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ABSTRACT

This study evaluated the individual opti-
mal dose of alprostadil in the office set-
ting that could be used as the basis for ef-
fective home self-injection therapy. The
study included 150 Asian men with erec-
tile dysfunction (ED). The mean age of
study participants was 48.3 years (range,
21 to 74 years), and the mean duration of
ED was 3.6 years. The most common
cause of ED was venogenic (24%), psy-
chogenic (21%), arteriogenic (13%), neu-
rogenic (0.7%), or a combination of these
(41%). An optimal response was seen in
72% of patients (n = 108) in the office
and 96% of patients (n = 100) at home.
The mean + SD office dose of alprostadil
was 19.4 + 12.8 ug versus 18.0 = 12.2
png at home. More than half of the pa-
tients (57% in an office setting and 53%
at home) achieved an optimal response at
a dose between 5 and 15 pg. By the 20-

256

g dose, 82% of patients had achieved
an optimal dose at home compared with
70% of patients in the office. An optimal
response was seen at the same dose in
the office and home in 75% of patients;
the dose at home decreased from the of-
fice dose for 16% of the patients and in-
creased for 9%. There were 24 patients
who experienced adverse events: penile
pain after injection (18 patients), cold
sweating (2 patients), pediculosis (1 pa-
tient), broken leg (1 patient), ankle pain
(1 patient), and prolonged erection (1 pa-
tient). One patient discontinued the study
because of penile pain. Alprostadil ster-
ile powder offered safe and effective
treatment of ED for home self-injection
therapy. Once an optimal dose response
had been established in the physician’s
office, further home adjustments were
needed in 25% of patients. Penile pain,
usually mild, was the most common, pos-
sibly related adverse effect reported.
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INTRODUCTION

The use of prostaglandin E, (PGE,) for
the diagnosis and treatment of male im-
potence was first reported by Ishi et al' in
1986. In subsequent clinical studies, PGE,
was reported to be as effective as or su-
perior to other intracavernous agents for
the treatment of erectile dysfunction
(ED).? At a dose of 10 to 20 pg, 55% to
86% of men with ED were reported to
have had complete functional erections
after PGE, injections, depending on the
study and the etiology of ED.%!!

PGE, normally in the form of alpros-
tadil, has become the preferred vasoactive
agent for the clinical diagnosis and treat-
ment of ED, as papaverine and phentol-
amine have been shown to be associated
with a higher incidence of serious side ef-
fects, such as priapism and other penile
complications.?-12

Initially, the intracavernous injection of
vasoactive drugs was used for the diag-
nosis of ED in the physician’s office; how-
ever, the long-term therapeutic potential
of these drugs was quickly recognized for
patients with the motivation and disci-
pline to learn self-injection techniques for
the treatment of ED. Since 1990, more
and more clinical trials have reported the
effectiveness of long-term, home self-in-
jection programs.>!%.12-19 Consequently,
in Europe and the United States, long-
term, self-injection programs for the treat-
ment of ED are now widely accepted.?!2
In most Asian countries, however, alpros-
tadil has not yet been approved for the
treatment of male impotence; as a result,
almost no clinical studies have investi-
gated home self-injection therapy in Asian
men with ED.202!

The purpose of this open-label, dose-
response study was to determine the indi-

vidual optimal dose of alprostadil in an
office setting and compare that dose with
the dose needed for effective self-injec-
tion home therapy of 1 month’s duration.

PATIENTS AND METHODS

Patients

A total of 150 men, 21 to 74 years of
age (mean, 48.3 years) with ED from 4
months’ to 35 years’ duration (mean, 3.6
years), were enrolled in the study. The
cause of ED was venogenic (24%), psy-
chogenic (21%), arteriogenic (13%), neu-
rogenic (0.7%), or of mixed origin (41%).
(Etiology was determined by individual
standard practice.) Patients were selected
from 2 sites in Taiwan, 1 site in China,
and 1 site in Thailand. After signing an
informed consent form, all patients had a
physical examination (including vital
signs, bulbocavernous reflex, cremasteric
reflex, and sphincter tone) and laboratory
evaluations (including complete blood
count and differential, urinalysis, and a
Venereal Disease Research Laboratories
antigen test for syphilis). The medical his-
tory included the nature and duration of
ED, as well as smoking habits. The clini-
cal assessment of the probable cause of
ED was also determined according to the
physician’s routine practice.

Patients were excluded if they had a
history of or propensity for priapism, an
underlying disease such as sickle cell ane-
mia or the sickle cell trait, untreated en-
docrine disorders, cavernous fibrosis or
anatomic deformation of the penis, or Pey-
ronie’s disease. In addition, patients who
had previously used intracavernous injec-
tions for ED treatment were excluded. Pa-
tients were also excluded if they had a re-
cent onset of acute illness (eg, myocardial
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infarction, stroke, or arrhythmias), a his-
tory of sexually transmitted diseases
within the preceding 6 months, or were
taking other investigational or hormonal
medications.

Dosing Regimen

In this open-label, dose-escalation
study, each patient was started with a 5-
pg dose. The dose was then titrated up-
ward to 10-, 15-, 20-, 30-, 40-, or 60-p.g
doses with a minimum 1-day interval be-
tween doses until the patient reached an
optimal response, defined as an erection
sufficient to achieve vaginal penetration
and lasting from 30 to 60 minutes. If a pa-
tient did not achieve an optimal response
at the 60-pg dose, no additional higher
doses were administered. The office dose
at which the patient achieved an optimal
response was used as the initial dose for
the home self-injection phase of the study.

Alprostadil sterile freeze-dried powder”
was the formulation used. When reconsti-
tuted with 1 mL of sterile water, it con-
tains 20 wg/mL of PGE, in the form of al-
prostadil sterile powder, 172 mg/mL of
lactose, and 47 pg/mL of sodium citrate
with a pH of 4 to 6. Patients were not al-
lowed to use other intracavernous drugs,
and a record was kept of all concomitant
medications.

Efficacy Measures

Office Injections
Optimal response (as defined previ-
ously) was the primary efficacy measure.

*Trademark: Caverject® (Pharmacia & Upjohn, Inc.,
Kalamazoo, Michigan).
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Secondary end points were the time to on-
set of erection, duration of erection, time
to complete detumescence, and patient
evaluation of response. Erections were
evaluated at 10-minute intervals by the
same trained observer according to a
three-point scale as absent, partial, or full.
Responders were followed up until they
had achieved complete detumescence.
Nonresponders were followed up for at
least 60 minutes after injection. After an
interval of 1 day, patients could receive
the next higher dose.

Home Self-Injection Phase

Each patient who elected to continue at
home was permitted to take up to 2 injec-
tions a week up to a maximum of 10 in-
jections. Patients were trained in the self-
injection technique during the office
phase. Once the optimal office dose had
been determined, this dose was used by
the patient for the first home injection.
Efficacy (full, partial, or absent), time to
onset of erection, and duration of erection
were recorded by the patient after each
injection. Patients were to call the inves-
tigator the day after the first injection or
after any dose change prescribed by the
investigator to report the results. If any
erection lasted more than 4 hours, the pa-
tient was to call immediately. Based on
the results of this injection, the dose could
be adjusted by the investigator. At the 1-
month visit, the patient’s self-injection di-
ary and results were reviewed.

Safety Measures

Office Injections

Patients were evaluated for the occur-
rence of any adverse events, and vital
signs were recorded at baseline and at 5,
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15, 60, and 120 minutes after injection.
The patient’s evaluation of side effects af-
ter an injection was also recorded at the
end of the 2-hour study. If the patient re-
ported any pain, he was asked to assess it
as mild, moderate, or severe. He was also
asked about the potential impact of the
pain, if it were to occur, on the feasibility
of intercourse.

Home Self-Injection Phase

Patients recorded any adverse effects
from alprostadil injections in their diaries.
Any serious adverse effects or an erection
lasting more than 4 hours was to be re-
ported immediately.

Statistical Analysis

Descriptive statistics were used for the
primary analyses. All patients who re-
ceived at least one dose of alprostadil were
included in all efficacy and safety analy-
ses. For optimal and minimal doses, the
patient distribution was categorized by
dose and setting (office vs home). The
mean dose in both the office and home
settings was calculated separately with
95% confidence intervals. For individual
patients, the optimal office dose was com-
pared with the most frequent and suc-
cessful home dose, as well as with the last
home dose recorded. Values are given as
mean + SD.

For the safety analysis, the first occur-
rence and total number of adverse events
were tabulated for each patient at each dose.

RESULTS

Efficacy

Of the 150 patients enrolled in the
study, 108 (72%) achieved an optimal

response in the office. There were 104
men who participated in the home self-
injection phase of the study, and 96% (n
= 100) achieved a full erectile response
at home. The table compares the mean
optimal dose variables between respon-
ders in the office and home settings. The
mean optimal dose in the office was 19.4
+12.8 pg versus 18.0 £ 12.2 g at home.
The mean time to onset of erection in the
office was 10.6 + 2.2 minutes versus 8.4
+ 4.9 minutes at home. The mean dura-
tion of erection in the office was 41.0 +
11.1 minutes versus 48.6 + 23.2 minutes
at home.

Optimal responses at each of the dose
levels are illustrated in Figure 1. More
than half of the patients achieved an op-
timal response between 5 and 15 pg in
both the office (57%) and home (53%)
settings. By the 20-pg dose, 82% of pa-
tients achieved an optimal response in
the home self-injection phase compared
with 70% of patients in the office set-
ting. An optimal response was seen at
the same dose in the office and home in
75% of patients. The optimal dose de-
creased for 16% of patients and increased
for 9% of patients in the home self-
injection phase. The average number of
home injections for 100 patients was
7 (£3).

Erections were evaluated as full, par-
tial, or absent by the patient in both the
office and home settings. There was good
agreement between the patient assessment
of erection for all doses except the 5-pg
and 20-pg doses. When compared with
patient assessment of erection, the physi-
cian usually rated an erection as full more
often than the patient. However, when pa-
tient assessment was compared with opti-
mal dose, there is almost complete con-
cordance (Figure 2).
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Figure 1. Percent optimal response. (Percentage of men having optimal response at each

dose level and cumulative total.)

Cause

The cause of ED was correlated with
dose and optimal response. The mean dose
for venogenic patients was 20.7 wg; for
arteriogenic patients, 25 pg; for psy-
chogenic patients, 13.7 pg; for neurogenic
patients, 15.0 pg; and for patients with
mixed origin, 20.7 pg. The response rate
showed a similar pattern with 42%, 65%,
85%, 100%, and 85%, respectively,
achieving an optimal response.

Safety

Penile pain after injection was reported
by 18 (12%) patients. Penile pain was
rated mild-to-moderate in 16 patients,
moderate-to-severe in 1 patient, and se-
vere in 1 patient. One patient discontin-
ued the study because of penile pain. No
episode of pain was considered serious,
and all patients recovered with no resid-
ual effects. The other reported adverse

events were cold sweating (2 patients),
pediculosis (1 patient), broken leg (1 pa-
tient), and ankle. pain (1 patient). One pa-
tient reported a prolonged erection (260
minutes) at a dose of 10 pg. There were
no reports of penile hematoma, penile ab-
normalities, or abnormal clinical results.

DISCUSSION

Reliable estimates of the incidence of ED
in Asian countries have not yet been re-
ported, but the frequency of ED is proba-
bly similar to that found in the United
States.?? Although Ishi et al' described the
use of PGE, for the treatment of ED, there
have been few subsequent studies in Asian
countries since 1986. To date, the only ma-
jor Asian study? evaluated self-injection
therapy in 51 patients treated for an aver-
age of 11.8 months with either PGE (n =
30) or papaverine (n = 21). The average
effective dose of PGE, during the self-in-
jection phase ranged from 5 to 40 pg, but
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Figure 2. Erection evaluations. Physician full = full erection of any duration; optimal
dose = as determined by physician, full erection lasting 30 to 60 minutes; pa-
tient office = full erection (adequate for intercourse) evaluated by the patient
in the office after injection; patient home = full erection evaluated by the pa-

tient at home after injection.

20 wg was the most frequent dose for 23
patients (76.7%), 10 pg for 3 patients
(10%), and 5 pg and 40 pg for 2 patients
(6.7%), respectively. Comparative results
of the efficacy of the two drugs across
doses were not reported, but patients in
the PGE, treatment groups had fewer com-
plications than patients in the papaverine
group. Based on their results, Chiang et
al?® concluded that PGE, is a better agent
than papaverine for long-term self-injec-
tion therapy in the treatment of ED.

The results of the present dose-response
study of 150 Asian men with ED provide
clinical evidence of the effectiveness of
alprostadil for home self-injection ther-
apy after an optimal dose is established
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by careful titration in the physician’s of-
fice. Three quarters of the men who had
an optimal response in the office were
able to achieve satisfactory erections with
the same dose at home. The mean dose
required at home was lower, the mean
time to onset of erection was shorter, and
the mean duration of erection was longer.
No subject experienced any serious side
effects related to the injections, and only
one man discontinued the study because
of penile pain.

Although most early studies with re-
gard to intracavernous injections reported
that doses of alprostadil in the 10- to 20-
g range produced complete erections for
most patients, a recent study?® of 101 pa-
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tients with vasculogenic impotence re-
ported successful results with an average
dose of 5.58 pg of PGE, in 70 patients
using it for self-injection home therapy.
For this reason, dose escalation starting as
low as 2.5 pg® and titrating upward ac-
cording to an individual patient’s response
is recommended.

The present study indicates that in the
home environment, a dosage change may
be required in 25% of patients. In the cur-
rent study, more than half the men in the
office and at home achieved an optimal
response at a dose of between 5 and 15
pug. By the 20-pg dose, 70% of the pa-
tients reached an optimal response in the
office, although the results were more no-
table in the home setting after self-injec-
tion treatment, in which 82% reached an
optimal response by the 20-pg dose.

CONCLUSIONS

Alprostadil sterile powder offers safe and
effective treatment of ED for home self-in-
jection therapy in Asian men with impo-
tence of various causes. Once an initial op-
timal dose has been established in the
physician’s office through careful dose
titration, further dose adjustments are
needed during home self-injection therapy
in about 25% of men. Side effects were
neither serious nor frequent and did not in-
terfere with a patient’s ability to have suc-
cessful intercourse. Doses between 5 pg
and 20 pg produced satisfactory results for
the majority of patients, especially for men
with ED of psychogenic origin.
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