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PROPHYLACTIC TAMSULOSIN (FLOMAX) IN PATIENTS UNDERGOING
PROSTATE 125I BRACHYTHERAPY FOR PROSTATE CARCINOMA: FINAL

REPORT OF A DOUBLE-BLIND PLACEBO-CONTROLLED
RANDOMIZED STUDY
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Purpose: To evaluate the effectiveness of prophylactic tamsulosin (Flomax) in reducing the urinary symptoms in
patients undergoing 125I prostate implantation (PI) for prostate adenocarcinoma.
Methods and Materials: This is a single-institution, double-blind, placebo-controlled, randomized trial for
patients undergoing PI for prostate adenocarcinoma comparing prophylactic tamsulosin versus placebo. Eligi-
bility criteria included patients not taking tamsulosin or other �-blockers treated with PI. The patients were
randomly assigned to either tamsulosin (0.8 mg, orally once a day) or matched placebo. All patients started the
medication 4 days before PI and continued for 60 days. The American Urologic Association (AUA) symptom
index questionnaire was used to assess urinary symptoms. The AUA questionnaire was administered before PI
for a baseline score and weekly for 8 weeks after PI. Patients were taken off the study if they developed urinary
retention, had intolerable urinary symptoms, or wished to discontinue with the trial.
Results: One hundred twenty-six patients were enrolled in this study from November 2001 to January 2003 (118
were evaluable: 58 in the tamsulosin arm and 60 in the placebo group). Pretreatment and treatment character-
istics were comparably matched between the two groups. The urinary retention rate was 17% (10 patients) in the
placebo group compared with 10% (6 patients) in the tamsulosin group (p � 0.3161). Eighty-eight percent (14
patients) of those who developed urinary retention experienced it within 2 weeks after the PI. Intolerable urinary
symptoms were reported equally (10 patients in each group) with 70% occurring in the first 2 weeks after PI.
There was a significant difference in mean AUA score in favor of tamsulosin at Week 5 after PI (p � 0.03).
Conclusions: Prophylactic tamsulosin (0.8 mg/day) before prostate brachytherapy did not significantly affect
urinary retention rates, but had a positive effect on urinary morbidity at Week 5 after PI. © 2005 Elsevier Inc.
Prostate carcinoma, Brachytherapy, Urinary morbidity, �-Blockers, Tamsulosin.
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INTRODUCTION

denocarcinoma of the prostate is currently the second
ost commonly diagnosed cancer in men in the United
tates and is the second leading cause of cancer mortality
1). In the last decade, owing to outcomes comparable with
rostatectomy and external beam radiation therapy (2, 3),
here has been an increased interest in treating early-stage
rostate cancer with permanent radioactive seed implanta-
ion (PI).

After PI, almost all patients develop some degree of
rinary irritative or obstructive symptoms, with 3–34% of
atients developing acute urinary retention (4–7). Alpha-
lockers are widely used either prophylactically or thera-

Reprint requests to: Jay P. Ciezki, M.D., Department of Radi-
tion Oncology, Desk T28, The Cleveland Clinic Foundation,
500 Euclid Avenue, Cleveland, OH 44195. Tel: (216) 444-5574;
ax: (216) 445-1068; E-mail: ciezkj@ccf.org
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eutically to ameliorate these urinary symptoms after the PI
4, 8). No prospective randomized data, however, are avail-
ble regarding their benefits with PI.

The purpose of this study is to evaluate the effectiveness
f prophylactic tamsulosin (Flomax) in reducing urinary
ymptoms for patients after receiving PI in the setting of a
rospective, randomized, double-blind, placebo-controlled
tudy.

METHODS AND MATERIALS

This is a single-institution, double-blind, placebo-controlled,
andomized trial comparing tamsulosin versus placebo for patients

or Therapeutic Radiology and Oncology, October 19–23, 2003,
alt Lake City, UT.
Received May 4, 2004, and in revised form Aug 10, 2004.

ccepted for publication Sep 16, 2004.
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ndergoing PI for biopsy-proven adenocarcinoma of the prostate.
ur Institutional Review Board approved this study. The study

chema is illustrated in Fig. 1. Eligibility criteria include patients
ho chose PI as a treatment option (i.e., patients with low or

ntermediate-risk prostate cancer), were not taking tamsulosin or
ther �-blockers before PI, had no known hypersensitivity to
amsulosin, could give informed consent, and were �18 years of
ge. Excluded were those patients with known allergy to tamsu-
osin and those already taking it or another �-blocker before PI.
examethasone or other systemic steroids were not allowed during

he study period.
Patients underwent standard evaluation preimplant procedures,

ncluding complete history and physical examination. Patients
ere randomized after meeting the eligibility criteria and signing

he informed consent. After randomization, the patients were given
wo bottles containing either capsules of tamsulosin or placebo.
he placebo and tamsulosin capsules were identical in size, color,
nd taste. Patients were unblinded only when they reached the
ndpoint of the study (intolerable urinary symptoms, or retention
f urine requiring self-catheterization [ISC]). Unblinded patients
ere given the appropriate medications according to their symp-

oms. There was no crossover between study groups.
As steady plasma level is reached on the fifth day of oral daily

se of tamsulosin (9), the patients were instructed to start the study
edications 4 days before PI. All the patients were contacted 4–5

ays before the procedure to remind them to start the study
edication.
All the patients underwent transrectal ultrasound (TRUS)-

uided transperineal radioactive seed implantation using a single
rand of 125I sources (Rapid strand; Amersham, Chicago, IL).
sotope implantation was performed by standard technique, using
peripheral loading pattern and according to American Brachy-

herapy Society guidelines (10). One physician (J.P.C.) performed
8% of the procedures. The minimal peripheral dose was 144 Gy
TG-43) (11). The doses to the urethra were kept below 150% of
he prescribed dose. Cystoscopy was done as clinically indicated
blood seen in the urethral meatus) at the conclusion of the pro-
edure. The patients were discharged home on the same day of the
I without an indwelling urinary catheter. All were taught ISC
efore the procedure and given appropriate supplies.
Postimplant pelvic computed tomography was obtained 4–6

eeks after the PI using 5-mm spacing between images. One
hysician (J.P.C.) in a blinded fashion did all the postimplant
tudies. The contoured images and sources were entered into a
arian Variseed treatment planning system (Varian, Charlottes-
ille, VA). Dosimetric information derived from these studies was
sed as variables in the outcome analysis.
The American Urologic Association (AUA) symptom index

uestionnaire was given at baseline and weekly for 8 weeks to
ssess the severity of urinary symptoms after PI as previously
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every week 
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ISC, or 
patient choice

Drop

Out

End

End

or

or

AUA
score

Start

pills 4 

days 

prior

to PI

PI

ig. 1. Schematic representation of the study design and random-
zation procedure. (AUA � American Urological Association; ISC

intermittent self-catheterization; PI � 125I prostate implant.)
escribed (9). To maintain consistency, one physician (M.A.E.) s
ontacted all patients on a weekly basis. For the purposes of
nalysis, the AUA score was broken down into two domains:
rritative and obstructive. The analyzed irritative urinary symptoms
ere nocturia, urgency, and daytime urinary frequency. The ob-

tructive urinary symptoms were force of urinary stream, hesi-
ancy, feeling of bladder emptiness, and straining to start urination.

andomization
The randomization was performed using alternate assignment of

he patient to two parallel groups. There were no stratifications.
he patients and physician investigators were blinded to the allot-

ed treatment. All patients received the assigned treatment and the
nalysis was based on the treatment received.

ndpoint definitions
The primary endpoint of the study was reduction of AUA

ymptom score. The secondary endpoint was urinary retention
efined as any use of urinary catheterization to relieve urinary
etention after the first 24 hours after the procedure even for a
ingle time. Patients requiring catheterization on the same day of
he procedure for clot retention or as a side effect of anesthesia
ere not coded as urinary retention (2 patients, 1 in each arm).
Patients were taken off the study prematurely when they re-

orted intolerable urinary symptoms (self-perception), developed
rinary retention, or wished to discontinue with the trial (for any
eason). No patient discontinued study medication secondary to
rug adverse effects.
Boehringer Ingelheim Pharmaceuticals (Ingelheim, Germany)

rovided the tamsulosin samples. Oncura financially supported the
tudy through an educational grant. Neither company had a role in
tudy design, data collection, data analysis, or in the writing of this
eport.

tatistical analysis
One hundred twenty-six patients were randomized into the two

tudy arms. Sample size calculations determined that 53 patients in
ach arm would be needed to detect at least a difference of 4 units
n the AUA scores between the two study arms with � equal to
.05 and power equal to 80%. The standard deviation of the AUA

Randomized 

126 patients 

Tamsulosin 

(63 patients) 

Placebo

(63 patients) 

62 patients 62 patients 

60 patients 58 patients 

One patient 

withdrew consent 

One patient 

withdrew consent 

Two patients forgot to take 

the capsules or were taking 

Hytrin 

Four patients stopped or 

forgot to take the capsules, 

or were taking Hytrin 

ig. 2. Diagrammatic representation of the fate of the 126 random-
zed patients.
core was estimated from previous AUA scores PI patients at the
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leveland Clinic Foundation. An additional 20 patients were in-
luded to account for potential dropouts.

An interim analysis was planned after 60 patients completed the
tudy. A p value �0.001 was used as the monitoring boundary for
his interim analysis. This interim analysis showed no significant
ifference between the two groups.
Repeated measures analysis of variance (ANOVA) was used to

etermine if there was a significant difference between the mean
UA scores of the two groups over the entire study period, and

-tests were used to examine if there was a difference in the AUA
cores for the two groups at each week of the study period. The

Table 1. Pretreatment characteristics for all p

Characteristic
Tamsulosin (Flom

(% or ra

ge in years (median) 64 (44–7
ace (% African American) 10 (17%
edian PSA (ng/mL) 6.4 (2.4–2
leason score
5 2 (3%)
6 45 (78%
7 11 (19%

JCC 1997 T stage
T1a —
T1c 49 (84%
T2b 9 (16%

ndrogen deprivation 5 (9%
aseline AUA score (out of 35) Median � 4
aseline irritative AUA score

(out of 15)
Median � 2

aseline obstructive AUA score
(out of 20)

Median � 2

Abbreviations: AJCC � American Joint Committee on Cance
ntigen.

Table 2. Anatomic, procedural, and postim

Characteristic Tam

Anatomic
Median prostate volume in cm3 35.9
Median prostate length in mm 45
Median prostate width in mm 50
Median prostate height in mm 32

Procedural
Median number of needles used/patient 28
Median number of seeds/patient 110
Median total activity (U) 46.8

Prostate dosimetry
Median D90*
Median D100
Median V100†

Median V150
Median V200
Median V300
Median V400

Urethral dosimetry
Median D100‡

* D90: minimal dose received by 90% of the prosta
† V100, 150, 200, 300, 400: percentage of prostate g

of the prescribed minimal peripheral dose, respectively

‡ Urethral D100: minimal dose received by 100% of the u
hi-square test was used to determine if there was a difference in
he rate of urinary retention or withdrawal due to severe urinary
ymptoms between the two study groups.

RESULTS

Between November 2001 and January 2003, 126 pa-
ients were enrolled on the study. A total of 118 patients
58 and 60 patients in the tamsulosin and the placebo
roups, respectively) were evaluable. See Fig. 2 for a

in the study broken down by study groups

� 58) Placebo (n � 60)
(% or range) p value

66 (44–82) 0.6245
6 (10%) 0.2507

6.1 (1.7–21) 0.3314
0.9462

2 (3%)
48 (80%)
10 (17%)

0.3797
1 (2%)

54 (90%)
5 (8%)
6 (10%) 0.9455

) Median � 5 (1–13) 0.7642
) Median � 3 (0–11) 0.2640

) Median � 2 (0–8) 0.9911

A � American Urologic Association; PSA � prostate-specific

dosimetric variables for the study groups

n (range) Placebo (range) p value

122.0) 34 (14–117.0) 0.3908
2) 44 (28–70) 0.3455
0) 48 (33–68) 0.7013
5) 32 (21–57) 0.2762

2) 28 (18–48) 0.3470
24) 102 (56–234) 0.2692
–101.92) 43.51 (25.2–108.11) 0.2132

56 148.85 0.9220
2 76.18 0.8546
3 91.34 0.9645
3 56.20 0.4159
4 31.27 0.2670
8 8.59 0.4850
4 4.46 0.5169

17 128.98 0.4768

d.
lume receiving 100%, 150%, 200%, 300%, and 400%
atients

ax) (n
nge)

6)
)
4.1)

)
)

)
)
)
(0–15
(0–11

(0–12

r; AU
plant

sulosi

(14.0–
(33–7
(22–7
(21–7

(18–5
(70–2
(32.55

147.
76.9
91.4
56.5
26.1
8.2
4.3

132.

te glan
land vo
.

rethra.
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reakdown of the 126 randomized patients. Table 1 sum-
arizes the pretreatment characteristics of the 118 evalu-

ble study patients. The two treatment groups were com-
arably matched for the pretreatment as well as
osttreatment characteristics (Tables 1 and 2). None of
he patients had a transurethral resection of the prostate
TURP) before PI.

The compliance rate was 100% for the 118 evaluable
atients. There was only one reported side effect related to
he study drug in the form of ejaculatory failure in the
amsulosin group. Thirty-six patients were taken off the
tudy for various reasons, leaving 82 patients to complete all
weeks of the trial (Table 3).
For those patients requiring ISC, the median duration for

SC use was 5 days in the tamsulosin group (range, 1–14
ays) compared with 2 days for the placebo group (range,
–44 days). The difference was not significant. The median
ime to stopping the trial for those who were removed from
he trial was 11 days (range, 1–36). Intolerable urinary
ymptoms were reported equally in the two study groups.
ighty-seven percent of those who developed intolerant
rinary symptoms experienced them within 2 weeks after
I. Sixty percent of those who developed urinary retention
xperienced it within 2 weeks after PI.

Urinary symptoms were evaluated for the entire study
eriod utilizing repeated measures ANOVA and unpaired
-tests for week-by-week comparisons. For the entire study
eriod, there was no difference in the AUA scores between
he two groups. At Week 5, tamsulosin significantly reduced
he mean AUA symptom score for all patients (p � 0.03),
nd for those who completed all 8 weeks of the study (p �
.05; Fig. 3).
With respect to the irritative and obstructive domains of

he AUA score, tamsulosin (significantly reduced the mean
rritative urinary symptom score at Week 5 after the proce-
ure for all patients (p � 0.02), and for those who com-
leted all 8 weeks of the study (p � 0.03). There was no
ifference in the mean obstructive urinary symptom score
etween the two groups for the entire study period or at any
pecific week.

No significant acute side effects have been noted with the
amsulosin and the side-effect profile was in agreement with
he previously published studies (only 1 patient in the tam-

Table 3. Fate of the study patients after randomization

Fate

Tamsulosin
(n � 58)

(%)

Placebo
(n � 60)

(%) p value

ompleted 8 weeks 42 (72%) 40 (67%) 0.7893
ithdrawal due to:
Intolerable symptoms 10 (17%) 10 (17%) 0.9337

rinary retention 6 (11%) 10 (17%) 0.3160
ulosin group reported ejaculatory failure). m
DISCUSSION

The efficacy of PI in treating prostate cancer is being
hown to be on a par with the major competing modalities
2). As a result, investigations seeking to discriminate
mong therapeutic approaches will need to focus on toxic-
ty: not only trying to understand its incidence but also
ttempting its amelioration. The present study illuminates
oth of these aspects of toxicity.
The implantation technique applied in this trial deviates

lightly from those employed in other institutions in two
mportant ways. First, we perform all planning during the
ame anesthesia session as the implantation, resulting in
uperior postimplant dosimetry relative to a two-step pre-
lanning technique (12). Second, since there is no patient

ig. 3. (a) Graphic depiction of the mean American Urological
ssociation (AUA) symptom scores over the course of the trial for

ll 118 evaluable study patients. Fifty-eight were on the Flomax
rm and 60 were on the placebo arm. There was a significant
ifference at Week 5 in favor of the patients receiving Flomax (p

0.03). (b) Graphic depiction of the mean AUA symptom scores
or the 82 patients who completed all 8 weeks of the trial. Forty-
wo were on the Flomax arm and 40 were on the placebo arm.
here was a significant difference at Week 5 in favor of the
atients receiving Flomax (p � 0.05).
anipulation without anesthesia, we do not employ a pros-
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ate size constraint on eligibility for the procedure. This
echnique eliminates significant pubic arch interference. Re-
ardless of the differences, for within-trial comparative
urposes, the patient groups were evenly matched (Tables 1
nd 2).

We found the timing of peak urinary morbidity to be at
eeks 2–3. This finding is somewhat confirmed by other
ork (13) and refuted by some (14). The aforementioned
orks may differ from this study, because they did not

xamine the urinary morbidity as frequently as it has been
one here. We performed our assessments at weekly inter-
als while the aforementioned investigators used more pro-
racted schedules.

The different definitions of urinary retention after PI may
e the reason for the wide range of retention rates after PI.
erk et al. (15) defined it as urinary retention that required
rinary catheterization for more than 2 days. On the other
and, Kang et al. (16) defined it as the use of urinary
atheterization for more than 1 week. The definition of
rinary retention employed here (the use of urinary cathe-
erization even for a single use not related to clot retention
r anesthesia effect) is more reproducible and we felt that it
as more easily applied clinically. As a result of the defi-
ition differences, as well as the retrospective nature of the
reviously mentioned works, the ISC rates reported here
ay differ. Within the trial, the same definition was used

nd no differences were found between the two groups.
An interesting finding of the trial is Flomax’s apparent

ocus on reducing irritative urinary symptoms. We found
his to be unexpected, because Flomax affects �-receptors
nd should show more activity in the obstructive domain of

he AUA score. This may be explained by the notion that b

REFEREN

for acute urinary retention requiring temporary intermittent cath-

1

1

1

1

1

-blockade may also reduce hyperactivity of the trigone and
herefore lyse the cascade of events leading to generalized
ladder irritability. In addition, the lack of an effect on the
bstructing symptoms may reflect the overriding effect of
rostate edema on obstruction. This last hypothesis is cur-
ently being tested in a succeeding protocol.

Regardless of the positive nature of the trial, it does not
ompletely solve the problem of postimplant morbidity. The
atients receiving Flomax did not show a reduction in AUA
ymptom score at all time intervals. The difference was
onfined to Week 5. This may be explained in several ways.
he finding may be totally spurious. It may be due to the
eed for a longer preimplantation dosing regimen or, as
tated previously, the overriding effect of prostate edema.
he possibility of the result being false is real, but the AUA
ymptom scores do show a trend over all time intervals
xcept Weeks 1 and 2 in the direction of the result and this
s hard to ignore. Our feeling is that the overriding effect of
rostate edema is the better explanation, because prostate
dema is usually resolving itself with the same time frame.
s a result, we will test the addition of an anti-inflammatory

o Flomax in the successor trial. This trial is accruing
atients as of the writing of this article.

CONCLUSION

In conclusion, this study demonstrates that prophylactic
amsulosin (Flomax) has a positive impact on urinary symp-
oms at Week 5 after PI. A follow-up study, currently under
ay, will test the hypothesis that reducing prostate edema

ssociated with the procedure in addition to an �-blocker
ay further improve urinary symptoms after prostate
rachytherapy.
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