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ABSTRACT

Background: Because apomorphine is a dopamine agonist that acts on areas of the cen-
tral nervous system believed to mediate penile erection, its use in erectile dysfunction
(ED) has been investigated. However, it also produces nausea by dopamine-receptor stim-
ulation of the chemotrigger zone in the brain. Therefore, a low plasma concentration,
achieved rapidly, would be selective for the desired erectile response but would be below
the dopamine threshold for nausea.

Objective: We evaluated the efficacy and tolerability of a dose-optimized regimen of a
sublingual formulation of apomorphine (apomorphine SL) in the treatment of ED.

Methods: This was a multicenter, open-label, uncontrolled, Phase III dose-optimization
study of apomorphine SL in heterosexual men with ED. The 2-week screening period,
during which baseline severity of ED was determined using the International Index of
Erectile Function, was followed by a 3-week dose-optimization period beginning at a dose
of 2 mg, Patients werc to make at least 2 attemplts at intercourse per week throughout the
study, placing 1 apomorphine tablet under the tongue beforehand. At the end of the first
week, the dose could be increased to 2 mg at the discretion of the investigator; at the end
of the second week, the dose could be increased to 2 maximum of 4 mg or decreased as
needed. In the following 4-week treatment period, patients took their individual optimal
doses. The primary efficacy variable was the percentage of attempts resulting in erections
firm enough for intercourse, as assessed by investigators’ review of data from patients’ di-
aries. Secondary variables included the percentage of attempts resulting in successful in-
tercourse, {ime to erection, and duration of erection. Information about adverse events, in-
cluding their severity and relation to treatment, was determined on the basis of direct
questioning, spontaneous reports, and review of patient diaries.

*Members of the Apomorphine SL Study Group are listed in the Acknowledgments.
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Resuits: The study enrolled 849 het-
erosexual men whose ages ranged from
31 to 78 years (mean, 58.1 years). They
had 4 mean 5.7-year history of ED of var-
ious causes. ED was mild in 11.5% of the
men, moderate in 23.8%, and severe in
48.1%. When results of the last § attempts
were pooled, representing the period dur-
ing which patients were taking their opti-
mal doses of apomorphine SL, the mean
percentage of atiempts resulting in erec-
tions firm enough for intercourse was
39.4%, compared with 13.1% at baseline;
attempts resulting in intercourse increased
from a mean of 12.7% at baseline to
38.3% with treatment. The average me-
dian time to erection was 23 minutes, and
the average median duration of erection
was 13 minutes. Nausea, the most com-
mon treatment-related adverse event
(11.7%}, was dose related and diminished
with continued dosing. One patient had a
single syncopal episode that was judged
to be related to apomorphine SL.

Conclusions: In the present study, a
dose-optimization regimen of apomor-
phine SL—with dosing initiated at 2 mg
and adjusted up to a maximum of 4 mg as
needed—was effective and well tolerated
in the treatment of ED, regardless of its
cause or severity.

Key words: apomorphine, dopamine ag-
onist, dose-optimization, erectile dysfunc-
tion, ED. (Clin Ther. 2001:23:1260-1271)

INTRODUCTION

Erectile dysfunction (ED) is the inability to
achieve or maintain an erection sufficient
for satisfactory sexual performance.' This
definition, by distinguishing ED from diffi-
culties with libido, orgasm, and ejaculation,
permits a more accurate estimate of its
prevalence. According to the National In-

stitutes of Health, 5% of men in the United
States experience complete ED at the age
of 40 years; at 265 years, the rate increases
to 15% to 25%.! When partial or occasional
ED is included, the overall prevalence ap-
proaches 30 million in the United States and
nearly 140 million worldwide. A community-
based random survey conducted in Massa-
chusetts found that 52% of 1290 men be-
tween 40 and 70 years of age had at least
some degree of impotence (39% at age 40;
67% at age 70).> Of the men in this survey,
81% reported either minimal or moderate
ED. It must be recognized that the preva-
lence of ED differs according 1o the def-
intition used, which is somewhat Subjective,
often representing the failure of a man’s
performance to meet his own expectations,
which are largely dictated by cultural and
societai factors.

Although age is by far the strongest
predisposing factor,' ED may be a surro-
gate marker for certain organic disorders
known to be direct risk factors (eg, athero-
sclerosis, diabetes mellitus, hypertension,
and chronic renal failure). Moreover,
drugs used lo treat atherosclerosis and
other diseases are responsible for an esti-
mated 25% of cases of ED.!

Because apomorphine is a dopamine
agonist that acts on areas of the central
nervous system believed to mediate pe-
nile erection, its use in ED has been in-
vestigated. However, apomorphine pro-
duces nausea by dopamine-receptor
stimulation of the chemotrigger zone,
which lies in the area postrema of the
brain outside the blood-brain barrier,
where it is exposed to plasma drug con-
centrations.® Therefore, a low plasma
concentration of apomorphine, achieved
rapidly, would be selective for the desired
erectile response but would be below the
doparnine threshold for nausea.’
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Whereas oral formulations are limited
by rapid first-pass metabolism and in-
jectable formations are generally less ac-
ceptable to patients, sublingual apomor-
phine (apomorphine SL) has the desired
properties. It is structurally similar to
dopamine and exhibits dopamine-agonist
activity.* It is highly lipid soluble and
quickly reaches an equilibrium between the
blood and tissue compartments. Apomor-
phine SL has a half-life of 2 to 3 hours and
is metabolized by hepatic glucuronidation.
Metabolites are renally excreted. The de-
sired penile erectile response is the result of
enhanced cerebral neural signaling.

In a placebo-controlled dose-optimization
study in 569 patients,® improvement in
erectile function was significantly greater
with apomorphine SL 2 to 6 mg than with
placebo (P <(.001). Heaton? reported that
the efficacy of apomorphine SL was dose
dependent in 3 studies comparing apo-
morphine 2 and 4 mg in 854 patients with
ED; the most common side eftect was
mild to moderate dose-related nausea, the
incidence of which diminished after the
first dose. Vasovagal syncope has been re-
ported with apomorphine. predominantly
at doses 24 mg; for cxample, Heaton” re-
ported this event in 0.6% of patients tak-
ing 4 mg. In 87.2% of cases on filc with
the manufacturer, clear prodromal Symp-
loms (nausea, sweating, dizziness, and/or
pallor) preceded these events. All patients
recovered without sequelae.

To assess the efficacy and tolerability
of a dose-optimization regimen of apo-
morphine SL in the treatment of ED, we
designed a protocol that at least partially
mimicked the circumstances encountered
by actual patients receiving a prescription
for apomorphine SL—along with infor-
mation about vasovagal symptoms—and
using the drug at home.
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METHODS
Inclusion and Exclusion Criterig

Adult men who had been in a stable
heterosexual relationship for at least 6
months were eligible for study participa-
tion if at least 50% of their attempts at in-
tercourse had failed in the 3 months be-
fore the study because of an inability to
attain and sustain a sufficiently firm erec-
tion. Their general health and literacy had
1o be adequate for participation in a clin-
ical trial. Patients with concomitant or-
ganic diseases such as hypertension, dia-
betes mellitus, coronary artery disease,
and benign prostatic hyperplasia could
participate provided their condition was
controlled.

Patients with uncontrolled cardiovascu-
lar disease—unstable angina, hyperten-
sion (resting systolic blood pressure >180
mm Hg and/or resting diastolic blood pres-
sure >100 mm Hg) or hypotension (stand-
ing systolic blood pressure <90 mm Hg)—
with symptoms or clinically significant
abnormal electrocardiographic (ECG)
findings were excluded. Additional rea-
sons for exclusion were clinically signifi-
cant neurologic disease, including spinal
cord injury and multiple sclerosis. cancer
in remission for <5 years, HIV, and AIDS.
Also excluded were men who had under-
gone radical prostatectomy, had recejved
a penile prosthesis, had a major penile de-
formity, had serum testosterone levels
<240 ng/dL.,, or had used other interven-
tions for ED within 1 month of taking the
first dose of apomorphine SL. Hypersen-
sitivity to morphine and a history of re-
cent drug or alcohol abuse were additional
exclusions. The exclusion criteria were
intended to ensure tolerability, but were
also designed to limit the population to
men who had intrinsic penile function.
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Concomitant use of metoclopramide or
cisapride was prohibited, because these
drugs may inhibit the central nervous sys-
tem effects of apomorphine. Because anx-
tolytics and selective serotonin reuptake
inhibitors are known to confound the man-
ifestation of ED, introduction of these
drugs (or a change in dose) was not per-
mitted; however, patients taking stable
maintenance doses of these agents were
allowed to continue doing so.

The protocol was approved by the in-
stitutional review board for cach partici-
pating center, and the study was conducted
in conformity with the Declaration of
Helsinki and the requirements of good
clinical practice. Patients and their part-
ners gave their written informed consent
before entering the study.

Study Design

This was a multicenter, open-labe!, un-
controlled, Phase III dose-optimization
study involving an escalating-dose regi-
men of apomorphine SL in heterosexual
men with ED of various causes. During a
2-week screening period, patients under-
wenta complete physical examination that
included medical and sexual histories. as-
sessment of vital signs (including blood
pressure and pulse in both the supine and
standing positions), an ECG, and labora-
tory tests. To establish the presence and
severity of ED and to assess patients’ erec-
tile function after treatment, patients com-
pleted the International Index of Erectile
Function (ITEF)® at baseline and at the
week-3 and week-7 visits. The IIEF con-
tains 15 questions divided into 5 domains:
erectile function, intercourse satisfaction,
overall satisfaction, orgasmic function,
and sexual drive. The severity of ED was
determined based on the sum of the scores

of questions 1 through 5 and question 15.
Scores <10 indicated severe ED: scores
from 11 to 16, moderate ED; and scores
trom 17 to 24, mild ED.

Participants were asked to attempt sex-
ual intercourse at least twice a week dur-
ing the screening period. After being coun-
seled about potential side effects, including
nausea and syncope, they were instructed
to place 1 apomorphine tablet under the
tongue when intercourse was desired and
proceed when ready. After each attempt,
they were to answer 2 questions in a pa-
tient diary: “Did you aftain and maintain
an erection firm enough for intercourse?”
and “Did you have intercourse with your
wife/partner?” They then entered a 3-week
dose-optimization period at an initial apo-
morphine SL dose of 2 mg. They agreed to
make at least 2 attempts at intercourse per
week throughout the study, with a mini-
mum of § hours between doses.

Patients returned to the clinic at the end
of the first week, at which time the dose
could be increased to 3 mg at the discre-
ton of the investigator. At the end of the
second and third weeks, the dose could be
increased to a maximum of 4 mg or de-
creased as needed. After week 3, euach pa-
tient received a 4-week supply of apo-
morphine SL (20 tablets) at his optimal
dose level, as determined by the investi-
gator. Throughout the study, each apo-
morphine dose and subsequent attempts
at sexual intercourse were recorded in pa-
tients’ diaries, which were to be completed
within 12 hours of taking the drug.

Patients returned to the clinic at weeks
[, 2, 3, and 7 for assessment of efficacy
and adverse events. Information about ad-
verse events was obtained by questioning
patients about symptoms, recording their
spomaneous comments, and reviewing
their diaries. The physician assessed the
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severity of the reported events and their
relationship to apomorphine 51. on the ba-
sis of the patient’s history and appropriate
clinical examination. Brief physical exam-
inations, including recording of vital signs,
were performed at all visits during the treat-
ment period, and patients underwent a com
plete physical examination at the final visit.

Efficacy Measures

The primary efficacy variable was the
percentage of attempts resulting in an
erection sufficiently firm for intercourse,
as recorded in patients’ diaries. A sec-
ondary variable was the percentage of at-
temipts resulting in intercourse. Additional
efficacy variables included time to erec-
tion and duration of erection.

Statistical Procedures

For the analysis of attempts resulting in
an erection firm enough for intercourse
and the percentage of atterpts resulting in
intercourse, percentages were calculated
for individual patients and then averaged
across all patients. Baseline diary re-
sponses were summarized and compared
with responses recorded during the treat-
ment period. Because the last 8 doses taken
by those who completed the study repre-
sented use of apomorphine SL at optimal
levels, similar analyses were performed on
these data. Both time to erection and du-
ration of erection were determined by
computing the median for each patient and
then averaging the medians across patients
for those attempts that resulted in an erec-
tion firm enough for intercourse.

Adverse events (including severity and
relation to treatment) were summarized.
as was use of the antiemetic prochlorper-
azine. Changes from baseline in vital signs
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and laboratory results were analyzed using
paired ¢ tests. Between-dose differences in
efficacy or adverse events were not sub-
mitted to statistical analysis, because only
14.5% of patients remained at the 2- or 3-
mg dose level throughout the study.

RESULTS

The study enrolled 849 heterosexual men
from 99 sites throughout the United
States. The men ranged in age from 31 to
78 years (mean, 58.1 years), and the ma-
jority were white (730 [86.0%]) (Table I).
Their mean duration of ED was 5.7 years.
Nearly half (408 [48.1%]) had severe ED
(MEF® score <10); 202 (23.8%) had mod-
erate dysfunction (score 11-16); and Y8
(11.5%) bhad mild dysfunction (score
17-24). (IIEF responses were insufficient
to establish the severity of ED in 140 men
[16.5%].) At baseline, the men reported
having an average of 13.1% erections firm
enough for intercourse. A total of 585 pa-
uents (68.9%) presented with preexisting
organic disease controlled by medication,
including hypertension (371 [43.7%). be-
nign prostatic hyperplasia (259 [30.5%]),
diabetes mellitus (196 [23.1%]), and cor-
onary artery disease (143 [16.8%]). The
majority (541 |63.7%]) were alcohol
users. Three patients continued taking sta-
ble maintenance doses of anxiolytics and
selective serotonin reuptake inhibitors,
Of the 849 patients who took at least
| dose of apomorphine SL, 641 (75.5%)
completed the 7-week study. (Reasons for
discontinuation are shown in Table 1.) Af-
ter discussion with their physicians, most
patients (726 [85.5%]) decided to optimize
their dose to the 4-mg level, suggesting
that tolerability was not affected by dose.
Forty-nine (5.89%) patients remained at 2
my, and 74 (8.7%) remained at 3 mg.
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Table I. Characteristics and disposition of
patients with erectile dysfunction

(N = 849),
Age.y
Mean 58.1
Range 31-7%
Height, in
Mean 70.1
Range 56-79
Body weight, 1b
Mean 204.1
Range 115-371
Race, no. (%)
White T30 (R6.()
Black 67 (7.9
Hispanic 38 (4.5)
Other 14 (1.6)
Coexisting organic
disease, no. (%)
Hypertension 371 (43.7)
Benign prostatic hyperplasia 259 (30.5)
Diabetes mellitus 196 (23.1)
Coronary arterv disease 143 (16.8)
Alcohol users, no., (%) 541 (63.7)
Cigaretle smokers, nu. (%) 165 (19.4)
Baseline severity of
erectile dysfunction
Severe 408 (48.1)
Moderate 202 (23.8)
Mild 98 (11.5)
None 1 (0.1}
Unspecified” 140 (16.5)
No. (%) discontinuing the study 208 (24.5)
Primary reason for
discontinuation, no. (%)
Lack of efficacy
(partial/complete) 110 (13.0)
Adverse event 42 (4.9
Noncompliance or
luss to follow-up 39 (4.6)
Patient or partner request 15 (1.8)
Other 2(0.2)

*These patients did not answer questions on the
International Index of Erectile Function® in a way
that allowed assessment ol seventy

The figure illustrates the mean percent-
age of attempts resulting in an erection
firm enough for intercourse and the mean
percentage of attempts resulting in inter-
course based on patients’ diaries. When
results of the last 8 attempts were pooled,
representing the period patients were tak-
ing their optimal doses, the mean per-
centage of atlempts resulting in erections
firm enough for intercourse was 39.4%,
compared with 13.1% at baseline. At-
tempts resulting in intercourse increased
from 12.7% at baseline to 38.3% with
treatment, Patients with severe ED showed
the greatest improvement from baseline
over the last 8 attempts (from 4.8% to
31.0%). Erectile function in those with
moderate ED increased from 24.0% to
35.1%, and in those with mild ED from
41.1% to 66.4%. The results in patients
with comorbidities were similar to those
in the population as a whole. For ex-
ample, in the 196 patients with diabetes
mellitus, the rate of baseline attempts re-
sulting in erections firm enough for inter-
course was 8.9%, compared with 27.4%
across all attempts after treatment.

When analyzed by dose, the mean per-
centage of attempts resulting in an erec-
tion firm enough for intercourse was
27.5% in the 2-mg group, 31.5% in the 3-
mg group, and 38.6% in the 4-mg group.
However, results at the lower doses should
be interpreted cautiously given that 726
(85.5%) patients took only a few doses at
ithe 2- and 3-mg levels.

The average median time to erection
was 23 minutes, with 55 patients (6.5%)
achieving erection within 10 minutes of
dosing; the average median duration of
erection was 13 minutes. Overall, [IEF®
results in all 5 domains showed signifi-
cant change from baseline at all time
points (P < 0.001).



Adverse Events

Of the 849 patients who received at least
1 dose of apomorphine SL, 250 (29.4%)
reported adverse events considered by the
investigator to be related to treatment. Of
these, 69.6% were mild, 27.2% were mod-
erate, and 3.2% were severe. The incidence
of adverse events was generally lower with
the 2- and 3-mg doses. As expected, nau-
sed was the most common adverse event
at all doses, occurring with an incidence
of 3.2% at 2 mg, 4.7% at 3 mg, and 7.2%
at 4 mg. Nausea was mild in most patients
(72 [72.7%]) and severe in 1. Most epi-
sodes of nausea were transient, lasting
<1 hour, and the need for antiemetics was
low (1.5%). Treatment-related headache
and dizziness were reported by 6() (7.1%)
and 49 (5.8%) patients, respectively, The
severity of headache and dizziness was
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considered mild by the majority of patients
(47/60 [78.3%] and 34/49 [69.4%], re-
spectively). One patient had a single
episode of treatment-related syncope. He
did not take another dose of apomorphine
SL and discontinued the study 7 days later.
Table II presents drug-related adverse
events reported by >1.5% of patents.
The vverall incidence of adverse events
in patients with comorbidities was similar
to that in patients without concomitant dis-
ease. Physical examinations, vital signs.
and ECGs yielded unremarkable findings
both during and at the end of the study,
and no clinically meaningful changes in
laboratory values were observed.

DISCUSSION

A variety of treatments have been used for
ED, ranging in invasiveness from surgi-

O Baseline
B Last 8 attempts
B All attempts

35.8
=

12.7

.&;

Erection Firm Enough
for Intercourse

Attempts Resulting
in Intercourse

Figure. Response to a dose-optimization regimen of sublingual apomorphine.
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cally implanted prostheses (rods or inflat-
able c¢ylinders) and vacuum devices to
drugs injected or inserted into the urethra
and locally applied creams and unguents.
Although many of these interventions have
been successful in inducing or enhancing
erection, many men discontinue treatment
because of inconvenience or discomfort.?
Even before the introduction of sildenafil
in 1998, myriad orally administered drugs
with potential efficacy in ED were inves-
tigated, including L-arginine, the precursor
of nitric oxide (the principal mediator of
erection), alpha-t— and alpha-2-receptor
antagonists (phentolamine, trazodone,
yohimbine), peripherally active vasodila-
tors such as prostaglandin E, (limaprost).
and the opiate antagonist naltrexone.!?
The etiology of ED may be organic,
psychogenic, or both, but most patients
have ED of mixed origin.!! The majority
of men in our study (71.9%) entered with
moderate to severe ED according to 11EF
criteria.® with 68.9% having at least 1 co-
existing organic disease. Afier taking apo-
morphine SL, 39.4% of attempts resulted

in erections firm enough for intercourse,
compared with 13.1% at baseline.

In our experience, it is not unusual for
patients to choose higher doses of drugs
in clinical trials that allow them the
choice. Indeed, most paticnts (85.5%) in
our trial chose the 4-mg dose of apomor-
phine SL, which suggests that tolerabitity
was not a problem in these patients. Al-
though the erectile respanse while patients
were taking apomorphine SL 3 mg in-
creased from 12.8% at baseline to 31.5%,
after treatment, too few patients remained
at this dose level for conclusions about its
efficacy to be drawn, Nonetheless, our
findings agreed with those of a controiled
climcal trial by Dula et al,'* whe reported
that apomorphine SL 3 mg provided effi-
cucy comparable to that of 4 mg with sub-
stantially fewer side effects.

Apomorphine SL was well tolerated in
the present study. Dose-related nausea was
the most common adverse event. Its sever-
ity was mild in 73.0% and moderate in
26.0% of patients, and symptoms improved
with repeated use of the medication. The

Table II. Treatment-related adverse events reported by >1.5% of patients, by number (%)

of patients (N = 849).

Dase Level

2mg 3mg 4 mg Overall®
Adverse Event (n = 849) (n = 804) {(n="747) (N = 849)
Nausea 27 (3.2) 38 4.7) 54 ¢7.2) 99 (11.7)
Headache 19(2.2) 29 (3.6) 22(2.9) 60 (7.1)
Dizziness 17 (2.0 13 (1.6) 24 (3.2) 49 (5.8)
Vasodilatation 3 (0.9) 7(0.9) 14 (1.9 25(2.9)
Sweating 2(0.2) 8 (1. 14 (1.9) 22 (2.6)
Vomiting 5(0.6) o 11{1.5) 16 (1.9)
Somnolence 6(0.7) 6 (0.7) 6 (0.8) 16(1.9)

"Paticnts who experienced adverse events at > [ dose leve] were counted only once in the overall total.
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overall incidence of nauses was 11.7%:;
when assessed by dose, the respective inci-
dence of nausea with doses of 2, 3, and 4 mg
was 3.2%, 4.7%, and 7.2%. These figures
are lower than the incidence seen in fixed-
dose analyses’: in 3 double-blind, fixed-
dose, crossover studies, the incidence of
nausea after a 4-mg dose was 20.4%. We
believe that the dose-optimization sched-
ule used in our study may account for the
reduced incidence of nausea.

At the First International Consultation
on Erectile Dysfunction, held in Paris in
1999, an expert panel recommended the
use of oral agents as first-line therapy for
the treatment of ED, regardless of its
source. Apomorphine SL is a centrally
acting oral agent that appears to be effec-
tve and well tolerated in an ED popula-
tion representative of that seen in clinical
practice. On the whole, because the pa-
tient trying a new erectogenic agent is
most concerned with his ability to achieve
coitus, we believe the end points used in
this trial are clinically meaningful and the
most rigorous used to date in ED drug tri-
als. Despite the fact that no placebo con-
trol was used, the questions “Did you at-
tain and maintain an erection firm enough
for intercourse?” and “Did you have in-
tercourse with your wife/partner?” repre-
sent a direct assessment of the success of
this or any other erectogenic agent.

CONCLUSIONS

The results of this study suggest that a
dose-optimization regimen of apomor-
phine SL—with dosing initiated at 2 mg
and adjusted up to a maximum of 4 mg as
needed—is effective and well tolerated in
the treatment of ED, regardless of its
cause. Physicians are encouraged to work
with patients to establish an optimal dose,
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to discuss possible side effects of new
drugs for ED, and, ideally, to involve the
patient’s wife or partner in the treatment
program.
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Augusita, Georgia; Mel E. Lucas, DO, Pat-
terson Medical Clinical, Florissant, Mis-
souri; N, Martin Lunde, MD, Twin Cities
Clinical Research, Arden Hills, Min-
nesota; Antoinette Mangione, MD, PhD,
Hill Top Research, Inc, Philadelphia,
Pennsylvania; John P. Mulhall, MD, Loy-
ula University Medical Center, Maywood,
Mlinois; Myron Murdock, MD, Urology
Associates, Greenbelt, Maryland; Brian
Murphy, MD, Urological Associates of
Allentown, Allentown, Pennsylvania: Dana
A. OhL MD, University of Michigan, Ann
Arbor, Michigan; Joseph D. Parkhurst,
MD. Health Advance Institute, Oklahoma
City, Oklahoma; Mehul Patel, MD, Med-
ical Research Associates, Palm Harbar,
Florida; Richard M. Pavelock, MD, Car-
olinas Research Associates, Statesville,
North Carolina; Ramon Perez-Marrero,
MD, Urology Health Center, New Port
Richey, Florida; Thomas H. Phillips, MD,
Carolinas Clinical Research, Charlotte,
North Carolina; V. Gary Price, MD, Urol-
0gy Associates of North Texas, Arlington,
Texas; Jon L. Pryor, MD, University of
Minnesota, Minneapolis, Minnesota:
George Raad, MD. Metrolina Medical Re-
search Associates, Charlotte, North Car-
olina; Mark Ratner, MD, MidAtlantic Re-
search, Rockville, Maryland; C. Fredric
Reid, MD, Piedmont Medical Research
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Associates, Winston-Salem, North Car-
olina; Louis Ricca, MD, Hill Top Re-
search, Inc, St. Petersburg, Florida; Tadarro
Richardson, MD, Center for Clinical Re-
scarch, Lexington, Kentucky; Odell F.
Rigby, MD, IHC Clinical Research Foun-
dation, Salt Lake City, Utah; Henry Rit-
ter, Ir., MD, Peninsula Urology Center.
Atherton, California; Paula Rookis, MD,
Alabama Research Center LLC, Birming-
ham, Alabama; Ronald P, Roper. MD.
Urology Associates, Marietta, Georgia:
Steven Rosenberg, MD, lowa Urology Re-
search, Des Moines, Iowa; Sid Rosenblatt,
MD, The Irvine Clinical Research (Center,
Irvine, California; Howard A. Rottenberg,
MD. North Atlanta Precision Med, Inc,
Duluth, Georgia; Ivan Sandoz, MD, Hill
Top Research, Inc, Portland, Oregon;
Richard B. Sasnett, MD, Augusta Urol-
ogy Associates, Augusta, Georgia; Umed-
chandra Shah, MD, MidAtlantic Medical
Research Center, Hollywood, Maryland:
Ira Sharlip, MD, Pan Pacific Urology, San
Francisco, California; Bryan Shumaker,
MD, Michigan Institute of Urology. PC,
St. Clair Shores. Michigan; Paul Sieber.
MD, Urological Associates of Lancaster,
Lancaster, Pennsylvania; Richard J. Siev-
ers, DO, Wells Institute for Health Aware-
ness, Kettering, Ohio; Eltiott Silbar. MD,
Definitive Health Services, Inc, Milwau-
kee, Wisconsin; Errol Singh, MD, Hill
‘Top Research, Inc, Columbus, Ohio; An-
thony M. Sliwinski, MD, Virginia Urol-
ogy Center, Richmond, Virginia; Ricky
Allen Smith, MD, Mid-South Clinical Re-
search [nstitute, Memphis, Tennessee; Jef-
frey A. Snyder, MD, Genitourinary Surgi-
cal Consultants, PC. Denver, Colorado:
Danny Sugimoto, MD, Cedar-Crosse Re-
search Center, Chicago, [llinois; David
Talley, MD, Urology San Antonio Re-
search, San Antonio, Texas: Timothy Tru-
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itt, MD, Health Advance Institute, Mel-
bourne, Florida; David Turner, MD, Hill
Top Research, Inc, Brentwoad, Tenncssee;
Michael Turner, MD, Greenwood Urolog-
ical, Greenwood, South Carolina: John
Wadleigh, DO, Advanced Clinical Thera-
peutics, Tucson, Arizona; Carl }. Walker,
MD, Health Advance Institute, South
Bend, Indiana: John Wegenke, MD, UW
Health Physician Plus, Madison, Wiscon-
sin; Steven Weiner, MD, Boulder Medicai
Center, Boulder, Calorado; Mark White,
MD. Albany Medical College, Albany,
New York: Norris Whitlock, MD, Hill Top
Med Quest Research, Greer, South Car-
olina; and Jaroslava Zoubek, MD, Pori-
land Clinic, Portland, Oregon..
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