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ABSTRACT

AIM: The aims of this study were to evaluate patient reported
outcomes, physician assessed toxicity and physiological
measurements in patients randomized to hormonal treatment versus
hormonal treatment plus radiotherapy for locally advanced prostate
cancer.

METHODS: The Scandinavian Prostate Cancer Group SPCG-7/
SFUO-3 study included 880 patients from 47 centres in Scandinavia.
One hundred and sixty-one patients randomized at St. Olavs
Hospital were approached for inclusion in the study. The patients
were evaluated by two patient reported symptom scores (EORTC
QLQ-C30 and QUFW94), physician assessed toxicity score (LENT/
SOMA) and physiological measurements (anorectal manometry and
endoanal ultrasound).

RESULTS: Five years after cancer treatment, there were significantly
higher symptom burdens in several QUFW94 single items in the group
of patients treated by radiotherapy. Mean LENT/SOMA score was
0.15 for patients with hormonal therapy plus radiotherapy, compared to
0.03 for patients treated by hormonal therapy alone (p<0.001). Patients
treated by radiotherapy had reduced rectal compliance compared to
patients treated by hormonal therapy alone (43 mL vs 64 mL, p<0.001).
CONCLUSION: This trial provides evidence that addition of

radiotherapy to hormonal therapy for locally advanced prostate
cancer implies deterioration of anorectal function.
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INTRODUCTION

Patients with locally advanced prostate cancer can be offered
curative treatment options with surgery or radiotherapy combined
with hormonal therapy. The patients often have a long life
expectancy regardless of treatment.

Previous randomized trials as well as a meta-analysis have shown
that hormonal treatment (HT) plus radiotherapy (RT) increase
survival compared to RT alone'™. Furthermore, a RT dose—
escalation study have indicated that 78 Gy is superior to 70 Gy in
achieving freedom from progression”.

The Scandinavian Prostate Cancer Group 7/Swedish Society for
Urological Oncology 3 (SPCG-7/SFUO-3) study was initiated in
1995 and closed in 2002. The SPCG-7/SFUO-3 study demonstrated
that RT in addition to HT reduced 10-year cancer specific mortality
from 23% to 11%".

External beam radiotherapy can induce late side effects in a
number of cancer diagnoses. Accurate knowledge of late side effects
is important with regards to international recommendations and for
decision making for individual patients. Hence, a trade-off between
treatment efficacy and late side effects has to be made.

Modern RT techniques such as intensity modulated radiotherapy
(IMRT), image guided radiotherapy (IGRT) and volumetric
modulated arc therapy (VMAT) can reduce rectoanal side effects in
prostate cancer patients. Although many pre-clinical and prospective
clinical trials support this, randomised controlled trials comparing
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conventional RT to IMRT, IGRT and/or VMAT are lacking™®.

Late side effects to the rectum and anus after radiotherapy for
U8 A variety
of instruments has been applied; patient reported health-related
quality of life (HRQOL) questionnaires; professional health care
provider administered toxicity grading systems; and physiological
measurements. More recent reports have advocated combination
of measures as standard for reporting adverse effects in RT™*'"*). To
our knowledge, no prior publication has reported on comprehensive
evaluation of patient reported outcomes (PROs), physiological

prostate cancer have been reported in numerous reports

methods and physician assessment combined in any randomized trail
comparing high dose RT to no RT.

The present study was based upon the following hypothesis:
The number and magnitude of late anorectal side effects are more
pronounced in the RT+HT group of patients as compared to the
group of patients treated by HT alone.

METHODS

Patients and setting

The SPCG-7/SFUO-3 study recruited 880 patients during 1995 to
2002. Patients with prostate cancer stages T1G3/T2G2-G3/T3G1-G3
NOMO were randomized to either HT alone or HT plus RT. The
HT was identical in both treatment groups and consisted of three
months of a gonadotropin-releasing hormone analogue (leupoprelin)
combined with an anti-androgen (flutamide) followed by flutamide
alone. The study was designed in 1995 and the choice of anti-
androgen was based on preliminary reports on outcome comparable
to that after castration.

External beam radiotherapy was started after three months of total
androgen blockage (TAB). Study protocol instructed that RT was
delivered by 6-18 megavolt (MV) linear accelerator, 2 Grays (Gy)
per fraction, 5 fractions per week to a total dose of at least 70 Gy.
The radiotherapy should be conformal, based on a 3-D computerized
tomography (CT) plan. The gross tumor volume 1 (GTV1) should
consist of the prostate alone, while the GTV2 should include both
the prostate and the seminal vesicles. The planning target volumes
(PTV) included the GTVs plus a safety margin of 2 cm, except for
the posterior margin which was 1.5 cm. The outer contour of the
rectum with content was delineated within and below the treatment
field. The rectal volume was recommended shielded so that no more
than half the rectal circumference was given 50 Gy or more in any
CT section, regardless of consequences for the dose to the posterior
edge of the PTVs. However, the GTVs plus a safety margin of 0.5
cm for microscopic spreading should receive the prescribed dose.
For the patients with malignant infiltration of the seminal vesicles
(T3Db), both the prostate and the seminal vesicles were recommended
treated to 70 Gy. For the other patients, the seminal vesicles should
be treated to 50 Gy and the prostate to 70 Gy or higher.

Of the 880 patients included in SPCG-7/SFUO-3, 178 patients
were randomized at St. Olavs Hospital with this hospital as separate
strata (Figure 1). After an observation time of at least three years from
randomization we observed that 17 patients had died. The remaining
161 patients were invited by mail to the present study, which had
been approved by the regional ethical committee. One hundred and
three patients accepted inclusion by completing a written and oral
consent when attending the out-patient clinic at the Department of
medical oncology and radiotherapy.

Forty-eight of the participating patients were randomized to HT
plus RT, while 55 patients were randomized to HT alone. However,
two of the patients randomized to HT alone received RT as salvage
treatment in the time-span between randomization and inclusion
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in the study; hence 53 patients were included in the non-irradiated
group, while 50 patients were included in the irradiated group.

SPCG-7 (n=880)
Other centre (n=702)

>

Randomized at St. Olavs Hospital (n=178)

HT (n=91) HT + RT (1=87)

Deaths (n=11) «<—— — > Deaths (n=6)

—>RT given (n=2) —

Invited to study (1=78) Invited to study (17=83)
Inclusion not
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Analysed (n=53) Analysed (n=50)

Figure 1 Consort diagram.

Outcome measures
Three types of outcomes were applied (Figure 2):

(1) PROs were measured by the European Organization for
Research and Treatment of Cancer (EORTC) QLQ-C30 version 3.0
and by the intestinal part of the QUFW-94. The EORTC QLQ-C30
is a patient reported 30 item HRQOL questionnaire measuring six
functional scales; physical, role, cognitive, social and emotional
function, as well as global quality of life (QOL)"". The QLQ-C30
is often supplemented by a disease specific questionnaire such as
the QUFW94". This questionnaire’s responsiveness, reliability
and content have been validated"”. The QUFW94 measures organ
specific symptoms from the sexual, urinary and gastrointestinal
organ systems by self-reported answers on 39 single items. The
intestinal part of this questionnaire contains 13 questions. Three of
these are dichotomous or descriptive; the remaining 10 are answered
in a 0-10 numerical rating scale. Both questionnaires were given to
patients upon attendance to the out-patient clinic. The HRQOL data
were collected for the purpose of the present trial and have not been
reported previously.

(2) Physician’s grading of anorectal symptoms was measured by
the Late Effects Normal Tissue/Subjective Objective Management
Analytic (LENT/SOMA) score!**.. In the present trial, a LENT/
SOMA score was achieved by a semi-structured interview and a
rectoscopy performed by J.A.L. For the first patients included in
the study, the analytic domain of the LENT/SOMA score was not

Invitation by mail

Written and oral consent
At

|
out
[ patient

clinic
Health-related quality Objective Physician’s
of life questionnaires ~ measurements assessment
(QLQ-C30/QUFW94)  (EUS and manometry) (SOMA/LENT)

Figure 2 Measures and inclusion for 103 patients diagnosed with locally
advanced prostate cancer evaluated for late anorectal side effects.



included. However, after noting pronounced mucosal changes at
rectoscopy in several patients, the analytic domain was included as
grading of mucosal findings (n=54)"".

(3) Anorectal physiology and anal anatomy were measured by
manometry and endoanal ultrasound (EUS). One of two involved
surgically trained nurses performed anorectal manometry. These
measurements were compiled using a two-channel PC Polygraf HR
(Synectics Medical, Stockholm, Sweden), registering pressures in
mmHg. The manometry catheter was withdrawn 25 mm per second.
One of five involved surgeons performed EUS, recording thickness
of internal and external sphincter at rest and at maximum squeeze.
These measurements were made in the anterior part of the sphincters,
and thus, closest to the GTV for the group having RT. The EUS was
performed by utilizing a Bruel and Kjaer Leopard 2001 seven MHz
ultrasound device (B & K Medicals, Naerum, Denmark).

Statistics

All EORTC QLQ-C30 data were transformed linearly into a 0-100
scale as recommended by the EORTC scoring manual®. The
QUFW94 data were scored as previously done by Fransson et al'”,
thus only the 10 single items answered by a 0-10 numerical rating
scale were analysed. Furthermore, a function/bother scale was
analysed, composed of the mean of five single items (intestinal
problems in general, stool frequency in 24 hours, stool leakage,
excessive gas and limitation in daily activity caused by intestinal
problems), as proposed by a previous report from our group””.

For evaluation of differences between treatment groups, mean
scores with 95% confidence intervals (CI) were calculated, and
statistical significance was evaluated by the Mann-Whitney U
tests for non parametric samples (two tailed significance levels).
Differences greater than 10 in the linearly transformed QLQ-C30
scores were considered clinically significant, whereas for QUFW94
scores a difference of 1.0 or more was considered clinically
significant”?).

The LENT/SOMA scores were calculated in two manners. First,
the highest single item score was defined as the total LENT/SOMA
score. Second, a mean LENT/SOMA score was calculated by adding
all the single item scores and divide the sum by the number of items.
Differences in means between treatment groups were tested by #-test
for independent samples, using two-tailed significance levels.

The means of anorectal manometry and EUS data with CI’s were
calculated. Rectal compliance was calculated by subtracting the
volume needed to give the patients a first feel of pressure from the
volume needed to incite an urge to defecate. Mean scores with 95%
CI’s are presented, as well as statistical significance as evaluated by
t-test for independent samples.

Overall and prostate cancer specific survival rates at seven years
were calculated by the same approach as presented by Widmark er al™,
in order to ensure the validity of the sub sample results presented here.

Prior to analysis of all data the randomization data were checked
against the internal radiotherapy registry in order to control for any
treatment cross over.

All data handling was performed using SPSS for Windows version
15.0 (SPSS Inc, Chicago, Illinois, USA).

RESULTS

Baseline characteristics were similar in both groups of patients (Table
1). Of the irradiated patients, 49 received 70 Gy, one patient received
76 Gy. Only three patients were given 70 Gy to both the prostate and
the seminal vesicles. Treatment time for radiotherapy varied from 44
to 57 days.
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Table 1 Baseline characteristics for 103 prostate cancer patients treated by
HT'+RT’ versus HT alone.

HT+RT HT

Mean age, years (95% CI) 69 (68-71) 71 (70-73)
T1 (n) 1 0

T2 (n) 0 4

T3 (n) 49 49
Present hormonal treatment 24 34
Months from treatment, mean (95% CI) 60 (56-64) 58 (56-61)
Previous ano-rectal surgery 4 3
Previous ano-rectal trauma 0 2

'Hormonal therapy; > Radiotherapy.

The results of the HRQOL analyses are given in table 2. The an-
swering rate for the HRQOL questionnaires was 90 % in the irradiated
group of patients and 96% amongst the patients treated by HT alone
(ns). For single item diarrhoea, the irradiated patients displayed higher
mean score of 22 as compared to the non-irradiated group of 14, al-
though the difference did not reach statistical significance (p=0.18).

The irradiated patients reported more symptoms from their rectum
and anus assessed by the QUFW94, in that statistical and clinical sig-
nificant differences between groups were found (Table 2).

Table 2 Mean scores (95% CI) of HRQOL' in 94 patients with prostate
cancer treated by HT” vs HT plus RT".

HT+RT HT p
EORTC-QIQ-C30
Global QOL 78 (72-84) 70 (69-80) 0.50
Functioning scales
Physical 91 (87-95) 88 (84-93) 026
Role 87 (80-93) 82 (74-89) 031
Emotional 89 (84-95) 89 (84-93) 0.84
Cognitive 83 (75-90) 81 (76-87) 0.57
Social 83 (77-90) 81 (75-87) 0.74
Symptom scales
Fatigue 22 (15-29) 24 (18-29) 091
Nausea and vomiting 5(1-10) 3(1-5) 0.29
Pain 9 (4-13) 11 (5-17) 0.82
Single items
Dyspnoe 21 (13-29) 21 (14-28) 0.84
Insomnia 18 (9-26) 12 (5-18) 031
Loss of appetite 4 (-1-10) 2(-1-5) 0.51
Constipation 16 (9-23) 14 (7-22) 091
Diarrhoea 22 (13-30) 14 (8-20) 0.19
Financial impact 3(0-7) 4(1-8) 0.63
QUFW94

Intestinal problems in general * 1.8 (1.02-2.48) 09(0.34-142) 0.04

Stool frequency/24 hrs * 29(234352)  1.6(1.341.90) <0.001
Stool consistency 4.8 (4.21-5.34) 53(4.85-5.72) 0.11
Stool leakage * 04(020-0.62)  0.2(0.01-046) 0.02
Planning of toilet visits 14 (0.75-2.07) 04 (0.07-0.74)  <0.01
Excessive gas * 30225379 3.0(214-3.86) 0.67
Pain at defecation 04 (0.12-0.65)  0.6(0.02-1.08)  0.73
Mucus 12(054-1.78)  04(0.05-0.76)  0.02
Blood 0.6 (0.19-095)  0.2(-0.09-042) 0.03
Limitation in daily activity* 1.1 (0.69-1.58) 0.3 (0.05-0.52)  0.001
Function/bother scale 1.5 (1.14-1.91) 0.7 (0.49-0.90)  <0.001

! Health-related quality of life; > Hormonal therapy; * Radiotherapy; * Single
items composing Function/bother scale.

LENT/SOMA score was achieved in all patients. Grading of the
rectal mucosa was achieved in 24 of the irradiated patients and 30
of the patients treated by HT alone. Significant differences between
groups were demonstrated (Table 3).

The manometry results are given in table 4. The rectal compliance
and the volumes needed to give the patients a first feel of pressure and
urge to defecate differed significantly between the two treatment groups.

The thickness of the external and the internal anal sphincters re-
mained unchanged during squeeze as evaluated by EUS. There were
no detectable differences in sphincters’ thicknesses between treat-
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ment groups (Table 5).

At seven years follow up, prostate cancer specific mortality rates
were 4 % in the group of patients treated by RT + HT and 7 %
amongst the patients treated by HT alone. Overall mortality rates
were 5 % and 10 %, respectively.

Table 3 SOMA/LENT score in 103 prostate cancer patients treated by
HT'+RT’ or HT alone.

SOMA grade HT+RT (n) HT (n) 4
0 4 38

1 20 11

2 15 4

B 5 0

4 6 0

Mean (95% CI) 0.15 (0.12- 0.18)
'Hormonal therapy; > Radiotherapy.

0.03 (0.02 - 0.04) <0.001

Table 4 Recto-anal manometry in 100 prostate cancer patients treated by
HT' + RT” or HT alone.

HT+RT mean

(95% CI) (95% CI)
Resting pressure (mm Hg) 69 (61.89-75.64) 72 (64.67-78.69) ns
Squeeze preesure (mm Hg) 109 (96.13-122.09) 116 (101.99-130.24) ns
Length of anal canal (mm) 51 (48.67-53.24 53 (49.39-56.12) ns
First feel of press (mL) 53 (44.52-60.56) 75 (62.91-86.14) 0.003
Urge to defecate (mL) 96 (85.64-105.42) 138 (122.87-153.36)  <0.001
Rectal compliance (mL) 43 (36.20-48.80) 64 (54.73-72.44) <0.001

HT mean 4

"Hormonal therapy; * Radiotherapy.

Table 5 Endoanal ultrasound in 100 prostate cancer patients treated by
HT" alone or HT plus RT>

HT+RT mean HT mean p
(95% CI) (95% CI)
External - rest (mm) 6.8 (5.7-8.1) 6.3 (5.5-7.1) ns
External - squeeze (mm) 7.1 (5.6-8.6) 6.3 (5.3-7.3) ns
Internal - rest (mm) 2.1 (1.7-2.4) 2.4 (1.8-2.9) ns
Internal - squeeze (mm) 2.0 (1.7-2.3) 2.3 (1.6-3.1) ns

"Hormonal therapy; * Radiotherapy.

DISCUSSION

This trial provides evidence that patients with locally advanced
prostate cancer had significantly increased recto anal late side
effects when treated by RT+HT compared to HT alone. The
irradiated patients had more recto anal symptoms evaluated by self-
administered questionnaires; higher toxicity grades measured by
LENT/SOMA and impaired physiological rectal function measured
by manometry as compared to the patients treated by HT alone.

The study protocol for this trial was designed in 1995. RT
planning and delivery was consequently not directly comparable to
modern RT (IMRT, IGRT, VMAT). Furthermore, recent dose limits
recommended to reduce the risk of anorectal side effects”" were
obviously not taken into consideration when treating the patients
included here. The results need to be interpreted in this context.

Only one of the reports on late rectal toxicity after radiotherapy for
prostate cancer compared patients treated by RT to patients not treated
by RT in a randomized design'. Fransson et al reported only on
PROs, not on physicians’ evaluation or physiological measurements.
Hence, the present study offer the most comprehensive insight to late
radiotherapy induced rectal toxicity.

The physiological results of this trial offer a biological explanation
to the symptoms reported by the patients in our study as well as
in the previous randomized trial by Fransson ef al'”’. Most likely
radiotherapy induces rectal fibrosis and consequently a less flexible
rectal wall, reducing the patients’ ability to store stools. RT may
affect the rectal nerves and the rectoanal inhibitory reflex in different
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ways. Radiation nerve damage may reduce rectal sensations, thus
making the patients less aware of rectal filling. In this scenario the
level of rectal volume needed to defecate may increase. In contrast,
if the nerves are not damaged, they may be more stimulated by the
radiation induced proctitis, which may reduce the rectal volume
needed to empty the bowel. As rectal pressures were not measured,
we cannot draw any conclusions on this issue.

Some may argue that the withdrawal technique for measuring
anal sphincter pressures is a limitation of this study. However, due to
the randomised design of this trial, and the fact that both groups of
patients were measured by the same technique, any technical bias is
unlikely.

Although the irradiated patients reported significantly higher
anorectal symptom burdens in the present study, they reported overall
HRQOL that was similar to what was found in the patients treated by
HT alone as well as by previously reported normal populations”".
Other trials on HRQOL in long term prostate cancer survivors have
demonstrated that younger (age<75 years) prostate cancer patients
report HRQOL comparable to that of a normal population®.
Hence, psychological coping mechanisms such as benefit finding
and posttraumatic growth might have contributed to the seemingly
contradiction between increased organ specific symptoms and
unchanged overall HRQOL in the irradiated patients in this trial””.
Another explanation might be that the magnitude of side-effects is
not of such importance that they would induce a difference between
treatment groups when measuring HRQOL by EORTC QLQ-C30.

The baseline characteristics of the patients indicate that the
treatment arms were well balanced, also after treatment cross-over of
two patients. The differences between groups in 7 and 10 year cancer
specific and overall survival rates were similar in the present trial as
compared to the results of the SPCG-7 trial, supporting the validity
of the present sub group study.

The thickness of the anal sphincters did not differ between
treatment groups, as evaluated by endoanal ultrasound. One might
conclude that the increased stool leakage reflected the decrease in
rectal compliance rather than a diminished sphincter function. This
view is supported by the anal manometry results, as neither resting
pressure nor squeeze pressure were affected by radiotherapy.

The LENT/SOMA scoring of the two treatment groups differed
significantly. Our results represent a higher level of symptoms than
in some previous reports. Livsey et al reported on 101 patients with
prostate cancer having received radiotherapy at least three years
previously”. Of these, 22 (22%) had rectal LENT/SOMA score
higher than 1. However, those patients received only 50 Gy which
could explain the difference to the present results. Kuban et al/
reported LENT/SOMA toxicity score in 149 patients treated with
radiotherapy to a total dose of 70 Gy in a randomised dose-escalation
study™. Seventeen of these patients (11%) had LENT/SOMA score
higher than 1, but the margins from the prostate to the field shielding
were smaller than in the present report and this could explain the
difference. Furthermore, both Kuban et a/ and Livsey et al applied a
modified LENT/SOMA score in their studies, which might also have
contributed to the differences observed.

The results of the SPCG-7/SFUO-3 trial demonstrated reduction
in cumulative overall mortality from 39% to 30% at ten years and
moderate increase in ano rectal symptoms when adding RT to
HT™. The reduction in mortality and the patient reported symptoms
were similar in the SPCG-7 trial and the present study. However, the
present study adds to the information offered by the SPCG-7 trial, as
doctor’s evaluation of anorectal symptoms and anorectal manometry
have been added as outcomes. These added outcomes demonstrated



larger differences between patient groups than the patient reported
symptoms presented previously™*.. This underlines the importance
of including several outcomes when evaluating side-effects in clinical
trials on radiotherapy. Furthermore, the anorectal manometry results
presented here are a matter of concern; might the 50% reduction in
rectal compliance indicate a potential severe increase in anorectal
symptoms as time from treatment increases? Maybe an increase in
side effects as time passes might challenge the overall benefit to
the patients from a survival benefit as demonstrated by the SPCG-7
study?

These questions can only be answered by studies on very late
rectal toxicity after radiotherapy for prostate cancer.

In conclusion, the present study provides evidence that addition
of 3-D CT based radiotherapy to a total dose of 70 Gy to hormonal
therapy for locally advanced prostate cancer implies deterioration
of anorectal function. There is a need for longer follow up to fully
evaluate the balance between a survival benefit and the negative
effects of radiotherapy related side effects.
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