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In this article the authors discussed the results of an investigation of 106 
patients with delay of puberty in age 11-17 years old. They noted that this patients 
have hypogonadotropic hypogonadism (HH). In all age periods of puberty by 
Tanner patients have low mean levels of LSH, FSH, and total testosterone with some 
hyperprolactinemia. It was diagnosed 3 degree of severity of HH: easy (11.3%), middle 
(16.04%) and hard (72.6%).
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Background
In girls, the first physical marker of the onset of puberty is most 

often the transition from the B1 to B2 Tanner breast stage, which 
includes early growth of breast tissue. In boys, the relevant marker 
is a change from G1 to G2 Tanner genital stage, including testicular 
enlargement (i.e. achieving >3 ml volume or ≥25 mm length testis) 
[1,2]https://scholar.google.com/scholar_lookup?journal=Eur+-
J+Pediatr&title=IGSF1+variants+in+boys+with+familial+de-

layed+puberty&author=SD+Joustra&author=K+Wehkalampi&au-
thor=W+Oostdijk&author=NR+Biermasz&author=S+Howard&vol-
ume=174&issue=5&publication_year=2015&pages=687692&p-
mid=25354429&. Initially, Marshall and Tanner reported a mean 
(±SD) puberty of 11.15 (±1.10) years for girls and 11.64 (±1.07) 
years for boys. Research done in Switzerland [3,4] https://scholar.
google.com/scholar_lookup?journal=Eur+J+Pediatr&title=IGSF1+-
variants+in+boys+with+familial+delayed+puberty&author=SD+-
Joustra&author=K+Wehkalampi&author=W+Oostdijk&author=N-
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R+Biermasz&author=S+Howard&volume=174&issue=5&publi-
cation_year=2015&pages=687692&pmid=25354429&,USA[5]
https://scholar.google.com/scholar_lookup?journal=Eur+J+Pe-
diatr&title=IGSF1+variants+in+boys+with+familial+delayed+-
puberty&author=SD+Joustra&author=K+Wehkalampi&au-
thor=W+Oostdijk&author=NR+Biermasz&author=S+Howard&vol-
ume=174&issue=5&publication_year=2015&pages=687692&p-
mid=25354429&and Denmark [6] 

https://scholar.google.com/scholar_lookup?journal=Eur+-
J+Pediatr&title=IGSF1+variants+in+boys+with+familial+de-
layed+puberty&author=SD+Joustra&author=K+Wehkalampi&au-
thor=W+Oostdijk&author=NR+Biermasz&author=S+Howard&vol-
ume=174&issue=5&publication_year=2015&pages=687692&p-
mid=25354429&showed approximately the same mean age of 
onset of puberty. Although the average age of onset can be uniform, 
the onset of puberty occurs over a wide range of ages in normal, 
healthy adolescents.

Some pathological conditions directly or indirectly affect the 
timing of puberty and contribute to this discrepancy, but the vast 
majority of differences in the timing of puberty cannot be attributed 
to any clinical disorder. In most populations, 95% of girls begin 
puberty between 8.5 and 13 years of age, and the same percentage 
of boys between 9 and 13.5 years of age (9–14 years old).). These 
findings led to the traditional definition of delayed puberty as the 
absence of development of secondary sexual characteristics by age 
13 in girls and by age 14 in boys. However, these restrictions do not 
apply to all ethnic groups. Due to the downward trend in puberty, 
as discussed in more detail below, some but not all reports from the 
US [7,8-11]

https://scholar.google.com/scholar_lookup?journal=Eur+-
J+Pediatr&title=IGSF1+variants+in+boys+with+familial+de-
layed+puberty&author=SD+Joustra&author=K+Wehkalampi&au-
thor=W+Oostdijk&author=NR+Biermasz&author=S+Howard&vol-
ume=174&issue=5&publication_year=2015&pages=687692&p-
mid=25354429&and other countries [12,13]

https://scholar.google.com/scholar_lookup?journal=Eur+-
J+Pediatr&title=IGSF1+variants+in+boys+with+familial+de-
layed+puberty&author=SD+Joustra&author=K+Wehkalampi&au-
thor=W+Oostdijk&author=NR+Biermasz&author=S+Howard&vol-
ume=174&issue=5&publication_year=2015&pages=687692&p-
mid=25354429&, some argue for earlier age limits for the general 
population as well. However, the long-term changes reported in the 
general population at the onset of puberty have not always been 
observed in adolescents with late development, and therefore there 
may not be a need to adjust age-specific definitions of delayed pu-
berty in males.

[https://scholar.google.com/scholar_lookup?journal=Eur+-
J+Pediatr&title=IGSF1+variants+in+boys+with+familial+de-
layed+puberty&author=SD+Joustra&author=K+Wehkalampi&-
author=W+Oostdijk&author=NR+Biermasz&author=S+How-
ard&volume=174&issue=5&publication_year=2015&pag-
es=687692&pmid=25354429& [14,15] The pathogenesis of 
delayed puberty includes several conditions but is most often 
associated with constitutional delay in puberty (also known as 
constitutional growth and puberty retardation). There are three 
main groups of differential diagnoses for constitutional delayed 
puberty: functional hypogonadism, disorders causing primary hy-
pogonadism, and GnRH deficiency leading to hypogonadotropic 
hypogonadism (HH), although up to 30 different etiologies under-
lying delayed puberty have been identified. [16] https://scholar.
google.com/scholar_lookup?journal=Eur+J+Pediatr&title=IGSF1+-
variants+in+boys+with+familial+delayed+puberty&author=SD+-
Joustra&author=K+Wehkalampi&author=W+Oostdijk&author=N-
R+Biermasz&author=S+Howard&volume=174&issue=5&publica-
tion_year=2015&pages=687692&pmid=25354429& The absence 
of a pathological history, signs and symptoms, and a positive family 
history of delayed puberty in one or both parents suggest a diagno-
sis of constitutional delayed puberty; however, major pathological 
conditions must be ruled out before a diagnosis can be made. 

These include the aforementioned differential diagnoses of 
delayed puberty: functional HH, in which late puberty is associated 
with delayed maturation along the HHY axis secondary to chronic 
disease (found in about 20% of subjects with delayed puberty), 
malnutrition, excessive exercise and psychological or emotional 
stress; hypergonadotropic hypogonadism with primary gonadal 
insufficiency, leading to an increase in the level of gonadotropin due 
to the lack of negative feedback (found in approximately 7% of male 
patients and in 26% of female patients with delayed puberty); and 
permanent HH, characterized by low levels of LH and FSH (9% of 
boys and up to 20% of girls) [17] 

https://scholar.google.com/scholar_lookup?journal=Eur+-
J+Pediatr&title=IGSF1+variants+in+boys+with+familial+de-
layed+puberty&author=SD+Joustra&author=K+Wehkalampi&au-
thor=W+Oostdijk&author=NR+Biermasz&author=S+Howard&vol-
ume=174&issue=5&publication_year=2015&pages=687692&p-
mid=25354429& All of the above formed the basis for this study. 

Purpose of the study
To study the characteristics of hormonal disorders in 

adolescents (boys) with hypogonadotropic hypogonadism in the 
Kashkadarya region according to screening data.
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Material and Research Methods
Of the examined 523 schoolchildren in Karshi were subjected to 

screening studies at the age of 11 to 16 years. Further, from among 
the examined adolescents, we identified 106 (20.3%) adolescents 
aged 11-16 years suffering from delayed sexual development. 
All 106 patients were subjected to studies, including the study of 
somatic, endocrine status, clinical, biochemical, hormonal (STH, 
LH, FSH, prolactin, TSH, testosterone, cortisol, free thyroxine, 
etc.), in addition, anthropometric studies were carried out in of all 
adolescents (height and weight deficit, projected height, parental 
height, centile, SDS of height, weight, etc.) Based on the international 

Tanner-Weithaus height-weight chart, height and weight deficit 
was assessed, and the stage of puberty was assessed by Tanner 
stages (using tables and orchidometer). If necessary, X-ray (X-ray 
of the hand and Turkish saddle), ultrasound examination of the 
thyroid gland and genital organs were prescribed. Hormonal 
studies were performed in the laboratory of the RSNPMCE of the 
Ministry of Health of the Republic of Uzbekistan. The obtained 
data were processed using computer programs Microsoft Excel 
and Statistica_6. Differences between groups were considered 
statistically significant at p<0.05. Mean values (M) were calculated, 
medium standard deviations (m). Research results. (Table 1) shows 
the distribution of patients by age.

Table 1: Distribution of patients by age (according to 5 stages of Tanner).

Tanner stages of puberty Age, years, by stages of puberty ac-
cording to Tanner Total n=106

I prepubertal - -

II 11.7 ± 1.3 years 17 (16.0%) 17

III 13.2±0.8 years 39 (36.7%) 39

IV 14.7 ± 1.1 years 18 (16.9%) eighteen

V 15.5 ± 0.7 years 32 (30.1%) 32

Total: n=106 106 106

As can be seen from (Table 1), the most frequently examined 
patients were patients aged from 13.2±0.8 years and 15.5 ± 0.7 years 
(36.7% and 30.1%). (Table 2) gives the average values of various 
hormones in patients with PD by stages of sexual development. From 
(Table 2) it follows that in all age periods of sexual development in 
the examined patients there was hypogonadotropic hypogonadism 
(HH): there was a significant decrease in the average levels of LH, 
FSH, total testosterone - WC (p < 0.05). At the same time, these values 
were the lowest in patients with the 2nd stage of puberty according 
to Tanner, that is, at the age11.7 ± 1.3 years (n = 17) against the 
background of normoprolactinemia. Mean prolactin levels were not 

significantly elevated in Tanner stage 3 and 5 patients (P>0.5). It 
should be emphasized that the levels of growth hormone, TSH and 
free thyroxine, as well as cortisol were within the normal range in 
all patients (n = 106). P - significance of differences compared with 
the control group. The table for comparison shows fluctuations 
in hormone levels from 11 to 16 years of age in the control group 
(healthy individuals). When comparing stages puberty and 
hormonal data, it was found that as the age increases, the average 
values of LH, FSH, total testosterone also increase, although they 
remain significantly reduced. 

Table 2: Mean values of various hormones in patients according to 5 stages of Tanner).

Hormones Control I
n=0

II
n=17

III
n=39

IV
n=18

V
n=32

STG 2.9±0.2ng/ml - 2.3±0.2
P>0.5

2.4±0.3
P>0.5

2.5±0.5
P>0.5

2.6±0.2
P>0.5

LG 5.2±0.3 IU/L - 1.4±0.1
P < 0.05

2.3±0.4
P < 0.05

2.0 ±0.3
P < 0.05

2.8±0.5
P>0.05

FSH 5.3±0.1 IU/L - 2.0±0.2
P < 0.05

2.9±0.2
P < 0.05

3.0±0.6
P < 0.05

3.4±0.7
P < 0.05

TSH 2.5±0.2IU/L - 1.7±0.4
P>0.5

1.2±0.3
P>0.5

2.6±0.2
P>0.5

1.82±0.2
P>0.5

Prolactin 5.7±0.3ng/ml - 3.3±0.3
P>0.5

8.2±0.5
P < 0.05

4.9±0.1
P>0.5

7.4±0.3
P>0.5

Testosterone total 12.6 ±1.6 nmol/l - 4.8±0.2
P < 0.05

5.4±0.6
P < 0.05

7.8±0.2
P < 0.05

8.9±0.4
P > 0.5
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cortisol norm morning 596.5 ± 
11.7 nmol / l - 278±5.4

P>0.5
348±11.2

P>0.5
484±13.2

P>0.5
289.3±8.2

P>0.5

St. thyroxine 15.8 ± 0.9 pmol/l - 15.5±3.7
P>0.5

20.4±4.2
P>0.5

14.5±3.2
P>0.5

17.4±2.2
P>0.5

Total: n=106

Next, we analyzed the cases of the lowest values of LH, FSH and 
total testosterone, namely, when the levels of LH/FSH ranged from 
0.1 to 0.9 IU/L, OT - from 1 to 3 nmol/l (severe degree of HH) , cases 
of average values of gonadotropins and OT, when the levels of LH / 
FSH were in the range from 1 to 4 IU / L, OT - from 3 to 7 nmol / L 
(moderate severity of HH), as well as cases with mild HH, when the 
levels LH/FSH fluctuated from 4 and above IU/L, OT - from 7 nmol/l 
and above (mild severity of HH). Thus, this characteristic allowed 
us to identify 3 groups of patients with 3 degrees of severity HH 
- moderate, moderate, and severe - depending on the average 
values of LH, FSH, OT. These data are given in (Tables 3-5). (Table 
3) shows the number of patients with severe by Tanner stages. The 
total number of these patients was39 (36.7%). As can be seen from 

the data in (Table 3), when analyzing the lowest values of LH, FSH 
and total testosterone, namely, when the levels of LH/FSH ranged 
from 0.1 to 0.9 IU/L, OT - from 1 to 3 nmol/l (severe HH) the total 
number of cases was 17(16.04%). In this group, the significance 
of differences was the highest (P < 0.05). (Table 4) shows the 
number of patients with moderateGG by Tanner stages. The total 
number of these patients was77 (72.6%). When analyzing cases of 
moderate severityGH we proceeded from those average values of 
gonadotropins and OT, when the levels of LH/FSH were in the range 
from 1 to 4 IU/L, OT - from 3 to 7 nmol/l (moderate severity of 
GH). In total, there were 77 such cases. (72.6%) and this group was 
dominant (P < 0.05 and also P > 0.5).

Table 3: The number of patients with severe HH depending on the average values of LH, FSH and OT in patients according to 5 
stages of Tanner).

Hormones Control I 
n=0

II 
n=17

III 
n=39

IV 
n=18

V 
n=32

LG 5.2±0.3 IU/L - 0.2±0.01 
P < 0.05

0.9±0.06 
P < 0.05

0.1±0.05 
P < 0.05 -

FSH 5.3±0.1 IU/L - 0.3±0.04 
P < 0.05

0.4±0.07 
P < 0.05

0.8±0.06 
P < 0.05 -

testosterone 12.6 ±1.6 nmol/l - 1.0±0.02 
P < 0.05

3.3±0.01 
P < 0.05

2.6±0.08 
P < 0.05

2.2±0.06 
P < 0.05

Total 17 (16.04%) 5 7 3 2

Total: n=106

Note: OT is total testosterone. P - significance of differences compared to control (1)

Table 4: The number of patients with moderate HH severity depending on the average values of LH, FSH and OT in patients 
according to 5 stages of Tanner).

Hormones Control I 
n=0

II 
n=17

III 
n=39

IV 
n=18

V 
n=32

LG 5.2±0.3 IU/L - 1.2±0.03 
P < 0.05

3.9±0.02 
P > 0.5

1.1±0.04 
P < 0.05

2.4±0.08 
P < 0.05

FSH 5.3±0.1 IU/L - 3.1±0.05 
P < 0.05

2.4±0.03 
P < 0.05

2.8±0.03 
P < 0.05

2.2±0.09 
P < 0.05

FROM 12.6 ±1.6 nmol/l - 3.9±0.07 
P < 0.05

4.7±0.03 
P < 0.05

3.6±0.04 
P < 0.05

7.0±0.03 
P < 0.05

Total 77 (72.6%) 12 23 12 29

Total: n=106

Note: OT is total testosterone. P - significance of differences compared to control (1)
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Table 5: The number of patients with mild HH depending on the average values of LH, FSH and OT in patients according to 5 stages 
of Tanner).

Hormones Control I 
n=0

II 
n=17

III 
n=39

IV 
n=18

V 
n=32

LG 5.2±0.3 IU/L - - 4.3±0.1 
P > 0.5

4.7±0.3 
P > 0.5

4.2±0.4 
P > 0.5

FSH 5.3±0.1 IU/L - - 4.1±0.2 
P > 0.5

4.8±0.9 
P > 0.5

4.2±0.3 
P > 0.5

FROM 12.6 ±1.6 nmol/l - 7.6±0.5 
P < 0.5

7.9±0.9 
P < 0.05

9.6±0.3 
P > 0.5

7.4±0.5 
P < 0.05

Total 12 (11.3%) - 3 6 3

Total: n=106

Note: OT is total testosterone. P is the significance of differences compared to control (1).

(Table 5) shows the number of patients with mild HH by Tanner 
stages. The total number of these patients was 12 (11.3%). Cases 
with mild HH, when LH/FSH levels fluctuated from 4 and above 
IU/L, OT - from 7 nmol/l and above (mild severity of HH) amounted 
to12 patients (11.3%). In this group of patients, the significance 
of differences in the content of H, FSH, and WC in blood plasma 
was less significant, while being in the range from P < 0.05 to P > 
0.5. Thus, the analysis of hormonal results showed that the most 
frequently observed moderate severity HH (72.6%), while severe 
(16.04%) and light (11.3%) of his degree. Only 1 (0.9%) patient had 
hypergonadotropic hypogonadism.

Conclusion
1) In all age periods of sexual development, the examined patients 

had hypogonadotropic hypogonadism: there was a significant 
decrease in the average levels of LH, FSH, total testosterone 
(p < 0.05). Only 1 (0.9%) patient had hypergonadotropic 
hypogonadism.

2) When comparing the stages of puberty and hormonal data, 
it was found that as the age increases, the average values of 
LH, FSH, and total testosterone also increase, although they 
remain significantly reduced.

3) 3 degrees of severity are established hypogonadotropic 
hypogonadism: mild (11.3%), moderate (16.04%) and heavy 
(72.6%).

4) This category of patients’ needs further examination (magnetic 
resonance imaging of the pituitary gland, ultrasound of the 
genital organs, etc.) and treatment.
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