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@ The results of androgen replacement therapy with the appointment of a transdermal gel with testosterone in pa-
tients with androgen deficiency were presented. 90 men with testosterone deficiency (<12 nmol/L) and impaired
erectile function were observed. The average age of patients was 58 + 5.2 years. Patients were divided into 3 groups.
Patients of the 1% (control) group underwent basic behavioral therapy, the 2™ group received basic therapy with testoster-
one gel for a dose of 50 mg, the 3 group received basic therapy with testosterone gel at a dose of 100 mg. The duration
of treatment was 6 months. The use of testosterone in the form of a transdermal gel led to a significant increase in the
content of total testosterone in both patients of the 2™ (50 mg) and 3™ groups (100 mg). A dose-dependent effect was
noted, in patients of the 3 group the level of testosterone was significantly higher than in patients 2™ group. An increase
in testosterone was accompanied by a decrease in FSH and LH levels.
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@ TlpencTaBenbl pesyTbTaThl aHPOTEH-3aMeCTUTELHOI TePATTUY ¢ Ha3HAYeHNeM TPaHCIePMaTbHOTO Teisl C Te-
CTOCTEpOHOM HalMeHTaM C aHApPOTeHHBIM fedunyutoM. Ilox HabmogeHMeM Haxomumuch 90 My>x4uuH ¢ geduum-
TOM TeCTOCTepoHa (<12 HMOJIb//I) U HapylIeHNeM 9PeKTUIbHOM GyHKunm. CpegHuil BO3pacT 6OMbHBIX COCTaBUI
58 + 5,2 ropa. [TauneHTs! ObIIM paspeneHsl Ha 3 rpynmsl. [lanuentam 1-if (KOHTPOIBHOI) IPYNIbI IPOBOAWIN Oa-
30BYIO MOBE[IEHYECKYIO Tepaluio, 2-if TPynmel — 6a30BYyI0 Tepamyuio BMeCTe C TeCTOCTEPOH-TeleM B Jo3e 50 M,
3-71 Tpynmel — 6a30BYyI0 TEpaNMI0O BMECTe C TeCTOCTEpOH-TeneM B fose 100 Mr. IIpofomKUTenbHOCTD TeUeHMs
6 mec. IIpuMeHeHUe TecToCTepoHa B popMe TpaHCAEPMATbHOTO el NPUBETIO K JOCTOBEPHOMY MOBBILIEHNIO CO-
Iep>XaHus 061Iero TeCTOCTepOHa KaK y maryeHToB 2-it (50 mr), Tak u 3-i rpynn (100 mr). OTMedeHa K0303aBuU-
cuMocTh 9 dexTa — B 3-11 TpyIIIIe yPOBEHDb TECTOCTEPOHA OKA3aJICsI TOCTOBEPHO BbIIlIe. YBeNTUIeHIE COePIKAHIS
TECTOCTEPOHA COIPOBOX/AMIOCH CHIDKEHMEM YPOBHEN (PO/INKYIOCTIMYINPYIOLIer0 TOPMOHA U IO TENHU3UPYIO-
I[eT0 TOPMOHa.

@& Knrouesvie cno6a: BO3PACTHOI aHAPOTEHHBIN e QUIIUT; 3aMeCTUTeNIbHAs TePallisl; TPAHCHEePMAIbHBIIL Te/b.

Androgen deficiency in men is an urgent prob-
lem encountered by urologists that is characterized by
a relative or absolute lack of free testosterone. It mani-
fests as a myriad of urological diseases and metabolic
disorders [1]. Low levels of androgens cause impaired
sexual function and fertility, changes in the metabolism

of bone and muscle tissue, psychoemotional disorders,
and problems of social adaptation [2, 3]. Decreased tes-
tosterone levels in combination with clinical symptoms
of hypogonadism are seen in 2.1%-5.7% of men aged
40-79 years [4, 5]. The incidence of androgen deficien-
cy is estimated as 11.7-12.3 per 1,000 people [6, 7].
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According to the Massachusetts Study of Older
Men, the level of bioavailable testosterone decreases
by the age of 30-35 (by 1%-2% per year); while, the
level of total testosterone starts decreasing from the
age of 50-55 years (by 0.8%-1.6% per year). This dif-
ference can be explained by the age-related increase
in the levels of sex-steroid-binding globulin (SSBG)
by 1.5% per year that causes a decrease in the blood
concentration of testosterone [8].

Diagnosis of androgen deficiency is based on the
determination of levels of blood plasma total testoster-
one (normally >12 nmol/l) and gonadotropins (follicle
stimulating hormone, FSH; luteinizing hormone, LH).
The concentration of total testosterone <8 nmol/L, de-
creased or increased levels of gonadotropins in com-
bination with severe clinical symptoms enable the
diagnosis of hypogonadotropic or hypergonadotropic
hypogonadism. When the clinical symptoms of hypo-
gonadism are pronounced with levels of total testo-
sterone within the range of 8-12 nmol/L, it is essential
to determine the levels of SSBG and free testosterone
(normally >250 pmol/L) [9].

It should be borne in mind that the blood concen-
tration of testosterone varies according to the circa-
dian rhythm; hence, the peak levels of the hormone
are normally registered at 4 am, and they decrease
significantly in the evening [10, 11]. Therefore,
the evaluation of testosterone levels is performed
in the morning and in a state of fasting. The levels
of testosterone can be influenced by factors such as
emotions, nutrition, level of physical activity; as well
as concomitant urological diseases, including in-
flammatory ones that should be considered when di-
agnosing the disease [10, 12].

Androgen replacement therapy is recommended
for men with persistently low testosterone levels and
symptoms of androgen deficiency, in the absence of
contraindications, to restore levels within the physi-
ological limits. Results of meta-analyses have demon-
strated that testosterone replacement therapy was in-
effective when its levels were >12 nmol/L (3.5 ng/ml).
Conversely, positive treatment results were seen
when the testosterone levels were <12 nmol/L, espe-
cially in those with severe forms of hypogonadism
(<8 nmol/L) [13, 14].

Currently, androgen replacement therapy with
testosterone preparations in the form of transder-
mal gels has become commonplace, and is associated
with fewer side effects and ease of use [10, 15]. How-
ever, it is associated with certain adverse effects in

that it affects spermatogenesis negatively; leading to
azoospermia in some patients [16].

The study aimed to determine the effectiveness
of various modes of testosterone gel therapy in men
with androgen deficiency.

MATERIALS AND METHODS

The study involved 90 men with testosterone de-
ficiency (<12 nmol/L) and erectile dysfunction of
varying severity. The average age of the patients was
58 + 5.2 years, the values of anthropometric parame-
ters were body weight of 92 + 5 kg and waist circum-
ference of 102 + 3.6 cm. All patients underwent an
examination by a urologist-andrologist, and hemato-
logical investigations to determine the levels of total
testosterone, SSBG, prolactin, LH, FSH, thyroid stim-
ulating hormone, prostate-specific antigen (PSA),
and hematocrit. The study did not include patients
with oncological or endocrine diseases, chronic ob-
structive pulmonary disease, and those with a history
of alcohol and/or drugs abuse.

The patients were distributed into 3 groups of
30 people each. Basic behavioral therapy (sports and
dieting) were prescribed to the patients of group 1
(control); basic therapy with 50 mg testosterone gel
for external use was prescribed to group 2; and group
3 received basic therapy with 100 mg testosterone gel.
The data obtained during visit 1 were taken as the base-
line values of the blood parameters. The subsequent
assessment was performed 6 months later at visit 2.

Statistical analysis was performed on MS Ex-
cel 11.0 and IBM SPSS Statistics 21.0; and a paramet-
ric (Student’s ¢-test) test was used. A p-value of <0.05
was considered to be statistically significant for the
observed differences between the mean values of the
samples.

STUDY RESULTS

Before the start of the treatment, the level of sex
hormones in patients of groups 1, 2, and 3 were prac-
tically the same. During visit 2 (6 months after the
start of therapy) significant changes in these indica-
tors were noted (see Table 1).

In group 1 patients (control), a significant
(p < 0.05) decrease in the blood FSH and LH levels
by 1.0 mU/L was seen on visit 2 when compared
with the values at visit 1. At the end of therapy, the
testosterone levels had significantly increased by
0.9 nmol/L. The levels of prolactin, PSA, and SSBG
changed insignificantly between the two visits.
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The dynamics of the laboratory results in patients of the 1%, 2" and 3™ groups (n = 90)
JuHaMuKa pe3ynpTaToB Ta0OPAaTOPHBIX MCCIETOBAHMIT Y 60MbHBIX 1, 2 1 3-if rpynn (n = 90)
Visit 1 Visit 2
Indicators Group 1 Group 2 Group 3 Group 1 Group 2 Group 3
(n=30) (n=30) (n=30) (n=30) (n=30) (n=30)

Total testosterone, nmol/L Group 6.5+ 1.0 6.7+1.2 7.6 + 1.4# 10.5 + 1.0*# 14.7 £ 1.2%%#
SSBG, nmol/l 53.3+175 557+ 18.4 53.6+17.8 53.2+17.7 554 +17.4 53.5+17.6
FSH, mU/1 55+ 1.0 56=%1.1 59+1.1 4.5+ 1.0# 4.2 +1.0# 4.0 £ 1.0#
LH, mU/1 48+1.2 49+1.2 5013 3.8+ 1.1# 3.5+ 1.0# 33+ 1.0#
Prolactin, mU/1 268.1 + 86.7 268.5+92.4 266.1 + 86.2 271.2 £ 85.6 267.4 +90.2 268.6 + 88.2
PSA, ng/ml 2.1+0.7 22+09 2.0+0.7 22+0.8 2.1+1.0 1.9+0.8

Note. SSBG - sex-steroid-binding globulin, FSH - follicle stimulating hormone, LH - luteinizing hormone, PSA - prostate-specific antigen.
* differences with the group 1 are significant (p < 0.05); ** differences with the groups 1 and 2 are significant (p < 0.05); # differences
with the values at visit 1 are significant (p < 0.05).

While evaluating the effectiveness of the therapy
in group 2 patients, a significant decrease in the FSH
and LH levels by 1.4 mU/L (p < 0.05) was observed
on visit 2. After the end of treatment, group 3 pa-
tients showed a significant increase in total testoster-
one by 8.0 nmol/L, as well as a decrease in the FSH
and LH levels by 1.9 and 1.7 mU/I, respectively.

Based on our findings, the following conclusions
can be drawn: testosterone levels increased in all pa-
tients; however, this increase was unequal across the
groups. In group 1 patients, the treatment was least
effective when compared with group 2 and 3 patients
(1.3 and almost 2 times lesser than in group 2 and 3,
respectively). In group 3, the testosterone levels were
higher by 4.2 nmol/L than in group 2 (p < 0.05).
The FSH levels in group 1 (control) after the treat-
ment were higher by 0.3 and 0.5 mU/L compared with
those in groups 2 and 3, respectively that indicated a
greater aromatization of testosterone. The differen-
ces in the FSH levels in groups 2 and 3 after treat-
ment (0.2 mU/L) were not statistically significant.
A similar tendency was noted for the LH levels in the

patients under supervision.

During the course of treatment, we did not

observe any significant changes in the levels of
SSBG, prolactin, and PSA in patients across all the

groups.

Thus, the use of testosterone in the form of a

transdermal gel significantly increased the levels

of total testosterone both in group 2 and 3 patients

who received 50 and 100 mg of testosterone, respec-
tively. This effect was found to be dose-dependent,
as the testosterone levels in group 3 patients were
significantly higher. The increase in testosterone
levels was accompanied by a decrease in FSH and

LH levels.

CONCLUSION

The results of the study highlight the efficiency
of the use of testosterone transdermal gel in doses
of 50 and 100 mg. Testosterone gel application for 6
months was accompanied by a dose-dependent in-
crease in the blood levels of total testosterone in pa-
tients with androgen deficiency.
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