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Abstract

Background: In high-risk prostate cancer (PCa), no study with observation times beyond
10 yr has demonstrated survival improvement after addition of prostatic radiotherapy
(RAD) to endocrine treatment (ET) alone.
Objective: To compare mortality rates in patients receiving ET alone versus ET + RAD.
Design, settings, and participants: From 1996 to 2002, 875 Scandinavian patients
with high-risk (90%) or intermediate PCa were randomized to ET or ET + RAD (The
Scandinavian Prostate Cancer Group-7). After 3 mo with total androgen blockade in all
patients, all individuals continued lifelong antiandrogen monotherapy. Those random-
ized to ET + RAD started prostate radiotherapy (70 Gy) at 3 mo.
Outcome, measurements and statistical analysis: PCa-specific 15-yr mortality repre-
sented the primary endpoint. Assessment of the combination treatment effect and
prognostic factors was performed in competing risk analyses and Cox proportional-
hazard models.
Intervention: RAD added to ET.
Results and limitations: With a median observation time of 12 yr, the 15-yr PCa-specific
mortality rates were 34% (95% confidence interval, 29–39%) and 17% (95% confidence
interval, 13–22%) in the ET and ET + RAD arms respectively (p < 0.001). Compared with
the ET arm, the median overall survival in the ET + RAD arm was prolonged by 2.4 yr.
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Conclusions: In patients with nonmetastatic locally advanced or aggressive PCa, ET + RAD
reduces the absolute risk of PCa-specific death by 17% at 15 yr compared with ET alone; the
comparable 15-yr PCa-specific mortality rates being 17% and 34%. The results warrant a
phase 3 study comparing ET + RAD with radical prostatectomy in high-risk PCa.
Patient summary: Adding prostatic therapy to lifelong antiandrogen therapy halves the
absolute risk of death from prostate cancer from 34% to 17% 15 yr after diagnosis.

# 2016 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Multiple studies have proven that pelvic radiotherapy

(RAD) combined with androgen deprivation therapy (ADT)

prolongs survival compared with radiotherapy alone in

patients with locally advanced prostate cancer (PCa)

[1]. Nevertheless, endocrine therapy (ET) alone (medical

or surgical castration or oral antiandrogens) may still be

viewed as a therapeutic option in patients with locally

advanced PCa, at least on the basis of the favorable long-

term results of The Scandinavian Prostate Cancer Group

(SPCG)-6 [2].

Two of three randomized trials [3–5] with median

observation times below 10 yr have indicated that RAD

combined with ET improves overall and PCa-specific

survival compared with ET alone. Nevertheless, more

mature survival results are desirable for final assessment

of the role of combined treatment.

From 1996 to 2002 the SPCG conducted a phase 3 trial

(SPCG-7; ISRCTN01534787) with the primary objective to

compare PCa-specific survival in patients with nonmeta-

static advanced stage or aggressive localized PCa treated

with life-long ET with patients receiving similar ET

combined with RAD (ET + RAD). After a median follow-up

of 7.6 yr, mortality results were published in 2009 [3]. We

now report mature mortality results with a median follow-

up of more than 13 yr in surviving patients.
2. Patients and methods

2.1. Patients

Details of trial performance, participants, and compliance with the

Consolidated Standards of Reporting Trials criteria have been published

previously [3]. Briefly, consenting eligible patients included from

47 centers in Norway, Sweden, and Denmark fulfilled the following

criteria: (1) age < 75 yr, (2) clinically estimated life expectancy �10 yr,

(3) clinical tumor stage 1 or 2 (TNM-classification, 1992) [6] if World

Health Organization (WHO) histological grade II, or clinical tumor stage

3 combined with any grade (Gleason score was not yet used throughout

Scandinavia when this study was initiated), (4) prostate-specific antigen

(PSA) �70 ng/ml, (5) M0 by bone scan and chest x-ray, and (6) N0 (PSA

�10 ng/ml, or by bilateral obturatory lymphadenectomy [n = 693]). For

the purpose of the present study, patients were retrospectively classified

into National Comprehensive Cancer Network risk groups [7] with the

following approximation: WHO grade I!Gleason score 6; WHO grade II

! Gleason score 7; WHO grade III ! Gleason score �8 (low risk: T1;

WHO grade I; PSA level <10 ng/ml; intermediate risk: intraprostatic

tumors with WHO grade II were regarded as ‘‘moderately aggressive’’.

High risk: T3 or WHO grade III or PSA level >20 ng/ml).
2.2. Randomization and treatment

From 1996 to 2002, 875 eligible patients were randomized to ET alone

(N = 439; Arm 1) or ET + RAD (N = 436; Arm 2), with stratification

according to study center, T stage, and grade with a block size of four. To

ensure allocation concealment, randomization was by computer

through a telephone service at the Oncology Centre at Umeå University.

After randomization all patients underwent a 3-mo period of ADT with a

luteinizing hormone-releasing hormone agonist (Procren, Abbott, Solna,

Sweden) combined with flutamide (250 mg � 3 oral administration

daily; Eulexin, Schering-Plough, Stockholm, Sweden). Medical castration

was discontinued after 3 mo in both arms and patients in Arm 2 started

pelvic RAD. All patients continued with flutamide 750 mg daily. The

daily flutamide dose was reduced to 500 mg or transiently discontinued

in case of toxicity. Alternatively, bicalutamide (Casodex, Astra-Zeneca,

Mölndal, Sweden) 150 mg oral administration daily was prescribed. The

majority of patients also received breast irradiation to prevent

gynecomastia [8].

Standard three-dimensional conformal RAD using customized blocks

with 2 Gy per fraction was given to the prostate and the seminal vesicles

with a central target dose of 50 Gy followed by a 20-Gy boost to the

prostate (total dose to the prostate 70 Gy). During the study period, the

protocol was amended and a total dose of 74–78 Gy was allowed (given

to 6% [27/436]) of the patients in Arm 2).

In case of progression, pelvic RAD was allowed in Arm 1. For patients

in Arm 2, ADT was recommended. Initially, progression was defined as

symptomatic loco-regional growth or the development of distant

metastases. From 2002, a PSA increase above 10 ng/ml was accepted

as a criterion for progression. Subsequently, on the introduction of the

American Society for Therapeutic Radiation and Oncology criteria, a PSA

increase above the nadir by �2 ng/ml was applied. These amendments

are not expected to have modified PCa-specific or overall mortality.

2.3. Follow-up assessment

At the time of the present analysis, complete individual long-term data

on biochemical and clinical progression were not available. Therefore,

the study steering committee in 2014 decided to restrict this final trial

analysis to PCa-specific and overall mortality.

2.4. Statistical analyses

All analyses were performed according to the intention-to-treat

principle. The primary end point of the present study was death from

prostate cancer (with death from other causes treated as competing risk)

[9]. Death from any cause was the secondary endpoint. Gray’s test was

applied to assess treatment effects [10]. Treatment effect sizes were

quantified by determining differences in cumulative incidence and

relative risks (both with 95% confidence intervals [CI]), estimated with

the use of Cox proportional-hazard models. CI for the difference in

cumulative incidence was computed assuming a normal distribution

with the asymptotic variance estimated according to Aalen [11]. Number

needed to treat to avert one PCa-specific death was calculated as the



Table 2 – Observational time and vital status of study participants

Endocrine only
(n = 439)

Endocrine plus
radiotherapy

(n = 436)

Total
(n = 875)

Observation timea (yr)

(median, IQR)

13.5

(12.5–14.8)

13.7

(12.6–15.0)

13.6

(12.5–14.9)

Vital status (n)

Alive 187 235 422

Dead 252 201 453

Cause of death (n)

Prostate cancer 140 65 205

Other 112 136 248

IQR = interquartile range.
a Computed among patient still alive at end of follow-up.
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inverse of the absolute risk difference in PCa mortality between the

treatment groups. To explore possible effect modifications, analyses

were stratified by the patient’s age at diagnosis (< 65 yr vs � 65 yr),

infiltration of the seminal vesicles (yes vs no), WHO grade (grade I, grade

II, grade III), T-stage (T1–T2 vs T3), and serum level of PSA at diagnosis

(< 10 ng/ml, 10–20 ng/ml, > 20 ng/ml). The modification of the effect of

combination treatment was tested in a Cox proportional-hazards model

by including an interaction term between the subgroup category and

treatment group. Univariate and multiple adjusted assessments of

prognostic factors were performed in Cox proportional-hazard models as

well as competing risk regression models [12].

3. Results

3.1. Patients

Of a total of 651 Norwegian, 212 Swedish, and 12 Danish

patients, 439 were allocated to Arm 1 and 436 to Arm

2. Almost two-thirds of all patients were 65 yr or older and

90% had high-risk PCa. Tumor invasion of the seminal

vesicles was reported in about one-quarter of the patients.

3.2. Mortality

After a median observation time of 12.2 yr, 453 patients had

died (Table 1), with 205 deaths from PCa and 248 from other

causes (Table 2). In surviving patients of both arms, the
Table 1 – Pretreatment characteristics of study participants

Endocrine only
(n = 439)

Endocrine plus
radiotherapy

(n = 436)

Age at diagnosis (median, IQR) 66.7 (63.5–70.1) 66.8 (61.9–69.8)

<65 155 163

�65 284 273

Mo between diagnosis and

randomization (median, IQR)

3.4 (2.5–5.0) 3.8 (2.7–5.0)

Clinical T stage

T1 8 (2%) 11(3%)

T2 83 (19%) 86 (20%)

T3 347 (79%) 335 (78%)

Unknown 1 4

Infiltration of seminal vesicle(s)

No 311 324

Yes 115 100

Unknown 13 12

WHO grade

Grade 1 66 (15%) 65 (15%)

Grade 2 283 (64%) 289 (67%)

Grade 3 90 (21%) 80 (18%)

Unknown 0 2

PSA (ng/ml)

Median (IQR) 16.0 (9.0–27.0) 16.0 (9.8–27.0)

<4 15 (3%) 16 (4%)

4-10 103 (23%) 93 (21%)

10.1–20 153 (35%) 160 (37%)

>20–40 123 (28%) 123 (28%)

>40 45 (10%) 44 (10%)

Risk group

Intermediate 44 (10%) 47 (11%)

High-risk 395 (90%) 389 (89%)

IQR = interquartile range; PSA = prostate-specific antigen; WHO = World

Health Organization.
median follow-up time was 13.6 yr (interquartile range:

12.5–14.9 yr). The median overall survival was 12.5 yr and

14.9 yr in Arm 1 and Arm 2, respectively.

Compared with ET alone, ET + RAD reduced the absolute

risk of death from PCa by 10.2% (95% CI, 5.6–14.8%; p <

0.001) at 10 yr and 16.9% (95% CI, 10.2–23.5%; p < 0.001) at

15 yr (Table 3; Fig. 1A), the comparable figures regarding

overall death being 9.6% (95% CI, 3.5–15.7%; p = 0.003) and

10.2% (95% CI, 2.2–18.2%; p < 0.001), respectively (Table 3;

Fig. 1B). At 15 yr of follow-up, the number needed to treat to

avert one PCa-specific death was 5.9. The hazard ratio (HR)

of PCa-specific mortality was 0.42 (95% CI, 0.31–0.56;

p < 0.001) in patients who received ET + RAD compared

with patients who received ET alone. At 15 yr the absolute

risk of death from other causes than PCa was 33.2% in the

combined treatment group and 26.5% in the endocrine only

group; however, there was not a statistically significant

difference in mortality from other causes between the

groups (p = 0.075, data not shown).

A stratified analysis of the combined treatment effect by

principal clinical variables was performed and was depicted

in forest plots for PCa-specific and overall survival

respectively (Fig. 2). No evidence of effect modification

was observed for any of the explored variables except for

T stage and overall survival (p effect modification = 0.043).

The combination treatment reduced the overall risk of

death by 47% among stage T3 patients while no reduction

was observed among stage T1–T2 patients. However,

adjusting for number of tests performed, this modification

by T stage of the effect of combined treatment on overall

survival was no longer statistically significant.

Finally, univariate and multiple adjusted Cox regression

analysis of PCa-specific and overall mortality was per-

formed (Table 4). As expected due to the study design, the

effect of the combination treatment on cancer-specific

death (HR = 0.42) and overall death (HR = 0.70) was

unaffected by adjustment for clinical variables. Prognostic

risk factors for PCa-specific death in multiple adjusted

analysis included age (p < 0.001), WHO grade (p < 0.001),

and diagnostic PSA level (p = 0.011). Equivalent results were

obtained from multiple adjusted competing risk regression

assessment (data not shown). In accordance, age

(p < 0.001), WHO grade (p < 0.001), and diagnostic PSA



Table 3 – Cumulative incidence of the main end points and corresponding hazard ratiosa

Variable Endocrine only
(n = 439)

Endocrine plus radiotherapy
(n = 436)

Absolute risk reduction
(95% CI)

p value

Disease-specific mortality

Total no. of events 140 65

Median follow-up (yr) 11.7 12.6

7 yr of follow-up, % (95% CI) 10.7 (7.8–13.6) 5.7 (3.6–7.9) 5.0 (1.3–8.6) 0.008

10 yr of follow-up, % (95% CI) 19.1 (15.5–22.8) 8.9 (6.3–11.6) 10.2 (5.6–14.8) <0.001

15 yr of follow-up, % (95% CI) 34.3 (29.2–39.4) 17.4 (13.2–21.7) 16.9 (10.2–23.5) <0.001

Overall mortality

Total no. of events 252 201

Mean follow-up (yr) 11.7 12.6

7 yr of follow-up, % (95% CI) 20.5 (16.7–24.3) 17.0 (13.4–20.5) 3.5 (–1.6 to 8.7) 0.18

10 yr of follow-up, % (95% CI) 36.2 (31.7–40.7) 26.6 (22.5–30.8) 9.6 (3.5 to 15.7) 0.003

15 yr of follow-up, % (95% CI) 60.8 (55.3–66.4) 50.6 (44.9–56.4) 10.2 (2.2–18.2) <0.001

CI = confidence interval.
a The analysis of cumulative incidence was performed with the cmprsk package developed by Gray [9,10] and hazard ratios were derived from Cox proportional-

hazard models. The absolute risk reduction and relative risk are for combination of curative radiotherapy and antiandrogen treatment compared with

antiandrogen treatment alone. Gray’s test was used to determine p values.
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Fig. 1 – Cumulative incidence of (A) death from prostate cancer and
(B) death from any cause.
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level (p = 0.016) were significant predictors for overall

mortality in multiple adjusted analysis.

4. Discussion

In the SPCG-7 trial with 90% of 875 patients being high-risk

patients, RAD added to ET reduced the absolute risk of PCa-

specific mortality by 10.2% and 16.9% at 10 yr and 15 yr,

respectively. The combined treatment prolonged the

median overall survival by 2.4 yr, and six patients had to

undergo ET + RAD to prevent one PCa-death at 15 yr. The

beneficial effect of the combined treatment on PCa-specific

mortality remained highly significant in the Cox regression

analysis (HR = 0.42) with age, WHO-grade, and diagnostic

PSA level representing significant prognostic factors. The

observed mortality from other causes than PCa was higher

in the combined treatment group (33.2% vs 26.5% at 15 yr);

however, this difference was not statistically significant

(p = 0.075). Of importance, the combined treatment signifi-

cantly reduced the overall absolute risk of death by 10% at

15 yr follow-up (p < 0.001).

Our results must be discussed in the context of the

differences between our and the two other phase 3 studies

comparing survival in patients with high-risk PCa receiving

ET alone or ET + RAD [4,5]. Differences in treatment, patient

case mix, and outcomes must be considered. In all studies,

lifelong ADT was used. In SPCG-7, we used antiandrogen

monotherapy based on the preliminary observations in

1996 pointing to the effectiveness of this treatment in

locally advanced PCa with fewer side effects than long-term

castration [13]. Therefore, this hormone manipulation was

chosen in the SPCG-7 trial. This choice seems justified by the

recent report on improved long-term survival in patients

with T3-tumors who received bicalutamide monotherapy

in the SPCG-6 trial [2]. The long-term survival results of

SPCG-7 do not, in our view, indicate that the combined

treatment with antiandrogens decreased the efficacy of the

ET + RAD strategy as our mortality results compare well to

Mason et al’s [4] 10-yr PCa-specific survival results. Lifelong

ADT is associated with considerable side effects [14], and a
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Fig. 2 – Forest plot of hazard ratios of (A) prostate-cancer-specific mortality and (B) overall mortality in the endocrine plus radiotherapy group
compared with the endocrine only group stratified by age at start of treatment, vesicle infiltration, World Health Organization (WHO) grade, T stage,
risk group, and prostate-specific antigen (PSA) level.
CI = confidence interval; HR = hazard ratio.

E U R O P E A N U R O L O G Y 7 0 ( 2 0 1 6 ) 6 8 4 – 6 9 1688
nonsteroidal antiandrogen in combination with RAD might

be preferable, but both endocrine strategies are more

expensive than today’s standard adjuvant hormone therapy

lasting for 2–3 yr.

For patients in the SPCG-7 trial with a PSA >10 ng/ml,

pN0 status was established by a bilateral obturatory

lymphadenectomy (no longer the standard procedure),

which was not performed in the other two studies [4,5]. Our

surgical lymph node assessment may in part explain the

small difference in 10-yr PCa-specific survival between

the Canadian–UK trial and our trial (88% vs 91%).

The combination treatment had a favorable effect on 5-yr

progression-free survival in Mottet et al’s [5] report, but it

remains debatable whether this translates into PCa-specific
survival benefit. Finally, all previously reported results,

including our own publication from 2009, are based on

median observation times of < 10 yr. The current mature

SPCG-7 results after a median observation time of 12 yr

(at least 13 yr in surviving patients), confirm the beneficial

effect of adding RAD to hormone manipulation in patients

with nonmetastatic high-risk PCa.

High-risk PCa is a biologically heterogeneous disease,

with PSA, T-category, and Gleason score probably having

different prognostic significance. In addition to this inher-

ent biological heterogeneity in the SPCG-7 study population

comes the unavoidable interobserver variability concerning

digital rectal exam findings and tumor grade estimation.

Today, modern imaging techniques and thorough education



Table 4 – Univariate and multiple adjusted assessments of prognostic risk factors for prostate cancer-specific and overall mortality

Prostate cancer-specific mortality
HR (95% CI)

Overall mortality
HR (95% CI)

Factor Univariate Adjusted Univariate Adjusted

Treatment

Endocrine only 1.0 1.0 1.0 1.0

Endocrine plus radiotherapy 0.42 (0.31–0.56) 0.42 (0.31–0.57) 0.72 (0.60–0.86) 0.70 (0.58–0.84)

Agea 1.63 (1.24–2.16) 1.66 (1.24–2.21) 1.74 (1.44–2.10) 1.74 (1.43–2.11)

Vesicle infiltration

No 1.0 1.0 1.0 1.0

Yes 1.18 (0.87–1.60) 1.05 (0.76–1.46) 1.08 (0.88–1.34) 1.04 (0.83–1.30)

WHO grade

I 1.0 1.0 1.0 1.0

II 1.73 (1.07–2.80) 1.91 (1.17–3.13) 1.39 (1.04–1.85) 1.45 (1.08–1.94)

III 3.40 (2.03–5.69) 3.77 (2.21–6.47) 1.97 (1.42–2.72) 1.98 (1.41–2.79)

T stage

T1–T2 1.0 1.0 1.0 1.0

T3 1.07 (0.76–1.51) 1.41 (0.97–2.05) 0.96 (0.77–1.20) 1.13 (0.88–1.44)

PSA at diagnosisb 1.13 (1.04–1.23) 1.12 (1.03–1.22) 1.08 (1.01–1.14) 1.08 (1.01–1.15)

CI = confidence interval; HR = hazard ratio; PSA = prostate-specific antigen; WHO = World Health Organization.
a Odds ratio are reported per 10 yr increase of age.
b Odds ratios are reported per 10 unit increase of diagnostic prostate-specific antigen level.
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of uropathologists have probably reduced this variability.

Recently attempts have been made to modify risk grouping

systems and to identify new prognostic subgroups such as

tumor invasion of the seminal vesicles or a ‘‘very high-risk’’

group [15–18]. Although we did not assess mortality

separately for the 215 patients with reported seminal

vesicle involvement neither univariate nor multiple adjust-

ed regression analysis revealed any increased mortality in

these patients.
Table 5 – Ten-year prostate cancer specific survival in mature studies (I
radiotherapy (RT) with or without androgen deprivation therapy (ADT

Author [ref.] yr Study design No. patients ADT (%)

RT

Roach et al [21]

(RTOG 8610) 2008a

RT + ADT

RT

224

232

100

0

Horwitz et al [22]

(RTOG 9202) 2008a

RT + STADT

RT + LTADT

763

758

100

100

Boorjian et al [23] 2011 RT + ADT

RT

344

265

100

0

Abdollah et al [24] 2012 RT NAb 9

Sooriakumaran et al [25] 2014d RT 5040 NA

Mason et al [4] 2015d RT + ADT 603 100

Fosså et al (present study) 2016a RT + AA 436 100

RP

Ward et al [26] 2005 RP 841 23

Zwergel et al [27] 2007 RP 275 47

Yossepwitch [28] 2008 RP 1359 NA

Stephenson et al [29] 2009 RP 1962 NA

Boorjian et al [23] 2011 RP 1238 40

Pierorazio [30]f 2011 RP 667 13

Abdollah et al [24] 2012 RP NAb

Sooriakumaran et al [25]d 2014 RP 2609 NA

Gl = Gleason score; LTADT = long-term ADT; NA = not available; STADT = short tim
a Randomized clinical trial.
b Number of high-risk patients not reported.
c Competing risk analyses.
d Survival % estimated based on published figures.
e World Health Organization grade.
f Prostatectomy 1992–2000.
The strong HRs for WHO-grade II and III tumors

support the possibility that Gleason grading as used today

may be the most important prognostic factor in high-risk

patients. Given the prognostic importance of Gleason

scoring, today’s clinicians should be aware of changes in

Gleason grading and the proposed five-tiered prognostic

grouping separating Gleason score 3+4 from Gleason

score 4 + 3 and Gleason score 8 from Gleason score

9–10 [17].
300 cases) of high-risk prostate cancer patients treated with either
) or radical prostatectomy (RP) and reported during the last 10 yr

Mean PSA (ng/ml) T3–4 (%) Gleason 8–10 (%) PCa-specific (%)

23

34

71

69

67 (Gl � 7)

73 (Gl � 7)

77

64

33% �30

33% �30

55

55

24

23

84

89

17

22

43

31

48

20

92

88

D’Amico high-risk 88c

19 52 36 79

64% �20 88 36 88

38% >20 78 18e 91c

10 15 18 90

100% >20 79 49 83

D’Amico high risk 93

D’Amico high risk 92

21 33 38 92

17 39 32 83

D’Amico high risk 93c

14 25 49 82

e ADT.
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Overall, our results add to recent years’ recognition of the

importance of local therapy in patients with locally

advanced and even minimally metastatic PCa as discussed

by Verhagen et al [19]. Such treatment reduces the overall

cancer burden, and may improve survival. Relevant to this

discussion, Solberg et al [20] reported tumor-positive

biopsies in 41 of 63 patients from Arm 2 as opposed to

12 of 57 patients from the ET + RAD arm (70 Gy)

approximately 3.5 yr after trial inclusion, p < 0.001.

The 10-yr PCa-specific mortality of Arm 2 in the SPCG-7

trial compares well with survival probabilities from other

phase 3 trials or observational studies on high-risk patients

treated with RAD plus hormones or with radical prostatec-

tomy (Table 5). Any survival differences seem small and it is

important to acknowledge possible variation between the

trials as to definitions of high-risk patients, varying or

unknown radiation doses, and differences regarding

patients’ age and general condition. Furthermore, limited

information is available on the second-line treatment

offered to individual patients.

The question of whether ET + RAD or radical prostatec-

tomy should be recommended for patients with high-risk

PCa can only be answered by a randomized trial assessing

both survival and side effects. Such a trial is now active in

the Scandinavian countries (SPCG-15, clinicaltrials.gov

NCT02102102477).

The lack of any central review of the histology is a major

limitation of our analysis. Secondly, although we consider

overall and PCa-specific survival to be the most important

factors, the availability of data on time to progression and

patient-reported long-term toxicity would have enabled

the analysis of additional important endpoints. However,

published 5-yr data on adverse effects did not document

unacceptable 4-yr toxicity (sexual, urinary, bowel) for Arm

2 [31]. Thirdly, the individual patient’s life expectancy was

based on a nonformal and subjective evaluation by the

responsible physician. Lastly, for the majority of our

patients we lack information on salvage therapy.

5. Conclusion

In conclusion, the SPCG-7 trial documents a 17% absolute

risk reduction of 15-yr PCa-specific mortality if prostatic

RAD is added to lifelong ET (principally antiandrogen

monotherapy) in patients with nonmetastatic locally

advanced or aggressive PCa. The median prolongation of

overall survival of 2.4 yr makes this combined treatment the

present standard of care. The role of radical prostatectomy

as an alternative must be studied in randomized trials.
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Solberg, Damber, Hoyer, Widmark.
Drafting of the manuscript: Fosså, Wiklund, Klepp, Hoyer, Widmark.
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Fosså, Wiklund, Klepp, Angelsen, Solberg, Damber, Hoyer, Widmark.

Statistical analysis: Wiklund.

Obtaining funding: Fosså, Widmark.
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[19] Verhagen PC, Schröder FH, Collette L, Bangma CH. Does local

treatment of the prostate in advanced and/or lymph node meta-

static disease improve efficacy of androgen-deprivation therapy? A

systematic review. Eur Urol 2010;58:261–9.

[20] Solberg A, Haugen OA, Viset T, et al. Residual prostate cancer in

patients treated with endocrine therapy with or without radical

radiotherapy: a side study of the SPCG-7 randomized trial. Int J

Radiat Oncol Biol Phys 2011;80:55–61.
[21] Roach M3rd, Bae K, Speight J, et al. Short-term neoadjuvant andro-

gen deprivation therapy and external-beam radiotherapy for local-

ly advanced prostate cancer: long-term results of RTOG 8610. J Clin

Oncol 2008;26:585–91.

[22] Horwitz EM, Bae K, Hanks GE, et al. Ten-year follow-up of radiation

therapy oncology group protocol 92-02: a phase III trial of the

duration of elective androgen deprivation in locally advanced

prostate cancer. J Clin Oncol 2008;26:2497–504.

[23] Boorjian SA, Karnes RJ, Viterbo R, et al. Long-term survival after

radical prostatectomy versus external-beam radiotherapy for

patients with high-risk prostate cancer. Cancer 2011;117:2883–91.

[24] Abdollah F, Schmitges J, Sun M, et al. Comparison of mortality

outcomes after radical prostatectomy versus radiotherapy in

patients with localized prostate cancer: a population-based analy-

sis. Int J Urol 2012;19:836–44.

[25] Sooriakumaran P, Nyberg T, Akre O, et al. Comparative effectiveness

of radical prostatectomy and radiotherapy in prostate cancer:

Observational study of mortality outcomes. BMJ 2014;348:1–13.

[26] Ward JF, Slezak JM, Blute ML, Bergstralh EJ, Zincke H. Radical

prostatectomy for clinically advanced (cT3) prostate cancer since

the advent of prostate-specific antigen testing: 15-year outcome.

BJU Int 2005;95:751–6.

[27] Zwergel U, Suttmann H, Schroeder T, et al. Outcome of prostate

cancer patients with initial PSA �20 ng/ml undergoing radical

prostatectomy. Eur Urol 2007;52:1058–66.

[28] Yossepowitch O, Eastham JA. Radical prostatectomy for high-risk

prostate cancer. World J Urol 2008;26:219–24.

[29] Stephenson AJ, Kattan MW, Eastham JA, et al. Prostate cancer-

specific mortality after radical prostatectomy for patients treated

in the prostate-specific antigen era. J Clin Oncol 2009;27:4300–5.

[30] Pierorazio PM, Ross AE, Han M, Epstein JI, Partin AW, Schaeffer EM.

Evolution of the clinical presentation of men undergoing radical

prostatectomy for high-risk prostate cancer. Br J Urol Int

2011;109:988–93.

[31] Fransson P, Lund JA, Damber JE, et al. Quality of life in patients with

locally advanced prostate cancer given endocrine treatment with or

without radiotherapy: 4-year follow-up of SPCG-7/SFUO-3, an

open-label, randomized, phase III trial. Lancet Oncol 2009;10:

370–80.

http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0195
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0195
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0195
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0195
http://cran.r-project.org/package=cmprsk
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0205
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0205
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0210
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0210
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0215
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0215
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0220
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0220
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0225
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0225
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0225
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0230
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0230
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0230
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0235
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0235
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0235
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0235
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0240
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0240
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0240
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0245
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0245
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0245
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0245
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0250
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0250
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0250
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0250
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0255
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0255
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0255
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0255
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0260
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0260
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0260
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0260
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0265
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0265
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0265
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0265
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0270
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0270
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0270
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0275
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0275
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0275
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0275
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0280
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0280
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0280
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0285
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0285
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0285
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0285
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0290
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0290
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0290
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0290
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0295
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0295
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0300
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0300
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0300
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref030
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref030
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref030
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref030
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0310
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0310
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0310
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0310
http://refhub.elsevier.com/S0302-2838(16)00278-5/sbref0310

	Ten- and 15-yr Prostate Cancer-specific Mortality in Patients with Nonmetastatic Locally Advanced or Aggressive Intermediate Prostate Cancer, Randomized to Lifelong Endocrine Treatment Alone or Combined with Radiotherapy: Final Results of The Scandinavian Prostate Cancer Group-7
	1 Introduction
	2 Patients and methods
	2.1 Patients
	2.2 Randomization and treatment
	2.3 Follow-up assessment
	2.4 Statistical analyses

	3 Results
	3.1 Patients
	3.2 Mortality

	4 Discussion
	5 Conclusion
	Appendix A Supplementary data
	References


