety of triptorelin pamoate
(11.25 mg) every 3 months in children with precocious
puberty: a retrospective comparison with triptorelin
acetate. Horm Res Paediatr. 2016;86(3):188-195.
https://doi.org/10.1159/000448840.

¢ MlHdpopmauma o6 aBTopax

Olga V. Lagno — MD, PhD, Associate Professor, Department of
Propaedeutics Childhood Diseases with a Course of General
Care. St. Petersburg State Pediatric Medical University, Ministry
of Healthcare of the Russian Federation, Saint Petersburg, Rus-
sia. E-mail: olgal526@yandex.ru.

Mariia E. Turkunova — Postgraduate Student, Department of
Pediatrics, Endocrinology and Abilitologii AF and DPO. St. Pe-
tersburg State Pediatric Medical University, Ministry of Health-
care of the Russian Federation, Saint Petersburg, Russia.
E-mail: 89650505452 @mail.ru.

Elena B. Bashnina — MD, PhD, Dr Med Sci, Professor, Depart-
ment of Endocrinology named after V.G. Baranov. North-Western
State Medical University named after I.I. Mechnikov, Ministry
of Healthcare of the Russian Federation, Saint Petersburg, Rus-
sia. E-mail: bashnina@mail.ru.

Onvea BacunvesHa JlazHo — KaHA. MeA. Hayk, AOLEHT, kKadeapa
nponeneBTUKM AETCKMX BonesHel ¢ KypcoM obLiero yxona

3a petbMu. OIBOY BO «CaHkT-lNeTepbyprckuii rocynapcTBeH-
HbI NefMaTpuyecknin MegUUMHCKUIA yHuBepcuTeT» MuHsapa-
Ba Poccun, CaHkT-MNeTepbypr. E-mail: olgal526@yandex.ru.

Mapus EszeHbesHa TypkyHos8a — acnupaHT, Kadeapa neamar-
pUK, 3HAOKPUHONOrMK 1 abunutonorum O n A0, ®re0y BO
«CaHkT-TNeTepbyprckunii rocyaapCTBeHHbINM NeauaTpuyecknin me-
OVUMHCKMI yHUBepcuTeT» Mun3sgpasa Poccum, CaHkT-MNetepbypr.
E-mail: 89650505452 @mail.ru.

Enena bopucosHa bawHuHa — p-p Men. Hayk, npodeccop,
Kadenpa sHOOKpUHONOrMKM MM. akag. B.I. bapaHosa.

®rb0Y BO «CeBepo-3anafHblii rocyaapCTBEHHbIN MEAMLMHCKUIA
yHuepcuteT um. .. Meununkosa» MuHsgpasa Poccuu,
CaHkT-lNetepbypr. E-mail: bashnina@mail.ru.

@ Tlegmnarp. 2019.T. 10. Boein. 4 / Pediatrician (St. Petersburg). 2019;10(4)

ISSN 2079-7850



