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Purpose: To compare treatment impact on health-related quality of life (HRQL) in patients with localized prostate
cancer, from before treatment to 2 years after the intervention.

Methods and Materials: This was a longitudinal, prospective study of 614 patients with localized prostate cancer
treated with radical prostatectomy (134), three-dimensional external conformal radiotherapy (205), and brachy-
therapy (275). The HRQL questionnaires administered before and after treatment (months 1, 3, 6, 12, and 24) were
the Medical Outcomes Study 36-Item Short Form, the Functional Assessment of Cancer Therapy (General and
Prostate Specific), the Expanded Prostate Cancer Index Composite (EPIC), and the American Urological Associ-
ation Symptom Index. Differences between groups were tested by analysis of variance and within-group changes
by univariate repeated-measures analysis of variance. Generalized estimating equations (GEE) models were con-
structed to assess between-group differences in HRQL at 2 years of follow-up after adjusting for clinical variables.
Results: In each treatment group, HRQL initially deteriorated after treatment with subsequent partial recovery.
However, some dimension scores were still significantly lower after 2 years of treatment. The GEE models showed
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that, compared with the brachytherapy group, radical prostatectomy patients had worse EPIC sexual summary
and urinary incontinence scores (—20.4 and —14.1; p < 0.001), and external radiotherapy patients had worse
EPIC bowel, sexual, and hormonal summary scores (—3.55, —5.24, and —1.94; p < 0.05). Prostatectomy patients
had significantly better EPIC urinary irritation scores than brachytherapy patients (+4.16; p < 0.001).

Conclusions: Relevant differences between treatment groups persisted after 2 years of follow-up. Radical prosta-
tectomy had a considerable negative effect on sexual functioning and urinary continence. Three-dimensional con-
formal radiotherapy had a moderate negative impact on bowel functioning, and brachytherapy caused moderate
urinary irritation. These results provide relevant information for clinical decision making. © 2008 Elsevier Inc.

Quality of life, Radical prostatectomy, External beam radiotherapy, Prostate brachytherapy, EPIC.

INTRODUCTION

Prostate cancer is the second most common cancer after lung
cancer in men in the European Union. The European 5-year
relative survival rate increased from 55% for the period
1983-1985 to 68% for 1992—1994 (1). The use of serum tests
for prostate-specific antigen (PSA) means that disease is being
diagnosed that would otherwise remain clinically undetect-
able (2-8). This has led to an increase in incidence and an in-
creasing proportion of early, good-prognosis prostate cancers.

Although radical prostatectomy was traditionally consid-
ered the treatment of choice for prostate cancer in men with
a life expectancy of 10 years or more (9-12), technical
advances in the last decade have led to a renewed interest
in brachytherapy and external beam radiotherapy, both of
which are becoming more widely used. In this context, it is
no longer clear which treatment is preferable for localized
prostate cancer, particularly because the different treatments
have shown good results in terms of cancer control (13—18).
The similarity in survival rates associated with the different
treatments and the fact that prostate cancer is increasingly
asymptomatic at diagnosis have led to growing interest in
evaluating the impact of treatment on patient quality of life.

Published studies comparing the impact of alternative treat-
ments on the health-related quality of life (HRQL) of patients
with localized prostate cancer have had some methodologic
problems. Most did not include a pretreatment evaluation of
HRQL (19-25), despite the fact that the comparison of scores
before and after the intervention is fundamental to drawing
conclusions regarding effectiveness. Furthermore, many lon-
gitudinal studies have only followed patients for up to 1 year
(22, 26-28), whereas repeated measurement of HRQL over
longer follow-up periods would provide evidence regarding
modification in results over time. The objective of this study
was to compare the impact of radical prostatectomy, brachy-
therapy, and three-dimensional (3D) external beam radiother-
apy on the HRQL of patients with localized prostate cancer,
from before treatment to 2 years after the intervention.

METHODS AND MATERIALS

Study design

This was a 2-year follow-up prospective study of organ-confined
prostate cancer patients treated with radical retropubic prostatec-
tomy, external beam radiotherapy, or interstitial brachytherapy.

Patients
Between April 2003 and March 2005, a total of 841 consecutive
outpatients with clinically localized prostate cancer were recruited in

10 Spanish hospitals (two urology and eight radiation Oncology
departments). Inclusion criteria were Stages T1 or T2 and no previ-
ous transurethral prostate resection. The study was approved by the
ethics review boards of the participating hospitals, and written in-
formed consent was obtained from patients, according to the 2000
revision of the Helsinki Declaration. Patients were staged according
to the American Joint Committee on Cancer 6th edition clinical stag-
ing guidelines (29) with a directed history and physical examination.
All patients underwent serum PSA determination and Gleason score
histologic grading. The definition of D’ Amico et al. (13) was used to
classify patients into risk groups: low-risk patients were T1c or T2a,
PSA <10 ng/mL and Gleason <6; intermediate-risk patients were
T2b, PSA 11-20 ng/mL or Gleason 7; and high-risk patients were
T2c, PSA >20 ng/mL or Gleason >7.

Treatments

The decision regarding treatment selection was made jointly by the
patients and the health professionals. All patients included in the
surgery group underwent radical retropubic prostatectomy. Nerve-
sparing techniques were used at the discretion of the operating sur-
geon. External beam radiation was carried out with the 3D conformal
technique. Patients were treated in a supine position by immobilizing
feet and legs. Data from a computed tomography (CT) scan performed
with the patient in the treatment position were entered into a 3D treat-
ment-planning system to outline prostate, bladder, and rectum on each
slice. Seminal vesicles and regional lymphatics were also contoured if
a high risk of involvement was suspected. Applied margins (mean =
10.1 mm, SD = 1.8 mm) were used to obtain prostate planning target
volume (PTV). Custom blocking with Cerrobend blocks or multileaf
collimators were designed using beam’s eye view, and additional mar-
gins were adjusted to provide a minimum dose of 95% to the prostate
PTV. Treatment was delivered in 1.8 to 2.0-Gy daily fractions, 5 days
per week, to a mean (SD) dose of 74.03 (4.3) Gy to the prostate PTV.
Oft-line setup control was assessed weekly by comparing orthogonal
portal images with the corresponding digitally reconstructed radio-
graphs. In the brachytherapy group, all men received brachytherapy
alone with '*°I. The prescription dose was 144 Gy to the reference iso-
dose (100%) according to the TG-T43 (30). The median dose of D90
and V100% was 152 Gy and 93%, respectively.

HRQL assessment

Health-related quality of life questionnaires were administered
centrally by telephone interview before treatment and during fol-
low-up (1, 3, 6, 12, and 24 months after treatment). Questionnaires
administered were the Medical Outcomes Study 36-Item Short Form
(SE-36), the Functional Assessment of Cancer Therapy-General and
—Prostate Specific (FACT-G and FACT-P, respectively), the Ex-
panded Prostate Cancer Index Composite (EPIC), and the American
Urological Association Symptom Index (AUA-7).

The SF-36 (version 2) contains 36 items covering eight dimen-
sions of HRQL (31-33): physical functioning, role limitations due
to physical health problems, bodily pain, general health, vitality,
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Table 1. Patient characteristics at pretreatment evaluation and response rates at each evaluation

Radical 3D Conformal
Variable prostatectomy radiotherapy Brachytherapy p
Participants (1) 134 205 275
Clinical characteristics
Age (y) 64.0 (5.5) 69.2 (5.5) 66.9 (6.5) <0.001*71
PSA (ng/mL) 7.9 (3.3) 10.1 (7.9) 6.9 (2.3) <0.001*%
Gleason score 6.8 (6.2) 6.0 (1.1) 5.7 4.4) 0.042"
Clinical T stage <0.001%*7%
T1 88 (65.7) 106 (51.7) 224 (81.5)
T2 46 (34.3) 95 (46.3) 51 (18.5)
Tx 0 (0) 4 (2.0) 0 (0)
Risk group <0.001*7%
Low 58 (43.3) 98 (47.8) 241 (87.6)
Intermediate 71 (53.0) 70 (34.1) 32 (11.6)
High 5@3.7) 37 (18.0) 2 (0.7)
Neoadjuvant hormonal therapy 11 (8.2) 69 (33.7) 87 (31.6) <0.001*f
Antiandrogen 3(2.2) 6 (2.9) 9(.3)
LHRH analogue 1(0.7) 2 (1.0 2 (0.7)
Antiandrogen and LHRH analogue 7(5.2) 61 (29.8) 76 (27.6)
HRQL scores .
SF-36 PCS 53.3 (6.0) 52.3 (6.2) 53.8 (5.5) 0.022¢
SF-36 MCS 53.9 (6.0) 54.6 (5.7) 53.9 (6.2) 0.407
FACT-G 80.3 (7.5) 79.6 (9.9) 79.6 (8.4) 0.723
FACT-P 39.3 (4.0) 38.7 (4.6) 39.3 (4.0) 0.246
EPIC urinary 93.8 (10.8) 95.9 (7.0) 95.2 (8.8) 0.096
Urinary irritative 94.4 (9.7) 96.2 (7.1) 95.0 (9.4) 0.167
Urinary incontinence 95.1 (13.7) 95.7 (10.6) 96.9 (9.9) 0.229
EPIC bowel 98.0 (3.6) 97.2 (6.1) 97.0 (6.2) 0.201
EPIC sexual 58.2 (24.0) 49.1 (24.4) 48.5 (25.2) < 0.001%*f
EPIC hormonal 93.8 (9.2) 93.2 (10.3) 92.9 (9.9) 0.673
AUA-7 6.9 (6.1) 6.4 (5.9) 5.8(5.4) 0.201
HRQL interviews response rate
Pretreatment 134 (100) 205 (100) 275 (100)
Follow-up month 1 70 (52.2) 88 (42.9) 146 (53.1) 0.068
Follow-up month 3 124 (92.5) 186 (90.7) 256 (93.1) 0.626
Follow-up month 6 118 (88.1) 180 (87.8) 247 (89.8) 0.755
Follow-up month 12 121 (90.3) 184 (89.8) 255 (92.7) 0.480
Follow-up month 24 122 (91.0) 179 (87.3) 240 (87.3) 0.494

Abbreviations: 3D = three-dimensional; LHRH = luteinizing hormone-releasing hormone; HRQL = health-related quality of life; SF-36 =
Medical Outcomes Study 36-Item Short Form; PCS = physical component summary; MCS = mental component summary; FACT-G, FACT-P
= Functional Assessment of Cancer Therapy (General and Prostate Specific); EPIC = Expanded Prostate Cancer Index Composite; AUA-7 =

American Urological Association Symptom Index.

Values are mean (SD) or n (%) unless otherwise noted. One-way analysis of variance to compare continuous variables among the three treat-
ment groups; Tukey studentized range (honestly significant) post hoc comparisons with p < 0.05 for *radical prostatectomy vs. three-dimen-
sional (3D) conformal radiotherapy; fradical prostatectomy vs. brachytherapy; and lbrachytherapy vs. 3D conformal radiotherapy.

social functioning, role limitations due to emotional problems, and
mental health. For each dimension a score ranging from 0 (worst
measured health) to 100 (best measured health) was calculated.
Physical and mental component summaries (PCS and MCS) were
constructed from the eight SF-36 dimensions, using recommended
scoring algorithms (33). Summary scores were standardized to
have a mean of 50 and SD of 10 in the U.S. general population.

The FACT-G version 4.0 (34) was designed to measure the HRQL
of cancer patients. It consists of 27 items in four dimensions measuring
physical, social/familial, emotional, and functional well-being. The
prostate module (FACT-P) is specific for patients with prostate cancer
(35, 36) and contains 12 questions about urinary symptoms and bowel
and sexual function. Scores range from 0 to 108 on the FACT-G and
from O to 48 on the FACT-P, with O representing perfect health.

The EPIC instrument (50 items) (37) was constructed by expand-
ing the University of California-Los Angeles Prostate Cancer Index
(38) to assess function and bother in the four domains (urinary,

bowel, sexual, and hormonal). For each domain a summary score
and two subscale scores (function and bother) were constructed.
In addition, two urinary scales that distinguish irritative/obstructive
symptoms and incontinence were obtained, as recommended by the
developers of the questionnaire. All EPIC items are answered on a
5-point Likert scale. Scores were transformed linearly to a scale of
0 to 100, with higher scores indicating better HRQL.

The AUA-7 was developed to assess urinary obstruction (39, 40).
It contains seven items, and the score ranges from 0 to 35, with
higher scores denoting a worse health state.

Sample size calculation

Sample size calculations were based on expected between-group
differences on the EPIC questionnaire because it was designed to
evaluate the impact of treatment on the quality of life of patients
with clinically localized prostate cancer (37). It was calculated that
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Mean (SE) p (vs. pretreatment)*
Quality of p
life measure Pretreatment Month3  Month 6 Month 12 Month 24 (ANOVA) Month3 Month 6 Month 12 Month 24
SF-36 PCS 54.0 (0.5) 51.9(0.5) 53.0(0.5) 52.5(0.5) 50.6(0.8) 0.004 0.001 0.986 0.164 <0.001
SF-36 MCS 53.3(0.6) 53.0(0.8) 53.3(0.9) 553(0.7) 54.9(0.8) 0.005 1.0 1.0 0.143 0.331
FACT-G 79.7(0.8) 78.0(1.0) 789 (1.0) 79.8(1.1) 76.6(1.1) 0.051 — — — —
FACT-P 39.8(04) 356(0.5) 372(04) 379(0.4) 37.2(0.5) <0.001 <0.001  <0.001 0.001 <0.001
EPIC urinary 95.2(0.9) 78.7(1.6) 83.2(1.5) 885(1.2) 88.2(1.3) <0.001 <0.001  <0.001 <0.001 <0.001
EPIC bowel 98.5(0.3) 97.2(0.5) 96.8(0.9) 97.4(0.9) 97.9(0.7) 0.215 — — — —
EPIC sexual 594 (24) 244(1.8) 23.7(1.6) 33.8(2.1) 33.1(22.1) <0.001 <0.001 <0.001 <0.001 <0.001
EPIC hormonal  93.5 (1.0) 929 (1.0) 93.4 (1.0) 93.3 (1.0) 93.7 (1.0) 0.713 — — — —
AUA-7 6.1 (0.6) 8.4 (0.6) 6.5(0.6) 4.7(0.5 49(0.6) <0.001 0.012 1.0 0.167 0.591

Abbreviation: ANOVA = analysis of variance. Other abbreviations as in Table 1.

* Bonferroni adjustment for multiple comparisons.

a total of 120 patients would be required in each treatment group to
detect a 5-point change on the EPIC urinary irritation score (in which
small to moderate between-group differences were expected) given
an SD of 18.5 (37) and a statistical power of at least 80% at a signif-
icance level of 5%, with an expected loss to follow-up of 10%.

Statistical analysis

The analyst was blinded to treatment assignation. Differences in
patient characteristics and HRQL scores between treatment groups
were tested with x? tests and one-way analysis of variance, depend-
ing on the nature of the variables. We used the Tukey studentized
range (honestly significant difference) test for post hoc comparisons
among group means.

To assess within-group changes in HRQL, univariate repeated-
measures analysis of variance was conducted using the summary
scores of the different questionnaires. Pairwise comparisons
between evaluations were made using the paired # test with the Bon-
ferroni method to adjust for multiple comparisons. Figures showing
the evolution of HRQL dimension scores during follow-up were
constructed for each treatment group.

To test for differences in HRQL scores after 2 years of follow-up
(1) unpaired ¢ tests were used to compare low-risk and intermediate/
high-risk groups, (2) one-way analysis of variance was used to com-
pare HRQL scores between the three treatment groups, and (3)

generalized estimating equations (GEE) models were used to assess
differences by treatment group after adjusting for pretreatment
score, age at diagnosis, risk group, and hormonal treatment. These
models, which took into account clustering of outcomes by surgeon
or radiation oncologist, were constructed using SUDAAN version
9.0 (Research Triangle Institute, Research Triangle Park, NC) (41).

RESULTS

We recruited a total of 841 patients, of whom 44 were
excluded because they did not meet the inclusion criteria.
A further 18 patients transferred to other hospitals before
treatment, and 14 refused to participate. Of the 765 patients
included in the study, 72 refused to complete the HRQL in-
terviews, and the pretreatment interview was not performed
in 79 patients owing to technical problems, particularly
owing to delays in communicating data to the coordinating
center. A total of 614 patients were included in the HRQL
study presented here. Of these, 134 were treated with radical
prostatectomy, 205 with external conformal radiotherapy,
and 275 with prostate brachytherapy.

Table 1 shows patient clinical characteristics by treatment
group at baseline. Statistically significant differences were

Table 3. Repeated-measures analysis of variance of quality-of-life measures for men treated with three-dimensional
conformal radiotherapy

Mean (SE) p (vs. pretreatment)*
Quality of p
life measure Pretreatment Month3  Month 6 Month 12 Month 24 (ANOVA) Month3 Month 6 Month 12 Month 24
SF-36 PCS 52.5(0.5) 51.4(0.5) 51.0(0.4) 509 0.5 49.2(0.6) <0.001 0.089 0.012 0.007 <0.001
SE-36 MCS 549 (0.5) 55.3(0.6) 559(0.5) 56.3(0.5) 56.3(0.5) 0.015 1.0 0.558 0.039 0.080
FACT-G 80.0 (0.8) 80.2(0.9) 80.4(0.9) 80.6(0.9 77.5(0.9) 0.008 1.0 1.0 1.0 0.007
FACT-P 389(04) 38.1(04) 38.7(0.3) 38.7(0.4) 37.5(0.4) 0.012 0.225 1.0 1.0 0.001
EPIC urinary 96.4 (0.5) 92.2(0.9) 96.1 (0.7) 94.7 (0.8) 94.2 (0.8) 0.006 <0.001 1.0 0.410 0.047
EPIC bowel 97.1 (0.4) 93.8(0.9) 93.9(1.0) 94.6 (0.8) 94.5(0.9) 0.046 0.001 0.007 0.033 0.016
EPIC sexual 50.2 (2.0) 429(19) 4552.0) 44.1(1.9) 435(1.9) 0.029 0.004 0.263 0.031 0.018
EPIC hormonal 939 (0.8) 90.7 (1.0) 91.9 (1.0) 92.9 (0.8) 93.7 (0.9) 0.024 0.002 0.387 1.0 1.0
AUA-7 6.6 (0.5) 8.8(0.6) 59(0.5 5404 64(.5) <0.001 0.001 1.0 0.126 1.0

Abbreviations as in Tables 1 and 2.
* Bonferroni adjustment for multiple comparisons.
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Table 4. Repeated-measures analysis of variance of quality-of-life measures for men treated with brachytherapy
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Mean (SE) p (vs. pretreatment)*
Quality of p
life measure  Pretreatment Month 3  Month 6 Month 12 Month 24 (ANOVA) Month3 Month 6 Month 12 Month 24
SF-36 PCS 54.0 (0.4) 53.1(03) 52.4(04) 52204 50905 <0.001 0.070 0.001 <0.001 <0.001
SF-36 MCS 543 (04) 54.7(0.5) 55.7(04) 565(04) 56.3(04) 0.004 1.0 0.016 <0.001 0.002
FACT-G 80.4 (0.6) 81.0(0.6) 81.1(0.6) 82.5(0.6) 79.8 (0.6) 0.018 1.0 1.0 0.018 1.0
FACT-P 39.4 (0.3) 38.1(0.3) 38.7(0.3) 39.5(0.3) 38.9(0.3) 0.005 <0.001 0.115 1.0 0.663
EPIC urinary 95.2(0.6) 85.0(1.0) 89.5(0.9) 92.6(0.8) 92.4(0.8) <0.001 <0.001  <0.001 0.014 0.005
EPIC bowel 96.9 (0.4) 953(0.6) 952(0.6) 96.8(0.6) 97.9(0.3) 0.008 0.072 0.107 1.0 0.263
EPIC sexual 48.6 (1.7) 46.3(1.7) 47.1 (1.7) 50.5(1.6) 49.8 (1.6) 0.100 — — — —
EPIC hormonal 934 (0.7) 92.8(0.7) 94.3(0.6) 95.5(0.5) 95.5(0.5) 0.009 1.0 1.0 0.016 0.051
AUA-7 5.7(04) 12.8(0.5) 8904 5704 5704 <0.001 <0.001  <0.001 1.0 1.0

Abbreviations as in Tables 1 and 2.
* Bonferroni adjustment for multiple comparisons.

observed between the three treatment groups on all clinical
variables. Patients treated with external radiotherapy had
a mean PSA value of 10.1 ng/mL, which was significantly
higher than in the other two treatment groups. There were
statistically significant differences between the prostatec-
tomy and brachytherapy groups in terms of Gleason score
(6.8 vs. 5.7; p = 0.042), and there was a significantly higher
percentage of clinical stage T1 patients in the brachytherapy
group (81.5%) compared with the surgery and external
radiotherapy groups (65.7% and 51.7%, respectively). The

SF-36: Physical Function

percentage of low-risk patients in the brachytherapy group
was also much higher.

Neoadjuvant hormonal therapy before definitive treatment
was less frequent in the surgery group (8.2%) than in the
external radiotherapy and brachytherapy groups (33.7%
and 31.6%, respectively). In patients receiving neoadjuvant
hormonal therapy, the most frequently used treatment was
a combination of an antiandrogen and a luteinizing hor-
mone-releasing hormone (LHRH) analogue (86.2%);
10.8% were treated with an antiandrogen, and 3.0% with

SF-36: Role Physical
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Fig. 1. Means of Medical Outcomes Study 36-Item Short Form (SF-36) dimension scores forming the physical component
by treatment group: radical prostatectomy (solid black line), brachytherapy (dotted black line), and three-dimensional (3D)
external beam radiotherapy (solid grey line). One-way analysis of variance to compare scores among the three treatment
groups; Tukey studentized range (honestly significant difference) post hoc comparisons with p < 0.05 for: *radical pros-
tatectomy vs. 3D conformal radiotherapy; fradical prostatectomy vs. brachytherapy; and ibrachytherapy vs. 3D conformal

radiotherapy.
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Fig. 2. Means of Medical Outcomes Study 36-Item Short Form (SF-36) dimension scores forming the mental component
by treatment group: radical prostatectomy (solid black line), brachytherapy (dotted black line), and three-dimensional (3D)
external beam radiotherapy (solid grey line). One-way analysis of variance to compare scores among the three treatment
groups; Tukey studentized range (honestly significant difference) post hoc comparisons with p < 0.05 for: *radical pros-
tatectomy vs. 3D conformal radiotherapy; fradical prostatectomy vs. brachytherapy; and j[brachytherapy vs. 3D conformal

radiotherapy.

an LHRH analogue. During follow-up, treatment for erectile
dysfunction was prescribed to 52 patients (15.7% in the pros-
tatectomy group, 5.4% in the external radiotherapy group,
and 7.3% in the brachytherapy group; p = 0.002). Phospho-
diesterase type 5 inhibitors were the most frequently
prescribed treatment (82.7% of these patients).

At the pretreatment evaluation, there were no statistically
significant differences among the three treatment groups on
the majority of the HRQL measures. The only exceptions
were the SF-36 PCS and the EPIC sexual summary (Table 1).
Brachytherapy patients had significantly higher (better)
scores than external conformational radiotherapy on the
SF-36 PCS (53.8 vs. 52.3), whereas radical prostatectomy
patients had higher (better) scores than external conformal
radiotherapy and brachytherapy patients on the EPIC sexual
summary score (58.2 vs. 49.1 and 48.5, respectively).
Response rates to the HRQL interviews were greater than
87% in all follow-up evaluations, except at Month 1. No dif-
ferences in response rates were observed between treatment
groups. The response rate to the HRQL interview at Month
1 was lower (49.5%) because scheduled evaluations at
Months 1 and 3 meant a high concentration of HRQL inter-
views in a relatively short period of time, and we prioritized
the evaluation at Month 3. For this reason the HRQL evalu-
ation at Month 1 was not included in the univariate repeated-
measures analysis.

Table 2 shows the pre- and posttreatment HRQL scores of
patients who received retropubic radical prostatectomy.
Deterioration in HRQL scores after treatment was observed
on the SF-36 PCS, the FACT-P, the EPIC urinary and sexual
summary scores, and the AUA-7. Compared with the pretreat-
ment evaluation, the SF-36 PCS showed significant differences
at 3 months and 2 years (p = 0.001 and p < 0.001). The specific
questionnaires showed that surgery has the greatest impact on
sexual and urinary function and bother scores at Months 3 and
6 after treatment. A partial recovery was observed after 1 year,
although the differences with pretreatment scores were still sig-
nificant 2 years from baseline (except on the AUA-7).

In patients who received 3D conformal radiation therapy,
FACT and SF-36 scores were relatively stable in the evalua-
tions after treatment (Table 3). Over the full 2 years of follow-
up, however, there was a slight but sustained deterioration in
HRQL, and at 2 years, scores on both questionnaires were
significantly lower than those before treatment. The only ex-
ception was the SF-36 MCS, which showed some improve-
ment. The four EPIC summary scores showed the impact
of external radiotherapy 3 months after treatment. With the
exception of the bowel domain, patient scores returned to
the pretreatment level 6 months after treatment, though this
was followed by a slight deterioration in HRQL. Finally, after
2 years scores were again significantly lower than at baseline
in the urinary, bowel, and sexual domains.
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Fig. 3. Means of Functional Assessment of Cancer Therapy—General (FACT) dimension scores by treatment group: rad-
ical prostatectomy (solid black line), brachytherapy (dotted black line), and three-dimensional (3D) external beam radio-
therapy (solid grey line). One-way analysis of variance to compare scores among the three treatment groups; Tukey
studentized range (honestly significant difference) post hoc comparisons with p < 0.05 for: *radical prostatectomy vs.
3D conformal radiotherapy; fradical prostatectomy vs. brachytherapy; and i[brachytherapy vs. 3D conformal radiotherapy.

Table 4 shows pre- and posttreatment scores on the HRQL
questionnaires for patients treated with prostate brachytherapy.
In general, scores on the generic questionnaires (SF-36 and
FACT) remained quite stable, with only the SF-36 PCS show-
ing a statistically significant decrease from baseline. The
specific questionnaires showed that maximum impact on uri-
nary function with prostate brachytherapy occurred in the third
month after treatment, though by Month 6 there had been a par-
tial recovery. Differences with respect to the pretreatment
score were nevertheless significant in all evaluations.

Figure 1 shows the evolution in mean scores over the
duration of the study period for the four SF-36 dimensions,
which contribute most to the physical component of health.
The impact of surgery was greatest over the short term, and
patients recovered their previous level of health after
6 months. Similar results were noted for all three treatment
groups from Month 6 to 2 years. Surgery had a much smaller
impact on the dimensions of mental health, as shown in
Fig. 2. The four dimensions of the FACT general module
show a similar pattern to the SF-36 (Fig. 3). Figure 4 shows
that prostatectomy had a considerably greater effect on the
urinary incontinence and sexual subscales of the EPIC ques-
tionnaire than the other two treatments.

Table 5 shows HRQL scores after 2 years of follow-up by
treatment and risk group. There were no differences in HRQL
scores between patients with a low vs. intermediate/high risk

of prostate cancer in any of the treatment groups. In the com-
parison of the three treatment groups at 2 years from baseline
(right-most column of Table 5), statistically significant differ-
ences were observed on all HRQL endpoints except the PCS,
MCS, AUA-7, and EPIC hormonal. Patients who underwent
prostatectomy had significantly lower (worse) scores on both
the FACT-G and the FACT-P than patients treated with bra-
chytherapy. Post hoc analysis of the EPIC urinary domain
also showed that urinary summary and urinary incontinence
scores were significantly worse in the radical prostatectomy
group compared with the other two groups (77.0 vs. 94.1
and 92.5; p < 0.001 in both post hoc contrasts for the urinary
incontinence), though the same patients had significantly
better scores than those treated with brachytherapy on the
urinary irritation score (96.3 vs. 92.5; p = 0.004). The exter-
nal radiotherapy group had the worst scores on the bowel
summary (94.6 vs. 98.1 and 97.8; p < 0.001 in both post
hoc comparisons), whereas on the sexual summary score
the brachytherapy group had the best score (mean of 49.8)
and the prostatectomy group had the worst score (mean of
32.5). The external radiotherapy group was between the
two (mean of 43.6).

The GEE models (Table 6) also showed that risk group
was not associated with EPIC scores after 2 years of fol-
low-up. Neoadjuvant hormonal therapy only showed statisti-
cally significant association with the EPIC sexual summary
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Table 5. HRQL scores by treatment and risk group at 2-year follow-up
Radical prostatectomy 3D conformal radiotherapy Brachytherapy
Quality of Intermediate Intermediate Intermediate
life measure Low risk  or high risk p Low risk  or high risk p Low risk  or high risk p p*

SF-36 PCS 504 (7.5) 49.7(75) 0.608 489 (7.2) 499(69) 0356 51.1(6.8) 49.1(59) 0.123 0.094
SF-36 MCS 55.18.1) 552(6.7) 0950 56.1(64) 56.0(6.4) 0956 559(6.9) 58239 0077 0373
FACT-G 768 (9.4)  762(9.5) 0.744 767 (11.1) 784(9.3) 0263 79.5(9.3) 799 (6.2) 0824 0.008"
FACT-P 369 (4.8) 373(44) 0.644 37.6(49) 37.7(49) 0934 38942 384(3.6) 0577 0.001%
AUA-7 5.9 (6.2) 4.8(5.3) 0.292 538(5.2) 6.7 (6.3) 0.143 5.83(5.3) 6.7 (6.8) 0456 0.405
EPIC urinary 87.7(13.8) 87.3(13.1) 0.863 94.0(11.2) 92.7(11.3) 0.441 919 (11.6) 90.2 (12.5) 0.466 <0.001Ti
Urinary irritative 96.4 (10.3) 96.2(82) 0.923 94.8(10.1) 93.8(10.4) 0.523 92.7 (10.8) 91.1 (12.0) 0.445 0.005"
Urinary incontinence 78.3 (23.1) 76.3 (22.0) 0.659 93.2(13.9) 949 (11.6) 0.367 92.7 (15.2) 90.7 (18.3) 0.507 <0.001T1‘
EPIC bowel 98.9(23) 97.6(7.6) 0233 94.1(11.2) 9500.7) 0574 97.7(6.0) 97.84.4) 0922 <O.0017§_
EPIC sexual 33.0(21.6) 32.1(19.9) 0.824 422 (22.5) 449 (244) 0437 50.5(23.9) 450(22.1) 0.250 <0.0011
EPIC hormonal 94.0(8.6) 93.8(99) 0900 943 (11.4) 93.0(11.2) 0.455 95.6(7.3) 951(59) 0.718 0.074

Abbreviations as in Table 1.

*One-way analysis of variance comparing HRQL scores among the three treatment groups; Tukey studentized range (honestly significant)
post hoc comparisons with p < 0.05 for 'radical prostatectomy vs. three-dimensional (3D) conformal radiotherapy; *radical prostatectomy vs.

brachytherapy; and §brachytherapy vs. 3D conformal radiotherapy.

score. Patients who underwent retropubic radical prosta-
tectomy had significantly worse results than those treated
with brachytherapy on the sexual summary score (8 coeffi-
cient = —20.37; p < 0.001) and on the urinary incontinence
score (B coefficient = —14.07; p < 0.001). Patients treated
with conformal external radiotherapy had significantly worse
results than the brachytherapy group on the bowel, sexual,
and hormonal summary scores (8 coefficients = —3.55,
—5.24, and —1.94, respectively), but the prostatectomy
group presented significantly higher (better) scores than the
brachytherapy group in terms of urinary irritation (8 coeffi-
cient = +4.16; p < 0.001).

DISCUSSION

This comparative study of patients receiving one of three
established treatments for localized prostate cancer has
shown that differences between treatments on measures of
generic HRQL were short-lived, but that relevant differences
persisted between groups until 2 years after treatment on
measures of sexual, urinary and bowel dysfunction.

The magnitude or clinical importance of the differences
between the groups was interpreted using the standard cate-
gorization of effect size (42), whereby 0.2, 0.5, and 0.8 of the
SD represent small, moderate, and large differences, respec-
tively. First, at 2 years after treatment, patients in the prosta-
tectomy group scored 20 points lower than patients in the
brachytherapy group on the EPIC sexual summary score,
and external radiation patients scored 5 points lower (8 coef-
ficients for the prostatectomy and radiation therapy groups
were —20.37 and —5.24, respectively). Given a baseline
SD on the EPIC sexual summary score of 24, the effect size
was large for prostatectomy (0.85) and small for external ra-
diation (0.22). Second, the adjusted difference of —14.07
points on the urinary incontinence scale for patients treated
with prostatectomy compared with brachytherapy corre-
sponded to a large effect size (1.03), when taking into

account an SD of 13.7 at the baseline visit. Third, brachy-
therapy showed a poorer outcome on the urinary irritation
score than prostatectomy, with a statistically significant
adjusted difference in the GEE model of 4.16, indicating
a moderate effect (0.43). Finally, the adjusted difference of
—3.55 points reflected the moderate, negative impact of
3D conformal radiation therapy on bowel function and
bother compared with brachytherapy (effect size of 0.58
with an SD of 6.1).

The questionnaires selected for the HRQL evaluation
included the most widely used questionnaires in patients
with localized prostate cancer and permit comparisons with
other studies. The negative impact of 3D conformational ra-
diotherapy on the EPIC bowel domain and the fact that bra-
chytherapy fared more poorly on the scale measuring urinary
irritation are consistent with the growing body of literature
(20,43) in these patients. However, a study by Wei et al.
(19) showed no differences in sexual summary scores and
urinary incontinence scores between patients treated with
radical prostatectomy and brachytherapy. Nevertheless, find-
ings from our study are similar to those from the first recent
study to compare modern approaches to monotherapy (44)
and indicate the extent to which radical prostatectomy nega-
tively impacts sexual function and urinary continence.

Nerve-sparing techniques applied during radical prostatec-
tomy may help to preserve sexual functioning. In our study,
however, these techniques were not widely used (21% bilat-
eral, 5% unilateral, and non—nerve-sparing in 74% of pa-
tients). Nevertheless, the EPIC sexual summary mean score
in the radical prostatectomy group 2 years after treatment
was 33.4 (95% confidence interval [CI] 29.0-36.5), which
is very similar to the mean of 33.9 (95% CI 29.6-38.1)
observed in the Wei et al. study (19), in which nerve-sparing
techniques were applied in a much higher proportion (79%)
of patients (20). Differences with respect to the Wei et al.
study can be explained by the poorer outcomes observed in
that study on the sexual functioning domain in the
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In conclusion, our study allowed for both the short- and

long-term assessment of patient outcomes associated with
three treatments for localized prostate cancer. Radical
prostatectomy was found to have a considerable negative
effect on sexual functioning and urinary continence, whereas
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on bowel functioning and a small negative effect on sexual
functioning. The only negative outcome associated with
brachytherapy was a moderate increase in urinary irritation.
These results will provide both patients and professionals

with relevant

information for shared clinical decision

3D conformal radiotherapy had a moderate negative effect making.
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