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ORIGINAL ARTICLE

Bicalutamide 150 mg in addition to standard care for patients with early
non-metastatic prostate cancer: updated results from the Scandinavian
Prostate Cancer Period Group-6 Study after a median follow-up period
of 7.1 years

PETER IVERSEN1, JAN-ERIK JOHANSSON2 , PÄR LODDING3, TIMO KYLMÄLÄ4,

PER LUNDMO5, PETER KLARSKOV6, TEUVO L. J. TAMMELA4, ILKER TASDEMIR7,

THOMAS MORRIS8 & JON ARMSTRONG8, ON BEHALF OF THE SCANDINAVIAN

PROSTATE CANCER GROUP

Departments of Urology, 1University of Copenhagen, Rigshospitalet, Copenhagen, Denmark, 2Örebro University Hospital,

Örebro, Sweden, 3Sahlgrenska University Hospital, Göteborg, Sweden, 4Tampere University Hospital, Tampere, Finland,
5St. Olavs University Hospital, Trondheim, Norway and 6Herlev Hospital, Copenhagen, Denmark, 7Urological Section,

Stavanger University Hospital, Stavanger, Norway, and 8AstraZeneca, Macclesfield, UK

Abstract
Objective. The Early Prostate Cancer (EPC) programme is evaluating the efficacy and tolerability of bicalutamide following
standard care (radiotherapy, radical prostatectomy or watchful waiting) in patients with localized (T1�2, N0/N�/) or locally
advanced (T3�4, any N; or any T, N�/) non-metastatic prostate cancer. Herein we report the latest findings after a median
follow-up period of 7.1 years from the Scandinavian Prostate Cancer Group (SPCG)-6 study, one of three trials in the EPC
programme. Material and methods. A total of 1218 patients were randomized on a 1:1 basis to either bicalutamide 150 mg/
day (n�/607) or placebo (n�/611) following standard care; 81.4% were followed conservatively (watchful waiting). The
primary endpoints were objective progression-free survival (PFS) and overall survival (OS). Results. In patients with
localized disease there was no significant difference in PFS (hazard ratio [HR] 0.85; 95% CI 0.69�1.06; p�/0.15) and a
trend towards decreased OS with bicalutamide plus standard care compared with standard care alone (HR 1.23; 95% CI
0.96�1.58; p�/0.11). In patients with locally advanced disease, bicalutamide significantly improved PFS, reducing the risk
of progression by 53% compared with standard care alone (HR 0.47; 95% CI 0.37�0.59; p B/0.001). The median time to
progression was 8.8 years for bicalutamide plus standard care and 7.1 years for standard care alone. There was a significant
improvement in OS with bicalutamide plus standard care, with a reduction in the risk of death of 35% versus standard care
alone (HR 0.65; 95% CI 0.50�0.85; p�/0.001). Conclusion. This analysis of the SPCG-6 study showed that bicalutamide
plus standard care offers significant PFS and OS benefits for patients with locally advanced disease, but not for those with
localized disease.
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Introduction

The ongoing Early Prostate Cancer (EPC) pro-

gramme is evaluating the efficacy and tolerability of

bicalutamide 150 mg/day following standard care

(radiotherapy [external-beam or brachytherapy],

radical prostatectomy or watchful waiting) in pa-

tients with early non-metastatic prostate cancer

[1�3]. The programme consists of three ongoing,

randomized, double-blind, placebo-controlled trials:

Trial 23, Trial 24 and the Scandinavian Prostate

Cancer Group (SPCG)-6 study (also known as Trial

25). Trial 23 is being conducted in North America,

Trial 24 in Europe, South Africa, Australia, Israel

and Mexico and SPCG-6 in Denmark, Finland,

Norway and Sweden.
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In the SPCG-6 trial, the majority of patients have

undergone watchful waiting as their standard of

care. Previous analyses of this trial were conducted

after median follow-up periods of 3 and 5.3 years

and have been reported elsewhere [4,5]. In the

second analysis [5], a significant improvement in

progression-free survival (PFS) in patients with

localized and locally advanced disease was reported.

With respect to overall survival (OS), there was a

significant qualitative interaction such that patients

with localized disease had decreased OS with bica-

lutamide whereas those with locally advanced dis-

ease showed improved OS with bicalutamide.

Overall results from the EPC programme after a

median follow-up period of 7.4 years have previously

been published [1]. Herein we report the findings

from the third analysis of the SPCG-6 trial after a

median follow-up period of 7.1 years.

Material and methods

The detailed methodology of the SPCG-6 study has

been described elsewhere [4,5] and so the methods

are presented here in brief outline only.

Selection and description of participants

Between October 1995 and July 1998, 1218 males

aged 18�75 years with histologically or cytologically

confirmed localized (T1�2, N0/Nx) or locally ad-

vanced (T3�4, any N; or any T, N�/) prostate

cancer with no evidence of distant metastases were

recruited from 62 centres. The inclusion and exclu-

sion criteria are presented in Table I.

Technical information

Patients were randomized on a 1:1 basis to receive

either oral bicalutamide 150 mg or placebo once

daily following standard care (radical prostatectomy,

radiotherapy or watchful waiting) and were sched-

uled to continue randomized treatment until disease

progression. Following the second analysis of the

overall EPC programme (median follow-up period

5.4 years) [3], the independent data and safety

committee and the trial steering committee recom-

mended that randomized trial therapy should be

stopped, that investigators and patients should be

informed of the findings and that the treatment code

should be broken for all patients. Investigators, at

their discretion, had the options of continuing

patients on open-label bicalutamide, switching to

an alternative therapy or discontinuing further

therapy.

The study was conducted in accordance with the

Declaration of Helsinki and Good Clinical Practice

guidelines, and the Ethics Committee approved the

protocol at each centre. All patients provided writ-

ten, informed consent.

As described previously [4], patients were assessed

every 12 weeks for local and regional disease, distant

metastases and clinical symptoms, and prostate-

specific antigen (PSA) levels; liver biochemical

parameters and other clinical laboratory parameters

were also determined.

The primary endpoints are PFS and OS. A

secondary endpoint is tolerability.

The cause of death was based on the investigators’

assessment.

Table I. Inclusion and exclusion criteria for the SPCG-6 trial.

Inclusion criteria Exclusion criteria

Clinical or pathologically confirmed stage T1b�T4 Prior systemic therapy for prostate cancer

May have either received a radical prostatectomy within

16 weeks before randomization or finished

radiotherapy within 16 weeks before randomization

Neoadjuvant therapy

No distant metastases Therapy with a 5-alpha reductase inhibitor allowed

Any lymph node involvement Patients for whom long-term therapy is inappropriate (i.e. patients with

undetectable PSA level and negative margins following radical prostatectomy)

Informed consent Previous history or presence of malignancy other than prostate cancer, or

treated squamous/basal cell carcinoma of the skin within the past 10 years

]/18 years of age AST or ALT �/2.5�/upper limit of normal

5/75 years of age Serum bilirubin �/2.5�/upper limit of normal

Any severe concomitant medical condition

Treatment with a new chemical entity within the previous 3 months

Patients at risk of transmitting any infection through the blood or other

bodily fluids

ALT�/alanine aminotransferase; AST�/aspartate aminotransferase.

442 P. Iversen et al.



Statistical methods

This third planned analysis was performed after a

minimum follow-up period of 6.7 years across the

EPC programme, at which a 22% mortality rate was

anticipated. A Cox proportional hazards regression

model was used to analyse time-to-event data on an

intention-to-treat basis with covariates for a set of

prespecified prognostic factors at baseline (primary

therapy, baseline PSA level, tumour grade and

stage). Results are presented in terms of hazard ratio

(HR; bicalutamide:standard care alone) with asso-

ciated 95% confidence intervals (CIs) and p-values.

Results

Patients

A total of 1218 patients were recruited into the

SPCG-6 study; the majority (81.4%) had undergone

watchful waiting as their standard of care. The two

treatment groups were well balanced with respect to

baseline demographics and disease characteristics

(Table II). The mean age in both patient groups was

68.5 years. Only eight patients were over the upper

age limit of 75 years at entry.

The median follow-up period at this analysis was

7.1 years. No patients were receiving blinded rando-

mized therapy at the time of the analysis (Table III).

The number of patients who started open-label

bicalutamide following withdrawal of randomized

therapy is presented in Table IV. Of the 607 patients

randomized to bicalutamide plus standard care, 239

started open-label bicalutamide, and at the time of

this analysis 199 remained on this treatment. Of the

611 patients randomized to placebo plus standard

care, 60 started open-label bicalutamide and at the

time of this analysis 42 remained on this treatment.

Efficacy

Objective PFS. At the time of this analysis, 293

patients (48.3%) randomized to bicalutamide plus

standard care and 344 (56.3%) randomized to

standard care alone had progressed (Table V). In

the overall SPCG-6 trial population, bicalutamide

plus standard care significantly improved objective

PFS, reducing the risk of objective progression by

35% compared with standard care alone (HR 0.65;

95% CI 0.55�0.76; p B/0.001) [1]. In patients with

localized disease, there was no significant difference

in objective PFS between the two treatment groups

(HR 0.85; 95% CI 0.69�1.06; p�/0.15) (Table V;

Figure 1A). In contrast, in patients with locally

advanced disease, bicalutamide plus standard care

Table II. Demographic characteristics, baseline tumours and median exposure to randomized treatment in the SPCG-6 trial. Unless stated

otherwise, values shown represent numbers of patients, with percentages in parentheses.

Bicalutamide 150 mg plus standard care

(n�/607)

Placebo plus standard care

(n�/611)

Mean age (years) (range) 68.5 (46�87) 68.5 (52�77)

Stage of diseasea

T1 120 (19.8) 137 (22.4)

T2 241 (39.7) 233 (38.1)

T3 236 (38.9) 226 (37.0)

T4 9 (1.5) 14 (2.3)

Unknown 1 (0.2) 1 (0.2)

WHO grading

Well differentiated 259 (42.7) 264 (43.2)

Moderately differentiated 265 (43.7) 276 (45.2)

Poorly differentiated 72 (11.9) 68 (11.1)

Unknown 11 (1.8) 3 (0.5)

Nodal status

N0 132 (21.7) 122 (20.0)

N�/ 28 (4.6) 26 (4.3)

Unknown 447 (73.6) 463 (75.8)

Standard care received

Radical prostatectomy only 77 (12.7) 76 (12.4)

Radiotherapy/brachytherapy only 39 (6.4) 26 (4.3)

Watchful waiting 486 (80.1) 505 (82.7)

Otherb 5 (0.8) 4 (0.7)

Median exposure to randomized treatment (years) 5.1 3.4

aIn patients undergoing radical prostatectomy, disease stage was determined histopathologically, whereas in the remaining patients it was

determined clinically.
bIncludes cryotherapy/cryosurgery and radical prostatectomy plus radiotherapy.
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significantly improved objective PFS, reducing

the risk of objective progression by 53% compared

with standard care alone (HR 0.47; 95% CI 0.37�
0.59; p B/0.001) (Table V; Figure 1B). In patients

with locally advanced disease, the median time

to progression was 8.8 years for bicalutamide

plus standard care and 7.1 years for standard care

alone.

OS. In the overall SPCG-6 trial population, 236

patients (38.9%) randomized to bicalutamide plus

standard care and 244 (39.9%) randomized to

placebo plus standard care had died at the time of

this analysis, and there was no significant difference

in OS between the two treatment groups (HR 0.91;

95% CI 0.76�1.09; p�/0.31) (Table VI) [1].

A prospectively planned interaction test was

performed to assess whether the relative effect of

bicalutamide plus standard care on OS was depen-

dent on baseline prognostic factors compared with

standard care alone. The analyses showed some

statistical evidence (p�/0.054) that OS favoured

bicalutamide in patients with locally advanced dis-

ease, whereas it favoured standard care alone in

patients with localized disease. This finding is similar

to that of the second analysis [5], and therefore these

results have again been analyzed by disease stage.

In patients with localized disease, there was a

trend towards an increased risk of dying for patients

receiving bicalutamide plus standard care compared

with those receiving standard care alone (HR 1.23;

95% CI 0.96�1.58; p�/0.11) (Table VI; Figure 2A).

In contrast to the second analysis, this trend was not

significant [5].

In patients with locally advanced disease, bicalu-

tamide plus standard care significantly improved OS,

reducing the risk of death by 35% relative to

standard care alone (HR 0.65; 95% CI 0.50�0.85;

p�/0.001) (Table VI; Figure 2B). This significant

OS benefit with bicalutamide plus standard care was

driven by a lower prostate cancer-specific mortality

compared with standard care alone (25.5% vs

34.8%, respectively).

The interaction test also suggested that baseline

PSA had an additional influence on top of disease

stage in terms of the size of the treatment effect with

regard to OS. Examination of the effects of PSA in

patients with localized and locally advanced disease

revealed that the clinically assessed disease stage is

the most important determinant of treatment bene-

fit. Patients with localized disease showed no OS

benefit, regardless of PSA level, whereas patients

with locally advanced disease showed an OS benefit

regardless of PSA level, although the treatment effect

appeared to increase with PSA level (Figure 3).

Table III. Reasons for withdrawal of randomized therapy in the overall SPCG-6 trial. Values shown represent numbers of patients, with

percentages in parentheses.

Reason for withdrawal Bicalutamide 150 mg plus standard care

(n�/607)

Placebo plus standard care

(n�/611)

Death 41 (6.8) 27 (4.4)

Disease progression 122 (20.2) 241 (39.6)

Patients lost to follow-up 2 (0.3) 3 (0.5)

Adverse event 125 (20.7) 56 (9.2)

Protocol non-compliance 1 (0.2) 3 (0.5)

Patients unwilling or unable to continue 27 (4.5) 43 (7.1)

Voluntary code-break following the first analysis 10 (1.7) 22 (3.6)

Mandatory code-break following the second analysisa 258 (42.6) 172 (28.2)

Other reasons 19 (3.1) 42 (6.9)

aSee text for details.

Table IV. Numbers of patients who received open-label bicalutamide 150 mg following withdrawal of randomized therapy in the overall

SPCG-6 trial population and in those with localized and locally advanced prostate cancer.

Bicalutamide 150 mg plus standard care (n�/607) Placebo plus standard care (n�/611)

Population Open-label bicalutamide No open-label bicalutamidea Open-label bicalutamide No open-label bicalutamidea

Overall population 239 368 60 551

Localizedb 136 215 46 314

Locally advancedc 102 153 14 236

Missing data 1 0 0 1

aPatients may have received other treatments.
bT1/T2 or N�/ or N�/.
cT3/T4 or N�/.
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(Note that only 14 patients were classed as having

locally advanced disease and a PSA level B/4 ng/ml.)

Gleason grade was not well assessed at the time

this study was initiated. Many patients were diag-

nosed by means of fine-needle aspiration biopsy and,

therefore, in these patients, well-, moderately and

poorly differentiated tumours were classified accord-

ing to the WHO grading rather than Gleason grade.

Allowing for PSA, stage, previous therapy, grade,

treatment and the interactions of treatment with

disease stage and PSA, patients with moderately

differentiated tumours had a 26% increase in the

risk of death compared with patients with well-

differentiated disease (HR 1.26; 95% CI 1.03�1.54;

p�/0.0275). In comparison, those with poorly differ-

entiated disease (of whom there were relatively few;

see Table II) had an 85% increase in the risk of death

compared to those with well-differentiated disease

(HR 1.85; 95% CI 1.40�2.44; p B/0.0001). There

was, however, no evidence that the size of treatment

effect with bicalutamide varied with the histological

grade.

OS in the watchful waiting subgroup of patients. The

analyses of the SPCG-6 trial are dominated by the

watchful waiting subgroup of patients, given that

these patients make up 81.4% of the total trial

population and that they contributed to 411

(85.6%) of the 480 deaths observed in this study.

Analysing OS by disease stage was therefore con-

sidered for the watchful waiting patients alone. As

the total number of patients who had died in

each disease stage was B/25 in the radiotherapy

and radical prostatectomy subgroups, there were not

enough events to undertake a meaningful analysis in

the adjuvant subgroup of patients.

In patients with localized disease who would have

otherwise undergone watchful waiting (n�/631),

bicalutamide showed a trend towards an increased

risk of dying compared with those undergoing

watchful waiting alone (HR 1.18; 95% CI 0.91�
1.54; p�/0.22) (Figure 4A). In contrast, in patients

with locally advanced disease who would have

otherwise undergone watchful waiting (n�/359),

bicalutamide significantly improved OS, reducing

the risk of death by 33% compared with watchful

waiting alone (HR 0.67; 95% CI 0.50�0.90;

p�/0.007) (Figure 4B).

Safety and tolerability

Adverse events. The tolerability profile of bicaluta-

mide in SPCG-6 was consistent with that repor-

ted for the first and second analyses [4,5]. In this

Table V. Analysis of objective progression in the overall SPCG-6 trial population and in patients with localized and locally advanced

prostate cancer.

No. of progression events/total no. of patients (%)

Population No. of patients Bicalutamide 150 mg plus standard care Placebo plus standard care

Overall population 1218 293/607 (48.3) 344/611 (56.3)

Localizeda 711 161/351 (45.9) 172/360 (47.8)

Locally advanceda 505 132/255 (51.8) 171/250 (68.4)

aPatients with tumour stage Tx are excluded.
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Figure 1. Kaplan�Meier curves of objective PFS in the SPCG-6

trial for bicalutamide 150 mg plus standard care versus placebo

plus standard care for (A) patients with localized disease (n�/711)

and (B) patients with locally advanced disease (n�/505) after a

median follow-up period of 7.1 years.
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analysis, the most commonly reported adverse

events with bicalutamide were breast pain (63.6%)

and gynaecomastia (58.5%) (Table VII), which is

similar to the situation with other non-steroidal anti-

androgens. With bicalutamide these events were

mild to moderate in �/90% of cases.

The incidences of other reported adverse events

for bicalutamide and placebo were, respectively:

impotence, 17.4% vs 7.2%; decreased libido, 3.8%

vs 1.3%; hot flushes, 3.3% vs 3.6%; and abnormal

liver function tests, 3.1% vs 0.8%.

There were 125 (20.7%) withdrawals due to

adverse events in the bicalutamide group and 56

(9.2%) in the placebo group. More patients in the

bicalutamide group withdrew due to gynaecomastia

and/or breast pain than in the placebo group (4.5%

vs 0.2%, respectively), but fewer patients receiving

bicalutamide withdrew due to objective progression

(20.2% vs 39.6%, respectively).

Deaths. In the overall SPCG-6 population, fewer

patients in the bicalutamide group died from pros-

tate cancer compared with the placebo group

(19.8% vs 22.2%, respectively). Non-prostate can-

cer-related deaths occurred in 19.2% of patients

receiving bicalutamide and in 17.7% receiving pla-

cebo. No consistent pattern of non-prostate cancer-

related deaths could be identified. The observed

increase in non-prostate cancer-related deaths with

bicalutamide appears to be due to a number of

small imbalances rather than a specific cause. The

commonest causes of death by body system and

Coding Symbols for Thesaurus of Adverse Reaction

Terms (COSTART) coding system are presented in

Table VIII.

Discussion

Consistent with the findings from the second analy-

sis of the SPCG-6 study obtained after a median

follow-up period of 5.3 years [5], these more mature

data obtained after a median follow-up period of

7.1 years demonstrate that patients with locally

advanced disease derive benefit from bicalutamide

150 mg/day. Bicalutamide in addition to standard

care improved both objective PFS and OS in patients

with locally advanced disease.

For patients with localized disease, the addition of

bicalutamide to standard care results in no difference

in PFS and a trend towards decreased OS compared

with standard care alone. The increased number of

deaths in patients with localized disease receiving

bicalutamide was meticulously investigated and they

appeared to be due to a number of small imbalances
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Figure 2. Kaplan�Meier curves of OS in the SPCG-6 trial for

bicalutamide 150 mg plus standard care versus placebo plus

standard care for (A) patients with localized disease (n�/711) and

(B) patients with locally advanced disease (n�/505) after a median

follow-up period of 7.1 years.

Table VI. Analysis of overall mortality in the overall SPCG-6 trial population and in patients with localized and locally advanced prostate

cancer.

No. of deaths/total no. of patients (%)

Population No. of patients Bicalutamide 150 mg plus standard care Placebo plus standard care

Overall population 1218 236/607 (38.9) 244/611 (39.9)

Localizeda 711 131/351 (37.3) 113/360 (31.4)

Locally advanceda 505 105/255 (41.2) 131/250 (52.4)

aPatients with tumour stage Tx are excluded.
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rather than a specific cause. In addition, no direct

toxic effect on any organ system could be identified.

From this it may be speculated that the excess deaths

in patients who are at low risk from prostate cancer

mortality reflect the impact of endocrine therapy

(rather than bicalutamide in particular). Neverthe-

less, the trend towards decreased OS means that

bicalutamide should not be recommended in pa-

tients with localized disease.

Assessment of the effects of baseline tumour

characteristics on OS revealed that disease stage

determined whether there was any treatment effect,

and that PSA level further helped to determine the

size of this treatment effect. This is consistent with a

multivariate analysis carried out on the whole EPC

programme [1], where disease stage was the most

important determinant of response to therapy. An

analysis of the entire SPCG-6 population, consider-

ing only the effect of the baseline PSA level on OS (i.e.

without considering stage), was also carried out. The

HR plots (bicalutamide plus standard care:placebo

plus standard care) for time to death as a function of

baseline PSA (Figure 3A) from this analysis could be

used to infer that bicalutamide is beneficial to pa-

tients with a baseline PSA level �/16 ng/ml (95%

CI 5�34 ng/ml). Superficially, this assessment ap-

pears to be consistent with the findings by disease

stage, but this ignores the treatment by disease stage

interaction that has been observed.

Figures 3B and 3C show the HR plots for time to

death as a function of baseline PSA for localized and

locally advanced patients, respectively. It is impor-

tant to note that there were very few localized

patients with high PSA levels and very few locally

advanced patients with low PSA levels; therefore the

extreme right of Figure 3B and the extreme left of

Figure 3C should be interpreted with caution, as

illustrated by the wide CIs. For locally advanced

patients, although the OS outcome varied with

baseline PSA, there was an OS benefit regardless

of PSA level. In contrast, there was no OS benefit for

localized patients regardless of PSA level. Conse-

quently we cannot specify a specific PSA cut-off

above which treatment is warranted. Although the

assessment of disease risk and the possible benefits

of therapy need to be based on multiple factors, in
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Figure 3. HR (bicalutamide plus standard care:placebo plus standard care) for time to death as a function of baseline PSA for (A) the entire

SPCG-6 trial population, (B) patients with localized disease and (C) patients with locally advanced disease.
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this study clinically assessed disease stage was the

most important consideration.

In terms of histological grade, there was evidence

that poor differentiation was associated with a

greater risk of death. However, there was no clear

evidence that the size of the OS benefit with

bicalutamide varied with grade. It does, however,

remain possible that poorly differentiated disease is

less sensitive to hormonal manipulation, but the

small numbers of patients with poorly differentiated

disease preclude detailed assessment in this area.

It may at first appear counterintuitive that a clinical

assessment of disease stage (rather than PSA value or

tumour grade) determines whether there was any

treatment effect seen on OS, as it is well known that a

clinical assessment of disease stage can be unreliable,

with locally advanced patients sometimes being

incorrectly assessed as having localized disease.

However, locally advanced patients in this study

tended to have clearly abnormal findings upon digital

rectal examination. Consequently, a locally advanced

patient in the SPCG-6 study tended to be at higher

risk of prostate cancer complications compared with

localized patients, even if he had the same or a lower

baseline PSA value.

As the majority of patients in the study population

of the SPCG-6 study were untreated before study

entry, these data essentially reflect the effect of

bicalutamide monotherapy in non-metastatic pa-

tients who would have otherwise undergone watchful

waiting. In locally advanced patients in this sub-

group, bicalutamide significantly improved OS com-

pared with watchful waiting alone. This result differs

from that reported in Trial 24 [1], where bicaluta-

mide in locally advanced patients who would other-

wise have undergone watchful waiting showed no

significant improvement in OS compared with those

who underwent watchful waiting alone. Patients

within the SPCG-6 trial and Trial 24 make up the

entire watchful waiting population of the EPC

programme (candidates for watchful waiting were

excluded from Trial 23), and there was a trend

towards improved OS with bicalutamide for patients

with locally advanced disease who would otherwise

have undergone watchful waiting in the overall EPC

programme. With respect to the localized watchful

waiting populations, the OS results are consistent

between the two studies and, in the combined

analysis, there was a trend towards decreased OS

for those patients with localized disease who received

bicalutamide. The difference in OS outcomes be-

tween Trial 24 and the SPCG-6 trial for locally

advanced disease could be attributed to patients in

the SPCG-6 trial having a worse prognosis than

those in Trial 24. This is reflected by a higher

median pre-randomization PSA level (17.2 vs

11.4 ng/ml, respectively) [6] and a larger percentage

of deaths being due to prostate cancer (65% vs 34%,

respectively) [1]. In addition, potential candidates

for watchful waiting were likely to have been

different in the 1990s. For example, in Scandinavia,

watchful waiting was commonly recommended to a

wide spectrum of patients, whereas in the countries

included in Trial 24 (Europe, South Africa, Austra-

lia, Israel and Mexico) watchful waiting was reserved

for patients with severe comorbidities, which is

reflected in higher mortality from causes other than

prostate cancer compared with the SPCG-6 trial.

Therefore, the differences in relative OS between the

SPCG-6 trial and Trial 24 within the overall EPC

programme may be a consequence of the differences

in the baseline disease characteristics and the level of

comorbidities present between the two trial popula-

tions, resulting in a lower absolute risk of prostate

cancer mortality in Trial 24.
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Figure 4. Kaplan�Meier curves of OS in the SPCG-6 trial for

patients randomized to bicalutamide 150 mg who otherwise

would have undergone watchful waiting versus watchful waiting

alone for (A) patients with localized disease (n�/631) and (B)

patients with locally advanced disease (n�/359) after a median

follow-up period of 7.1 years.
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Consistent with the present analysis, in patients

with localized disease in Trial 24, there was no

difference in objective PFS or OS between bicalu-

tamide plus standard care versus standard care

alone [1], confirming that bicalutamide should

not be recommended in patients with localized

disease.

The Medical Research Council (MRC) trial [7]

was the first to demonstrate that early endocrine

therapy was associated with a significant survival

benefit for patients with locally advanced prostate

cancer. Early castration (by means of orchiectomy or

luteinizing hormone-releasing hormone analogue)

was compared with the same therapy deferred until

Table VII. Commonest adverse events (experienced by ]/7% of patients in either treatment group and showing a difference in incidence

between treatment arms of �/1%) in the SPCG-6 trial.

No. of patients (%)a

COSTART preferred term Bicalutamide 150 mg plus standard care (n�/605) Placebo plus standard care (n�/609)

Breast pain 385 (63.6) 25 (4.1)

Gynaecomastia 354 (58.5) 19 (3.1)

Impotence 105 (17.4) 44 (7.2)

Back pain 75 (12.4) 83 (13.6)

Urinary tract infection 68 (11.2) 47 (7.7)

Arthralgia 63 (10.4) 46 (7.6)

Asthenia 62 (10.2) 31 (5.1)

Pneumonia 57 (9.4) 44 (7.2)

Angina pectoris 48 (7.9) 37 (6.1)

Constipation 48 (7.9) 32 (5.3)

Pelvic pain 48 (7.9) 34 (5.6)

Abdominal pain 47 (7.8) 41 (6.7)

Bronchitis 45 (7.4) 35 (5.7)

Pain 44 (7.3) 50 (8.2)

Urinary retention 37 (6.1) 46 (7.6)

aPatients may appear in more than one category.

Table VIII. Summary of commonest (categories with ]/3 events) causes of death in patients with localized and locally advanced prostate

cancer in the SPCG-6 trial. Values shown represent numbers of patients who died, with percentages in parentheses.

Localizeda Locally advancedb

Body system/

COSTART term

Bicalutamide 150 mg plus stan-

dard care (n�/351)

Placebo plus standard

care (n�/359)

Bicalutamide 150 mg plus stan-

dard care (n�/253)

Placebo plus standard

care (n�/249)

Body as a whole

Death (cause

unknown)

14 (4.0) 6 (1.7) 2 (0.8) 7 (2.8)

Sepsis 2 (0.6) 3 (0.8) 0 1 (0.4)

Cardiovascular system

Cerebral

haemorrhage

1 (0.3) 3 (0.8) 2 (0.8) 3 (1.2)

Cardiac arrest 7 (2.0) 4 (1.1) 1 (0.4) 0

Heart failure 5 (1.4) 7 (1.9) 5 (2.0) 1 (0.4)

Myocardial

infarction

10 (2.8) 9 (2.5) 5 (2.0) 6 (2.4)

Digestive system

Gastrointestinal

carcinoma

6 (1.7) 6 (1.7) 3 (1.2) 5 (2.0)

Respiratory system

Carcinoma of

the lung

4 (1.1) 4 (1.1) 3 (1.2) 2 (0.8)

Pneumonia 4 (1.1) 8 (2.2) 3 (1.2) 2 (0.8)

Urogenital system

Prostate cancer 55 (15.7) 48 (13.4) 65 (25.5) 87 (34.9)

aT1/T2 or N� or N�/.
bT3/T4 or N�/.
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disease progression: a management approach akin to

that of our watchful waiting population [7,8]. The

first analysis of this MRC trial [7], performed after

74% of the overall trial population had died, showed

that early castration in patients with locally advanced

disease (n�/500) significantly reduced the time to

progression to M1 disease (p B/0.001) and signifi-

cantly improved OS (p�/0.02). Similar to our study,

the OS benefit was driven by a reduction in the

number of prostate cancer deaths. In a later analysis

of the MRC study [8], performed after 86% of the

overall trial population had died, the OS benefit was

reported to have weakened, and was partly due to an

unexplained increase in non-prostate cancer-related

deaths in patients receiving early castration therapy.

Complications due to prostate cancer, however, were

still substantially reduced.

This latest MRC study result appears consistent

with the result of the SAKK 08/88 study [9], which

compared early versus deferred orchiectomy and

showed an improvement in disease progression

with immediate therapy, but no difference in OS.

Although clinical benefits are apparent in terms of

delayed disease progression in patients receiving

early castration therapy in these trials, the results

highlight the difficulties of showing OS differences in

studies involving relatively elderly men where there is

an increasing frequency of accompanying comorbid-

ities and competing mortality. The increased num-

ber of non-prostate cancer deaths in the early

castration therapy arm in the MRC study suggests

that the trend towards an increased number of

deaths in patients with localized disease in the

present study is a reflection of early endocrine

therapy as a concept rather than a bicalutamide-

related phenomenon.

The tolerability profile of bicalutamide in the

SPCG-6 study is consistent with previous analyses

[4,5]. The incidences of gynaecomastia and breast

pain are higher for patients receiving non-steroidal

anti-androgen therapy than for those undergoing

castration [10]. However, these symptoms were mild

to moderate in �/90% of cases and led to withdrawal

of therapy in only 5.9% of patients in our study. The

development of gynaecomastia can be reduced by

prophylactic [11] or therapeutic [12] radiotherapy.

Tamoxifen has also been demonstrated to be effec-

tive in preventing gynaecomastia and breast pain

[13�15], but this approach requires investigation

into the potential antagonistic effect of anti-oestro-

gens on the anti-cancer efficacy of bicalutamide.

Compared with castration, bicalutamide has addi-

tional benefits in terms of maintaining sexual inter-

est, potency and physical capacity [10], and has

shown no effect on bone mineral density or fat

accumulation [16].

Conclusions

These findings from the SPCG-6 study are consis-

tent with the findings from the second analysis [5],

in that previously untreated patients with locally

advanced prostate cancer receiving bicalutamide in

addition to standard care show a significant im-

provement in both objective PFS and OS. In

contrast, patients with localized disease derive no

clinical benefit from bicalutamide. Therefore, bica-

lutamide 150 mg remains a valuable hormonal

treatment option for patients with locally advanced

disease, but not for those with localized disease.
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Vrinnevi Hospital, Norrköping, Sweden; Jouko Viita-

nen, North Karelian Central Hospital, Joensuu, Fin-

land; Rolf Wahlquist, Ulleval University Hospital,

Ulleval, Norway; Inger Wall, Department of Surgery,
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