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Purpose: To evaluate the efficacy and safety of udenafil 75 mg once daily in patients with erectile dysfunction following bilat-
eral nerve-sparing robot-assisted laparoscopic radical prostatectomy (BNS-RALP).

Materials and Methods: A multi-center, prospective, randomized, controlled, double-blind study was conducted. Among pa-
tients with localized prostate cancer with international index of erectile function-erectile function domain (IIEF-EF) score of 18
or higher before BNS-RALP, those who developed postoperative erectile dysfunction (IIEF-EF score 14 or less at 4 weeks after
BNS-RALP) were enrolled. Enrolled patients were randomly assigned to the udenafil 75 mg daily group or the placebo group in
a 2:1 ratio. Each subject was followed up at 8 weeks (V2), 20 weeks (V3), and 32 weeks (V4) to evaluate the efficacy and safety
of udenafil.

Results: In all, 101 patients were screened, of whom 99 were enrolled. Of the 99 patients, 67 were assigned to the experimen-
tal group and 32 to the control group. Ten (14.93%) patients in the experimental group and 10 (31.25%) in the control group
dropped out of the study. After 32 weeks of treatment, IIEF-EF score of 22 or higher was seen in 36.51% (23/63) of patients in
the experimental group and 13.04% (3/23) patients in the control group (p=0.021). The proportion of patients with IIEF-EF im-
provement of 25% or more compared to the baseline was 82.54% (52/63) in the experimental group and 62.96% (17/27) in the
control group (p=0.058).

Conclusions: Udenafil 75 mg once daily after BNS-RALP improved the erectile function without any severe adverse effects.
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INTRODUCTION

Radical prostatectomy (RP) is one of the standard
treatments for the patients with a localized prostate
cancer whose life expectancy is at least 10 years [1].
However, inevitable complications, such as urinary
incontinence and impotency, might occur after RP [2]
According to the Prostate Cancer Outcomes Study,
87% of patients experience urinary incontinence, and
41.9% experience sexual dysfunction after RP [3]. With
an increase in the early diagnosis of prostate cancer in
recent times and the increase in life expectancy, recov-
ery of erectile function after RP has become important
[4]. Although the rate of postoperative potency has
significantly improved with the introduction of bilat-
eral nerve-sparing robot-assisted laparoscopic radical
prostatectomy (BNS-RALP) and the advancement in
surgical techniques, a large number of patients still ex-
perience erectile dysfunction after RP [5,6]. Moreover,
it has been reported that even after BNS-RALP, it can
take up to 2 years for recovery of erectile function [7].

Previous studies have reported that phosphodiester-
ase type 5 inhibitor (PDE51) can improve erectile func-
tion after BNS-RALP [89]. PDES5i prevents the degra-
dation of cGMP by inhibiting PDE-5 and enhances the
action of nitric oxide (NO) to sustain the vasodilation
of the penis so that the erection is maintained [10].
However, different types of PDE5i, at different doses,
are available for penile rehabilitation (PR) after BNS-
RALP. A PDES5i1 type with optimal outcomes and best
route of administration for PR after BNS-RALP has
not yet been established.

Udenafil, one of the selective PDES51, is a pyrazo-
lopyrimidinone derivative with a molecular weight of
516.66 g/mol. The pharmacokinetic profile of udenafil
confers its unique clinical properties with relatively
rapid onset and a long duration of action [11]. Clinical
efficacy and safety of udenafil have been evaluated in
ED patients of a broad spectrum of etiologies or sever-
ity in the several trials [12]. Udenafil has higher PDE1
selectivity (selectivity ratio: 1,262), which is associated
with vasodilation, flushing, and tachycardia than that
of sildenafil (selectivity ratio: 41). Moreover, PDE11 se-
lectivity of udenafil (selectivity ratio: 96) is higher than
that of tadalafil (selectivity ratio: 7.1) [13]. Although its
function is not yet clear, PDE11 is widely distributed in
the skeletal muscle, testes, heart, prostate, kidney, liver,
and pituitary [14]. Therefore, udenafil was found to
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be safe and well tolerated in human subjects. Accord-
ing Zhao et al [15], udenafil did not induce myalgias
or abnormalities in color vision, which are profound
side effects of tadalafil and sildenafil. Considering that
patients with prostate cancer are higher average on-
set age than those with erectile dysfunction, udenafil,
which has relative high selectivity, would be safe for
PR after BNS-RALP.

This is the first study to evaluate the efficacy and
safety of daily administration of udenafil 75 mg in pa-
tients who developed erectile dysfunction after BNS-
RALRP. In order to assess the effect of PR the patients
with normal erectile function or mild erectile dysfunc-
tion before surgery were included [16]. Then interna-
tional index of erectile function-erectile function do-
main (ITEF-EF) 22 or higher after PR was defined as a
successful rehabilitation [17,18].

MATERIALS AND METHODS

1. Patients and design

A multi-center, prospective, randomized, controlled,
double-blind study was performed between July 2017
and March 2021 at 7 medical institutions. The inclusion
criteria were as follows: (1) subjects aged between 20
and 70 years who underwent BNS-RALP for localized
prostate cancer, (2) IIEF-EF score 18 or higher before
BNS-RALP (up to 6 months before), (3) IIEF-EF score
14 or less at 4 weeks after BNS-RALP (V1), (4) history
of sexual intercourse with a stable consenting partner
for the past 6 months and plan to continue the same
during the trial period, (5) agreeable for not using
other treatments for erectile dysfunction during the
trial period, (6) willingness and ability to participate
in this trial. The exclusion criteria were subjects who
(1) required additional treatment such as radiotherapy
or androgen deprivation therapy after BNS-RALP,
(2) had a history of treatment for erectile dysfunction
with PDE51 and injection therapy within 8 weeks be-
fore BNS-RALP, (3) had uncontrolled diabetes mellitus
(HbA1C >12%), (4) had cardiopulmonary disease (in-
cluding coronary disease), (5) had a spinal cord injury
or history of pelvic organ surgery, (6) had an anatomi-
cal penile disorder, (7) had severe chronic renal disease
or liver disease, (8) were on medication with nitrate
preparations or NO.

After 4 weeks of BNS-RALP, subjects who met the
inclusion criteria were randomly assigned to the ude-
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nafil 75 mg daily group or the placebo group in a 2:1
ratio. Each subject was scheduled for a follow-up visit
at 8 weeks (V2), 20 weeks (V3), and 32 weeks (V4) ac-
cording to the planned schedule of the clinical trial
for the evaluation of efficacy and safety of treatment
(Fig. 1). From V1 to V4, subjects take one tablet, once a
day, at the same time as possible, regardless of taking
meals. The design and reporting of this study were in
accordance with the criteria of the Consolidated Stan-
dards of Reporting Trials (CONSORT) statement [19].
The clinical trial is registered with Clinical Research
Information Service (KCT0003093).

2. Sample size

According Montorsi et al [20], the proportion of sub-
jects with IIEF-EF score >22 after PR treatment was
estimated to be 25%, and that of the placebo group was
14%, and the width of the 95% confidence interval for
the proportion difference was assumed to be 0.38. The
required number of subjects was calculated assuming
allocation to the udenafil and placebo groups in a ratio
of 2:1. Considering a drop-out rate of 30%, a total of 99
subjects were enrolled, 66 in the udenafil group and 33
in the placebo group. In the previous study, the mean
age of enrolled patients was 57 to 58 years in each
group. Considering the mean age of patients undergo-
ing RP in Korea, it is expected that older patients will
be enrolled compared to previous study. So, the ITEF-

POD 4 weeks

randomization Udenafil 75 mg (n=67)
(n=99)
Double-blinded period
Placebo (n=32)
RALP Screening 8 weeks 20 weeks 32 weeks
visit 1 visit 2 visit 3 visit 4
Vital signs Vital signs Vital signs Vital signs
EKG IIEF-EF IIEF-EF EKG
IIEF-EF GAQ GAQ IIEF-EF
EPIC EPIC EPIC GAQ
EFQ EFQ EFQ EPIC
EFQ

Fig. 1. Study design and evaluation schedule. EFQ: Erectile function
questionnaire, EKG: electrocardiogram, EPIC: Expanded Prostate Cancer
Index Composite, GAQ: global assessment question, IIEF-EF: interna-
tional index of erectile function-erectile function domain, POD: post-
operative day, RALP: robot-assisted laparoscopic radical prostatectomy.
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EF score was modified for enrollment.

3. Randomization and blinding

For randomization, a block randomization method for
each site was followed. A randomization list was gen-
erated using statistics independent from this clinical
trial. The researchers, subjects, managing pharmacists,
and investigators were blinded to the treatment allo-
cation throughout the clinical trial. The blinding was
maintained by using placebo which was identical in
appearance to the study drug for the entire treatment
period. The investigators were asked to maintain the
emergency code containing each subject’s assignment
number and allocation group; this code had to be kept
sealed except in emergency situations. Discontinuation
of blinding was allowed in case of a serious medical
emergency.

4. Assessment of efficacy and safety

The primary endpoint was the difference in the pro-
portion of patients with IIEF-EF score >22 at 32 weeks
after treatment. Secondary endpoints were the change
in mean IIEF-EF score, the difference between two
groups of global assessment question (GAQ, Has the
treatment over the last 4 weeks improved your erectile
function?) [21], Erectile function questionnaire (EFQ)
and Expanded Prostate Cancer Index Composite (EPIC)
score [22]. The EFQ consists of 6 questions (Supplement
Table 1). EFQ was used for the exploratory analysis by
modifying the Sexual Encounter Profile question, GAQ,
and erection hardness score [23-25].

The safety of treatment was also evaluated. Safety
assessment included blood pressure, pulse rate, 12-lead
electrocardiogram, laboratory tests, and adverse events.
Adverse events were evaluated by assessing their inci-
dence and severity at every visit, and events occurring
after randomization were classified as treatment-emer-
gent adverse events (TEAEs). Adverse drug reactions
were defined as drug-related TEAEs.

5. Analysis

The efficacy was evaluated by a full analysis set,
based on an intention-to-treat analysis, which consid-
ered all the patients who received the study medica-
tion at least once and underwent a primary efficacy
assessment at least once after randomization, including
those who dropped out because of adverse effects, had
poor compliance or did not participate in the follow-up.
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Further, all participants who took the study medica-
tion at least once after randomization were included in
the safety assessment.

6. Statistical analysis

All data were recorded on standard forms. A paired
t-test and dependent t-test was used to compare con-
tinuous variables. Categorical variables were analyzed
using Fisher’s exact test. Statistical analyses were per-
formed using SPSS" version 220 (IBM Corp., Armonk,
NY, USA). A 2-tailed p-value <0.05 was considered sta-
tistically significant.

7. Ethics statement

The study was performed in accordance with the ap-
plicable laws and regulations, good clinical practices,
and ethical principles as described in the Declaration
of Helsinki. This is a randomized clinical trial on the
second phase, registered at the Clinical Research Infor-
mation Service (KCT0003093). The present study proto-
col was reviewed and approved by the Institutional Re-
view Board of Samsung medical center (Reg. No. 2017-
02-112). Informed consent was submitted by all subjects
when they were enrolled.

RESULTS

In all, 101 patients were screened, and 99 patients
were enrolled. Of the 99 patients, 67 were assigned to
the experimental group and 32 to the control group.
Ten patients each in the experimental group (subject

Subject screening
(n=101)

decision: 2, no efficacy: 3, poor compliance: 1, adjuvant
treatment: 3, and adverse events: 1; 14.93%) and control
group (subject decision: 2, no efficacy: 7, not met inclu-
sion criteria: 1; 31.25%) dropped out of the study (Fig. 2).

The mean age of the subjects was 60.16+6.69 years
in the experimental group and 62.41+4.63 years in the
control group (p=0.091), and there was no significant
difference between the two groups in terms of the
baseline characteristics. Before BNS-RALP, the propor-
tion of patients with mild erectile dysfunction (IIEF-EF
<23) comprised 32.84% in the experimental group and
43.75% in the control group (p=0.271) (Table 1).

After 32 weeks of treatment, the proportion of pa-
tients with ITEF-EF scores of 22 or higher was 36.51%
(23/63) in the experimental group and 13.04% (3/23)
(p=0.021) in the control group. An improvement of 25%
or more in the IIEF-EF score compared to the baseline
was seen in 82.54% (52/63) of patients in the experi-
mental group and 62.96% (17/27) in the control group
(p=0.058). At baseline, the IIEF-EF score was 4.19+3.59
in the experimental group and 3.69+2.96 in the control
group (p=0.460). At V2, the IIEF-EF score was 11.50+9.12
in the experimental group (n=66) and 9.00+6.87 in
the control group (n=32) (p=0.135); at V3, the scores
were 1348+9.27 in the experimental group (n=63) and
9.32+8.03 in the control group (n=31) (p=0.029); at V4,
the scores were 14.32+9.50 in the experimental group
(n=63) and 10.37+7.85 in the control group (n=27)
(p=0.045) (Fig. 3).

In the GAQ, the proportion of subjects who respond-
ed “yes” was 43.94% in the experimental group and

l—

Screening failure
Entry criteria not met (n=2)

Enroliment
(n=99)

}

Randomization

le—]

Subject decision (n=2)
No efficacy (n=7)
Not met inclusion criteria (n=1)

v ¥
Udenafil Placebo
administration administration
(n=67) (n=32)
Subject decision (n=2) ¥ 13
:;lo efficacy (n=3) _ Drop out Drop out
oor compliance (n=1) (n=10) (n=10)
Adjuvant treatment (n=3)
Adverse events (n=1) ¥ ¥
Analysis Analysis
(n=57) (n=22)

Fig. 2. Flow diagram of the study.
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Table 1. Baseline characteristics

Experimental Control

Characteristic group (n=67) group (n=32)

p-value

Age,y 60.16%6.69 62.41+4.63 0.091
Body mass index, kg/m’ 24.39+2.28 24.04+2.30 0.497
Hypertension 23(34.33) 16 (50.00)  0.136'
Diabetes mellitus 11(16.42) 3(9.38) 0.347"
Dyslipidemia 14 (20.90) 3(9.38) 0.155"
Hemoglobin, g/dL 13.83%£1.17 14.02+1.07 0.505

Platelet, x10°/pL 244.30+£59.60 239.07+54.59 0.676

AST, U/L 23.55+9.00 23.77£5.92  0.888
ALT, U/L 23.59+15.19  26.30+12.96 0.376
BUN, mg/dL 15.32+£3.98 15.62+3.81 0.730
Creatinine, mg/dL 0.89+0.16 0.85+0.11 0.231

Total cholesterol, mg/dL ~ 182.41+33.42 176.27+37.33  0.446

Total protein, g/dL 7.45+0.50 7.36x036  0.339
Albumin, g/dL 4.3740.34 4.27+0.29 0.148
HbA1c, % 5.67+0.65 5.46+0.37 0.053
Testosterone, ng/mL 4.00+1.24 3.95+1.37 0.847
Prolactin, ng/mL 10.08+4.86 10.04+5.10 0.968

IIEF-EF 4.19+3.59
Preoperative erectile function

3.69+2.96 0.460

22(32.84) 14(43.75) 0271
10 (14.93) 10(31.25)  0.058'

Mild erectile dysfunction®
Follow-up loss

Values are presented as mean+standard deviation or number (%).
AST: aspartate aminotransferase, ALT: alanine aminotransferase,
BUN: blood urea nitrogen, IIEF-EF: international index of erectile
function-erectile function domain.

°Mild erectile dysfunction: IIEF-EF <23.

Paired t-test, 'Fisher’s exact test.

—e— Experimental group

30 - —=— Control group
020,020 p=0.045
p=0.135 T

20 A T
T
L
-
w

10 1

0 )

Visit 1 Visit 2 Visit 3 Visit 4
randomization
Fig. 3. Change in IIEF-EF score, student’s t-test. Visit 1: experimental
group (n=67), control group (n=32). Visit 2: experimental group
(n=66), control group (n=32). Visit 3: experimental group (n=63),
control group (n=31). Visit 4: experimental group (n=63), control
group (n=27). lIEF-EF: international index of erectile function-erectile
function domain.
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34.38% 1n the experimental group at V2 (p=0.391), while
it was 65.08% in the experimental group (41/63) and
4815% in the control group (13/27) (p=0.162) at V4 (Fig.
4).

In EFQ Q1, the proportion of subjects who responded
“yes” was 29.85% vs. 1250% (p=0.080) at V1, 51.56% uvs.
33.33% (p=0.167) at V2, 57.63% vs. 50.00% at V3 (p=0.628),
and 68.42% vs. 40.09% at V4 (p=0.441) (experimental
vs. control group, respectively). The level of erection
compared to the erectile function before the diag-
nosis of prostate cancer (EFQ Q2) was 20.69+24.26%
vs. 11.72+20.58% at V1 (p=0.074), 40.00+£33.05% vs.
22.26+26.80% at V2 (p=0.016), 45.94+35.77% wvs.
30.21+£26.80% at V3 (p=0.056), and 53.40+34.92% uvs.
35.91+32.32% at V4 (p=0.041) (experimental vs. control
group, respectively). In EFQ Q3 (Are you currently able
to have an erection adequate for sexual intercourse?),
it was 0.76+1.13 vs. 0.34+0.55 at V1 (p=0.051), 1.92+1.71
vs. 1.26+£1.32 at V2 (p=0.050), 2.19+1.73 vs. 1.42+1.38 at
V3 (p=0.037), and 2.54+1.78 vs. 1.86+1.49 at V4 (p=0.117)
(experimental vs. control group, respectively). In EFQ
Q4 (How satisfied are you with your current sex life?),
1t was 1.69+0.91 vs. 1.41+0.84 at V1 (p=0.134), 2.17+1.16
vs. 1.56+£0.93 at V2 (p=0.017), 2.44+1.25 vs. 1.79+0.98 at
V3 (p=0.026), and 2.63+1.33 vs. 1.91+0.97 at V4 (p=0.023)
(experimental vs. control group, respectively). In EFQ
Q5, the proportion of subjects who responded “yes” was
51.56% vs. 33.33% at V2 (p=0.167), 61.02% vs. 33.33% at

Global assessment question

Il Experimental group

80 - I Control group
p=0.162
60 - p=0.078
(0]
5 p=0.391
& 40 -
<)
[0)
o
48.15
201 34.38 35.48
O . T T 1
Visit 2 Visit 3 Visit 4
Follow-up

Fig. 4. Global assessment question (Has the treatment over the last 4
weeks improved your erectile function?). Visit 2: experimental group
(n=29/66), control group (n=11/32). Visit 3: experimental group
(n=36/63), control group (n=11/31). Visit 4: experimental group
(n=41/63), control group (n=13/27).
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Erectile function questionnaire, Q1

Bl Experimental group
[ Control group

80
p=0.441
p=0.628
o 097 p=0.167
(o]
8
& 40
< p=0.080
[0
o
20 A
0 i 12.50) : 33.33 : 50.00| : [:X:¥340.09)
Visit 1 Visit2  Visit3  Visit4
Follow-up

Erectile function questionnaire, Q2

—e— Experimental group
—a— Control group

100 1

Percentage
(o))
o

1

o
Il

_50 T T T T 1
Visit1 Visit2 Visit3 Visit4

Follow-up

Percentage

Score
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Erectile function questionnaire, Q5

Bl Experimental group
[ Control group

80
p=0.044
p=0.029
601 p=0.167
40
20
O 33.33 3333 40.09
= T T
Visit 2 Visit 3 Visit 4
Follow-up
Erectile function questionnaire, Q3
—e— Experimental group
—a— Control group
57 p=0.117
41 p=0.050 P=00%7

T T T T 1
Visit1 Visit2 Visit3 Visit 4

Follow-up

Percentage

Score

Erectile function questionnaire, Q6

Bl Experimental group
[ Control group

80 1
p=0.051 p=0.075
60 1 p=0.109
40 A
20
0 i 3333 : 41.67 : 4091
Visit 2 Visit 3 Visit 4
Follow-up
Erectile function questionnaire, Q4
—e— Experimental group
—a— Control group
5 -
4 p=0.026 P 002
p=0.017
391 p=0.134
2 -
1 -
0 T T T T 1

Visit 1 Visit2 Visit3 Visit4

Follow-up

Fig. 5. Erectile function questionnaire. Visit 1: experimental group (n=67), control group (n=32). Visit 2: experimental group (n=64), control group
(n=27). Visit 3: experimental group (n=59), control group (n=24). Visit 4: experimental group (n=57), control group (n=22).

EPIC voiding, severity

—o— Experimental group

—=— Control group

4 -
p=0.500
3 p=0.142
p=0.077
p=0.757
o 27
[]
O
(2] 1 4
0 L T
_1 T T T T
Visit1  Visit2  Visit3  Visit4
Follow-up
EPIC erection, severity
—o— Experimental group
—=— Control group
5 -
p=0.084
4 p=0.809 p=0.118 p=0.018
o 31
[o]
O
(2] 2 -
1 -
0 T T T T
Visit1  Visit2  Visit3  Visit4
Follow-up

Score

Score

EPIC defecation, severity

—e— Experimental group
—a— Control group

2.0 4
p=0.017
15 p=0.646 p=0.748
p=0.254
1.0
0.5 4
0.0 remmfrmmrrrrmmprrr e e
-0.5 A
_1 O T T T T 1
Visit1  Visit2  Visit3  Visit4
Follow-up
EPIC overall, satisfaction
—e— Experimental group
—a— Control group
6 -
p=0.142 p=0426 p=0.007 P=0-814
4 -
2 -
0 T T T T 1
Visit1  Visit2  Visit3  Visit4
Follow-up

Fig. 6. Expanded Prostate Cancer Index
Composite (EPIC). Visit 1: experimental
group (n=67), control group (n=32).
Visit 2: experimental group (n=64), con-
trol group (n=27). Visit 3: experimental
group (n=59), control group (n=24). Visit
4: experimental group (n=57), control
group (n=22).
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V3 (p=0.029), and 66.67% vs. 40.09% at V4 (p=0.044)
(experimental vs. control group, respectively). In EFQ
Q6, the proportion of subjects who responded “yes” was
53.13% vs. 33.33% at V2 (p=0.109), 66.10% vs. 41.67% at
V3 (p=0.051), and 64.91% vs. 40.91% at V4 (p=0.075) (ex-
perimental vs. control group, respectively) (Fig. 5).

In the EPIC score, the overall problem in erectile
function was 2.69+1.26 vs. 2.75+£1.19 at V1 (p=0.809),
2.41+£1.32 vs. 2.93+1.27 at V2 (p=0.084), 2.27+1.47 vs.
2.79+1.02 at V3 (p=0.118), and 1.96+1.51 vs. 2.82+1.05 at
V4 (p=0.018) (experimental vs. control group, respec-
tively). The overall satisfaction score was 4.01+0.86 vs.
3.88+1.04 at V1 (p=0.142), 4.05+0.88 vs. 3.89+0.85 at V2
(p=0.426), 4.19+0.71 vs. 3.58+1.28 at V3 (p=0.007), and
4.02+1.09 vs. 395+0.15 at V4 (p=0.814) (experimental vs.
control group, respectively) (Fig. 6).

In the EPIC sexual assessment, there were no signifi-
cant differences between the two groups in V1. There
was no significant difference in terms of sexual desire
between the two groups in V4. However, the control
group showed higher score of the problems with sexual
desire than the experimental group (1.54+£1.30 in ex-
perimental group vs. 227+1.35 in control group, p=0.036)
(Fig. 7). Also, higher scores were found in the experi-
mental group for ability to erection, ability to orgasm,
and erection quality than in the control group. Overall
satisfaction was 2.37+1.26 in the experimental group
and 1.73+0.82 in the control group (p=0.031) (Fig. 7).

In the results of laboratory investigations, there

EPIC sexual assessment

- — — Control group, visit 1
- —— Experimental group, visit 1
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was no significant difference between the two groups
(Supplement Table 2). Treatment-related emergent
adverse events occurred in 17 subjects in the experi-
mental group and 3 subjects in the control group. All
adverse events were of mild to moderate intensity, and
4 adverse drug reactions occurred in the experimental
group (hot flushing 3, dyspnea 1), all of which were
mild (Table 2). In the experimental group, one patient
was dropped out due to adverse effects. The patient
underwent mild hot flushing and wanted to discon-
tinue to conduct the study for this reason.

DISCUSSION

Daily administration of udenafil after BNS-RALP
improved erectile function and patient satisfaction
without any severe adverse effects. Moreover, accord-
ing to the EPIC questionnaire, the effect of udenafil
was the most prominent in the resolution of the prob-
lem with sexual function followed by the improvement
in overall satisfaction and sexual function (Supplement
Table 3).

Complications such as lymphocele, lower extremities
edema, deep venous thrombosis, constipation, voiding
dysfunctions, infection, and pain may occurred after
RP [26]. Moreover, the urinary incontinence and erec-
tile dysfunction inevitably occur after RP, although
the severity can vary. Although several alternative
treatment modalities such as high intensity focused

—— Control group, visit 4
—— Experimental group, visit 4

The expanded prostate cancer index composite sexual

Question

Visit 1 Visit 4

Experimental group

Control group pvalue  Esperimental group Control group p-value
=~

2.07£1.20 2.09+1.25 0943 249114 223+12 0.400
1.70+0.89 1.5620.91 0.478 2.42£1.15 1.7720.81 0.018
1.66+0.96 1.72+1.14 0.792 251117 1.9120.92 0.034
1.6320.88 1.49+0.76 0.363 2.77=1.18 2.05+0.95 0.012
1.51£0.86 1.3120.64 0.212 274147 2.09£1.19 0.070
1.64=1.07 1.25+0.62 0.058 221126 1.77+0.92 0.144
1.3120.72 1.3620.45 0.261 2.070.86 1.77x0.81 0.160
1.2120.51 1.06+0.25 0.126 1.96+0.86 1.68+0.78 0.168
1.5520.82 1.25+0.51 0.059 237126 1.73x0.82 0.031
209+141 2.06x1.46 0931 1.54+130 227+135 0.036
239128 2.09£1.40 0319 161131 214132 0.122
221142 2.00£1.55 0.521 1.60=1.24 1.91x1.31 0.340
2.69+1.26 2.75+1.19 0.809 1.96+1.51 2.82+1.05 0.018

1. How would you rate each of the following during the last 4 weeks?

2. Your level of sexual desire?
b. Your ability to have an erection?
¢ Your ability to reach orgasm?

2. How would you describe the usual QUALITY of your erections during the last 4 weeks?
3. How would you describe the FREQUENCY of your erections during the last 4 weeks?

4. How often have you awakened in the morning or night with an erection during the last 4 weeks?
5. During the last 4 weeks, how often did you have any sexual activity?

6. During the last 4 weeks, how often did you have sexual intercourse?

7. Overall, how would you rate your ability to finction sexually during the last 4 weeks?

8. How big a problem during the last 4 weeks, if any, has each of the following been for you?

a. Your level of sexual desire?
b. Your ability to have an erection?
c. Your ability to reach an orgasm?

9. Overall, how big a problem has your sexval finction or lack of sexual function been for you during the last 4 weeks?

Fig. 7. Expanded Prostate Cancer Index Composite (EPIC) sexual assessment.
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Table 2. Treatment emergent adverse events

Jae Hoon Chung, et al: Udenafil for Penile Rehabilitation after BNS-RALP I

Event

Experimental group (n=67)
n (%) [mild/moderate/severe]

Control group (n=32)
n (%) [mild/moderate/severe]

Treatment emergent adverse events
Chest pain

Atrial flutter
Heartburn
Nasopharyngitis
Constipation
Allergic rhinitis
Insomnia

Visual disorder
Dizziness

Dry mouth

Hernia

Ureter stone

Anus bleeding
Hematuria

Leg edema
Adverse drug reaction
Hot flushing
Dyspnea

0

0

2(2.99) [2/0/0]
1(1.49) [1/0/0]
2(2.99) [1/1/0]
1(1.49) [0/1/0]
1(1.49) [1/0/0]
1(1.49) [1/0/0]
1(1.49) [1/0/0]
1(1.49) [1/0/0]
2(2.99) [1/1/0]
2(2.99) [1/1/0]
1(1.49) [1/0/0]
1(1.49) [1/0/0]
1(1.49) [1/0/0]

3 (4.48) [3/0/0]
1(1.49) [1/0/0]

1(3.13) [1/0/0]
1(3.13) [1/0/0]
0

1(3.13) [1/0/0]

O O O O O O O O o o — o

o

ultrasound and brachytherapy have been developed to
prevent these complications [27], RALP is a representa-
tive treatment for prostate cancer because of its superi-
ority in controlling cancer and acceptable recovery rate
from complications [28]. With advancements in surgi-
cal techniques, BNS-RALP was introduced to reduce
the incidence of these complications, and the surgical
technique has been continuously refined [29]. How-
ever, these complications have not yet been completely
eliminated. Many studies have reported a decrease
in potency after RP. According to a recent systematic
analysis, an optimal treatment guideline for PR cannot
be suggested despite several studies on PR after RP [30].

Erectile dysfunction after RP occurs owing to dam-
age to the cavernous nerve or pudendal artery and
corporeal veno-occlusive disorder [31,32]. These injuries
are unavoidable despite the use of BNS-RALP. The in-
flammatory changes and fibrosis caused by the injury
reduce the release of NO in the corpus cavernosum.
As a result, a decrease in ¢cGMP results in erectile dys-
function [33]. Therefore, PDE5i could be effective for
PR after RP. According to a recently published system-
atic review, daily administration of sildenafil 100 mg
was suggested as most effective for PR. In addition, the
authors reported that on-demand use of PDES1 is not

recommended as treatment for PR [34]. In the present
study, udenafil 75 mg daily regimen was used. The on
demand dose of udenafil is 100 mg to 200 mg. And it
1s recommended to use 50 mg or 75 mg of udenafil for
daily use [35]. The daily use of 75 mg of udenafil, which
has a high selectivity, was effective in PR without se-
vere adverse effects in RP patients, a relatively elderly
patient group.

The peak plasma concentration of udenafil is
achieved 0.8 to 1.3 hours after administration, and its
half-life is 9.9 to 12.1 hours [11,36]. Kim et al [37] studied
factors that can predict the recovery of potency follow-
ing treatment with udenafil for PR after RP. They re-
ported high pre-operative erectile function, robotic sur-
gery, and low stage of cancer as predictive factors for
successful PR using udenafil [37]. In the present study,
the efficacy of udenafil was evaluated for the first
time in patients with localized prostate cancer who
underwent BNS-RALP and had good erectile func-
tion before surgery, which deteriorated to poor erectile
function after surgery. Following the administration of
udenafil for 32 weeks after BNS-RALP, 3651% of the
patients recovered to an IIEF-EF score of 22 or higher,
and the score of 82.54% of the patients had improved
by 25% or more compared to that at baseline. Accord-

www.wjmh.org 619



| hitps://doi.org/10.5534/wjmh.220057

ing to Jo et al [38], early administration of 100 mg
sildenafil after BNS-RALP showed an improved IIEF-5
of >17 at 12 months after surgery in 41.4% of the pa-
tients. The results of the present study also confirmed
the recovery rate, which is not significantly different
from that reported in previous studies. Padma-Nathan
et al [39] reported that daily administration of 100 mg
of sildenafil after BNS-RP could expect a potency for
sexual activity in 29%, whereas the placebo group re-
ported only 4%. In the present study, the proportion
of subjects who responded that an erection was pos-
sible (EFQ Q1) at 32 weeks of treatment was 68.42%
in the experimental group and 59.09% in the control
group. For EFQ Q3 (Are you currently able to have an
erection adequate for sexual intercourse?), 50.88% of
subjects in the experimental group and 27.27% of those
in the control group responded that it was possible in
more than 50% of attempts. A previous study reported
that 34% of the patients showed a spontaneous im-
provement in erectile function after BNS-RALP [40]. In
the present study, 40% of subjects in the control group
showed potency at 36 weeks after BNS-RALP; 4815%
of subjects in the control group responded that treat-
ment improved the potency. In our study, the control
group showed greater improvement in erectile function
compared with that reported in previous studies. A
high rate of drop-outs in the control group might have
overestimated the functional outcomes and degree of
satisfaction. Among patients in the control group who
dropped out of the study (n=10), 7 patients withdrew
owing to lack of efficacy of treatment. Although this
high rate of drop-out, statistical difference between ex-
perimental group and control group might be a signifi-
cant finding.

There are some limitations associated with this
study. First, there no pre-operative assessment of
sexual function. However, the study was conducted
with normal or mild to moderated ED patients before
BNS-RALP. This study had been designed to have 66
participants in the experimental group and 33 in the
control group. However, 67 patients had assigned in the
experimental group and 32 patients had allocated in a
control group. The number of patients was relatively
small, and there was a high rate of drop-outs in the
control group. This might have been due to dissatisfac-
tion with the placebo treatment. In addition, a non-
validated EFQ was used in this study. Although the
PR effect of udenafil cannot be verified through the

620 www.wjmh.org
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results of this questionnaire, but it could be used as a
reference. Another limitation is the lack of long-term
follow-up data after treatment. Nevertheless, this is the
first randomized controlled trial to show the efficacy of
udenafil as a treatment for PR after BNS-RALP.

CONCLUSIONS

This first randomized controlled trial that assessed
the efficacy and safety of daily administration of ude-
nafil for the treatment of PR after BNS-RALP showed
a significantly improved rate of potency and patient
satisfaction without severe adverse events.
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