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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, randomised, phase III trial 
Per Fransson, Jo-Åsmund Lund, Jan-Erik Damber, Olbjörn Klepp, Fredrik Wiklund, Sophie Fosså, Anders Widmark; for the Scandinavian Prostate 
Cancer Group Study 7 and the Swedish Association for Urological Oncology 3

Summary
Background Androgen treatment for prostate cancer can adversely aff ect functional domains of quality of life. We 
aimed to assess quality of life in men with locally advanced prostate cancer in an open-label phase III randomised 
comparison between lifelong endocrine treatment with and without radiotherapy.

Methods We obtained quality-of-life information from 872 (99%) of 875 eligible men with locally advanced prostate 
cancer (T3; 78%) who were randomly assigned, between 1996 and 2002, to 3 months of total androgen blockade 
followed by continuous endocrine treatment (439 patients) or the same hormonal treatment with radiotherapy 
3 months after randomisation (436 patients). Prospective outcomes included patient-reported symptoms and quality 
of life assessed with questionnaires from baseline to 4 years after randomisation. Analysis was by intention to treat. 
This study is registered as an international standard randomised controlled trial, number ISRCTN01534787.

Findings 438 of 439 men assigned endocrine treatment and 434 of 436 assigned endocrine plus radiotherapy completed 
at least one questionnaire. Missing data at baseline and during follow-up was equally distributed between groups. 
At 4 years, 64 (18%) of 353 patients on combined therapy and 39 (12%) of 337 on endocrine-alone therapy had 
moderate to severe urinary bother (p=0·005), and 16 (4%) of 355 on combined therapy and fi ve (2%) of 338 on 
endocrine treatment alone had pain while urinating (p=0·024). 37 (11%) of 350 in the combined group and 23 (7%) of 
35 in the endocrine-only group had overall bother from all bowel symptoms (p=0·022). 281 (85%) of 332 in the 
combined-treatment group and 227 (72%) of 313 in the endocrine-only group had erectile dysfunction (p=0·0002). 
Quality of life at 4 years was similar, with the exception of decreased social function in patients receiving endocrine 
treatment plus radiotherapy.

Interpretation Although addition of radiotherapy to endocrine treatment signifi cantly increased some treatment-
related symptoms, none were serious. Given the substantial survival benefi t of combined treatment, the increase of 
symptoms seems acceptable and has little extra eff ect on quality of life after 4 years compared with endocrine 
treatment alone.

Funding Schering-Plough, Abbott Scandinavia, Nordic Cancer Union, Swedish Cancer Society (070604), Norwegian 
Cancer Society, Lions Cancer Foundation, and Umeå University. 

Introduction
Patients with locally advanced prostate cancer have 
several treatment options, such as conventional radio-
therapy, conformal radiotherapy, surgery, and hormonal 
treatment, either alone or in combination. For patients 
with locally advanced high-risk disease, combined 
endocrine treatment and radiotherapy can halve prostate-
cancer mortality, overall mortality, and decrease the risk 
of prostate-specifi c antigen (PSA) relapse relative to 
endocrine treatment alone.1 

In a randomised study comparing radiotherapy with 
watchful waiting in men with localised prostate cancer, 
despite increased side-eff ects in patients given 
radiotherapy, no diff erence in quality of life was 
measured, even when compared with age-matched 
controls of men without prostate cancer.2 

Acute grade 2 or greater rectal or urinary side-eff ects of 
conventional radiotherapy requiring treatment aff ect 
20–50% of patients; and long-term urinary toxic eff ects 
leading to admission to hospital was reported in 7% of 
patients.3 Side-eff ects depend on dose and on volume of  
irradiated health tissues. Intensity-modulated radiotherapy 
reduces late grade 2 gastrointestinal toxicity from 13% 
with three-dimensional conformal radiotherapy to 5%.4 
However, more patients (20%) treated with 81 Gy (intensity-
modulated radiotherapy) had genitourinary symptoms at 
10 years than did patients (12%) treated with lower dose.4 
The incidence of erectile dysfunction after intensity-
modulated radiotherapy is about 40%.5

Most side-eff ects after radiotherapy develop within the 
fi rst 3–4 years and seldom develop after 5 years.5,6 Side-
eff ects of hormone therapy include loss of libido, erectile 
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dysfunction, hot fl ushes, cognitive decline, osteoporosis, 
and changes in body composition.7 Androgen deprivation 
might also cause increased cardiovascular morbidity and 
mortality.8,9

The results of RTOG 92-0210 suggested that long-term 
hormone suppression could increase the incidence of 
gastrointestinal toxicity. Other studies have also shown 
an association between radiotherapy, androgen 
deprivation, and gastrointestinal toxicity.11,12

Little is known about quality of life after androgen 
suppression in addition to radiotherapy.5,13 The 
Scandinavian Prostate Cancer Group Study 7 (SPCG) and 
the Swedish Association for Urological Oncology study 3 
(SFUO-3) showed that the addition of radiotherapy to 
hormonal therapy is more eff ective than endocrine-only 
treatment in high-risk prostate cancer,1 and treatment-
related side-eff ects and quality-of-life have become 
extremely important. Few randomised, prospective, multi-
regional studies have assessed quality of life after endocrine 
treatment with or without added radiotherapy.13

We aimed to assess any changes in late toxicity with 
specifi c assessment of the potential eff ects of the addition 
of radiotherapy to endocrine treatment on urinary, bowel, 
and sexual function, and the quality of life by use of self-
reporting by the two treatment groups in the 
SPCG-7/SFUO-3 randomised trial up to 4 years after 
randomisation. Analyses of survival and serious adverse 
events have been published elsewhere.1

Methods
Patients
The methods of the trial have been described before.1 
The trial opened in February, 1996, and closed in December, 
2002. 47 centres in Norway, Sweden, and Denmark 
randomised a total of 880 eligible men with locally 
advanced or local aggressive prostate cancer to 3 months of 
total androgen blockade followed by life-long antiandrogen 
monotherapy (endocrine) or the same endocrine treatment 
with the addition of curative radiotherapy (endocrine plus 
radiotherapy) 3 months after trial entry. 

Men with prostate cancer were eligible for this trial if 
they were younger than 76 years, had good performance 
status and life expectancy of more than 10 years, had 
clinical prostate cancer of T1b–T2, G2–G3 or T3, G1–G3 
(tumour, nodes, metastases classifi cation 1992), a PSA 
concentration of 70 ng/mL or less, and had no evidence of 
metastases on bone scanning and pulmonary radiography. 
Patients with PSA greater than 10·9 ng/mL had pelvic-
lymph-node dissection (fossa obturatorious). Patients with 
nodes positive for metastases were not eligible for the 
trial. All patients had normal liver function as determined 
with tests of bilirubin and alanine aminotransferase. The 
research protocol received ethical approval from Umeå 
University Medical Faculty Ethics Committee in 1995 
(paragraph 247/95; registration number 95-179). All 
participants were verbally informed and gave written 
informed consent to participate in the study. 

Procedures
Patients were randomly assigned to receive endocrine 
treatment alone or endocrine treatment plus radiotherapy 
by computer, stratifi ed by centre, stage, and WHO 
grade.1 

After randomisation, all patients were treated with total 
androgen blockade with leuprorelin, an agonist of 
luteinising-hormone-releasing hormone (LHRH), 
3·75 mg once a month for 3 months or a single dose of 
11·25 mg, and were simultaneously treated with 
fl utamide 250 mg, an oral antiandrogen, three times a 
day. After 3 months of total androgen blockade, patients 
continued on fl utamide alone 250 mg three times a day 
until progression. Flutamide was to be continued until 
progression or death. After 3 months, patients in the 
endocrine plus radiotherapy group started radiotherapy 
whereas patients in the endocrine-alone group had no 
local treatment. 

A standard three-dimensional conformal radio therapy 
technique was used with a prescribed central dose of 50 Gy 
to the prostate gland and the seminal vesicles. A sequential 
boost of minimum 20 Gy was given to the prostate, which 
received a total prescription dose of at least 70 Gy, allowing 
heterogeneity of 95–107%. A geometric margin between 
the CT-verifi ed prostate or seminal vesicular and the edge 
of the fi eld was 2 cm to compensate for internal prostate 
movement and uncertainty in daily set-up. However, if 
more than half of the rectal cross-section received a 
cumulated dose higher than 50 Gy, the posterior margin 
was reduced. 70 Gy was given to the seminal vesicles in 
99 patients (22%) in whom invasion was detected by 
palpation or biopsy guided by transrectal ultrasound. If 
best immobilisation was possible and major day-to-day 
variations could be avoided and verifi ed, the margins 
could be reduced accordingly.

The primary endpoint was prostate-cancer specifi c 
survival at 7 years. Secondary endpoints were PSA 
recurrence (defi ned as an increase in PSA on two 
consecutive measurements with at least 1 month between 
them and later defi ned according to 2006 ASTRO 
defi nition as an increase of PSA of at least 2 ng/mL above 
nadir14), overall mortality, and quality of life. In this paper, 
we report quality of life and disease-specifi c urinary, 
bowel, and sexual-function symptoms. 

Patients were followed up with two self-assessment 
questionnaires. Questionnaires were completed before 
any treatment began (baseline), 3 months after the start 
of castration or at the start of radiotherapy, at the end of 
radiotherapy, and thereafter at 6 months, and 1, 2, 4, 8, 
and 10 years after the start of treatment. Here we report 
data obtained up to 4 years from the start of treatment. 

Urinary and bowel symptoms and sexual function 
were assessed with the validated prostate-cancer 
symptom scale (PCSS) self-assessment questionnaire, 
formerly called QUFW94.15 The questionnaire uses a 
modifi ed linear analogue scale, with response boxes 
containing numerical values between 0 and 10, where 0 
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is no problem or very good function and 10 is many 
problems or very bad function. The patients were asked 
to evaluate their symptoms during the previous week. 
Additional questions request a written answer; these 
are not reported in the present study. On the 0–10 
graded PCSS a value of 5–7 was defi ned as moderate 
and 8–10 severe problems or symptoms to facilitate 
presentation. For specifi c symptoms, a change of 
0·5–1·0 on the PCSS is thought small but clinically 
signifi cant.16 A change of 1·0–2·0 is thought to be 
moderate, and a change above 2·0 is perceived as a 
large change in the symptom.

We used the quality-of-life questionnaire QLQ-C30 
(version 2) developed by the European Organisation for 
Research and Treatment of Cancer (EORTC) to assess 
quality of life.17 The questionnaire includes 30 questions 
organised into fi ve functional subscales (physical, role, 
emotional, cognitive, and social) and three symptom 
scales (nausea or vomiting, pain, and fatigue). The 
questionnaire also includes a global health or quality-of-
life scale and six single additional symptom items 
(constipation, diarrhoea, loss of appetite, sleep 
disturbance, dyspnoea, and fi nancial eff ect).

High mean scores on the functional and global health 
or quality-of-life scales indicate good outcome. Three 
symptom scales were also included for nausea and 
vomiting, pain, and fatigue. Six single-symptom items 
measured constipation, diarrhoea, loss of appetite, sleep 
disturbance, dyspnoea, and fi nancial eff ect. High mean 
scores on the symptom scales and single items indicate 
poor outcome. All calculations were based on the EORTC 
QLQ-C30 questionnaire were done after linear 
transformation of scores to a 0–100 scale to enable 
presentation and interpretation of the data according to 
EORTC recommendations.17 On the QLQ-C30 instrument 

a change of 5–10 is small, but clinically signifi cant, a 
change of 10–20 is moderate, and a change above 20 is a 
large change in the function or symptom.16

Statistical analysis
All analyses were done by intention to treat with SPSS 
(version 15.0). At each timepoint, only patients with 
completed quality-of-life data available were analysed. 
Diff erences between categorical variables were assessed 
with χ² tests. Symptom scores were reported as mean 
values. Because many symptom scores were tied at zero 
permutation tests with 10 000 iterations were used to 
compare symptom scores within and between treatment 
groups. Additionally, we dichotomised symptom scores 
and did logistic regression analysis to estimate odds 
ratios and 95% CIs. Quality-of-life scores were reported 
as mean values, and comparisons were made within 
groups with the Wilcoxon signed-rank tests and between 
treatments with rank-sum tests. 

All reported p values, based on two-sided hypothesis, 
and CIs are unadjusted for multiple testing. To adjust for 
multiple comparisons a Bonferroni correction was 
applied. In total, 36 diff erent symptoms or functions 
were assessed through the two instruments; however, 
complete independence between these 36 tests is 
unlikely. Therefore, we assumed that the complete set of 
analysis corresponds to 21 independent tests (number of 
symptoms assessed through the PCSS instrument) 
giving a Bonferroni corrected p value of 0·0024 as being 
signifi cant at the 5% level throughout the study.

This study is registered as an international standard 
randomised controlled trial, number ISRCTN01534787.

Role of funding source
The sponsors had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report. 
The corresponding author and statistician had full access 
to all data in the study. The corresponding author and 
study board had fi nal responsibility for the decision to 
submit for publication.

Results
Figure 1 shows the trial profi le, and table 1 the baseline 
characteristics of the 875 men randomly allocated 
treatment. 438 of 439 men assigned endocrine treatment 
and 434 of 436 men assigned endocrine plus radiotherapy 
treatment returned at least one complete quesionnaire. 
The proportion of missing data at baseline and during 
follow-up was equally distributed between treatment 
groups. At the 4-year follow-up 340 (85%) of 399 eligible 
alive men in the endocrine group and 359 (89%) of 401 in 
the endocrine plus radiotherapy group returned the 
questionnaire (table 1). 

Only six patients in the endocrine group received 
palliative radiotherapy due to local progression during 
follow-up. One of these patients was treated with 
radiotherapy before the 4-year follow-up, but did not 

880 assessed for eligibility

875 randomly assigned 
between February, 1996, 
and December, 2002

439 received endocrine 
treatment

99 lost to 4-year 
follow-up
40 dead
59 no answer

77 lost to 4-year 
follow-up
31 dead
46 no answer

436 received endocrine 
treatment plus 
radiotherapy

340 analysed 359 analysed

5 did not meet 
inclusion criteria

Figure 1: Trial profi le
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answer the 4-year questionnaire. The other fi ve men 
were treated with palliative radiotherapy after the 4-year 
follow-up. 

Of 699 patients who completed the questionnaires at 
4-year follow-up, 22 (3%) had treatment modifi cation 
from antiandrogen to LHRH, 17 (5%) of 340 patients in 
the endocrine group and eight (2%) of 359 in the 
endocrine plus radiotherapy group. Seven serious 
adverse cardiovascular events were reported within 
4 years by fi ve (1%) of 340 patients in the endocrine-
only and two (<1%) of 359 patients in the endocrine 
plus radiotherapy group.

Mean overall bother from urinary symptoms increased 
from baseline (2·0, 95% CI 1·8–2·3) to the end of 
radiotherapy (4·5, 4·1–4·8; p<0·0001) in men in the 
combined-treatment group. Mean overall urinary bother 
almost returned to near baseline scores 3 months after 
radiotherapy (2·5, 2·3–2·8; p=0·001; fi gure 2). The 
endocrine-only group had decreased urinary bother from 
baseline (2·0, 1·7–2·2), at 3 months after treatment 
started (1·6, 1·4–1·8; p=0·039) and at 6 month follow-up 
(1·4, 1·2–1·6; p=0·005; fi gure 2).

Mean overall bother from all bowel symptoms was high 
at the end of radiotherapy (3·2, 95% CI 2·9–3·5) 
compared with that at baseline (0·6, 0·5–0·8; p<0·0001) 
in men treated with endocrine plus radiotherapy. 
Symptoms improved thereafter, but remained high 
compared with baseline at 4 year follow-up (fi gure 2). 
Bowel bother was also increased in the endocrine-only 
group at 3 months (1·3, 1·0–1·5) compared with baseline 
(0·7, 0·5–0·8; p=0·002). Bowel bother returned to near 
baseline values after 6 months (0·9, 0·8–1·1; p=0·074; 
fi gure 2).

Mean overall bother from sexual function increased 
from baseline in the endocrine-only group from 2·9 (95% 
CI 2·4–3·1) to 6·4 (5·9–6·8; p<0·0001) at 3 months and in 
the combined-treatment group from 3·0 (2·8–3·5) to 6·0 
(5·6–6·5) at the start of radiotherapy (p<0·0001; fi gure 2). 
Mean erectile function worsened in the endocrine-only 
group from 5·2 (4·9–5·5) at baseline to 8·5 (8·2–8·7) at 
3 months (p<0·0001) and in the combined-treatment 
group from 5·5 (5·1–5·7) at baseline to 8·6 (8·4–8·9) at 
the start of radiotherapy (p<0·0001; fi gure 2).

Mean dyspnoea worsened from 12·7 (10·7–15·2) to 24·4 
(21·7–27·1) at 3 months in the endocrine only group and 
from 13·0 (11·0–15·7) to 23·1 (20·5–25·7) at start of 
radiotherapy in the combined-treatment group (p<0·0001). 
Fatigue also increased from 17·1 (15·8–19·7) at baseline to 
27·0 (24·7–29·1) at 3 months in the endocrine only group 
and from 20·6 (18·5–23·0) to 29·3 (27·0–31·6) in the 
combined-treatment group (p<0·0001).

No statistically signifi cant diff erences in overall distress 
from all urinary symptoms (urinary bother) were found 
(table 2). Urinary leakage was worse in those assigned 
combined treatment than in those on endocrine-only 
treatment alone. Nocturia increased between baseline 
and 4-year follow-up in both treatment groups (table 2). 

Urinary leakage was also increased over time in both 
(table 2).

More men assigned to combined treatment reported 
moderate or severe bother of urinary symptoms and 
regular use of protective aids for urinary leakage at 4 years 
than did those assigned endocrine-only treatment 
(table 3). Overall bother was the only item of all urinary 
symptoms where a small clinically signifi cant diff erence 
(0·5 and 1·0) was recorded between the two treatments 
at 4-year follow-up (table 2). This diff erence was due to 
the decrease in bother in the endocrine-only group 
(table 2). Urinary leakage in the endocrine plus 
radiotherapy group was the only urinary symptom that 
showed a clinically signifi cant change between baseline 
and 4 years (table 2). 

Men assigned combined treatment reported increased 
bowel symptoms, except fl atulence, in comparison with 
men assigned to endocrine-only treatment (table 2). 
Bowel symptoms also increased between baseline and 
4 years, especially in men assigned combined treatment. 
Overall bother from all bowel symptoms was slightly 
increased in men assigned to endocrine-only treatment 
from baseline to 4 years (table 2). Bowel bother was not 
signifi cantly increased over time in the endocrine-only 
group. More men in the combined-treatment group 
reported moderate or severe bother of bowel symptoms 
than in the endocrine-only treatment (table 3). Flatulence 
was the most common problem at 4 years in both 
treatment groups. Although the diff erence in severe stool 
leakage between the groups was not statistically signifi cant 
(table 3), more men in the combined-treatment group 
than in the endocrine-only group were using protection 
for rectal leakage (p=0·046; data not shown).

Endocrine (n=439) Endocrine plus 
radiotherapy (n=436)

Total responses 438 (100) 434 (99)

Baseline 413 (94) 423 (97)

3 months after start or 
start of radiotherapy

413 (94) 404 (93)

End of radiotherapy ·· 373 (86)

6 months 405 (92) 399 (92)

1 year 396 (91) 393 (91)

2 years 382 (90) 376 (88)

4 years 340 (85) 359 (89)

Mean age (years) at 
randomisation (range)

66·1 (49·0–75·0) 65·6 (48·0–75·0)

Tumour stage and grade

T1b–T2; G3 25 (6) 21 (5)

T2; G2 71 (16) 81 (19)

T3; G1–G2 289 (66) 280 (64)

T3; G3 53 (12) 52 (12)

Data are number of people (%) who responded to questionnaires, unless 
otherwise stated. Further characteristics of patients are published elsewhere.1

Table 1: Characteristics of the patient population
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Only small clinically signifi cant diff erences were seen 
among bowel symptoms when comparing the two 
groups at 4 years (table 2). Planning of toilet visits was 
reported as a moderate (1·0–2·0) clinical change from 

baseline (table 2) in those on combined treatment. 
Flatulence was the only symptom with a clinically 
signifi cant increase over time among men given 
endocrine-only treatment (table 2).
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Figure 2: Changes in reported symptoms
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Overall bother from sexual function was high in both 
groups at 4 years (table 2). Although the bother was 
slightly greater in the combined-treatment group, when 
comparing change over time, both groups reported a 
large (>2·0) clinically signifi cant change. Moderate or 
severe overall bother from sexual function was reported 
by more men assigned endocrine plus radiotherapy than 
men assigned endocrine-only treatment (p=0·035; 
table 3). In the combined-treatment group, more men 
were unable to attain erection suffi  cient for intercourse 
than in the endocrine-only group (p=0·0002; table 3). 

At baseline, 195 (47%) of 413 men in the endocrine-only 
group could attain erection suffi  cient for intercourse, 
which was a similar proportion to the 217 (51%) of 
423 men in the combined-treatment group. At 4 years, 
72 (37%) of 195 in endocrine-only and 40 (18%) of 217 
reported erection suffi  cient for intercourse (p<0·0001). 

Baseline quality-of-life scores and single symptoms were 
much the same in the two groups except on emotional 

and cognitive function, which were better in patients 
receiving endocrine-only treatment than combined 
treatment (table 4). Social function was the only function 
that diff ered signifi cantly between the two groups at 
4 years (table 4). Emotional function was improved from 
baseline level at 4-year follow-up in the endocrine plus 
radiotherapy group. No signifi cant change over time was 
reported by men assigned to endocrine-only treatment.

Diarrhoea was the only symptom on the EORTC QLQ-
C30 questionnaire that diff ered between the two groups 
at 4 years. 32 (9%) of 337 men assigned to endocrine-only 
treatment and 39 (11%) of 355 in the combined-treatment 
group reported moderate or severe diarrhoea at 4 years 
(p=0·003).

Dyspnoea and fatigue were the only symptoms on the 
QLQ-C30 questionnaire that increased signifi cantly 
between baseline and 4-year follow-up in both groups 
(table 4). No fatigue was reported by 80 (24%) of 335 men 
in the endocrine-only and by 80 (22%) of 356 in the 

Endocrine Endocrine plus radiotherapy Comparison

Baseline (n=413) 4 year (n=340) Baseline 
(n=423)

4 year (n=359) 4 year

Mean CI Mean CI p time† Mean CI Mean CI p time† p group‡

Urinary symptoms

Overall bother from all urinary 
symptoms

2·0 1·7–2·2 1·6 1·2–1·7 0·019 2·0 1·8–2·3 2·1 1·7–2·3 0·258 0·005

Urinary frequency per day 6·0 5·8–6·2 6·0 5·8–6·2 0·558 6·1 5·9–6·3 6·1 5·9–6·3 0·225 0·319

Nocturia 1·4 1·3–1·6 1·8 1·6–2·0 <0·0001 1·5 1·4–1·7 1·8 1·7–2·0 <0·0001 0·819

Pain while urinating 0·6 0·4–0·7 0·4 0·2–0·5 0·148 0·8 0·6–1·0 0·6 0·5–0·8 0·386 0·007

Starting problems 1·1 1·0–1·3 1·0 0·7–1·1 0·096 1·1 0·9–1·3 0·8 0·7–1·0 0·018 0·180

Urinary leakage 0·4 0·3–0·5 0·8 0·6–1·0 0·0001 0·5 0·4–0·6 1·2 1·0–1·3 <0·0001 0·002

Urgency 1·0 0·9–1·3 1·0 0·8–1·3 0·857 1·1 0·9–1·3 1·3 1·0–1·5 0·025 0·077

Blood in urine 0·2 0·1–0·3 0·1 0·1–0·2 0·687 0·1 0·0–0·2 0·3 0·1–0·4 0·021 0·088

Limitation in daily activity caused 
by urinary symptoms

0·7 0·5–0·8 0·7 0·5–0·9 0·464 0·9 0·7–1·1 1·1 0·9–1·2 0·007 0·003

Bowel symptoms

Overall bother from all bowel 
symptoms

0·7 0·5–0·9 1·0 0·7–1·2 <0·0001 0·6 0·5–0·8 1·5 1·2–1·7 <0·0001 0·001

Stool frequency 1·8 1·7–1·9 1·9 1·8–2·1 0·106 1·8 1·7–1·9 2·4 2·3–2·6 <0·0001 <0·0001

Stool leakage 0·1 0·1–0·2 0·3 0·2–0·4 0·0001 0·1 0·1–0·2 0·6 0·5–0·8 <0·0001 <0·0001

Planning of toilet visits 0·2 0·2–0·3 0·5 0·3–0·7 <0·0001 0·2 0·1–0·3 1·4 1·1–1·6 <0·0001 <0·0001

Flatulence 1·8 1·6–2·1 2·6 2·2–2·9 <0·0001 2·0 1·8–2·3 3·0 2·7–3·3 <0·0001 0·047

Bowel cramp 0·2 0·1–0·3 0·2 0·1–0·3 0·590 0·2 0·1–0·3 0·4 0·3–0·5 0·002 0·001

Mucus 0·1 0·1–0·2 0·4 0·3–0·6 0·0001 0·1 0·1–0·2 0·9 0·7–1·1 <0·0001 <0·0001

Blood in stools 0·0 0·0–0·1 0·2 0·1–0·2 0·019 0·1 0·0–0·1 0·6 0·5–0·8 <0·0001 <0·0001

Limitation in daily activity caused 
by bowel symptoms

0·2 0·1–0·3 0·4 0·2–0·5 <0·0001 0·2 0·1–0·3 1·1 0·9–1·3 <0·0001 <0·0001

Sexual function

Overall bother from sexual 
function

2·9 2·4–3·1 5·9 5·5–6·5 <0·0001 3·0 2·8–3·5 6·8 6·4–7·3 <0·0001 0·002

Desire 5·0 4·6–5·2 4·9 4·5–5·3 0·735 5·2 4·9–5·5 5·2 4·9–5·7 0·930 0·175

Erection 5·2 4·9–5·5 4·7 4·2–5·1 0·178 5·5 5·1–5·7 4·9 4·4–5·4 0·098 0·611

*Mean value of symptoms on the 0–10 graded scale; a higher value refers to a greater problem or symptom or to worse function. †Comparison between baseline and 4 years 
within the diff erent groups with Bonferroni correction. ‡Comparison between endocrine and endocrine plus radiotherapy at the 4 years.

Table 2: Urinary, bowel, and sexual symptoms or function at baseline and 4 years
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combined-treatment group (p<0·0001). Ten (3%) of 
335 men in the endocrine only group and 15 (4%) 
of 356 in the combined-treatment group had severe 
fatigue at 4 years (score >77·78). The greatest change was 
in dyspnoea: the absolute increase between baseline and 
4 years was 21% with endocrine-only treatment and 24% 
with combined treatment. 

No clinically signifi cant diff erences in function scales 
or single-symptom items between the two groups were 
reported at the 4-year follow-up. However, during 
follow-up from baseline to 4 years, several clinically 
signifi cant diff erences were observed within treatment 
groups, such as a moderate change in dyspnoea in both 
groups (table 4). 

To verify the results, we compared baseline profi les of 
non-responders (n=176) with those of responders 
(n=699) at 4-year follow-up. Mean age was 66·1 years 
(95% CI 65·5–66·7) in responders and 65·7 years 
(64·7–66·7) in non-responders (p=0·480) in the 
endocrine-only group and 65·5 years (64·9–66·1) and 
65·7 years (64·3–67·1) in the combined-treatment 
group (p=0·587). 

Mean global health or quality of life was similar in non-
responders (76·8, 95% CI 72·8–80·7) and responders 
(78·9, 76·9–80·8) in the endocrine-only group (p=0·342), 
and in non-responders (73·4, 68·1–78·7) and responders 
(78·4, 76·4–80·3) in the combined-treatment group 
(p=0·133). No signifi cant diff erence in global health or 
quality of life was recorded between non-responders who 
had died between baseline and 4-year follow-up 
(76·8, 70·4–83·2) and those who were alive but did not 
answer the questionnaire (76·7, 71·5–81·9) in the 
endocrine-only group (p=0·953); nor was there a diff erence 
for non-responders who had died between baseline and 
4-year follow-up (72·8, 65·0–80·6) and those who were 
alive but did not answer the questionnaire (73·8, 
66·5–81·2) in the combined treatment group (p=0·670).

A sensitivity analysis with last observation carried 
forward for patients with missing 4-year values provided 
evidence that the analysis on existing data are not 
seriously biased by missing data. All observed diff erences 
were in the same direction, and most diff erences that 
were signifi cant (p<0·0024) in the crude analysis were 
signifi cant in the sensitivity analysis.

Endocrine Endocrine plus radiotherapy Odds ratio

Baseline (%) 4 years (%) Baseline (%) 4 years (%) 95% CI* p value

Urinary symptoms

Overall bother from all urinary symptoms† 67/405 (16) 39/337 (12) 77/422 (18) 64/353 (18) 1·9 (1·2–2·9) 0·005

Pain while urinating† 7/410 (2)  5/338 (2) 22/421 (5) 16/355 (4) 3·2 (1·2–8·9) 0·024

Starting problem (urinary obstruction)† 23/409 (6) 15/338 (4) 23/418 (6) 15/357 (4) 0·9 (0·4–1·8) 0·738

Urinary leakage† 4/410 (1) 11/338 (3) 10/421 (2) 22/358 (6) 2·0 (1·0–4·4) 0·054

Nocturia two or more times a night 62/411 (15) 86/336 (26) 82/421 (20) 91/355 (26) 1·0 (0·7–1·4) 0·991

Urgency† 29/407 (7) 19/335 (6) 33/420 (8) 32/356 (9) 1·7 (0·9–3·0) 0·085

Blood in urine† 5/412 (1) 3/339 (1) 4/422 (1) 8/359 (2) 2·6 (0·7–9·8) 0·163

Limitation in daily activity caused by urinary symptoms† 14/409 (3) 12/333 (4) 23/420 (6) 20/350 (6) 1·8 (0·9–3·8) 0·116

Regular use of some form of protective aid 10/408 (2) 17/335 (5) 16/420 (4) 40/356 (11) 2·3 (1·3–4·3) 0·004

Bowel symptoms

Overall bother from all bowel symptoms† 19/411 (5) 23/335 (7) 17/420 (4) 37/350 (11) 1·9 (1·1–3·3) 0·022

Stool frequency two or more times a day 72/409 (18) 76/337 (23) 74/420 (18) 131/346 (38) 2·1 (1·5–2·9) <0·0001

Stool leakage† 2/413 (1) 3/338 (1) 1/421 (0) 9/352 (3) 3·3 (0·9–12·2) 0·078

Flatulence† 58/407 (14) 74/337 (22) 62/420 (15) 93/355 (26) 1·5 (1·0–2·2) 0·043

Mucus† 1/406 (0) 7/333 (2) 0/417 (0) 17/354 (5) 2·7 (1·1–6·7) 0·029

Blood in stools† 0/407 (0) 2/335 (1) 1/417 (0) 12/355 (3) 6·5 (1·4–29·3) 0·015

Limitation in daily activity caused by bowel symptoms† 2/404 (1) 10/333 (3) 1/415 (0) 27/348 (8) 3·2 (1·5–6·8) 0·002

Bowel cramp† 2/409 (1) 2/337 (1) 3/419 (1) 5/356 (1) 2·6 (0·5–13·3) 0·263

Planning of toilet visits† 4/411 (1) 14/334 (4) 5/414 (1) 42/348 (12) 3·7 (2·0–6·9) <0·0001

Sexual function

Overall bother from sexual function† 118/392 (30) 197/307 (64) 123/404 (30) 250/335 (75) 1·5 (1·0–2·2) 0·035

Little or no desire† 233/406 (57) 186/336 (55) 254/417 (61) 208/353 (59) 1·1 (0·8–1·6) 0·564

Erectile function insuffi  cient for intercourse 149/393 (38) 227/313 (72) 147/407 (36) 281/332 (85) 2·1 (1·4–3·1) 0·0002

Sexual activity or intercourse less than once a month 156/391 (40) 230/328 (70) 162/400 (40) 263/335 (78) 1·6 (1·1–2·2) 0·014

Data are number reporting symptom/number who answered question (%).*A number above one indicates better function in the endocrine group. †Defi ned as moderate or 
severe (>5 on scale).

Table 3: Percent of patients reporting specifi c levels of distress or dysfunction for each quality of life domain, as reported on the PCSS questionnaire, 
according to intention to treat



Articles

www.thelancet.com/oncology   Vol 10   April 2009 377

Discussion
In the endocrine plus radiotherapy group of the 
SPCG7/SFUO-3 trial, overall bother from urinary, bowel, 
and sexual function were more common than in the 
endocrine-only group. However, the diff erence in 
symptom severity was generally small and, in our view, 
not clinically signifi cant. Quality of life at 4 years was, on 
average, similar in the two groups.

From previous studies we know that hormonal 
treatment can cause negative eff ects on quality of 
life.13,18,19 Radiotherapy is also associated with changes in 
quality of life related to urinary symptoms and sexual 
and bowel function.13,20–22 Endocrine-only treatment was 
associated with long-lasting urinary, bowel, and sexual 
function symptoms, and fl utamide can cause rectal 
problems.23

Urinary leakage was increased over time in both 
treatment groups but moderate or severe (≥5 on the 
0–10 scale) symptoms were reported by only 3% of 
patients on endocrine-only treatment and 6% of patients 
on combined treatment 4 years after treatment started; 
20% in the endocrine only group and 27% in the 
combined-treatment groups had some (>1·0) leakage. 
Comparison of the number of toxic eff ects with other 
studies might not be reliable because diff erent 
defi nitions and scoring systems have been used. Thus, 
a small risk of urinary leakage occurs after both 
endocrine-only treatment and endocrine plus 

radiotherapy, but the size of the risk associated with 
these two treatments diff ers signifi cantly even though 
the diff erence seems small and is not, in our defi nition, 
clinically signifi cant. One explanation for the statistically 
signifi cant diff erence could be that our analysis was 
based on extensive detailed items with scoring 
possibilities from 0 to 10. In fact, the increased urinary 
leakage between the two treatment groups does not 
seem to have a negative eff ect on the overall bother 
from all urinary symptoms, because there was no 
signifi cant increase in bother over time. 

Radiotherapy has a well-known risk of disturbances of 
bowel dysfunction.4,20,24 Flutamide causes more rectal 
problems than do other antiandrogens (ie, bicalutamide).23 
Feigenberg and colleagues25 found that use of long-term 
androgen deprivation signifi cantly increased the risk of 
gastrointestinal and genitourinary morbidity for 
patients treated with three dimensional conformal 
radiotherapy. The 5-year actuarial risk of grade 2 or 
higher gastro intestinal morbidity was 17% for no 
androgen deprivation versus 26% for long-term 
androgen deprivation. The numbers for genitourinary 
morbidity were 8% for no androgen deprivation versus 
14% for long-term androgen deprivation. Bolla and 
colleagues26 also reported a signifi cantly higher rate of 
grade 1–3 urinary incontinence (29% vs 16%, p=0·002) 
with the addition of long-term androgen deprivation 
versus radiation alone.

Baseline 4 year

Endocrine (n=413) Endocrine plus 
radiotherapy 
(n=423)

Endocrine (n=340) Endocrine plus 
radiotherapy 
(n=359)

Endocrine
p time*

Endocrine 
plus 
radiotherapy
p time*

Mean CI Mean CI p Mean CI Mean CI p

Function scale†

Physical function 98·0 97·3–98·3 97·7 97·1–98·2 0·666 96·0 95·1–96·8 95·6 95·3–96·8 0·305 0·0004 <0·0001

Role function 87·0 84·5–89·1 84·2 81·4–86·4 0·120 81·0 78·2–84·2 79·7 78·6–84·4 0·674 0·0002 0·010

Emotional function 84·6 82·7–86·3 81·5 78·4–82·5 0·031 85·8 82·7–87·1 84·6 82·3–86·6 0·422 0·098 0·006

Cognitive function 88·1 86·4–90·0 85·8 83·8–87·5 0·033 82·1 79·9–84·4 80·8 79·3–83·5 0·362 <0·0001 0·0001

Social function 88·0 86·0–89·9 85·7 82·8–87·0 0·092 80·7 76·9–82·9 76·2 73·7–79·4 0·010 <0·0001 <0·0001

Global health/QOL 78·4 76·6–80·4 77·5 75·0–79·0 0·661 76·1 73·8–78·6 73·1 71·5–76·2 0·059 0·189 0·005

Single symptom‡

Fatigue 17·1 15·8–19·7 20·6 18·5–23·0 0·235 26·4 24·6–29·7 27·9 25·1–30·4 0·528 <0·0001 <0·0001

Nausea/vomiting 2·2 1·3–2·7 2·5 1·8–3·8 0·934 3·6 2·7–5·1 3·6 2·1–4·1 0·843 0·054 0·095

Pain 10·5 8·5–12·2 12·3 9·9–14·5 0·603 11·6 9·6–14·5 11·1 8·2–12·9 0·400 0·551 0·440

Dyspnoea 12·7 10·7–15·2 13·0 11·0–15·7 0·866 23·0 20·1–26·4 25·5 21·5–28·2 0·402 <0·0001 <0·0001

Insomnia 14·8 11·9–17·1 16·7 14·4–19·3 0·096 19·3 15·8–22·0 19·1 15·8–21·5 0·905 0·004 0·222

Appetite loss 4·0 2·6–5·4 5·0 4·0–7·0 0·114 4·4 3·0–6·4 5·9 4·0–7·7 0·228 0·469 0·628

Constipation 10·7 8·2–12·7 9·9 7·6–11·7 0·598 12·9 9·3–15·0 14·9 11·6–17·3 0·186 0·314 0·003

Diarrhoea 13·0 10·5–14·8 12·0 10·3–14·5 0·314 14·0 11·7–17·2 18·6 17·1–22·8 0·003 0·931 <0·0001

Financial diffi  culties 5·5 3·9–7·2 5·8 4·2–7·8 0·859 5·8 3·9–7·5 7·4 4·9–9·1 0·319 0·538 0·135

*Comparison between baseline and 4 years, Mann-Whitney test. †Higher scores indicate better function or better quality of life (QOL). ‡Higher scores indicate more severe 
symptoms.

Table 4: Quality-of-life scores



Articles

378 www.thelancet.com/oncology   Vol 10   April 2009

We show that the combination of radiotherapy and 
endocrine treatment increases the risk of late rectal 
toxicity even though the diff erences are not clinically 
signifi cant (0·5–1·0 on the 0–10 scale). In fact, all bowel 
problems were increased signifi cantly over time in the 
combined-treatment group, but all are small clinical 
changes. Most of the bowel problems reported by patients 
on endocrine-only treatment also showed small but  
signifi cant increases over time. 

The study only reports on 4-year follow-up and most 
side-eff ects after radiotherapy develop within the fi rst 
3–4 years and seldom after 5 years.5,6 However, we intend 
to report 10-year outcomes of quality of life to further 
document the very long-term eff ects of endocrine-alone 
treatment and the combination with radiotherapy. 
Sexual dysfunction is an important issue to consider 
when treating patients with prostate cancer. Men 
assigned to endocrine plus radiotherapy reported more 
overall bother from sexual function than did those on 
endocrine-only treatment. Despite this fi nding, the 
addition of radiotherapy to endocrine treatment did not 
induce any statistically signifi cant worsening in desire 
and erectile function over time. The calculated mean 
values for both desire and erection function were almost 
identical when comparing baseline with 4-year data in 
both groups. Despite almost half of the men in both 
groups being unable to achieve erection suffi  cient for 
intercourse at baseline, the ability to achieve an erection 
suffi  cient for intercourse declined more among patients 
on combined treatment than among those on endocrine 
therapy alone.

Social function was decreased in the endocrine plus 
radiotherapy group and was the only quality-of-life 
score that diff ered between the two treatments. Namiki 
and colleagues27 found that men with more urinary and 
bowel bother reported more limited social activities 
after treatment for prostate cancer, but no association 
between social function and urinary function. However, 
they did not measure urinary irritation or obstruction, 
which cause more distress than does urinary leakage.28 
In a previous report2 comparing patients with localised 
prostate cancer treated with radiotherapy or with 
deferred treatment, we found decreased social function 
in the radiotherapy group and a strong relation between 
social function, urinary incontinence, and mucus in 
stools. Fatigue increased over time in both groups. Pirl 
and co-workers29 have recently shown in a randomised 
trial that patients with advanced prostate cancer who 
were receiving hormone therapy reported increased 
fatigue. We also found that about 20% of patients in 
both groups reported signifi cantly increased fatigue 
between baseline and 3 months or the starting of 
radiotherapy (ie, during castration treatment). Sanda 
and colleagues13 recently reported increased fatigue 
2 years after treatment among patients who received 
hormonal treatment in addition to radiotherapy.13 
However, in this study, fatigue lasted up to 4 years, 

despite initiation of antiandrogen treatment. This long-
term eff ect on fatigue merits further assessment as use 
of antiandrogens increases, especially because fatigue 
did not improve with endocrine-only treatment. Age 
may also aff ect fatigue.30 

In this randomised study, factors not related to 
treatment were expected to be equally distributed. 
Baseline data showed no diff erence in reported 
symptoms or quality of life. About 85% of eligible men 
completed the 4-year questionnaire, and non-responders 
might have diff ered in symptoms and quality of life 
from the responders. A missing case analysis showed 
no diff erence in age, global health, or quality of life 
between responders and non-responders. Important 
metabolic changes that might occur in association with 
castration31 were not an end point of this study and 
cannot be estimated accurately. Androgen deprivation 
therapy is associated with an increased risk of 
cardiovascular events.9 Seven patients (fi ve in endocrine-
only and two in the combined-treatment group) 
developed serious adverse cardiovascular events. Since 
the same endocrine treatment was given to the two 
groups, the cardiovascular events and metabolic 
changes should be equally distributed, but we did not 
investigate these outcomes. 

The radiation dose of 70 Gy, which was standard dose in 
1996 when the study began, might now be outdated. Doses 
higher than this can reduce the likelihood of biochemical 
relapse,32,33 and larger doses, which are now safely available, 
might increase the survival benefi t further.32–35 

The main strengths of this study are the randomised 
design, prospective patient-reported outcomes with 
pretreatment registration of symptoms and quality of 
life, and large sample size. The response to questionnaires 
was also high (over 85%).

The addition of radiotherapy to endocrine treatment 
led to signifi cant worsening of some symptoms. Clinically 
signifi cant diff erences in radiotherapy-induced symptoms 
between treatment groups were expected, but they were 
also small. Relative to the benefi t on overall survival, 
death from prostate cancer, and delayed PSA relapse,1 the 
increase of symptoms with the addition of radiotherapy 
seems small and has little eff ect on quality of life 4 years 
after treatment. 
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