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EVALUATION OF CLINICAL AND HORMONAL DATA OF CHILDREN OF UZBEK
NATIONALITY WITH PRECOCIOUS PUBER/TY

d - http://dx.doi.org/10.5281/zenodo.12107171

ABSTRACT
This study was conducted to investigate etiological factors, incidence of different forms, as well as
clinical and hormonal characteristics of Uzbek children with Precocious Puberty from 2016 to 2023.
Materials and methods: 233 children diagnosed with precocious puberty from 2016 to 2023 were
reviewed using the data from Republican Specialized Scientific and Practical Medical Center of
Endocrinology named after academician Y.Kh.Turakulov. Results: 219 of the children (94,0 %)
were girls, 14 (6,0 %) were boys. The most common causes of precocious puberty in girls were
premature telarche (70,8%) and central precocious puberty (17,35%). In boys main etiologic factor
of precocious puberty was congenital adrenal hyperplasia (50,0%). Conclusion: In girls presenting
with symptoms of early puberty, it is necessary to first look for isolated telarche and ICPP, in boys,
we should firstly include congenital adrenal hyperplasia and organic CPP.
Keywords: precocious puberty, congenital adrenal hyperplasia, Mc-Cune Albright syndrome,
LH, FSH, estradiol, testosterone.
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OIIEHKA KJIMHUKO-T'OPMOHAJIbHBIX ITIOKA3ATEJIEN JIETEN Y3EEKCKOM
HAIIMOHAJIBHOCTHU C NPEXIAEBPEMEHHBIM ITOJIOBBIM PA3BBUTUEM

AHHOTAIUA
Hacrosiee wuccnenoBaHue MNpOBEACHO C  LEIbIO H3YYEHHMsS] OSTHOJOTMYECKHX (aKTOpOB,
3a00JIEBa€MOCTH  pa3IUYHbIMU (QopMamMH, a TaKKe KIMHUKO-TOPMOHAIBHBIX OCOOEHHOCTEH
VY30ekckux JeTed ¢ MpexACBPEMEHHBIM TOJIOBBIM pasButreM B mepuon ¢ 2016 mo 2023 ropsl.
Marepuanbl U MeTOAbI: bpuIM INpoaHANM3UPOBAaHBI JaHHbIE 233 AeTell C NpekIECBPEMEHHBIM
MOJIOBBIM pa3BuTueM 3a nepuoa ¢ 2016 mo 2023 ronx nHaOmromaBumiuxcs B PecnyOnukaHckom
CrnemnammsupoBanHom Hayuno-IIpaktuueckom lleHTpe OHAOKPUHOIOTHHM HMMEHH aKaJIeMHKa
A.X.Typakynosa. Pesyabrarnl: 13 233 nereit 219 nereit (94,0%) Obutn neBoukamu, 14 (6,0%) —
Manpunkamu. Hanbomnee yacteiMu npuurHamu [P y neBouek ObutM mpexIeBpeMEHHOE Telapxe
(70,8%) n uentpansuoe [P (17,35%). Y ManbunkoB OCHOBHBIM 3THOJIOTHYECKUM (PaKTOpoM Oblia
BpOXKJICHHAS MTUCOYHKIUS KOPHI HAAIMOYCYHUKOB. 3aK/oueHue: Y neBouyek ¢ npuzHakamu [1TTP
HE0OXOMMO B MEPBYIO OYepeIb HCKaTh HW30JMPOBAaHHBIA Tenapxe M ueHTpanbHblil [IIP, y
MaJIbYUKOB B TIEPBYIO ouepensb ciemayet BriatouaTh BJIKH u oprannyeckue dpopmer LIIITIP.
KuroueBrble ci1oBa: mpex1eBpeMEHHOE MOJIOBOE Pa3BUTHE, BPOXKJIEHHAS AUCPYHKIMS KOPbI
HaJOYEeYHUKOB, cHHAPpoM Mak-Kbrona-Onbpaiita, JII', @CI', acTpaanos, TeCTOCTEPOH.
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Akademik Y.X.Turakulov nomidagi Respublika
ixtisoslashtirilgan endokrinologiya ilmiy amaliy tibbiyot markazi

O’ZBEK MILLATIGA MANSUB VAQTIDAN ILGARI JINSTY YETILISHLI
BOLALARNING KLINIK VA GORMONAL MA’LUMOTLARINI BAHOLASH

ANNOTATSIYA
Ushbu tadqiqot 2016 yildan 2023 yilgacha bo’lgan davrda erta jinsiy rivojlanishli o’zbek bolalarining
etiologik omillari, turli shakllar bilan kasallanish darajasi, shuningdek, Klinik va gormonal
xususiyatlarini o’rganish uchun o’tkazildi. Materiallar va metodlar: Akademik Y.X.To’raqulov
nomidagi Respublika Ixtisoslashtirilgan Endokrinologiya Ilmiy-Amaliy Tibbiyot Markazi
ma’lumotlariga asosida 2016 yildan 2023 yilgacha erta jinsiy rivojlanish tashxisi qo’yilgan 233 nafar
bolaning ambulator kartalari ko’rib chiqildi. Natijalar: Bolalarning 219 nafari (94,0%) qizlar, 14
nafari (6,0%) o’g’il bolalardir. Qizlarda erta jinsiy yetilishning eng ko’p uchraydigan sababi erta
telarxe (70,8%) va markaziy erta jinsiy yetilish (17,35%) edi. O’g’il bolalarda erta jinsiy yetilishning
asosiy etiologik sababi buyrak usti bezi tug’ma giperplaziyasi (50,0%) edi. Xulosa: Erta jinsiy
yetilish belgilari bilan murojaat qilgan qizlarda birinchi navbatda izolyatsiyalangan telarxe va
markaziy EJY ni izlash kerak, o’g’il bolalarda birinchi navbatda buyrak usti bezi tug’ma
giperplaziyasi va organik sababli markaziy EJY ni izlash kerak.
Kalit so’zlar: erta jinsiy yetilish, buyrakusti bezi tug’ma giperplaziyasi, Mak-Kyun-Olbrayt
sindromi, LG, FSG, estradiol, testosteron.

Introduction

Precocious puberty defined as the appearance of the secondary sexual characteristics before the
age of 8 in girls and 9 in boys [Brito V et al., 2016]. The complex process of puberty depends on the
interaction of genetic, socio-economic, nutritional and environmental factors [Cristina M et al., 2021].
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Precocious puberty classified to gonadotropin-dependent (central, true), gonaotropin-independent
(peripheral) and partial forms [V.A.Petryakova et al. 2021]. Understanding changes in the timing of
sexual development is important because earlier puberty may be associated with psychosocial
difficulties, is a risk factor for a younger age at the first sexual intercourse and has negative health
consequences in the long term, including an increased risk of type 2 diabetes, obesity, cardiovascular
diseases, depression and premature death [Elvira V. Brauner et al., 2020].

Materials and methods

We conducted a retrospective chart review of 233 patients with precocious puberty from 2016
to 2023 seen in the Republican Specialized Scientific and Practical Medical Center of Endocrinology
named after academician Y.Kh.Turakulov from 2016 to 2023. Clinical examination is the cornerstone
of diagnosing precocious puberty. Precocious puberty is defined as the onset of secondary sexual
characteristics in boys aged <9 years or girls < 8 years or menstruation in girls < 10 years old. Tanner
staging was used to record the development of breast and pubic hair in girls and testicular volume
and pubic hair in boys. We collected clinical data (height, weight, age at PP diagnosis, personal and
family history of major diseases, family history for PP) and hormonal data. In addition, a pelvic
ultrasonography, a bone age (BA — assessed according to Greulich and Pyle) assessment using
radiographs of the left hand and wrist, brain MRI imaging (if necessary), CT of adrenal glands (if
necessary) were performed.

In boys CPP was defined as a testicular volume > 3mL, and/or a baseline luteinizing hormone
(LH) > 0.31U/L and/or a bone age greater than 2 years from the chronological age as established by
hand X-ray. In girls CPP was diagnosed as Tanner breast stage > B2 and a baseline luteinizing
hormone (LH) > 0.3IU/L and/or a bone age greater than 2 years from the chronological age as
established by hand X-ray and/or menstruation < 10 years old.

In our study, chemiluminescent immunoassay (CLIA) method with the “Cobas €311 analyser
was used to determine the levels of following hormones: LH-luteinizing hormone, FSH-follicle
stimulating hormone, estradiol, testosterone, prolactin, TSH-thyroid stimulating hormone, f-T4-free
thyroxine, DHEA-S-dehydroepiandrosterone sulfate, 17-OHP - 17-hydroxyprogesterone. Ultrasound
was used to assess the morphological and functional state of the internal genital organs (small pelvis
in girls, scrotal organs in boys) using “Philips”, “Mindray” and “Hain” ultrasound machines with
sensors from 2 to 12 MHz. The following parameters were measured: a) uterine length, transverse
diameter (width) and fundal antero-posterior diameter and b) ovarian height, width and length. The
ovarian volume was calculated using the formula for ellipsoid bodies (V: longitudinal diameter X
transverse diameter x anterioposterior X 0.5233). All children with CPP underwent cranial MRI. Any
cranial pathology (e.g. hamartomas, adenomas or hydrocephalus) that could be a potential cause of
CPP was recorded. The shape, size and any heterogeneity of the pituitary gland was noted.

Statistical analysis

All univariate analyses were performed in SPSS for Windows, version 24 (IBM). A two-sided
P value < 0.05 was defined as statistically significant. The importance of difference between the
groups in terms of the mean values was analyzed using the Student t test when there were 2
independent groups. P values <0.05 were considered statistically significant.

Results

All examined 233 children belong to the Uzbek nationality. 219 of the children (94,0 %) were
girls, 14 (6,0 %) were boys. Mean age for girls and boys under the study was 4,234+2,67 and 5,45+2,25
respectively. The most common causes of precocious puberty in girls were premature telarche
(70,8%) and central precocious puberty (17,35%; 37 — idiophatic, 1 — empty sella syndrome). Other
reasons of PP in girls were isolated adrenarche (7,76 %), congenital adrenal hyperplasia (1,83%),
ovarian cyst (0,91%), adrenal carcinoma (0,91%) and McCune-Albright syndrome (0,45% - was
diagnosed in one patient). The frequency of occurrence of various forms of PP in girls was shown in
Figure 1.
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Figure 1. Frequency of etiology of precocious puberty in Uzbek girls and boys.

In boys main etiologic factor of precocious puberty was congenital adrenal hyperplasia (50,0%).
4 boys with precocious puberty were diagnosed with the central form (28,6%; 1- germinoma
retrochiasmatic region, 1 — gamartoma, 2 idiopathic CPP), in 2 boys adrenal carcinoma was found
(14,28%). In one boy precocious puberty developed due to unreasonable testosterone replacement
therapy (7,14%). The frequency of occurrence of various forms of PP in boys was shown in Figure
1.

When analyzing the frequency of distribution in the regions of the Republic of Uzbekistan, it
was determined that, 52,8% of patients were from Tashkent, 6,9% - Kashkadarya, 6,4% -
Karakalpakstan, 5,2% - Khorezm, 4,3% - Fergana, 4,3% - Buxoro, 3,9% - Surkhandarya, 3,4% -
Sirdarya, 3% - Navoiy, 2,6% - Samarkand, 2,1% - Namangan, 2,1% - Andijan, 1,3% - Djizak.

In the next step, complaints of children were analyzed. 91,3% girls complained of breast
enlargement, 21,46% - sweat with an androgenic odor, 16,9% - axillary hair growth, 18,3% - hair
growth in the suprapubic region, 1,37% - irregular menstruation, 3,2% - regular menstruation, 16,0%
- growth spurt. When it comes to boys, 50% of boys complained of sweat with an androgenic odor,
71,4% - axillary hair growth, 78,6% - hair growth in the suprapubic region, 57,14% - growth spurt,
71,4% - genital enlargement, 7,14 % - the appearance of a bread and mustache, 42,8% - coarsening
of the voice. 82,8% children were 2" stage of sexual development according to Tanner, 14,2% were
3" stage, 2,6% were 4™ stage and 0,4 % were 5" stage. In 38,1% (16) of patients with central PP bone
age was 2 years or more ahead of chronological age, in 52,38% (22) bone age 1 year or more ahead
of chronological age. In peripheral form, 50% (9) of children bone age was 2 years or more ahead of
chronological age, in 61% (11) it was 1 year or more ahead of chronological age. When it comes to
the isolated forms, 13,8% patients (24) advance of bone age was 2 years or more.

In addition, we analyzed ultrasound examination of the pelvic organs in girls. According to
ultrasound data, the mean length of the uterus was 24,46+11,21, average value of the width of the
uterus was 10,68+6,01. Among girls with CPP, in 78,9% the length of the uterus was above the
average age norm, in 81,6% girls the width of the uterus was above the average age norm. The average
length of the ovaries was 17,49+8,731, average width of the ovaries was 8,964+4,0643. Among girls
with CPP, in 44,73% girls the average length and width of the ovaries were above the average age
norm.

Table 1. The average levels of hormones at the first admission: 1- isolated form; 2- central
form; 3- peripheral form.

1 Mean Standard SE of mean
Deviation

LH, 1U/1 0,81906 3,32602 0,25361
FSH, 1U/1 3,70285 6,33026 0,48268
Estradiol, ng/ml 62,5575 112,51853 8,55463
Testosterone, nmol/l 0,5853 0,65194 0,04971
Prolactin, ng/ml 12,98622 8,67814 0,6617
TSH, mIU/I 2,30616 1,09998 0,08387
Free-T4, ng/ml 1,47924 1,71689 0,13091
17-OP, nmol/l 1,90535 1,37529 0,10487
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DHEA-S, nmol/l 14,67762 17,89227 1,36427
2 Mean Standard Deviation SE of mean
LH, 1U/1 1,89952 2,37027 0,36574
FSH, 1U/1 3,94571 3,6076 0,55667
Estradiol, ng/ml 125,0631 240,01484 37,03509
Testosterone, nmol/l 1,66236 5,38579 0,83104
Prolactin, ng/ml 20,11024 36,06259 5,56458
TSH, mIU/I 2,13476 1,15403 0,17807
Free-T4, ng/ml 1,25929 0,23977 0,037
17-OP, nmol/l 1,71619 1,2695 0,19589
DHEA-S, nmol/l 14,23776 30,11889 4,64745
3 Mean Standard Deviation SE of mean

LH, 1U/1 1,82167 3,69531 0,87099
FSH, 1U/1 2,29389 1,94415 0,45824
Estradiol, ng/ml 100,43333 143,6477 33,85809
Testosterone, nmol/l 9,06489 15,40651 3,63135
Prolactin, ng/ml 21,1 20,52542 4,83789
TSH, mIU/I 3,005 2,45293 0,57816
Free-T4, ng/ml 1,305 0,29246 0,06893
17-OP, nmol/l 2,70611 2,59355 0,61131
DHEA-S, nmol/l 69,50833 232,79192 54,86958

In our research, from all children with signs of precocious puberty at admission blood samples
was taken for analysis of the following hormones: LH, FSH, estradiol, testosterone, TSH, free-T4,
DHEA-S and 17-OP.

Of the 42 patients with the central form of PP, 37 (88,1%) had LH level above 0,3 IU/L. of the
191 children with peripheral and isolated forms, in 130 LH level were above 0,3 U/l (68%). In 53,8%
of children with central PP, in 25% of children with peripheral PP, in 27% of isolated PP was detected
FSH was determined to be higher than the normal limit.

Correlation analysis showed that, a positive correlation was noted between the level of LH and
FSH, LH and testosterone, testosterone and 17-OP, testosterone and DHEA-S (Pearson correlation
was significant at the 0,01 level).

Discussion

According to number of authors, precocious puberty is more common in girls than in boys,
female to male ratio 5-10:1 [Partsch CJ et al 2001; Ghaemi N et al 2002; Moayeri H et al., 2002]. In
our study, among analyzed Uzbek children with precocious puberty 94% were girls, 6% were boys,
and the ratio of girls to boys was 15,7:1. In Farzaneh R et al study the most common etiology of
precocious puberty in girls was idiopathic CPP (47.7%) and premature thelarche (34.1%). The most
common etiology of precocious puberty in boys were neurogenic CPP (25%) and CAH (37.5%).
Our research work had shown that in Uzbek population the main causes of precocious puberty in girls
were premature telarche (70,8%) and central precocious puberty (17,35%), whereas in boys the most
common etiological factors of PP were congenital adrenal hyperplasia (50,0%) and central precocious
puberty (28,6%). Analysis of the central form of precocious puberty in Uzbek girls showed that 97,3%
had idiopathic, 2,7% had organic cause. In contrast, among boys with central precocious puberty 50%
had idiopathic and 50% had organic cause. In the central and peripheral form, the frequency of
advancing bone age was high, which means a big auxiliary diagnostic value of this index.

The analysis of the distribution frequency on the territory of Uzbekistan showed that 52,8% of
patients lived in Tashkent. The population density in the capital city, the high number of appeals of
the patients and the process of urbanization can explain this, that data from number of researchers
confirm these findings [Yashen Zhang et al, 2022].
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Accordingly, ultrasound findings, among girls with central PP in approximately 80% of girls
average uterine length and width were above normal reference range by age, when it comes to ovarian
length and width, it was above normal in 44,73% girls with CPP. Hence, although we cannot use the
size of the uterus and ovaries as a diagnostic criterion of the central precocious puberty in girls, it was
confirmed that it has a great diagnostic value in CPP in girls.

In our study 88,1% children with CPP had LH level above 0,3. Based on this data, we suggest
that LH > 0,3 IU/I high probability indicates the presence of a central form of PP. However, in girls
with telarche under the age of 2, LH level may correspond to pubertal values in accordance with the
age-specific “mini-puberty”. According to the level of the FSH in our study, we can’t diagnose the
central or peripheral form of precocious puberty. Therefore, the gold standard for diagnosing central
PP is the GnRH-stimulation test.

Conclusions

The main causes of precocious puberty in girls were premature telarche (70,8%) and central
precocious puberty (17,35%), whereas in boys the most common etiological factors of PP were
congenital adrenal hyperplasia (50,0%) and central precocious puberty (28,6%). Therefore, in girls
presenting with symptoms of early puberty, it is necessary to first look for isolated telarche and ICPP,
in boys, we should firstly include congenital adrenal hyperplasia and organic CPP. Based on our data,
we suggest that LH > 0,3 IU/I high probability indicates the presence of a central form of PP. But a
LH value below 0,3 IU/I does not indicate the absence of central form, and in girls up to 2 years old
with isolated telarche LH level can be above 0,3 IU/I. That is why; we confirm that the gold standard
for diagnosing central PP is the GnRH-stimulation test.
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