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® The aim of the study was to evaluate the effectiveness of Tadalafil-SZ in treatment of erectile dysfunction in men
suffering from type 2 diabetes mellitus or prediabetes. Two patient groups of thirty people with type 2 diabetes
mellitus and prediabetes were identified. Patients’ mean age was 52.2 + 3.4 years and 48.5 + 2.8 years in groups
with type 2 diabetes mellitus and prediabetes respectively. All patients suffered from erectile dysfunction, which
significantly reduced their quality of life. To assess the erectile function, the ICEF (International Index of Erectile
Function) and QoL (Quality of Life) questionnaires were used. Patients with prediabetes took Tadalafil-SZ 5 mg
once a day for 3 months and patients with type 2 diabetes mellitus took Tadalafil-SZ 20 mg 2 times a week (Monday
and Thursday) for 3 months as a treatment for erectile dysfunction. Results of this study showed that the admi-
nistration of Tadalafil-SZ not only led to a significant improvement in the quality of life, a significant reduction
in weight, body mass index, waist size in patients of both groups, but also led to a glycated hemoglobin level nor-
malization without increasing the dose of glucose-lowering therapy in patients with uncomplicated type 2 diabetes
mellitus and a pronounced decrease in morning insulin levels measured in the blood in patients with prediabetes.
Almost half of patients in both groups increased testosterone blood level. According to the ICEF questionnaire,
erectile function was significantly improved: in the group of patients with prediabetes: the ICEF-5 index prior
to taking Tadalafil-SZ averaged 18.68 points (mild ED) whereas after taking the drug, a statistically significant
increase in the ICEF index to an average of 23.02 points (p < 0.05) was observed, which indicates the absence of
erectile dysfunction in this group of patients during intake of Tadalafil-SZ. In the 2" group of patients (with type 2
diabetes mellitus), the ICEF-5 index before treatment averaged 12.18 points, which reflects the average degree of
erectile dysfunction, and at the end of the study there was a statistically significant increase in the ICEF-5 index to
18.44 points on average, which indicates a decrease in the severity of erectile dysfunction from moderate to mild
(p < 0.05). Overall Tadalafil-SZ is an effective treatment for erectile dysfunction in both patients with prediabetes
and patients with type 2 diabetes mellitus.
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@ Llenp HACTOSIIErO MCCTEIOBAHMS 3aK/IIOYATIACH B OLlEHKE sa¢p¢exTrBHOCTY Ipenapara Tapganadun-C3 B nedeHnn
9PEKTUIbHOI JUCHYHKIVM Y MY>X4MH ¢ caxapHbIM guaberom (CII) 2-ro tuma u npenauaberom. Ilox HabmoneHneM
Haxogumich 60 manmentoB ¢ CII 2-ro tuma (n = 30, cpenumit Bospact — 52,2 + 3,4 ropa) u npepanaberoMm (n = 30,
cpenHmit BozpacT — 48,5 + 2,8 ropa). Bce maryeHTs cTpagam speKTUNIbHON AMCPYHKIMENT, YTO CYLIeCTBEHHO CHI-
YKAJI0 Ka4eCTBO MX >KM3HU. [JI1 OLleHKY 9PeKTUIbHOI QYHKIVM MCIONb30Ba/I/ faHHbIEe OIPOCHNKA MeXX[yHapORIHOro
MHpeKca speKTnbHON ¢yHKuyy (MVD®-5). bonbHble mpenauabeToM B KauecTBe TePaNy SpeKTUIbHON AUCHYHKIMN
npunumMamu Taganagun-C3 mo 5 Mr 1 pa3 B ieHb B TedeHMe 3 Mec., a 6onpHble CJJ 2-ro Tnna — Taganagun-C3 mo 20 Mr
2 pasa B Hefie/m0 B TeyeHue 3 Mec. Pe3y/braThl MCCIeNOBaHNMA TTOKa3aay, 4YTo HasHadeHue Tapanaduna-C3 60n1bHBIM
00eNX IPYIII IPUBETIO K CYLIeCTBEHHOMY YIYYIIEHUIO Ka9eCTBA X JKU3HY, CHVYDKEHIIO MHIeKCa MacChl TeJIa, YMeHbllle-
HUI0 00'beMa Ty, HOpMausalyy ypoBHA IJIMKMPOBAHHOTO reMOITIOONHA 6e3 yBe/IMYe s 03Bl CaxapOCHIDKAIOLIeN
Tepanuy y ManyeHToB ¢ HeoCTo>KHeHHbIM CJI 2-T0 TiIIa, y My>K4MH ¢ IpenaadeToM OTMeYeHO BBIPaKeHHOE CHIDKEHIe
YPOBHA MHCYIMHA B KPOBM YTPOM. [T0YTH Y IOIOBMHBI IIPOIEY€HHBIX OOIbHBIX BBLAB/ICHO IIOBBIIICHNE COREPIKaHI
TecTocTepoHa B KpoBu. OTMe4eHO 3HAYNMTENbHOE YIYYIIeH)e SPeKTUIbHON QYHKIVIM: Y HalMEeHTOB ¢ IpenanabeTom
cpenHee 3HauYeHe nHpekca MVIO®-5 mosbicuyocs ¢ 18,68 fo 23,02 6amna (p < 0,05), a y maunentos ¢ CII 2-ro Tuma —
¢ 12,18 mo 18,44 6amna (p < 0,05). Takxum obpaszom, Taganapun-C3 saBnsgerca 9pHeKTUBHBIM METOLOM JI€YEHUA IPEK-

TWIBHON gycyHKIVM ¥ manueHToB ¢ ClI 2-ro Tuma 1 npennnadeToM.

© Kniouesvie cnosa: spexTunbHas mucoynknus; Tagamapun-C3; npenauabeT; caxapHblil Ayader 2-ro TUIa.

INTRODUCTION

According to the World Health Organization
(2017), diabetes mellitus (DM) is one of the most
common diseases affecting men over the age of 40.
Currently, the real challenge is the development of
insulin resistance (prediabetes) among men in large
Russian cities, which is associated with weight gain,
primarily in the waist area; an insignificant increase
in the levels of glucose, cholesterol, and uric acid in
the blood; and an increase in blood pressure. The re-
sults of the long-term Massachusetts Male Aging
Study showed that DM is one of the main risk factors
for the development of erectile dysfunction (ED) [1],
and according to some reports, up to 75% of men
with DM suffer from ED [2]. G.A. Brunner et al.
(1995) diagnosed ED in 49% and 89.2% of men with
types 1 and type 2 DM, respectively [3]. ]J. Bancroft
et al. (1996) determined the frequency of ED in DM
types 1 and 2 as 35% and 59%, respectively [4].

ED occurs in more than 50% of patients with DM
within the first 10 years from the onset of the disease.
In older men, ED is usually the first clinical manifes-
tation of DM [5]. Its presence leads to a significant
decrease in the quality of life (QoL). The very pos-
sibility of ED in a DM patient worsens his mental
condition, leading to deterioration in carbohydrate
metabolism.

Until the 1990s, biogenic stimulants, adaptogens,
vitamins, herbal medicinal products, and sedatives
were widely used to treat ED. However, it was later
revealed that the efficiency of such therapies exceeds
insignificantly that of placebo and does not exceed
30%. During this period, intracavernous and intra-

urethral administration of certain drugs (phentol-
amine, papaverine, and prostaglandin E1), vacuum
constrictor therapy, and vascular surgery (creating
anastomoses) were developed, as well as penile pros-
thetics, since other therapeutic measures were inef-
fective [6].

Phosphodiesterase (PDE) type 5 inhibitors have
revolutionized the treatment of ED. PDE type 5 in-
hibitors promote the relaxation of the smooth mus-
cle tissue of the cavernous bodies by inhibiting the
enzyme phosphodiesterase type 5 and increasing
the concentration of cyclic guanosine monophos-
phate during sexual arousal, thus increasing blood
flow to the cavernous bodies and contributing to
the development and maintenance of physiological
erection [7, 8]. Type 5 PDE inhibitors have a revers-
ible effect. They are well tolerated by patients, can be
used in elderly patients, and do not increase the risk
of cardiovascular diseases [9, 10].

Currently, four drugs from the PDE type 5 in-
hibitors group are used in clinical practice, namely
Sildenafil, Tadalafil, Vardenafil, and Udenafil. The
pharmacokinetic profile of Tadalafil differs from that
of Sildenafil, since the half-life of Tadalafil exceeds
that of Sildenafil. The clinical effects of Tadalafil last
for 36 hours after its administration, which gives a
couple the opportunity to freely choose the time of
intimacy [9, 11].

I. Eardley et al. (2005) studied the efficacy of
Sildenafil and Tadalafil in 367 ED patients (mean
age, 54 years) in a multicenter, randomized, cross-
over, open-label study. During treatment, 82% of
men were able to penetrate successfully with the pe-
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nis when treated with Sildenafil at a dose of 50-100
mg and 85% of men when treated with Tadalafil at
a dose of 10-20 mg. A successful intercourse was
noted in 72% of men who used Sildenafil and 77% of
men who used Tadalafil. After the active treatment
phase, the patients participated in the open phase
of the study, during which 29% of them preferred
further therapy with Sildenafil and 71% preferred
Tadalafil [12].

D. Hatzichristou et al. (2008) in a 24-week mul-
ticenter randomized trial, studied the efficacy of a
single daily use of Tadalafil at doses of 2.5 mg and
5 mg in DM patients with ED. Of 298 patients en-
rolled, 254 (85%) completed their participation in
the study. Tadalafil, both at doses of 2.5 mg per day
and 5 mg per day, was found to be more effective
than placebo in all clinical parameters [13].

This study aimed to investigate the efficacy of
Tadalafil-SZ in ED patients with type 2 DM and pre-
diabetes (insulin resistance).

MATERIALS AND METHODS

The study included 60 patients with type 2 DM
(group 1, n=30; mean age, 52.2 + 3.4 years)
and prediabetes (group 2, n=30; mean age,
48.5 + 2.8 years). We enrolled male patients with
ED, aged over 40 years, who had type 2 DM that was
confirmed to be in the stage of compensation or sub-
compensation over the past 5 years, or those with
metabolic disorders associated with hyperinsulinism
(prediabetes).

The inclusion criteria of the type 2 DM patients
were glycated hemoglobin level <7.2%; absence of
DM complications (polyneuropathy, retinopathy,
nephropathy, angiopathy) requiring constant main-

tenance therapy; hypoglycemic therapy limited only
to metformin or diet; confirmed hypogonadism (tes-
tosterone level <12 pmol/l); and confirmed ED.

The inclusion criteria for patients with pre-
diabetes were confirmed hyperinsulinism (insulin
level > 12.0 uU/ml); absence of DM (glycated hemo-
globin < 6.0%); body mass index > 25 kg/m? waist
circumference > 102 c¢m; confirmed hypogonadism
(testosterone level < 12 pmol/l); and confirmed ED.

The study did not include patients with insulin-
treated DM, confirmed DM complications, systemic
chronic diseases requiring constant maintenance
therapy, severe cardiovascular pathologies, lung
and kidney diseases, and a high degree of obesity
(BMI > 40 kg/m?).

Metformin was the main antihyperglycemic drug
in patients with type 2 DM and prediabetes. Doses
of the drug were determined individually. Metfor-
min was taken by 78.2% of patients with type 2 DM
and 7.2% of patients with prediabetes. During the
follow-up period, all the patients with insulin resis-
tance had their diet and physical activity adjusted.

Group 3 (control) consisted of 30 men aged above
25 years with a normal erectile function, who had
no history of DM, no increase in blood insulin or
glycated hemoglobin level, and a blood testosterone
level >12.0 pmol/l. The characteristics of the men in
groups 1, 2, and 3 are presented in Table 1.

To assess the erectile function, a questionnaire
survey was used according to the International In-
dex of Erectile Function (IIEF-5). According to the
ITEF-5 questionnaire, a score of 21-25 indicates the
absence of ED, 16-20 indicate mild ED, 11-15 indi-
cate moderate ED, and <10 points indicate severe ED.
The QoL of the patients was assessed using the QoL

Table 1/ Tabnuya 1

Characteristics and clinical parameters of patients of 1, 2 and 3 patients groups (M * m)
XapakTepucTUKa M KIMHNYeCKNe MOKasareau 60nmbHbIX 1, 2 u 3-it rpynn (M + m)

Indicator Group 1 (n =30) Group 2 (n = 30) Group 3 (n = 30)
Age, years 522 +34 48.5+ 2.8 46.2 + 4.2
Duration of the disease, years 56+1.2 2.8+0.6 -
Body mass index, kg/m? 28.8+22 325+34 226 £2.5
Waist circumference, cm 116.1 £ 1.8 1243+ 29 102.1 £+ 2.4
Insulin, uU/ml 17.8 £2.2 324 +3.6 75+1.6
Glycated hemoglobin, % 6.2 £0.24 5.7 £0.17 5.7+0.6
Testosterone, pgmol/l 42+08 51£0.5 16.2 0.7
Antihyperglycemic therapy, % 78.2 7.2 -
Diet, % 54.3 34.7 -
@ YPOJIO'MYECKHME BEAOMOCTH 2019 Tom 9 Ne3d ISSN 2225-9074
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questionnaire. Patients with type 2 DM (group 1)
received Tadalafil-SZ 20 mg twice a week for three
months as a therapy for ED, and patients with pre-
diabetes (group 2) received Tadalafil-SZ 5 mg once
a day for three months. After three months of treat-
ment, the patients in groups 1 and 2 were examined
repeatedly.

Data processing and analysis was performed us-
ing Microsoft Excel 2010 and the Statistica 6.0 statis-
tical software package, respectively, with parametric
and nonparametric statistical methods.

RESULTS AND DISCUSSION

At the end of the treatment, the patients with
type 2 DM (group 1) who received Tadalafil-SZ
20 mg twice a week had a tendency to lose weight
and a decrease in body mass index, waist circum-
ference, and blood insulin and glycated hemoglobin
levels; moreover, these values became comparable
with those of the men in group 3 (control) (Table 2).
A similar tendency was noted in the group 2 patients
with prediabetes, who received Tadalafil-SZ 5 mg
once a day. They also showed a decrease in weight,
body mass index, and blood insulin and glycosylated
hemoglobin levels; nevertheless, their weight and
waist circumference were significantly (p < 0.05)
higher than those of healthy individuals (Table 2).
The insulin levels decreased most significantly, al-
most by half, within three months, which was ap-
parently the main reason for the improvement in the
QoL, erectile function, and weight loss. In addition,
the efficiency of the treatment was undoubtedly as-
sociated with the use of Tadalafil-SZ, normalization
of the eating behavior, and intake of metformin in
individually selected doses.

When the patients in groups 1 and 2 were
treated with Tadalafil-SZ, the blood testosterone
level increased significantly, as in patients with

type 2 DM, from a baseline of 4.2 + 0.8 pmol/L
to 9.8 £2.5 pmol/L (p<0.05) in group 1 and
5.1+ 0.5 pmol/L to 12.4 £2.5 pmol/L (p < 0.05)
in group 2. However, the testosterone levels in the
patients of both treatment groups remained signif-
icantly lower than those in healthy patients of the
control group (16.2 = 0.7 pmol/l, p < 0.05). Testoster-
one levels did not normalize equally in patients with
type 2 DM and prediabetes. In group 1, an increase
in testosterone levels was detected in 13 (43.3%)
patients, and it remained unchanged in 17 (56.7%)
patients. In group 2, an increase in testosterone le-
vels was detected in 19 (63.3%) patients, and it re-
mained unchanged in 11 (36.7%) patients.

We associate the increase in testosterone levels
primarily to the decrease in blood insulin levels in
the patients of both groups, which is accompanied
by weight loss and normalization of erectile func-
tion. Nevertheless, Tadalafil-SZ intake significantly
increases the blood testosterone level several men
with carbohydrate disorders during the complex
treatment, including the normalization of the eating
behavior and use of erection modulators and drugs
that normalize carbohydrate metabolism.

Patients in groups 1 and 2 who received Tadalafil-
SZ showed a statistically significant improvement in
erectile function according to the results obtained
with the IIEF-5 questionnaire (Table 3). In the group
1 patients, the sum of points on the IIEF-5 scale
before treatment averaged 12.18, and it increased
significantly to 18.44 (p < 0.05) by the end of treat-
ment. In addition, moderate ED was diagnosed in
25 (83.3%) patients and mild ED in 5 (16.7%) pa-
tients before treatment. After treatment, 25 (83.3%)
patients still had a mild ED, while 5 (16.7%) patients
fully recovered their erectile functions (p < 0.05).
At the end of the treatment, 25 (83.3%) of 30 pa-
tients in group 1 had an adequate erection for pene-

Table 2 / Tabnuya 2

The dynamics of the 1* and 2" patients groups clinical parameters before and after treatment with Tadalafil-SZ (M + m)
JuHaMuKa KTMHUYeCKNX ITOKa3aTereil 60MbHBIX 1-if u 2-itf rpynn go u nocne nedenns Taganadpumom-C3 (M + m)

Group 1 (n = 30) Group 2 (n = 30)
Indicator
before treatment after treatment before treatment after treatment
Body mass index, kg/m? 288 +2.2 245+2.4 325+34 272+28
Waist circumference, cm 116.1 £ 1.8 109.3 £ 3.6 1243 +29 1147 £ 3.2
Insulin, pU/ml 17.8 £ 2.2 11.7 £ 2.3* 324+36 16.8 + 2.7*
Glycated hemoglobin, % 6.2+0.24 5.8+0.4 5.7 +0.17 55+09
Testosterone, pgmol/l 4208 9.8 +2.5% 51+05 12.4 + 2.5%

Note. *p < 0.05 compared to the indicator before treatment.
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Table 3 / Tabnuya 3

Dynamics of the IIEF-5 questionnaire total score in patients of the 1*t and 2" groups before and after treatment

with Tadalafil-SZ (M + m)

JuHamMuKa cyMMBI 6a/ioB mo onpocHUKy MUI®-5 y nmanuenToB 1-it u 2-if rpynn go u nocie neyeHnns Tama-

nadpunom-C3 (M + m)

Group 1 (n = 30) Group 1 (n = 30)
IIEF 5 question before treatment after treatment before treatment after treatment
(points) (points) (points) (points)
1. How do you rate your confidence that you 2.64+0.14 3.77 +0.14* 3.08 +0.14 472 +0.07*
could get and keep an erection?
2. When you had erections with sexual stimu-
lation, how often were your erections hard 2.19 +£0.16 3.80 +£0.11% 3,10 £ 0.21 4.30 + 0.16*
enough for penetration?
3. During sexual intercourse, how often were
you able to maintain your erection after you 2.16 £ 0.09 3.63 £0.19* 4.34+0.18 45+0.11
had penetrated (entered) your partner?
4. During sexual intercourse, how difficult was
it to maintain your erection to completion of 2.35+0.17 3.76 £ 0.14* 4.05+0.14 4.77 £ 0.2*
intercourse?
>. When you attempted sexual intercourse, 2.84+0.11 3.48 + 0.16* 411+0.12 473 +0.27*
how often was it satisfactory for you?

Note. *p < 0.05 compared to the indicator before treatment.

tration of the penis into the vagina. Erection persist-
ed throughout the sexual intercourse in 22 (73.3%)
patients. In the group 2 patients, the sum of points
on the IIEF-5 scale before the start of Tadalafil-SZ
administration averaged 18.68, and by the end of
treatment, it increased to an average of 23.02 points
(p < 0.05). Before treatment, mild ED was diagnosed
in 26 (86.7%) patients and moderate ED in 4 (13.3%)
patients. After treatment, 26 patients had no erectile
dysfunction, and 4 patients had mild ED (p < 0.05).
At the end of the treatment, 27 (90%) patients report-
ed having complete satisfaction from intercourse, and
25 (83.3%) patients in this group indicated the ability
to maintain erection throughout the intercourse.
Improvement of erectile function during the
treatment with Tadalafil-SZ, assessed using the
ITEF-5 scale, was accompanied by a significant im-
provement in the QoL of the patients. When inter-
preting the results of the QoL assessment, an in-
crease in the QoL by 20% or more was considered
as a pronounced positive effect, while an increase in
the QoL by less than 20% was regarded as a moder-
ate improvement. Pronounced improvement in the
QoL was noted in 15 (50%) patients of group 1 and
26 (86.7%) patients of group 2; moderate improve-
ment was registered in 15 (50%) patients of group
1 and 4 (13, 3%) patients of group 2. In the course

of treatment with Tadalafil-SZ, none of the patients
had deterioration in the QoL, but all of them had a
positive effect.

CONCLUSION

This study revealed that the drug Tadalafil-SZ is
effective in treating the ED of patients with prediabe-
tes and type 2 DM. Due to the treatment, the QoL is
significantly improved. The use of Tadalafil-SZ in the
complex treatment of ED in patients with type 2 DM
and prediabetes is accompanied by weight loss, nor-
malization of carbohydrate metabolism without an
increase in antihyperglycemic therapy, and a signifi-
cant increase in blood testosterone levels.
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