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Comparison of the efficacy and safety of once-daily
dosing and on-demand use of udenafil for type 2
diabetic patients with erectile dysfunction

Soon Hyun Park’, Sung Woo Park? Bong Yun Cha’, Ie Byung Park?, Kyung Wan Min’, Yeon Ah Sung5,
Tae Hwa Kim’, Jae Min Lee', Kang Seo Park'

We compared the efficacy and safety between once-daily dosing and on-demand use of udenafil for type 2 diabetic patients with
erectile dysfunction (ED). A multi-center, randomized, open-label, parallel-group, 12-week study was conducted. 161 patients who
improved with on-demand 200 mg of udenafil according to Sexual Encounter Profile (SEP) diary Question 2 and 3 (Q2 and Q3)
were randomized into 200 mg on-demand (n = 80) or 50 mg once-daily (n = 81) dosing groups for 8 weeks. The dosing period was
followed by a 4-week treatment-free period. The primary efficacy endpoint was the change of the International Index of Erectile
Function (IIEF) erectile function domain (EFD) score. The secondary efficacy endpoints included changes to the SEP diary Q2,
Q3, IIEF Q3, Q4, other domains of IIEF, Global Assessment Question, and shift to the normal rate (EFD > 26). Vascular endothelial
markers were also assessed. The IIEF-EFD score of both groups improved after 8 weeks of treatment (P < 0.0001). There was no
statistically significant difference between two groups. Improvement was not maintained after the treatment-free follow-up period.
Similar results were observed in the secondary efficacy endpoints. There was also no significant difference in vascular endothelial
markers. Daily udenafil was well-tolerated, and there was no significant difference in the adverse drug reactions and adverse events
between the two groups. Flushing and headache were the most frequent adverse events. Both regimens improved ED in diabetic
patients and were well-tolerated. Further studies are needed to assess the effect of daily udenafil treatment in diabetic patients.
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INTRODUCTION
Erectile dysfunction (ED) is defined as the consistent inability to
attain or maintain a penile erection of sufficient quality to permit

inhibitor is effective and well-tolerated treatment in improving erectile
function'®" and endothelial function'>'* in ED patients.
Udenafil is a selective PDE5 inhibitor. Based on clinical kinetics

satisfactory sexual intercourse.! ED is a common complication of
diabetes, with an estimated prevalence of 20%-85% (ranging from mild
to complete ED),? which occurs at an earlier age than in nondiabetic
men. In a cross-sectional survey of 541 diabetic male patients at a
community-based clinic, the prevalence of ED increased progressively
with age, from 6% in men aged 20-24 years to 52% in those aged
55-59 years.® Diabetic men with ED tend to be less responsive to
treatment because the pathogenesis of diabetes-associated ED may
be multifactorial as indicated from data generated from experimental
studies.*” Although treatment with phosphodiesterase type 5 (PDE5)
inhibitor is less effective in diabetic patients than in nondiabetic ED
patients, PDE5 inhibitor is well-tolerated and effective in improving ED
in men with diabetes.®* In addition, PDE5 inhibitors are currently the
first-line oral therapy for patients who experience ED of any etiology.’
Accumulating evidence indicates that daily administration of a PDE5

data of phase 1 trials involving healthy male subjects, udenafil is rapidly
absorbed, reaching peak plasma concentrations at 0.8-1.3 h and then
declines monoexponentially, with a terminal half-life (T1/2) between
7.3 and 12.1 h in the single-dose group.'*""” Udenafil demonstrated
significant improvement in erectile function and was well-tolerated
in diabetic patients.’® The objective of this study was to compare the
efficacy and safety between once-daily dosing and on-demand use of
udenafil for type 2 diabetic patients with ED and assess udenafil’s effect
on endothelial biomarkers.

MATERIALS AND METHODS

Study design

This randomized, open-label, parallel-group study was conducted
in seven centers in Korea. There was a 4-week run-in period after
screening. During the run-in period patients were administered four
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tablets of 200 mg of udenafil (Zydena™, Dong-A ST, Seoul, Korea)
and asked to have four sexual intercourses 4 times each on separate
days. Those patients who answered “yes” >50% to Sexual Encounter
Profile (SEP) Question 2 and 3 (Q2 and Q3) were randomized to
an 8-week treatment period with on-demand 200 mg of udenafil or
50 mg of udenafil daily. A 4-week treatment-free period followed
the treatment period. The study design is illustrated in Figure 1. The
participants visited the hospital every 4 weeks after screening. The
study medicine, udenafil, was controlled to match the same total
dose in both groups. For the on-demand regimen, the patients were
educated take 200 mg of udenafil from 30 min to 12 h before sexual
intercourse and the maximal dose was 200 mg once a day. For the
daily dosing regimen, the patients were instructed to take one dose
of 50 mg of udenafil at the same time of the day. Efficacy and safety
data were collected at screening, baseline, after the treatment period
and after the treatment-free follow-up period. The trial was approved
by the “Ministry of Food and Drug Safety” of South Korea. Clinical
trial plan number: DA8159_DDM_IV. KFDA IND approval number:
pharmaceutical management division-462.

Inclusion and exclusion criteria
Type 2 diabetic male patients aged 35-65 years who were in a stable
heterosexual relationship and experienced ED for more than 6 months
were included. The hemoglobin Alc level had to be <9% for at least
3 months, and the International Index of Erectile Function (IIEF) erectile
function domain (EFD) score was required to be <25. All included
patients understood and agreed to provide written informed consent
form, and the trial was approved by Institutional Review Board of each
institution and the Ministry of Food and Drug Safety of South Korea.
Patients who experienced stroke, myocardial infarction,
coronary artery bypass graft surgery, heart failure, unstable angina,
life-threatening arrhythmia or serious hypoglycemia during the
previous 6 months were not allowed to participate. In addition,
patients with the following conditions were excluded: diabetic
ketoacidosis within the previous 3 years, proliferative diabetic
retinopathy, other specific types of diabetes, spinal cord injury, prior
radical prostatectomy or radical pelvic surgery, penile anatomic defect,
uncontrolled hypotension or hypertension, hyperprolactinemia, low
total testosterone level, aspartate transaminase/alanine transaminase
level >3 times upper limit of normal, creatinine level >2.0 mg dl™!, use of
nitrates or nitric oxide donor drugs or hypersensitivity or nonresponse
to the PDES5 inhibitor. In addition, patients who were not interested
in having sexual intercourse at least 4 times on different days during
the run-in period of the study or who received any treatment for ED,
including PDES5 inhibitor, in 2 weeks before the trial were excluded.

Udenafil 200mg *14

Udenafil 200mg *4
Udenafil 50mg *56
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Figure 1: Study design. The efficacy variables listed in the box were assessed
at each visit. IIEF: International Index of Erectile Function; SEP: Sexual
Encounter Profile; GAQ: Global Assessment Question; EF: endothelial
function. *Number of provided tablets.
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Efficacy variable

The primary efficacy measure was the change of the EFD score of the
validated ITEF questionnaire'® before and after treatment in each group.
The IIEF questionnaire was administered at every visit, including
the screening visit. The secondary efficacy measures included the
following: (1) IIEF Q3 (over the last month, when you attempted
intercourse, how often were you able to penetrate your partner?) and
Q4 (over the last month, during sexual intercourse, how often were
you able to maintain your erection after you had penetrated your
partner?), (2) the scores of the other four domains of IIEF, (3) SEP
Q2 (“were you able to insert your penis into your partner’s vagina?) and
Q3 (did your erection last long enough for you to complete intercourse
with ejaculation?), (4) the Global Assessment Question (GAQ, “has
the treatment you have been taking over the last 4 weeks improved
your erections?”), (5) the percentage of patients exhibiting a “shift
to normal” (ITEF-EFD score > 26), and (6) a change in endothelial
biomarkers (endothelin-1, vascular cell adhesion molecule 1,
intercellular adhesion molecule 1, high-sensitivity C-reactive protein,
and tumor necrosis factor-alpha [TNF-a]).

Safety

All adverse events and adverse drug reactions were monitored
and recorded. For each adverse event, the investigator assessed the
severity (mild, moderate, or severe), and the relationship with the study
drug (highly probable, probable, possible, unlikely, or unknown). Vital
signs were evaluated at each visit, and clinical laboratory tests (complete
blood count, chemistry, and urine analysis) were obtained at screening
and after treatment. Twelve-lead electrocardiograms (ECG) parameter
was evaluated at screening, after 8 weeks of treatment and after the
treatment-free follow-up period.

Statistics

A sample size of 161 patients provided approximately 80% power to
demonstrate the noninferiority of once-daily 50 mg of udenafil against
on-demand 200 mg of udenafil. The noninferiority margin of 3.0 was
derived from the statistical analyses of data from previous studies
with udenafil and represents 40% of the difference in mean change
from baseline in the IIEF-EFD score between patients who received
200 mg udenafil and placebo. This percentage is in accordance with the
commonly accepted standard that the reference value for noninferiority
be between one-third and one-half of the advantage value demonstrated
by the reference group.?*-**

Efficacy analyses included all randomized patients who took
at least one dose of study medication, had a baseline measurement
and had at least one postbaseline measurement. The last observation
carried forward imputation methodology, in which a missing value
was replaced by the most recent postbaseline measurement, was used.
Safety analyses included all randomized patients who received at least
one dose of the study drug and for whom any safety data were collected.

The change from baseline in the IIEF-EFD score at 8 weeks was
used to demonstrate the noninferiority of once-daily 50 mg of udenafil
compared with on-demand 200 mg of udenafil. The once-daily dosing
would be noninferior if the lower limit of the two-sided, 95% confidence
interval (CI) was >3.0 in the analysis of change from baseline. For
continuous secondary endpoints, treatment-group comparisons were
performed using the two-sample ¢-test or Wilcoxon rank sum test. For
dichotomous secondary endpoints, treatment-group comparisons were
performed using the Chi-square test or Fisher’s exact test.

For safety analysis, the number of adverse events that occurred and
the number and percentage of patient who experienced the adverse
events were collected.



RESULTS

Disposition and demographics

One hundred and sixty-one patients were randomized for treatment,
and 141 patients completed the study. Eighty patients were randomized
to take 200 mg of udenafil on-demand, and 81 patients were
randomized to 50 mg of udenafil once-daily. Ten patients in each group
prematurely discontinued the study, and the most common cause for
the premature discontinuation was patient withdrawal of consent from
the study, seven patients in each group. The flow of study participants
is illustrated in Figure 2.

Table 1 shows the demographic data and baseline characteristics
of each group. Age, height, body weight, waist circumference, and
severity of ED showed no significant difference between the two groups,
but the duration of diabetes and ED was longer in on-demand group.

Primary efficacy variable

The EFD score of IIEF indicated significant improvement in both
groups after 8 weeks of treatment compared with the screening period.
After 8 weeks of treatment with on-demand 200 mg of udenafil and
once-daily 50 mg of udenafil, the mean EFD score was 25.04 and 24.52,
respectively (both P < 0.0001 vs screening), and the mean of change in
the EFD score between screening and after treatment was 10.78 and
9.97, respectively. In the per-protocol (PP) analysis, the mean EFD
score was 25.40 and 24.86, and the change in EFD score was 11.49
and 10.55, respectively. The change was also statistically significant
in the PP analysis. After 4 weeks treatment-free follow-up period,
the efficacy of treatment was not maintained in both groups, and
the EFD score indicated a significant decrease in both groups (both
P <0.0001) (Figure 3). There was no significant difference in efficacy
between the two groups. In addition, the efficacy of once-daily 50 mg
of udenafil was not inferior to on-demand 200 mg of udenafil. The
lower limit of the two-sided 95% CI for the difference in change from
baseline and 8 weeks after treatment in the EFD of IIEF scores between
once-daily 50 mg group and on-demand 200 mg group was —2.0. The
lower limit was >3.0, and indicated noninferiority. The duration of

Patients screened
n=268

Screening failures (n=107)
Low testosterone (19)

Consent withdrawn (21)

Lost to follow-up (6)

Non-eligible determined by randomization
criteria or screening tests (40)
| Viagra non-responder (1)
HbA1c 2 9% (13)

History of heart disease (1)
Need for cimetidine (2)

Type 1 Diabetes mellitus (1)
Age 2 65 (1)

History of proliferative diabetic
retinopathy (2)

Patients Enrolled and Randomized
n=161
]
| |

On demand (200 mg) Daily dosed (50 mg)
n=80 n=81
Completed Withdrawn Completed Withdrawn
n=70 n=10 n=71 n=10

Figure 2: Flow of the participants through the study.
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diabetes and ED was longer in on-demand group. Therefore, primary
efficacy analysis with covariates adjustment was conducted. The result
of between group difference and 95% CI was —0.55 (-1.76, 0.67), and
demonstrated noninferiority.

Secondary efficacy variable

The secondary efficacy parameters were Q3 and Q4 of the IIEF, the
other four domains of the ITEF, Q2 and Q3 of SEP, GAQ, the percentage
of patients returning to normal EF, and the change in biomarkers of
endothelial function after treatment.

The IIEF Q3 (Q3, frequency of penetration) and Q4 (Q4,
frequency of maintaining an erection) scores increased after 8 weeks
of treatment compared with screening (P < 0.0001). The mean
change in score was 1.91 + 1.51 (Q3) and 1.82 + 1.49 (Q4) in the
on-demand group and 1.73 * 1.30 (Q3) and 1.75 *+ 1.26 (Q4) in
the once-daily group. The scores after the treatment-free follow-up
period was not maintained with the decrease of —1.44 +1.55 (Q3)
and -1.27 + 1.68 (Q4) in the on-demand group and —0.96 £1.53 (Q3)
and —-1.20 + 1.44 (Q4) in the once-daily group. In addition, there
was no significant difference in the change of IIEF Q3 and Q4 scores
between the two groups.

All domains of IIEFE, erectile function, intercourse satisfaction,
orgasmic function, sexual desire, and overall satisfaction demonstrated
improvement after treatment compared with screening (P < 0.0001)
and the efficacy was not maintained after the 4 weeks treatment-free
follow-up period. In addition, there was no significant difference
between the two groups (Figure 4).

Table 1: Demographic data and baseline characteristics of each group

On-demand Daily dosed P value
group (n=80)  group (n=81)

Age (year) 54.44+6.00 53.88+6.07 0.5564
Height (cm) 169.90+6.02 169.89+4.59  0.9942
Body weight (kg) 71.99+9.29  72.99+10.08 0.5143
Waist circumference (cm) 89.81+7.35 89.35+8.01 0.7043
Duration of diabetes (year) 14.41+6.09 9.43+6.35 0.0248*
Duration of ED 3.89+2.38 3.10+2.20 0.0241*
Mean IIEF EFD score (baseline) 24.62+4.08 24.90+3.75 0.6511
Severity of ED (EFD score), n (%)

Severe (<11) 23 (28.8) 16 (19.8) 0.3554

Moderate (11~16) 22 (27.5) 30 (37.0)

Mild to moderate (17~21) 26 (32.5) 29 (35.8)

Mild (22~25) 9(11.3) 6 (7.4)

*P<0.05. The values are the mean+SD. IIEF: International Index of Erectile Function;
EFD: erectile function domain; SD: standard deviation; ED: erectile dysfunction

] - O Screening (-4 week)
% 20 % \ Baseline (0 week|
.g § O 4 week | |
E 17 § B 8 week
- | § 12 week

On-demand (200 mg)

Daily dosed (50 mg)

Figure 3: Primary efficacy variable. Erectile function domain score of
International Index of Erectile Function in both treatment groups. After
8 weeks of treatment, a significant increase was observed compared with
the screening period. After the 4 weeks treatment-free follow-up period, the
erectile function domain score decreased significantly in both groups.
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After 8 weeks treatment period, successful penetration (SEP Q2)
was achieved in 95.05% of patients in the on-demand group and
94.56% in the daily-dosed group (96.27% vs 96.63% in PP analysis).
Sexual intercourse was successfully completed (SEP Q3) in 84.82% of
patients in the on-demand group and 83.95% in the daily-dosed group
(85.90% vs 88.34% in PP analysis). SEP was assessed from baseline
in the study, and there were no significant changes after treatment
compared with baseline in SEP Q2 and SEP Q3. After the treatment-free
follow-up period, the rate of successful penetration and successful
intercourse attempts showed a significant decrease in both groups.

The proportion of yes responses to the GAQ was 89.7% for
on-demand 200 mg of udenafil and 92.4% for daily 50 mg of udenafil.
However, the proportion of yes responses decreased to 32.9% and
42.3% in the on-demand 200 mg of udenafil group and daily 50 mg of
udenafil group, respectively, after the treatment-free follow-up period.
There was no significant difference between two groups in GAQ
after treatment (P = 0.5585) and after the treatment-free follow-up
period (P = 0.2494).

The percentage of patients who achieved normal EFD scores (>26)
was 53.8% in the on-demand group and 43.0% in the once-daily
group (58.1% vs 43.2% in PP analysis). There was no significant
difference between the two groups (P = 0.1754). In addition, the
percentage of patients with normal EFD scores decreased to 12.7%
and 15.7% in the on-demand 200 mg of udenafil group and once-daily
50 mg of udenafil group, respectively (11.6% vs 18.2% in PP analysis)
after the treatment-free follow-up period. There was also no significant
difference between the two groups (P = 0.6051).

With regard to the change in biomarkers of endothelial function
after treatment, endothelin-1 increased after treatment in the
once-daily 50 mg of udenafil group (P < 0.01) and TNF-o decreased
in the on-demand 200 mg of udenafil group (P < 0.05). However, the
mean values for all biomarkers at baseline and after 8 weeks of treatment
were within normal ranges in both treatment groups. In addition, there
was no significant difference between the two groups in all biomarkers
of endothelial function (Table 2).

Safety

In this study, udenafil was well-tolerated in both groups, and most
adverse events were mild to moderate in severity. The most commonly
reported treatment-related adverse drug reaction was flushing in the
on-demand group (8.9%, n = 7) and 3.8% (n = 3) in the daily-dosed
group. Headache was reported in 2.5% (n = 2) of patients in the
on-demand group and 1.3% (n = 1) in the daily-dosed group. There
was no significant difference between the two groups in the incidence
of treatment-related adverse drug reactions. One case in each group
experienced an adverse event that led to discontinuation. Cellulitis
occurred in one patient in the on-demand group, which was considered
to be unlikely related to udenafil treatment; it was the only case of
severe adverse event in the study.

There were no clinically significant changes in laboratory data.
The slight decrease in the mean diastolic pressure (mean + standard
deviation: —3.19 + 9.16 mmHg) in the on-demand group was noted.
However, the change was within the normal reference range. An ECG
abnormality was detected in one case in each group; however, it was
temporary and not clinically significant.

DISCUSSION

This study demonstrated that daily 50 mg of udenafil is safe,
well-tolerated, and has comparable efficacy to on-demand 200 mg of
udenafil in patients with type 2 diabetes with ED. To our knowledge, this
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Figure 4: Five domains of International Index of Erectile Function (I1EF). The
mean change from screening for each domain of IIEF. There were statistically
significant changes for all of the domains of the IIEF in both treatment groups.

Table 2: Change in the hiomarkers of endothelial function at baseline
and after treatment

On-demand Daily-dosed P value
group (n=78) group (n=80)

Endothelin-1 (pg ml-*)

Baseline 1.05+0.24 1.09+0.36

After treatment period 1.12+0.37 1.20+0.39

Change after treatment 0.07+0.32 0.15+0.35* 0.1320
VCAM-1 (ng ml-?)

Baseline 579.15+150.84 547.94+125.24

After treatment period 579.69+141.63 561.43+129.01

Change after treatment -1.59+£110.65 13.92+90.57 0.3504
ICAM-1 (ng ml-t)

Baseline 195.87+77.95 177.98+62.38

After treatment period 196.61+89.37 178.54+69.95

Change after treatment 2.50+32.65 3.65+34.34 0.8343
hsCRP (mg I1)

Baseline 1.79+4.48 1.34+2.35

After treatment period 1.18+2.46 0.81+0.72

Change after treatment -0.64+5.09 -0.53+2.42 0.8574
TNF-a (pg ml-t)

Baseline 2.37+£3.51 2.38+4.30

After treatment period 1.47+1.17 2.38+4.57

Change after treatment -0.93+3.49* -0.05+5.64 0.2539

*P<0.05. The values are presented as meanzs.d. VCAM-1: vascular cell adhesion
molecule-1; ICAM-1: intercellular adhesion molecule-1; hsCRP: high-sensitivity C-reactive
protein; TNF-a: tumor necrosis factor-alpha

is the first study to compare the efficacy and biomarkers of endothelial
function between once-daily and on-demand PDES5 inhibitor dosing
in diabetic patients with ED. The primary and secondary efficacy
parameters indicated significant improvement in erectile function in
both groups after the treatment period when compared with screening.
The mean IIEF-EFD score increased, and the efficacy of daily dosing
was not inferior and was comparable to on-demand dosing. The
mean ITEF-EFD score at baseline did not demonstrate the difference
between the two groups. However, the duration of diabetes and ED was
longer in the on-demand group. Therefore, primary efficacy analysis
with covariates adjustment was conducted. The result of between
group difference and 95% CI was —0.55 (—1.76, 0.67), demonstrated
noninferiority for once-daily dosing.

Four other domain scores of IIEF and the mean score of Q3 of
IIEF (successful penetration) and Q4 of ITEF (frequency of maintaining



an erection) indicated a significant increase in both groups without
between-group differences. Successful penetration and successful
completion of sexual intercourse improved in both groups. In
addition, improved erections were reported in 89.7% of patients in the
on-demand group and 92.4% in the daily-dosed group after treatment.
After the treatment-free follow-up period, the improvement in erectile
function was not maintained in both treatment groups, indicating that
once-daily 50 mg of udenafil treatment for 8 weeks did not provide
a prolonged advantage over the on-demand udenafil regimen. In
addition, there was no clinically significant change in biomarkers
of endothelial function. Compliance with treatment was higher in
the once-daily udenafil group compared with the on-demand group
(97.10% + 11.39% vs 91.06% + 14.29%, P = 0.0039).

The daily administration of PDES5 inhibitors produced favorable
effects in previous clinical studies. McMahon compared the efficacy
and safety of daily dosed tadalafil and on-demand tadalafil in the
treatment of ED. Both on-demand and daily tadalafil enhanced all
efficacy outcomes and were well-tolerated. The change in the IIEF
domain score and the successful completion of sexual intercourse
were higher with daily dosing. Seventy-two percent of patients
preferred daily tadalafil and the main reasons for the preference were
sexual spontaneity and efficacy."! McMahon also reported that 10 mg
and 20 mg of daily tadalafil were effective and well-tolerated in men
previously unresponsive to on-demand tadalafil* and proposed that the
improvement in the erectile response is most likely related to improved
endothelial function. Daily vardenafil** and another study with tadalafil
once-daily,” also improved ED in patients who previously did not
respond to on-demand PDES5 inhibitor treatment. However, there are
some conflicting results regarding endothelial function improvement
with PDES5 inhibitor treatment in other clinical studies. Zumbé et al.
compared the efficacy of once-daily and on-demand vardenafil in the
treatment of mild-to-moderate ED and evaluated the sustainability of
improvement in erectile function after long-term treatment. Although
both treatments improved erectile function, there was no significant
difference between the groups in efficacy and treatment satisfaction. In
addition, once-daily vardenafil treatment for 24 weeks did not provide
prolonged advantages over on-demand administration.” Another study
with nightly dosing of sildenafil for 1 year demonstrated improved
erectile function and endothelial function after a treatment-free
follow-up period.”” Our study with once-daily and on-demand udenafil
did not demonstrate a significant difference between the two groups
and the treatment efficacy was not maintained after treatment. Diabetic
patients constitute a difficult-to-treat subpopulation in the treatment
of ED and have multiple risk factors for ED. Diabetic patients may
need longer treatment periods or higher doses of PDE5 inhibitor for
a prolonged effect after treatment or recovery from ED.

Erectile dysfunction is highly prevalent in patients with vascular
diseases, such as coronary artery, cerebrovascular and peripheral
arterial disease, whereas there is an increased risk of cardiovascular
events (angina, myocardial infarction, stroke, transient ischemic
attack, and intermittent claudication) in patients with preexisting
ED. This observation implies an intimate nexus between the two
conditions.”**” The shared etiologic factor with vascular disease is
endothelial dysfunction.”® Improvement in endothelial function in
diabetes, which is associated with increased risk of cardiovascular
disease, is particularly important. The effect of PDE5 inhibitors on
endothelial function remains controversial. Some studies on sildenafil
and tadalafil have demonstrated improvement in endothelial function
assessed with peak systolic velocity, flow-mediated dilatation and
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biomarkers of endothelial function.'*'#?3!-* On the other hand, in a
study with coronary heart disease patients, sildenafil did not improve
peripheral endothelium-dependent vasomotor or fibrinolytic function.*
Aversa et al. have reported improved endothelial function after chronic
administration of sildenafil in men with type 2 diabetes without erectile
dysfunction.”? However, another study with once-daily tadalafil in
diabetes mellitus and ED patients demonstrated improvement in
erectile function; however, there was no significant change in the
endothelial biomarkers." Daily administration of PDE5 inhibitors may
have benefits beyond treating ED. Although our study results did not
indicate improvement in the biomarkers of endothelial function, recent
data suggest that chronic dosing of PDES5 inhibitors may have prolonged
beneficial effects on vascular endothelial function. Several factors may
have contributed to the results regarding the biomarkers of endothelial
function. These factors include diabetic patients being less responsive
to treatment for ED when compared with nondiabetic patients as well
as a short treatment period and low dosage of daily udenafil.

Both treatments with udenafil in diabetic patients were safe and
well-tolerated. In addition, daily administration of udenafil was
not associated with a higher incidence of treatment-related adverse
events. The most commonly reported adverse events were flushing
and headache, which are similar to previously reported adverse
events in treatments with PDES5 inhibitors.'>'#*%> All the adverse
events associated with daily and on-demand udenafil treatment were
mild-to-moderate in severity. The ECG and laboratory test results
showed no evidence of abnormality related to udenafil treatment.

The unique feature of this study is that the dose of udenafil was
controlled to match the same total dose in both groups. In addition, we
compared the efficacy of daily dosing with the on-demand regimen with
the integrated result of erectile function and endothelial biomarkers
in diabetic patients with ED. The limitations of this study are that
it was a two-arm, noninferiority trial that lacked a placebo group,
and the number of included patients was relatively small. A larger
controlled multi-center trial with longer treatment duration will be
needed to assess the effect of daily PDE5 inhibitor administration on
endothelial function and the prolonged effect after discontinuation.
It would be interesting to determine the optimal treatment dose and
duration according to the degree of ED, the number of risk factors, and
whether there are special candidates who may benefit from chronic
daily administration of PDES5 inhibitors.

The efficacy of once-daily 50 mg of udenafil was not inferior
and was comparable with on-demand 200 mg of udenafil. There was
no significant between group differences observed in adverse drug
reactions. Udenafil 50 mg once-daily may be an effective and safe
treatment option for type 2 diabetic patients with ED. Further studies
are required to establish the role and beneficial effects of the PDE5
inhibitor in diabetic patients.
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