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IS THE EFFICACY OF HORMONAL THERAPY AFFECTED BY
LYMPH NODE STATUS? DATA FROM THE BICALUTAMIDE

(CASODEX) EARLY PROSTATE CANCER PROGRAM

PETER IVERSEN, MANFRED P. WIRTH, WILLIAM A. SEE, DAVID G. MCLEOD, IRA KLIMBERG,
DONALD GLEASON, GERALD CHODAK, JAMES MONTIE, CHRIS TYRRELL, D. M. A. WALLACE,

KARL P. J. DELAERE, PER LUNDMO, TEUVO L. J. TAMMELA, JAN-ERIK JOHANSSON,
TOM MORRIS, AND KEVIN CARROLL, ON BEHALF OF THE CASODEX EARLY PROSTATE

CANCER TRIALISTS’ GROUP

ABSTRACT
bjectives. To report an exploratory subgroup analysis assessing the extent to which the overall benefit

ound in the Early Prostate Cancer program is dependent on lymph node status at randomization. The
rogram is ongoing, and the overall survival data are immature. The first combined analysis of the bicalu-
amide (Casodex) Early Prostate Cancer program at 3 years’ median follow-up showed that bicalutamide,
50 mg once daily, plus standard care (radical prostatectomy, radiotherapy, or watchful waiting), signifi-
antly reduced the risk of objective progression and prostate-specific antigen (PSA) doubling in patients with
ocalized/locally advanced prostate cancer.

ethods. Men (n � 8113) with localized/locally advanced disease received bicalutamide 150 mg or
lacebo once daily, plus standard care. The time to event data (objective progression, PSA doubling) was
nalyzed by lymph node status at randomization.
esults. Compared with standard care alone, bicalutamide significantly reduced the risk of objective
rogression, irrespective of lymph node status, with the most pronounced reduction in patients with N�
hazard ratio [HR] 0.29; 95% confidence interval [CI] 0.15 to 0.56) compared with those with N0 (HR 0.59;
5% CI 0.48 to 0.73) and Nx (HR 0.60; 95% CI 0.50 to 0.72) disease. The largest decrease in risk of PSA
oubling with bicalutamide was observed in N� disease (HR 0.16; 95% CI 0.09 to 0.29), with significantly
educed risks seen in N0 (HR 0.45; 95% CI 0.40 to 0.51) and Nx (HR 0.38; 95% CI 0.33 to 0.44) disease.
onclusions. The greatest reduction in the risk of objective progression and PSA doubling with bicalutamide
as seen in patients with N� disease. However, bicalutamide also provided a statistically significant benefit

n those with N0 and Nx disease. UROLOGY 63: 928–933, 2004. © 2004 Elsevier Inc.
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ng the value of adding bicalutamide, 150 mg once
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ears’ median follow-up), bicalutamide had signif-
cantly reduced the risk of objective progression by
2% (hazard ratio [HR] 0.58; 95% confidence in-
ervals [CI] 0.51 to 0.66; P �0.0001).2 Overall,
icalutamide was well tolerated, with breast pain
nd gynecomastia the most frequently reported ad-
erse events.2
Lymph node involvement is an established risk

actor for disease progression in prostate cancer.3–5

ome studies have demonstrated survival benefits
ith hormonal therapy (adjuvant or alone) in men
ith positive lymph nodes (N�).6–8 To explore

he extent to which the benefit of bicalutamide is
ependent on lymph node status (negative [N0],
�, or unknown [Nx]) at randomization, we per-

ormed a subgroup analysis of the EPC program
ata.

MATERIAL AND METHODS

The methods for the EPC program have been previously
ublished1,2 and are summarized in brief.

TUDY DESIGN AND TREATMENT
Three ongoing, randomized, double-blind, placebo-con-

rolled trials are being conducted in North America (Trial 23;
� 3292); Europe, South Africa, Australia, Israel, and Mexico

Trial 24; n � 3603); and Scandinavia (Trial 25; n � 1218) in
ccordance with the Declaration of Helsinki. The local ethics
ommittee or institutional review board approved the trial
rotocol. All patients provided informed consent. Eligible pa-
ients were randomized (1:1 ratio) to receive either bicaluta-
ide 150 mg or placebo once daily plus standard care (radical

rostatectomy, radiotherapy, or watchful waiting). The proto-
ol duration of randomized therapy was 2 years in Trial 23 and
years or more in Trials 24 and 25.

ATIENTS
Men aged 18 years or older with Stage T1b-T4, any N, M0

rostate cancer were eligible for enrollment. Some differences
xist among the three trials that reflect international variation
n clinical practice. In Trial 23, patients were required to have
ndergone radical prostatectomy or radiotherapy, and pa-
ients in Trials 24 and 25 were required to have received ther-
py of primary curative intent or to have been considered
ligible for watchful waiting. In Trial 23 only, patients with
� disease were excluded, because these patients in North
merica would normally receive additional therapy and thus
ould not routinely be randomized to placebo. Patients with
x in Trial 23 were required to have a prostate-specific anti-

en (PSA) level of less than 20 ng/mL and a Gleason score of
ess than 7 to ensure a low risk of recruiting patients who
ctually had N� disease. In the event of objective progression,
s defined in the protocol, patients were to stop the random-
zed therapy and receive appropriate treatment at the investi-
ators’ discretion. However, investigators could decide to stop
he trial therapy and institute other treatment for other rea-
ons, including a rising PSA level or adverse events.

SSESSMENTS AND ENDPOINTS
Nodal status was determined before trial entry either histo-

ogically or by imaging. No overall minimal evaluation of
odal category was defined in the protocol. PSA levels, clinical

isease progression, and adverse events were assessed every 12 t

ROLOGY 63 (5), 2004
eeks. Bone scans were scheduled at 96-week intervals. After
reatment withdrawal, patients were followed up every 24
eeks until death. The time to objective progression was de-
ned as the number of days between randomization and the
arliest occurrence of objective progression (confirmed by
one scan, magnetic resonance imaging, ultrasonography, or
omputed tomography scan) or death without progression.
he time to PSA doubling was defined as the number of days
etween randomization and the earliest occurrence of PSA
oubling from baseline, objective progression, or death in the
bsence of progression.

TATISTICAL ANALYSIS
The time to event data were analyzed on an intent-to-treat

asis using Cox proportional hazards regression analysis. For
ach lymph node status (at randomization) subgroup (N�,
0, and Nx), HRs and 95% CIs were calculated, providing 30
r more events had occurred across both randomized groups.

RESULTS

ATIENTS

The EPC program recruited 8113 patients; 4052
ere randomized to bicalutamide and 4061 to pla-

ebo, plus standard care. The two treatment groups
ere well matched with respect to demographic

haracteristics at baseline.2 At randomization, 150
atients (2%) had N� disease, 4806 (59%) had N0
isease, and 3157 (39%) had unknown nodal sta-
us (Nx).
The use of lymphadenectomy or lymph node dis-

ection in patients was recorded. However, it was
nknown how many underwent disease staging
sing other techniques to confirm nodal status, be-
ause this information was not routinely recorded.
f the patients who were assessed as N� or N0 at

rial entry, 86 (57.3%) of 150 and 3263 (67.9%) of
806, respectively, had evidence of histologic con-
rmation from lymphadenectomy or lymph node
issection. In the radiotherapy and watchful wait-
ng groups, 10 (71.4%) of 14 and 43 (69.4%) of 62
atients with N� disease had undergone lymph
ode dissection, respectively. Separate lymph node
ampling procedures were recorded in fewer than
0% of patients with N� disease who underwent
adical prostatectomy. This apparently low figure
robably reflects that investigators did not record
ymph node dissection done at radical prostatec-
omy as a separate procedure. We assumed that
ost radical prostatectomy patients with N0 or
� disease were assessed at surgery, suggesting

hat most patients with N� disease had a histolog-
cally confirmed nodal status. Imaging techniques
uch as computed tomography scans were proba-
ly the method of determining nodal status in the
emainder.
The demographic characteristics by nodal status

re shown in Table I. The median follow-up was 3
ears, and patients received randomized therapy
or an average of 2 years. Fewer bicalutamide pa-

ients withdrew from randomized therapy owing

929



t
N
a
t
e
i
v
(
i
o
l
d
f

O

j
g

b
t
0
(
(

e
m
t
i
B
d
e
o
c
r

9

o disease progression than placebo patients in the
� (19.7% versus 39.7%), N0 (1.8% versus 6.0%),

nd Nx (5.0% versus 16.6%) groups. The propor-
ion of patients withdrawing because of adverse
vents was similar for the patients with N� disease
n the bicalutamide and placebo groups (11.8%
ersus 11.0%), but was greater for those with N0
30.0% versus 8.5%) and Nx (23.7% versus 9.5%)
n the bicalutamide group. The most common sec-
nd-line therapies were luteinizing hormone-re-
easing hormone agonist therapy and maximal an-
rogen blockade; antiandrogen alone was also
requently used in the placebo group.

BJECTIVE PROGRESSION BY NODAL STATUS

Bicalutamide significantly reduced the risk of ob-
ective progression compared with placebo, re-

TABLE I. Patient dem

Characteristic (

Age (yr)
Mean
Range

Median baseline PSA (ng/mL)
Disease stage (%)

T1
T2
T3
T4

Gleason score (%)
Well differentiated (2–4)
Moderately differentiated (5–6)
Poorly differentiated (7–10)
Not known

Standard care received (%)
Radical prostatectomy
Radiotherapy
Watchful waiting

KEY: PSA � prostate-specific antigen.
ardless of lymph node status (Fig. 1). The greatest c

30
enefit of bicalutamide treatment was seen in pa-
ients with N� disease (HR 0.29; 95% CI 0.15 to
.56; P � 0.0002) compared with those with N0
HR 0.59; 95% CI 0.48 to 0.73; P �0.0001) and Nx
HR 0.60; 95% CI 0.50, 0.72; P �0.001) disease.
A lower percentage of patients with N� disease

xperienced objective progression with bicaluta-
ide compared with placebo in the radical prosta-

ectomy (11.4% versus 30.8%) and watchful wait-
ng (26.5% versus 57.1%) subgroups (Fig. 2).
ecause of the small numbers of patients with N�
isease in each primary therapy subgroup, too few
vents occurred to calculate the HRs. Only two
bjective progression events (with placebo) oc-
urred in patients with N� disease who received
adiotherapy.
Compared with placebo, bicalutamide signifi-

aphy by nodal status
Nodal Status

150)
N0

(n � 4806)
Nx

(n � 3157)

.6 64.9 70.1
84 38–89 42–93
.8 8.9 10.5

.7 63.6 75.2

.3 35.4 22.7

.0 1.04 2.0

.0 0.0 0.1

.7 15.3 32.8

.0 44.3 44.6

.0 39.8 21.4

.3 0.6 1.3

.3 82.6 13.0

.3 9.1 29.1

.3 8.3 57.8

FIGURE 1. HRs and 95% CIs for time
to objective progression for overall
population and by nodal status at 3
years’ median follow-up.
ogr

N�
n �

64
52–
22

28
65
6
0

14
40
42
3

49
9

41
antly reduced the risk of objective progression in
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atients with N0 disease irrespective of the pri-
ary therapy received (radical prostatectomy [HR

.66; 95% CI 0.51 to 0.85], watchful waiting [HR

.43; 95% CI 0.26 to 0.71], or radiotherapy [HR

.53; 95% CI 0.31 to 0.89]; Fig. 2). Bicalutamide
lso reduced the risk of objective progression in
atients with Nx disease regardless of the primary
herapy (Fig. 2). This reduction was statistically
ignificant for patients with Nx disease who re-
eived watchful waiting (HR 0.57; 95% CI 0.46 to
.71) and just failed to reach conventional statisti-
al significance for patients with Nx disease who
eceived radiotherapy (HR 0.69; 95% CI 0.47 to
.00). Although too few events occurred to calcu-
ate an HR for patients with Nx disease who under-
ent radical prostatectomy, the incidence of objec-

ive progression was lower among those who had
eceived bicalutamide (4.1% versus 7.0%).

SA DOUBLING BY NODAL STATUS

Bicalutamide significantly reduced the risk of

IGURE 2. Objective disease progression by primary t
years’ median follow-up. RP � radical prostatectom

vents to calculate HR.
SA doubling in patients with N�, N0, and Nx 9

ROLOGY 63 (5), 2004
isease (Fig. 3). Again, the greatest benefit of bica-
utamide was observed in patients with N� disease
HR 0.16; 95% CI 0.09 to 0.29; P �0.0001) com-
ared with those with N0 (HR 0.45; 95% CI 0.40 to
.51; P �0.0001) and Nx (HR 0.38; 95% CI 0.33 to
.44; P �0.001) disease.
For patients with N� disease, a statistically sig-

ificant decrease occurred in the risk of PSA dou-
ling in the radical prostatectomy subgroup (HR
.11; 95% CI 0.04 to 0.30). A reduced risk was also
een in the radiotherapy (14.3% versus 57.1%) and
atchful waiting (29.4% versus 67.9%) subgroups,
ut, because of the population size, too few events
ccurred to calculate the HRs. Irrespective of the
nitial treatment, bicalutamide significantly re-
uced the risk of PSA doubling in patients with N0
isease (radical prostatectomy, HR 0.50; 95% CI
.43 to 0.58; watchful waiting, HR 0.26; 95% CI
.17 to 0.39; radiotherapy, HR 0.33; 95% CI 0.22 to
.51). Similar results were obtained in patients
ith Nx disease (radical prostatectomy, HR 0.57;

py received for those with N�, N0, and Nx disease at
T � radiotherapy; WW � watchful waiting. *Too few

FIGURE 3. HRs and 95% CIs for time
to PSA doubling for overall population
and by nodal status at 3 years’ me-
dian follow-up.
hera
y; R
5% CI 0.37 to 0.87; watchful waiting, HR 0.33;

931
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5% CI 0.27 to 0.39; radiotherapy, HR 0.46; 95%
I 0.35 to 0.60).

COMMENT

This exploratory subgroup analysis of prelimi-
ary EPC program data showed that immediate
icalutamide, in addition to standard care, reduces
he risk of objective progression and PSA doubling
n men with localized or locally advanced prostate
ancer, irrespective of lymph node status at ran-
omization.
The decreased risk of objective progression and

SA doubling was most pronounced in patients
ith N� disease, and numeric benefits from bica-

utamide therapy were apparent regardless of the
tandard care received. These results are consistent
ith the findings of other studies.6–9 Messing et al.6

nvestigated the effects of immediate versus de-
erred hormonal therapy (goserelin [Zoladex] or
urgical castration) in 98 men with cT1-T2,
N1-N3 disease who underwent radical prostatec-
omy and bilateral pelvic lymphadenectomy. At a
edian follow-up of 7.1 years, immediate hor-
onal therapy was associated with statistically sig-
ificant improvements compared with deferred
herapy in terms of both overall (85% versus 65%,
� 0.02) and recurrence-free (77% versus 18%, P
0.001) survival.
Another study randomized 234 patients with
� disease (who did not undergo local treatment)
etween immediate and deferred castration-based
ormonal therapy.8,9 An early analysis in a sub-
roup of patients demonstrated a statistically sig-
ificant reduction in the risk of developing distant
etastases with immediate versus deferred thera-

y.9 At 8.7 years’ median follow-up, a 23% non-
tatistically significant survival advantage was
oted in favor of immediate therapy.8
Granfors et al.7 evaluated adjuvant orchiectomy

lus radiotherapy versus radiotherapy alone in 91
en with T1-T4N0-N3 disease, of whom 39 (43%)
ad positive lymph nodes. After 9.3 years’ median

ollow-up, statistically significant differences were
ound in favor of adjuvant therapy with respect to

ortality (38% versus 61%, P � 0.02) and disease
rogression (31% versus 61%, P � 0.005). When
he data were analyzed by lymph node status at
tudy entry, these differences were statistically sig-
ificant in patients with N� disease only (P
0.001 and P � 0.001, respectively).
In contrast, in the present study, statistically sig-

ificant reductions in the risk of objective progres-
ion and PSA doubling with bicalutamide were
een in patients with N0 and Nx disease, regardless
f the primary therapy. As expected, at this stage of
he EPC program, relatively fewer events in pro-

ortion to the size of the patient population had 1

32
een observed in the N0 and Nx groups compared
ith the N� group. Additional follow-up is
eeded to assess the benefits in these groups.
The most reliable method of determining lymph

ode status is by histopathologic examination after
elvic lymphadenectomy. The studies by Messing
t al.6 and Granfors et al.7 used this method. Al-
hough histologic findings were used for most pa-
ients in the N� group, a potential concern is that
atients with N� disease may have been misclas-
ified as having N0 or Nx disease. Misclassified
atients with N� disease could, therefore, have
een driving the statistically significant benefit
een in the patients with N0 disease. However, the
tatistically significant result, which was observed
n the patients with N0 disease who underwent
adical prostatectomy and, therefore, were more
ikely to have undergone histopathologic confir-

ation, provides reassurance that this was not the
ase.
The endpoints reported here are not proven sur-

ogates for survival, and mature survival data are
waited with interest. Nevertheless, a reduction in
isk of disease progression is important, because
isease progression may be associated with clinical
ymptoms, anxiety, and/or the initiation of addi-
ional treatment.

CONCLUSIONS

Irrespective of lymph node status, bicalutamide
ignificantly reduced the risk of objective disease
rogression and PSA doubling in patients with lo-
alized or locally advanced prostate cancer when
iven in addition to standard care. One of the most
mportant findings was the marked benefit of bica-
utamide in patients with N� disease. This result
uggests a benefit of early endocrine therapy in
atients with N� disease. Mature survival data are
waited.
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