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A multi-center, randomized, double-blind, placebo-controlled study was conducted with
158 subjects who were randomized to placebo or avanafil 50, 100, and 200 mg on
demand for 8 weeks to evaluate the safety, tolerability, and efficacy of avanafil in the
treatment of erectile dysfunction (ED) in Korean men. The primary outcome was the
erectile function (EF) domain score of the International Index of Erectile Function (IIEF)
questionnaire. Secondary outcomes included changes in the scores of IIEF questions 3 and
4 (IIEF Q3, Q4) from baseline, changes in all domain scores in the IlEF from baseline, Sexual
Encounter Profile questions 2-5 (SEP2-5), the Global Efficacy Assessment Question
(GEAQ), and the number of subjects whose EF domain score at the 8th week visit was

> 26. After 8 weeks of treatment, the dose groups except avanafil 50 mg scored
significantly higher on the IIEF-EF domain from baseline than the placebo group. The
changes from baseline in the avanafil group in IIEF Q3 (all doses) and Q4 (200 mg alone)
were higher than the placebo group. The differences between avanafil and placebo groups
were significant in SEP2 (100 and 200 mg) and SEP3-5 (200 mg). The differences in the
GEAQ "Yes" response were also significant in the avanafil 100 and 200 mg groups.
Regarding the ratio of normal EF at the end of the study, avanafil 200 mg differed
significantly from the placebo. Most treatment-associated adverse events were mild and
resolved spontaneously. This is a clinical trial study and was registered at www.
ClinicalTrials.gov (Identifier: NCT02477436).
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INTRODUCTION

Erectile dysfunction (ED) is defined as a persistent inability to attain and/or maintain
an erection for satisfactory sexual intercourse (1). ED can occur for a variety of reasons
(2-4). Typically, it can be classified as having a neurogenic, psychogenic, or endocrino-
logic basis. However, for the most part, reduction of penile blood supply is understood
as the most basic mechanism of its development (5).

Oral phosphodiesterase type 5 (PDES5) inhibitors are currently the most widely used
drugs and are recommended in the guidelines of various medical associations as the
standard initial treatment for ED (6,7). Since the development of sildenafil, several PDE5
inhibitors have been developed and used. Many comparative studies have been con-
ducted on their efficacy, which is generally similar (8). However, because the pharma-
cokinetic properties of each drug and the specificity for PDE5 isoenzyme differ slightly
for each drug, it is also known that the efficacious time period after drug administra-
tion and their side effects also differ slightly (9).

When avanafil was developed, it was expected to have a rapid onset time and high
selectivity for PDE5. Avanatfil is a potent PDES5 inhibitor with a Tiax 0f 30-45 minutes and
a half-life of 3-5 hours (10,11). Avanafil is known to have a higher selectivity for PDE5
than other PDES5 inhibitors. This characteristic of avanafil differs from that of sildenafil,
vardenafil, and tadalafil, which all involve some inhibitory activity on other PDE en-
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zymes (PDE1, PDE6, and PDE11) (10,11).

Avanafil also has advantages in terms of its rapid effects after
administration. Because it is effective 15-30 minutes after inges-
tion, it eliminates the inconvenience of patients having to wait a
considerable time before attempting sexual intercourse (12). This
will alleviate patients’ concerns about time and is expected to
have positive effects from a psychological point of view, further
enhancing the drug’s efficacy. Despite these advantages of ava-
nafil, it is the most recently developed PDE5 inhibitor and still
lacks comprehensive clinical support. Furthermore, most stud-
ies on avanafil have focused on the currently used doses of 100
and 200 mg, so data on the efficacy of 50 mg are lacking (13). There-
fore, we evaluated the safety and efficacy of all 3 dose levels of
avanafil in Korean men with ED.

MATERIALS AND METHODS
Methods
Study design

The screening test for the suitability of each subject was perform-

Randomization

ed at least 4 weeks before administration of the investigational
product (visit 1). At visit 2, the International Index of Erectile Func-
tion (IIEF) (14) was evaluated and the subject’s diary, given to
each subject at the time of the screening visit, was collected and
reviewed. To be enrolled, a subject must have had atleast 4 sex-
ual intercourse events, on separate days, and a failure rate over
50% (question 4). Randomization numbers were given to pati-
ents who were judged to be suitable for the study, and a 4-week
supply of investigational product (avanafil 50, 100, or 200 mg,
or placebo) was provided; they were provided with more prod-
uct on a subsequent visit. Patients were instructed to take the
investigational products for 8 weeks on an ‘as needed’ basis, -30
minutes prior to sexual intercourse, and not to exceed one dose
per day during the trial. They were also advised to avoid exces-
sive eating and drinking 2 hours before and 2 hours after taking
the investigational product (Fig. 1A). During the 8 week treat-
ment period, patient tolerance and responses to the study drug
were assessed by the investigator every 4 weeks (visits 3, 4). Pa-
tients who needed a follow-up visit due to safety issues visited
the hospital 1 or 2 weeks after the post-therapy visit.

Screening v
-4 wk 0 4 wk 8 wk 9 wk
I I I I I
s 4 : Moo
Treatment Double-blind treatment Follow-up Q
run-in period
Randomized Group No.
160 Placebo 40
Avanafil 50 mg 40
Avanafil 100 mg 40
Avanafil200mg 40
} } Placebo 1 subject
Safety Group No.
159 Placebo 39
Avanafil 50 mg 40
Avanafil 100 mg 40
Avanafil200mg 40
\ Avanafil 200 mg
\ 1 subject: withdrawl
ITT Group No.
158 Placebo 39
Avanafil 50 mg 40 Placebo 4 subjects
Avanafil 100 mg 40 Avanafil 50 mg 6 subjects
Avanafil200mg 39 (4: visit window violation,
\ 2: non-compliance)
\ Avanafil 100 mg 5 subjects (3: visit
PP Group No. window violation, 2: non-compliance)
137 Placebo 35 Avanafil 200 mg 6 subjects
Avanafil 50 mg 34 (6: visit window violation)
Avanafil 100mg 35
Avanafil 200 mg 33 e

Fig. 1. Study schedule (A) and patient disposition (B).
[TT = intent-to-treat, PP = per protoccol.
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Subjects

Inclusion criteria were: male subject aged 19-70 with history of
ED for atleast 6 months; a stable, monogamous relationship with
a female partner; a partner who was not pregnant or lactating
and was using contraception; judged as suitable from the screen-
ing test; consent to participate in the clinical study in writing; at
least 4 attempts at sexual intercourse on separate days during
the 4-week run-in period with a failure rate over 50%; and a score
of 11-25 in the EF domain of IIEF during the 4-week run-in pe-
riod.

Men with the following conditions were excluded from the
study: spinal cord injury, radical prostatectomy, anatomical de-
formity of the penis, ED due to neurogenic or endocrine cause
(e.g., hyperprolactinemia, low serum testosterone levels), un-
controlled major psychiatric disorder, significant neurological
abnormalities, a history of alcoholism or substance abuse, he-
patic dysfunction or renal dysfunction, uncontrollable diabetes,
proliferative diabetic retinopathy, stroke, transient ischemic at-
tacks, myocardial infarction, heart failure, unstable angina or
fatal arrhythmia, serious hypotension (systolic blood pressure/
diastolic blood pressure [SBP/DBP] less than 90/50 mmHg in a
sitting position), uncontrollable severe hypertension (SBP/DBP
over 170/100 mmHg in a sitting position), hematological disor-
ders, or a serious gastrointestinal (GI) bleeding disorder within
1 year. Subjects were also ineligible if they had been receiving
regular treatment with nitrates, anticoagulants (except for low-
dose aspirin), androgens, anti-androgens, inhibitor of cytochrome
P450 3A4, anticancer chemotherapy, or trazodone. Patients with
a history of an anaphylactic reaction to a PDE5 inhibitor, unsuc-
cessful use of a PDE5 inhibitor, or having taken other agent(s)
in a clinical trial within 30 days were also excluded. Concomi-
tant use of another ED treatment was forbidden.

Outcome measures

The primary efficacy variable was the change in the EF domain
scores of the IIEF questionnaire from baseline, calculated by
comparing total scores from questions 1-5 and 15 from the IIEF
questionnaire (14).

Secondary efficacy measures included changes in questions
2-5 of the Sexual Encounter Profile (SEP2: Were you able to in-
sert your penis into your partner’s vagina?; SEP3: Did your erec-
tion last long enough for you to have successful intercourse?;
SEP4: Were you satisfied with the hardness of your erection?;
SEP5: Were you satisfied overall with this sexual experience)
from baseline, changes in other domain scores of the IIEF from
baseline, change in scores of the IIEF questions 3 and 4 (IIEF
Q3, Q4) from baseline, patient responses to the Global Efficacy
Assessment Question (GEAQ: Has the treatment you have been
taking during the last 4 weeks improved your erections?), and
the number of subjects whose EF domain score at the 8th week
visitwas > 26.
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Adverse events (AEs) were classified as undesirable and un-
expected signs, symptoms, diseases, and accidents arising after
administration throughout the study period. Safety assessments
included laboratory tests (hematology, clinical biochemistry,
blood coagulation test, and urinalysis), vital signs (blood pres-
sure and heart rate), physical examination, 12-lead electrocar-
diogram recordings, and patient reports of AEs.

Safety evaluation

AEs and adverse drug reactions: Differences between the pla-
cebo group and the avanafil groups were compared using > or
Fisher’s exact test. AEs reported in study subjects are presented
according to the World Health Organization (WHO) Adverse
Reactions Terminology (WHOART) system organ classes. Ad-
verse drug reactions related to the investigational product were
compared using the same method.

Statistical analysis

For randomization, the ‘proc plan’ procedure in the SAS software
(ver. 9.1; SAS Institute, Cary, NC, USA) was used. Using a block
randomization method, subjects were divided randomly into
avanafil 50, 100, and 200 mg and placebo: 4 groups in a 1:1:1:1
ratio. Regarding the definition of the evaluation population, the
maximum efficacy evaluation population included subjects who
satisfied the inclusion criteria, took the investigational product
at least once, visited the hospital after taking the investigational
product, and who provided results for the efficacy evaluation.
The safety evaluation population consisted of subjects who made
a visit after taking the investigational product once or more and
who provided follow-up safety results.

To evaluate initial comparability, discrete variables were com-
pared using y’ tests or Fisher’s exact test, and successive variables
were compared using analysis of variance (ANOVA) or the Kru-
skal-Wallis test.

The efficacy evaluation was performed using each of the fol-
lowing methods. Analysis of covariance (ANCOVA) was used to
check whether there was a difference between 2 groups in chan-
ges of all domain scores in IIEF and success rate in SEP Q2-5.
The differences in GEAQ and normal erectile function (IIEF-EF
domain score > 26) between groups were analyzed by y* tests.
The efficacy results were analyzed using Dunnett’s or Bonferro-
ni’s multiple comparison tests to check whether there was a sig-
nificant difference between the placebo group and the avanafil
groups. All statistical analyses were performed at a significance
level of 5% and a test power of 80%, and were 2-sided.

The number of patients evaluated in this study was based on
the results of a phase II clinical study involving Westerners (15).
The number of subjects was calculated on the assumption that
the avanafil 100 mg group would differ significantly in the EF do-
main. Considering the results of the Western study, the differ-
ence between the placebo group and the avanafil 100 mg group
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was fixed to 5 and standard deviation was fixed at 7.5. As a re-
sult, each group needed 36 subjects. However, the actual groups
contained 40 subjects and the target number was fixed to 160,
considering drop-outs. The a-error was 0.05 (2-tail test) and the
[-error was 0.2.

Ethics statement

This multi-center, prospective, randomized, double-blinded,
placebo-controlled, therapeutic exploratory clinical study was
conducted at 8 centers in Korea in accordance with Good Clini-
cal Practice (GCP) and International Conference on Harmoni-
zation guidelines (ICH), and was consistent with the ethical prin-
ciples of the Declaration of Helsinki. Forms of the documents
related with this clinical study, i.e., the study protocol and the
informed consent form, were all reviewed and approved by In-
stitutional Review Board of Pusan National University Hospital
(No. PNUH 2007111). Written informed consent was obtained
from each patient prior to randomization. The present clinical
trial was registered at www.ClinicalTrials.gov (Identifier: NCT-
02477436).

Table 1. Baseline characteristics of patients (ITT population)

RESULTS

Demographics

Of the 160 subjects, 158 were included in the intent-to treat (ITT)
population and 137 subjects were included in the per protocol
(PP) population, which were used for analyses of efficacy pa-
rameters (Fig. 1B). The mean patient age was 56.4 + 7.8 years.
At baseline, no clinically or statistically meaningful difference
was found between the treatment groups with respect to demo-
graphic or clinical variables (Table 1).

Primary efficacy outcome variables

EF domain in IIEF questionnaire

The change from baseline in total EF domain scores in each dos-
age group was statistically significant (P < 0.001). In multiple
comparisons, the dosage groups except for avanafil 50 mg dif-
fered significantly from the placebo group (Table 2).

Secondary efficacy outcome variables

IIEF domains other than EF

IIEF domain scores were similar at baseline, but the avanafil
groups had significantly higher endpoint IIEF scores across all

Category Placebo (n = 39) Avanafil 50 mg (n = 40) Avanafil 100 mg (n = 40) Avanafil 200 mg (n = 39) Total (n = 158)
Age, yr

Mean (SD) 56.7 (9.0) 55.7 (7.6) 57.2(8.0) 56.1(6.7) 56.4 (7.8)

Median 58 57 59 57 58

Min—Max 29-69 41-67 33-69 42-67 29-69
Smoking, No. (%)

Yes 10 (25.6) 8(20.0) 8(20.0) 9(23.1) 35

No 29 (74.4) 32 (80.0) 32 (80.0) 30 (76.9) 123
Alcohol, No. (%)

Yes 21(63.9) 27 (67.5) 23 (57.5) 21(63.9) 92

No 18 (46.2) 13 (32.5) 17 (42.5) 18 (46.2) 66
EF domain

Mean (SD) 15.1(3.0) 16.0 (3.0) 15.7 (3.0) 16.0 (3.1) 15.7 (3.0)

Median 15 16 16 16 16

Min—Max 11-22 11-24 11-21 11-25 11-25
Duration of ED, yr

Mean (SD) 594.7) 4.8 (4.0) 5.2 (5.0) 4.6 (3.4) 51 4.3

Median 5.0 4.0 31 35 4.0

Min—Max 0.6-20.0 0.6-14.2 0.8-23.0 0.8-15.0 0.6-23.0
Etiology, No. (%)

Organic origin 13 (33.3) 16 (40.0) 14 (35.0) 13 (33.3) 56

Mixed origin 23 (59.0) 22 (55.0) 21 (52.5) 22 (56.4) 88

Psychological origin 3(7.7) 2(5.0) 5(12.5) 4(10.3) 14
Previous treatment for ED, No. (%)

None 15 (38.5) 22 (55.0) 24 (60.0) 24 (61.5) 85

Experienced 24 (61.5) 18 (45.0) 16 (40.0) 15 (38.5) 73
Concomitant diseases, No. (%)

None 6 (15.4) 7(17.5) 6 (15.0) 5(12.8) 24

Yes 33(84.6) 33(82.5) 34 (85.0) 34 (87.2) 134

There were no significant differences between the groups in all parameters.

SD = standard deviation, ITT = intent-to-treat, Min = minimum, Max = maximum, ED = erectile dysfunction, EF = erectile function.
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Table 2. Mean change from baseline in the IEF domain score

IIEF domains Placebo (n = 39) Avanafil 50 mg (n = 40)  Avanafil 100 mg (n = 40)  Avanafil 200 mg (n = 39)
EF Responses (8 wk) 18 6 (7.6) 20 7 (5.5) 22 6(5.9) 25 3(4.1)
Change from baseline 2(1.4,5.1) 9(3.1,6.7) 8(5.0,8.6)" 1(7.3,11.0)f
Intercourse satisfaction Responses (8 wk) 5(2.8) 3 (2.3 .8 (3.3 1 1 2 (2.9
Change from baseline 4(1.5,3.3) 022,39 425,42 .9(4.0,5.8)
Orgasmic function Responses (8 wk) 8(2.8) .8 (2.4) 3(2.4) A4(1.7)
Change from baseline .7(=0.03,1.5) .7(1.0,2.5) 1(1.3,2.8)7" 1(2.3,3.8)!
Sexual desire Responses (8 wk) .8 (2.0) .6 (1.6) 9 (2.0) .6 (1.6)
Change from baseline 9. 3 1.4) 4(0.8,1.9 4 (0. 9 1.9 1(1.5,2.6)
Overall satisfaction Responses (8 wk) 32 9(1.8) 1@3 4(1.7)
Change from baseline .0 (0. 3 1.6) .6(1.0,2.2) 8 (1. 2 2.5) 124,377
Question 3 Responses (8 wk) 4 (1.5) 1(1.2) 3(1.0) .8(0.9)
Change from baseline 2(=0.1,0.5) .8(0.5,1.2)* .0(0.7,1.3) 4(1.0,1.7)f
Question 4 Responses (8 wk) 7(1.5) 6(1.4) 1(1.6) 713
Change from baseline 1(0.7,1.6) .1(0.6,1.5) 5(1.0,1.9) 1(1.6,2.6)
All values are expressed as mean (SD) and number (95% Cl).
EF = erectile function, IIEF = International Index of Erectile Function, SD = standard deviation, Cl = confidence interval.
*P < 0.05; TP < 0.001, vs. placebo.
6 O Baseline ® Endpoint 5 O Baseline | Endpoint
51 N 438 .
* 4 I
a1 43 3.7
o 4+ 35 ® 3.1
8 34 34 33 8 3+ 2.7 26
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Fig. 2. Effects of avanafil on reponses to IIEF Q3 (A) and IIEF Q4 (B) score at 8 weeks after the start of treatment.

lIEF = International Index of Erectile Function, IIEF Q3 =
*P < 0.05 vs. placebo.

IIEF domains compared with the placebo group (Table 2).

IIEF Q3 and Q4
The change from baseline in IIEF Q3 scores in each dose group
was statistically significant (P < 0.001). In multiple comparisons,
all dose groups of avanafil differed significantly from the place-
bo group (Fig. 2A).

The change from baseline in the score of IIEF Q4 in each dose
group was statistically significant (P = 0.008). In multiple com-
parisons, avanafil 200 mg differed significantly from the place-
bo (Fig. 2B).

SEP 2-5

SEP 2 success rates were 66.4%, 81.7%, 86.5%, and 93.5% for the
placebo, avanafil 50, 100, and 200 mg, respectively. The change
from baseline in SEP 2 success rate in each dose group was sta-
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International Index of Erectile Function questions 3, lEF Q4 =

International Index of Erectile Function questions 4.

tistically significant (P = 0.001). In multiple comparisons, avana-
fil 100 and 200 mg differed significantly from the placebo (Fig. 3A).

SEP 3 success rates were 41.9%, 34.3%, 56.3%, and 64.1% for
the placebo, avanafil 50, 100, and 200 mg, respectively. The change
from baseline in SEP 3 success rate in each dose group was sta-
tistically significant (P = 0.002). In multiple comparisons, ava-
nafil 200 mg differed significantly from the placebo (Fig. 3B). The
changes from baseline in SEP 4 and 5 success rates in each dose
group were statistically significant. In multiple comparisons, ava-
nafil 200 mg differed significantly from the placebo.

GEAQ

GEAQ improvement rates for the placebo, avanafil 50, 100, and
200 mg were 38.5%, 55%, 75%, and 89.5%, respectively. The dos-
age groups except for avanafil 50 mg differed significantly from
the placebo in multiple comparisons.

https://doi.org/10.3346/jkms.2017.32.6.1016
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Fig. 3. Effects of avanafil on reponses to the SEP2 (A) and SEP3 (B) at 8 weeks after the start of treatment.
SEP2 = Sexual Encounter Profile question 2, SEP3 = Sexual Encounter Profile question 3.
*P < 0.05 vs. placebo; TP < 0.001 vs. placebo.
Table 3. Incidence of adverse drug reactions by WHOART system organ class
Category Placebo Avanafil 50 mg Avanafil 100 mg Avanafil 200 mg Total
(n=39) (n = 40) (n = 40) (n = 40) (n=159)
ADR case, % 4(10.3) 3(7.5) 4(10.0) (12.5) 16 (10.1)
ADR event (event/subject) 7(0.18) 5(0.13) 5(0.13) 6(0.15) 23(0.14)
WHOART system organ class
Cardiovascular, general 2 (0.05) (0.00) 0(0.00) 0(0.00) 2 (0.01)
Blood pressure increased 2 (0.05) (0.00) 0(0.00) 0(0.00) 2(0.01)
Center & peripheral nervous system 1(0.03) (0.08) 1(0.03 2(0.05) 7(0.04)
Dizziness 0 (0.00) (0.00) 1(0.03) 0 (0.00) 1(0.01)
Headache 1(0.03) (0.03) 0(0.00) 2 (0.05) 4(0.03)
Migraine 0(0.00) (0.05) 0(0.00) 0(0.00) 2(0.01)
Gastro-intestinal system 0 (0.00) (0.00) 1(0.03) 0(0.00) 1(0.01)
Heartburn 0 (0.00) (0.00) 1(0.03) 0(0.00) 1(0.01)
Hearing and vestibular 0(0.00) (0.00) 1(0.03) 0 (0.00) 1(0.01)
Tinnitus 0(0.00) (0.00) 1(0.03) 0(0.00) 1(0.01)
Liver and biliary system 3(0.08) (0.03) 0(0.00) 0(0.00) 4(0.03)
ALT increased 1(0.03) (0.00) 0(0.00) 0(0.00) 1(0.01)
AST increased 1(0.03) (0.00) 0(0.00) 0 (0.00) 1(0.01)
Bilirubin increased 0(0.00) (0.03) 0(0.00) 0(0.00) 1(0.01)
GGT increased 1(0.03) (0.00) 0(0.00) 0(0.00) 1(0.01)
Vascular (extracardiac) 1(0.03) (0.03) 2(0.05) 3(0.08) 7(0.04)
Flushing 1(0.03) (0.03) 2 (0.05) 3(0.08) 7(0.04)
Vision 0 (0.00) (0.00) 0(0.00) 1(0.03) 1(0.01)
Ocular hyperemia 0(0.00) 0(0.00) 0(0.00) 1(0.03) 1(0.01)

WHOART = World Health Organization (WHO) Adverse Reactions Terminology, ADR = adverse drug reactions, ALT = alanine transaminase, AST = aspartate aminotransferase,

GGT = gamma-glutamy! transferase.

Ratio of normal EF

The total score of the EF domain at completion of administra-
tion was classified as ‘normal’ for > 26 and ‘abnormal’ for < 26.
The ratios of normal EF for the placebo, avanafil 50, 100, and
200 mg were 20.5%, 20.0%, 40.0%, and 59.0%, respectively. Ava-
nafil 200 mg differed significantly from the placebo (P = 0.001).

Safety and tolerability
In total, 159 subjects who took at least one dose were included

https://doi.org/10.3346/jkms.2017.32.6.1016

in the safety analysis of avanafil. Most AEs were mild in severity,
and no serious AE was reported during the study or follow-up
period (Table 3). No clinically significant changes in laboratory
tests, electrocardiogram, or blood pressure were observed in ei-
ther group.

DISCUSSION

Currently, the basis of ED treatment is PDES inhibitors (7). Since

http://jkms.org 1021
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the development of sildenafil, PDE5 inhibitors have been used
as the first-line treatment for ED, regardless of the cause (6). There
have been many reports of using PDES5 inhibitors to treat vari-
ous types of ED and varying degrees of ED (8). Although PDE5
inhibitors are efficacious for the treatment of ED, high rates of
treatment discontinuation have also been reported, ranging from
14.0%-80.4% (16). Reasons for treatment discontinuation include
lack of efficacy, AEs, fear about AEs, an unnatural forced drug-
induced erection, and the inconvenience of waiting for the drug’s
onset of action (17). If first-line ED therapy, such as PDE5 inhib-
itors, is not sufficient for patient satisfaction, a second-line ther-
apy is needed. The most commonly used second-line therapy
is intracavernous injection (7,18), which has a success rate of
-70%-85% (18). However, poor treatment compliance and en-
suing high dropout rates (41%-68%) have been reported (19,20).
Thus, there is a continuing need for the development and im-
provement of new PDES5 inhibitors for ED. One reason for re-
duced therapeutic efficacy of oral PDE5 inhibitors is that patients
do not adequately follow the medication counseling, such as
drug dosing time; another is that some patients are overly con-
cerned about side effects that may occur when taking the medi-
cation (21). Given this, avanafil may reduce the inconvenience
regarding dosing time because its onset of efficacy is very soon
after administration, and it is also advantageous in terms of side
effects due to its high selectivity for PDE5 (10,11). Based on our
results, we recommended taking the trial drug, avanafil, 30 min-
utes before sexual intercourse, which leads to a significant im-
provement in EF in terms of the primary and secondary outcomes.
However, in previous studies with other PDE5 inhibitors, the
study drug was usually taken 1-2 hours before attempting sexu-
al intercourse (8). In a previous study, Mulhall et al. (12) report-
ed that for all time intervals from dose to sexual attempt (15 min-
utes or less through > 360 minutes), the avanatil group had sig-
nificantly higher proportions of successful responses in terms
of vaginal penetration (SEP2), intercourse (SEP3), and overall
sexual experience vs. the placebo. In particular, after dosing with
100 or 200 mg avanatfil, 36.4% of sexual attempts (SEP3) at 15
minutes or less were successful vs. 4.5% for the placebo. Of all
attempts made from 16-30 minutes and from 31-60 minutes
after dosing, SEP3 success rates for the avanafil groups were 30.2%
and 29.5% vs. 7.7% and 11.3% for the placebo, respectively. These
results are consistent with the results of the present study, where
patients experienced significant improvement in EF when tak-
ing avanafil 30 minutes prior to sexual activity.

As summarized in Table 3, avanafil treatment was well toler-
ated with no major differences in the incidence of AEs leading
to discontinuation between the avanafil and placebo groups. The
reasons for drop-out in some patients in this study were with-
drawal of consent, visit window violation, and non-compliance
(no or insufficient number of sexual attempts).

One of the goals of the present study was to select the most
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appropriate dose among the 3 treatment options of avanafil. The
results revealed that 100 and 200 mg avanafil both differed sig-
nificantly from the placebo in almost all measures. Moreover,
avanafil 100 and 200 mg did not differ from the placebo in terms
of AEs, abnormal changes in clinical laboratory values, or chang-
es in vital signs. However, in the case of avanafil 50 mg, we did
not find a significant improvement compared with the placebo
in the EF domain in the IIEF questionnaire, IIEF Q4, SEP2-5, or
GEAQ. Except for our study, Goldstein’s study (10) was the only
clinical trial that evaluated the efficacy of avanafil 50 mg. They
reported that following 12 weeks of avanafil treatment without
food or alcohol restrictions, significant improvements in sexual
function were observed with all 3 doses of avanafil compared
with placebo. However, the 50 mg dose was inferior to the 100
and 200 mg doses, while the efficacy of the 100 and 200 mg dos-
es was similar. Wang’s study (22), which meta-analyzes 5 ran-
domized controlled trials, including Goldstein’s study (10), sug-
gests that although all doses of avanafil are effective, practitio-
ners should treat ED patients with avanafil at a starting dose of
100mg, and then adjust the dosage on demand taking both ef-
fectiveness and safety into consideration. Based on the results
of these clinical studies, the optimal doses of avanafil appear to
be 100 and 200 mg in Korea and other countries.

Because avanafil is the most recently developed PDES5 inhib-
itor, relatively few clinical studies have been conducted on it. The
present study was a multi-center study investigating the efficacy
and safety of avanafil in the treatment of Korean patients with ED.

Although the findings of this study suggest that avanafil is ab-
sorbed rapidly with a fast onset of drug action and has accept-
able efficacy and safety, some limitations should be noted. First,
due to sociocultural differences among various populations with
different ethnic origins, the efficacy and safety profile of avana-
fil observed in this study, which included Korean patients only,
may differ somewhat for other ethnic groups. Second, because
our patients were only enrolled at tertiary care centers, it could
be argued that the findings only reflect the efficacy of avanafil
in a select group of patients being managed by tertiary special-
ists. Third, the present study was designed to have a relatively
short period of treatment: 8 weeks. Long-term data are there-
fore needed, as in other PDE5 inhibitor studies. A final limitation
is that this study did not have a crossover design. In this study,
the efficacy of avanafil was not assessed according to ED sever-
ity. Future studies of avanafil should also include difficult-to-treat
patients with ED, such as those with diabetic ED and ED after
prostate cancer surgery.

In conclusion, avanafil, taken as needed 30 minutes before
sexual activity during an 8-week period, yielded significant im-
provements in EE as measured by the IIEE SEP, and GEAQ), in
Korean patients with ED. Avanafil 100 and 200 mg yielded sig-
nificant improvements compared with the placebo in most mea-
sures of efficacy. In terms of safety issues, avanafil 50, 100, and
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200 mg did not differ from the placebo. Based on these results,
we suggest that avanafil 100 and 200 mg may be useful therapeu-
tic agents for patients with ED.
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