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ABSTRACT

Background: tadalafil is PDE-5 inhibitor which helps to maintain the
Keywords: Tadalafil; erection by enhancing the vasodilatory effects of endogenous nitric oxide.
erectile dysfunction (ED). Tadalafil has a long half-life, which gives men the option of taking it up
to 12 hours before sex. Aim: To assess the effect of daily oral tadalafil
5mg for 3 months on erectile dysfunction. Patients and Methods: A case
controle study involved 30 patients ED and 30 age matched controle
persons. Appropriate clinical history and relevant laboratory findings
(total testosterone), answering practical questionnaires that is
administered in the international Index of Erectile Function (1IEF)-5 and
intracorboreal injection (ICI) of 5 to 20 mg of alprostadil to asses degree
of erection. Results We found that patients had significantly (p < 0.001)
lower levels of testosterone (4.7 + 0.4 ng/dl) compared with controls (5.9
+ 0.2 ng/dl) with significant (p = 0.002) increase in the levels of
testosterone after treatment (8.3 £ 1.0 ng/dl) compared with before
treatment (4.7 £ 0.4 ng/dl), significant increase in degree of erection by
Mobile. 01060394083 ICI after treatment( p value < 0.001) and significant increase of IIEF-5
L from 12.67 + 4.2 t020.53 + 2.2 after treatment ( p value < 0.001).
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INTRODUCTION

Erectile dysfunction (ED) is defined as the persistent inability to obtain or maintain penile erection
sufficient for a satisfactory sexual performance. In ED etiology, the vascular component is dominant in
favour of psychogenic factors. !

Incidence: The incidence of ED increases with age, and data from the International Consultation
Committee showed the prevalence of ED were 1-10% in men younger than 40 years and 2%-9% in men
between the ages of 40 and 49 years. It increases to 20-40% in men aged 60-69 years and 50%-100%
in men older than 70 years. 2
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ED can be a manifestation of peripheral atherosclerosis and a potential early sign of coronary disease,
with which it shares common risk factors such as obesity, smoking, dyslipidemia, and metabolic
syndrome .2

Several pathological conditions that affect the blood vessels, such as atherosclerosis, can lead to
vasculogenic ED through the important role that endothelial cells play in vascular homeostasis.

Deregulated release of vasodilatation stimulating factors from endothelium is referred as to
endothelial dysfunction which can increase the risk of vascular events. Next to the traditional risk factors
of age, BMI, and smoking, emerging risk factors have been proposed as predictors for cardiovascular
disease as well as ED .*

Diabetes mellitus (DM) is a complex disease characterized by chronic hyperglycemia, metabolic
abnormalities, and long-term macro- and micro- vascular complications involving the blood vessels,
eyes, kidneys and nerves. °

ED is a frequent comorbidity in men with DM and it is frequently overlooked in the routine clinical
evaluation. The prevalence of ED among diabetic men varies from 35% to 90%.°

Oral Phosphodiesterase inhibitors-5 (PDE-5) inhibitors are first-line treatments for ED.’

Sexual stimulation is needed to produce an erection; the PDE-5 inhibitor helps to maintain the erection
by enhancing the vasodilatory effects of endogenous nitric oxide. Four PDE-5 inhibitors with similar
effectiveness and safety profiles are currently approved by the U.S. Food and Drug Administration (FDA)
for treatment of ED: avanafil (Stendra), sildenafil (Viagra), tadalafil (Cialis), and vardenafil (Levitra) .8

All are effective within about one hour of dosing and are typically used on an as-needed basis. The
effects may be delayed or decreased if the patient has recently eaten a fatty meal, particularly for sildenafil
and vardenafil .°

PDE-5 inhibitors are ineffective in some men, particularly those with severe ED. Headache, flushing,
and dyspepsia is common adverse effects. PDE-5 inhibitors are contraindicated in men using
nitroglycerin or other nitrates because of the risk of catastrophic low blood pressure. Tadalafil has a
longer half-life, which gives men the option of taking it up to 12 hours before sex or as a lower-dose,
once-daily medication; however, adverse effects also last longer. Vardenafil is available as a 10-mg oral
disintegrating tablet. Insurance coverage for these medications is limited, and prescriptions may require
prior authorization.°

PATIENTS AND METHODS

After the approval of our ethical committee and written informed consent from all participants, the
study included 30 patients complaining from ED and 30 age matching healthy control males; who
attending the Outpatient clinic of Dermatology, Venereology and Andrology, Aswan University
Hospital, Aswan University, during the period from April 2018 and Marsh 2021. After taking detailed
history from each participant in our study, complete clinical examination was done.

Laboratory assessment: Total testosterone level.
Inclusion criteria:
o Patients with ED

Exclusion criteria:
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o Patients with history of pelvic trauma.

o Patients with major pelvic surgical intervention.

o Patients with hypogonadism and hyperprolactinemia.

o Patients with chronic liver disease.

o Patients with cardiovascular system diseases.

o History of chronic intake of central nervous system, anti androgen drugs or other drugs as
tramadol.

o Smokers.

o Patients with non-vasculogenic ED.

o Any blood diseases as hemophilia, purpura and anemia.

All patients were assessed by:

o Detailed history of medical diseases as renal, hepatic and cardiac diseases and history of
previous surgical operations, family history and sexual history.

o Consent from the patient.

o Answer practical questionnaires that is administered in the international

Index of Erectile Function (IIEF)-5 .

o Medical examination included general and local examination.

o Total testosterone estimation before and after treatment.

Statistical analysis:

The statistical analysis was done via statistical package for social sciences (SPSS) version 22 (SPSS
Inc, Chicago, USA). For qualitative data, frequency and percent distributions was calculated.

RESULTS

The current study included 60 participants (30 diabetic patients with ED and 30 age-matched healthy
men). Table 1 described the baseline demographic/laboratory characteristics of the studied participants.

Patients had significantly (p < 0.001) lower levels of testosterone (4.7 + 0.4 ng/dl) compared with controls
(5.9 £ 0.2 ng/dl). (Table 1) (Figure 1).

Table 2 shows the effects of treatment on total testosterone level there was significant (p = 0.002)
increase in the levels of testosterone after treatment (8.3 + 1.0 ng/dl) compared with before treatment (4.7
+ 0.4 ng/dl) (Fig. 2).

Notable increase in the level of testosterone was observed after treatment (3.3 ng/dl), this represented
104% improvement in the testosterone level.

There was significant (p < 0.001) improvement in the level of erection after treatment. The rate of E1
and E2 was decreased from 53.3% to 3.3%. Likewise, the rate of E3-E5 was increased from 46.7% to
96.7% (Table 3).

Using IIEF-5 Categories; there was significant improvement after treatment (p < 0.001) i.e., about 43%
converted to normal vs. 0% before treatment, 0% became severe ED vs 23% before treatment and those

Submission date: (17/3/2023) - acceptance date: (5/4/2023)
83



Aswan University Medical Journal, volume 3 / No.1/ June 2023 (81-90) Online ISSN: 2735-3117

.

M AswanUniversity
/ ICAL
AN

with mild to moderate represented only 57% after treatment compared with 77% before treatment (Table
4) and (Fig 3).

In our study there was a significant increase in penile erection degree after ICI with 1ml psotaglandin
E2. The rate of E1 and E2 was decreased from 53.3% to 3.3%. Likewise, the rate of E3-E5 was increased
from 46.7% to 96.7%. There was a singnificant increase in duration of erection after treatment.

Fig. 1: Mean testosterone level in patients vs. controls.
Fig 2: Effect of treatment on the level of testosterone among patients

Fig. 3: Effect of treatment on the IIEF-5 score among patients.

DISCUSSION

The current study aimed to assess effect of treatment with daily tadalafil 5mg for 3 months on ED and
total testosterone level.

This study showed a significant decrease in serum total testosterone level in diabetic patients with ED
than healthy controls subjects with a significant increase in serum total testosterone level after treatment,
this represented 104% improvement.

It has been recorded that erection is clearly androgen-dependent, as evidenced by the observation that
men with marked hypogonadism have a marked reduction in the frequency, amplitude, and rigidity of
erections. However, the level of hypogonadism required to induce this ED is debatable. *?

Nelson et al.'® founded a high prevalence of low serum testosterone in men with diabetes.

In agreement with our study, Dhindsa et al. ** founded a significant decrease in serum testosterone
level in diabetic men.

In agreement with our study, Ozcan et al. ** founded a significant increase in total testosterone levels
after treatment of patients with ED and metabolic syndrome with oral tadalafil 5mg daily for three
months.

While Matsukawa et al. *6 showed insignificant increase in total testosterone levels after daily oral
tadalafil supplementation for 12 months.

The difference in results in this study from our study may be attributed to the difference in treatment
duration as in Matsukawa et al.'® study the treatment duration was 12 months compared to 3 months in
our study, also different mean age with 69.8 + 7.5 years in Matsukawa et al.*® study compared to 53.17
+ 7.8 years in our study, in our study all patients are diabetic but in Matsukawa et al.® study diabetes
mellitus is not inclusion criteria and number of cases is 69 in Matsukawa et al.*® study compared to 30
cases in our study.

PDES is abundantly expressed in the rat Leydig and peritubular cells, and administration of sildenafil
to rats stimulates the expression of steroidogenic mechanisms behind this increase in serum testosterone
levels. 7

Similarly, Spitzer et al. *® determined the effects of sildenafil administration on the hypothalamic-
pituitary-gonadal axis in men with ED and low testosterone levels. According to this study, sildenafil
administration was associated with increased TT levels likely attributable to a direct effect on the testis.
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In another study, Carosa et al. '° showed that men with ED who reported improvement in erectile
function with PDES5i therapy found similar increases in TT levels.

Zhang Xi et al. 2% indicated that surgical castration induced a significant reduction of PDE5 gene of
the rat corpus cavernosum and that tadalafil treatment was ineffective in ameliorating the electro-
stimulation response in castrated rats.

They concluded that testosterone positively regulated PDE5 expression and in vivo responsiveness to
tadalafil in the rat corpus cavernosum. Additionally, some articles reported that the expression of PDE5S
appeared androgen- dependent in human and testosterone deficiency predicted a poor response to
sildenafil, one of the PDES inhibitors, in the improvement of erectile function.?*

In our study there was a significant increase in penile erection degree after ICI with 1ml psotaglandin
E2. The rate of E1 and E2 was decreased from 53.3% to 3.3%. Likewise, the rate of E3-E5 was increased
from 46.7% to 96.7%. There was a singnificant increase in duration of erection after treatment.

Using IIEF-5 Categories; there was significant improvement after treatment, about 43% converted to
normal vs. 0% before treatment, 0% became severe ED vs 23% before treatment and those with mild to
moderate represented only 57% after treatment compared with 77% before treatment.

In agreement with our study Ozcan et al. * showed a significant increase in IIEF after treatment of
ED patients with metabolic syndrome with oral tadalafil 5mg daily for three months.

Also in agreement with our results Porst et al. 2 founded that treatment with tadalafil vs placebo
were significant for the International Index of Erectile Function (IIEF) Erectile Function domain,
Intercourse Satisfaction domain, Overall Satisfaction domain, and Question 15 (confidence in the ability
to get and keep an erection), and for the Sexual Encounter Profile Questions. Analysis of covariance
modeling identified significant treatment for the IIEF-Overall Satisfaction domain and erection
confidence question and Sexual Encounter Profile.

CONCLUSION

serum total testosterone and I1EF-5 significantly decreased in ED patients compared with controls, which
are significantly increased after daily treatment with oral tadalafil 5mg for 3 months.
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Table 1: Demographics and laboratory characteristics of ED patients and controls

Control Patient
Parameter P-value*
(n=30) (n=30)
Agelyears e Mean SD 48.33£10.2 53.17+7.8
=0.053
e Median (IQR) 48 (17) 52.5 (11)
Testosterone level e Mean SD 5.87+0.2 467+04
<0.001
¢ Median (IQR) 5.5(0.7) 4.7 (2.7)
Table 2: Effect of treatment on totoal testosterone level
Parameter (n=30) Pre-treatment Post-treatment P-value*
e Testosterone level 467+04 8.31+1.0 =0.002

Table 3: Effect of treatment on degree of erection.

Parameter (n=30) Pre-treatment Post-treatment P-value*
Erection

. El 3 (10%) 0 (0%0)

. E2 13 (43.3%) 1(3.3%)

. E3 11 (36.7%) 8 (26.7%) < 0.001
. E4 3 (10%) 20 (66.7%)

. E5 0 (0%) 1(3.3%)
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Table 4: Effect of treatment on I1EF-5.

Parameter (n=30) Pre-treatment Post-treatment P-value*
IHEF-5 12.67+4.2 20.53+2.2 <0.001
ED categories

e Normal 0 (0%) 13 (43.3%)

e Mild 8 (26.7%) 14 (46.7%)

e Mild/Moderate 7 (23.3%) 1 (3.3%) <0.001
e Moderate 8 (26.7%) 2 (6.7%)

e Severe 7 (23.3%) 0 (0%)

61

Mean TESTOSTERON
1

T
Control

Case

Fig. 1: Mean testosterone level in patients vs. controls.
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Fig 2: Effect of treatment on the level of testosterone among patients
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Fig. 3: Effect of treatment on the I11EF-5 score among patients.
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