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SUMMARY

Background
Radiotherapy is an established treatment modality for prostate cancer; how-
ever, up to a third of patients develops a radiation-induced proctopathy.

Aim

To assess the effect of topical beclomethasone dipropionate (BDP) in the
prevention of radiation-induced proctopathy in patients undergoing radio-
therapy for prostate cancer through a double-blind, placebo-controlled,
randomised trial.

Methods

Patients were randomised either to BDP or to placebo (PL). Patients
received daily a 3 mg BDP enema or identical-looking PL during radiother-
apy and, subsequently, two 3 mg BDP suppositories or PL for 4 more
weeks. Clinical and endoscopic evaluations before, 3 and 12 months after
the end of radiotherapy were assessed with the RTOG/EORTC toxicity
scales, the modified Simple Clinical Colitis Activity Index (SCCAI), the
modified Inflammatory Bowel disease Quality of Life Index (IBDQ) and the
Vienna Rectoscopy Score (VRS).

Results

From June 2007 to October 2008, 120 patients were randomised to the
BDP (n = 60) and PL (n = 60) arms and were followed up for 12 months.
The overall assessment of rectal side effects did not show significant differ-
ences between the two groups of treatment. However, when only rectal
bleeding was considered, a significantly reduced risk was observed in
patients on BDP (OR 0.38; 95% CI 0.17-0.86; P = 0.02; NNT = 5). Patients
on BDP had also significantly lower VRS scores (P = 0.028) and signifi-
cantly higher IBDQ scores (P = 0.034).

Conclusions

Preventive treatment with topical rectal BDP during radiotherapy for pros-
tate cancer significantly reduces the risk of rectal bleeding and radiation-
induced mucosal changes and improves patient’s quality of life, but does
not influence other radiation-induced symptoms.
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INTRODUCTION

Prostate cancer is the fifth most common cancer in the
world and the second most common in men.' Radiother-
apy is an established treatment modality; however, up to
a third of patients develops a radiation-induced proctopa-
thy, characterised by several symptoms (i.e., diarrhoea,
urgency and bleeding) and mucosal changes (i.e. angiecta-
sia and ulcer), which can present with variable grades of
severity and substantially reduce patient’s quality of life.”
As up-to-date medical therapies have shown disappoint-
ing results, management of radiation-induced disease still
remains challenging.” After radiotherapy, an inflamma-
tory process rapidly develops and usually completely
withdraws. However, in some cases, for yet unknown rea-
sons, it evolves into a more severe inflammation with sub-
sequent blood vessels damage, ischaemia and finally to
fibrosis. Therefore, reducing or abolishing the initial
inflammatory process could be a reasonable strategy for
the prevention of radiation-induced rectal alterations.

Glucocorticosteroids are the most effective anti-inflam-
matory agents available for several inflammatory diseases,
but their prolonged use is limited by the development of
severe side effects. Therefore, nonsystemic glucocorticos-
teroids, such as beclomethasone dipropionate (BDP), with
a different pharmacokinetic profile, have been proposed.”
Based on these characteristics, nonsystemic steroids could
be considered efficient agents for the prevention of radia-
tion-induced proctopathy as well.

We investigated in a double-blind, placebo-controlled,
randomised trial, whether topical rectal beclomethasone
dipropionate treatment can prevent the development of
radiation-induced proctopathy in patients who under-
went radiotherapy for prostate cancer.

METHODS

This was a single centre randomised study conducted at
S.Orsola-Malpighi University Hospital, Bologna, Italy.
The protocol was approved by local ethics committee
and written informed consent was obtained from all
patients. The trial has been registered in a publicly acces-
sible registry (EudraCT registration number: 2006-
005697-46).

Selection criteria

Patients with histological proof of prostate cancer without

distant metastases, undergoing a course of external beam

radiation therapy, were considered eligible for this study.
Patients with a known allergy to beclomethasone di-

propionate, a history of inflammatory bowel disease,
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active malignant intraluminal gastrointestinal tumours or
active inflammatory process (i.e. diverticulitis, inflamma-
tory bowel disease), a previous history of pelvic radio-
therapy or previous colorectal surgery were considered
ineligible.

Patient data collection

The following data were collected upon patient enrol-
ment: demographic data, vital signs (weight, blood pres-
sure and pulse rate), medical history and concomitant
therapies (i.e. aggregation inhibitors, anticoagulants and
hormone therapy), cancer stage, cancer-related surgery
(prostatectomy with or without lymphadenomectomy),
type of radiotherapy (adjuvant or radical) and radiother-
apy technique (4 or 5 fields).

Randomisation and intervention

The operations office of the Contract Research Organiza-
tion (OPIS srl, Desio, MB, Italy) served as randomisation
centre for this study. Patients were randomly assigned,
according to a computer-generated list with an allocation
ratio of 1:1, to receive either beclomethasone dipropio-
nate or placebo. The list was generated according to a
randomised block design (block-size = 4). The random
allocation sequence was generated by the Contract
Research Organization before the baseline evaluation.
Concealment of allocation sequence was guaranteed by
the central randomisation. Double-blind method was
used to ensure blinding of treatment assignment.

Patients were treated with a 3 mg BDP enema (Top-
ster enema, Sofar s.p.a., Trezzano Rosa, MI, Italy) or
identical-looking placebo the evening before each radia-
tion session, for the entire duration of radiotherapy. In
particular, patients were invited to perform the enema at
bedtime and retain it overnight. Immediately after the
end of radiotherapy, patients stopped the enema formu-
lation and received two 3 mg beclomethasone dipropio-
nate suppositories (Topster suppository), one in the
morning and one in the evening, or identical placebo,
for 4 more weeks. Patients were responsible for self-
administration and were asked to retain the enema and
the suppository for as long as possible. Compliance was
assessed by asking patients to return any unused enema
or suppository at the completion of the whole treatment.

Radiotherapeutic treatment

All patients received three-dimensional conformal radio-
therapy and were treated on linear accelerators with
minimum energy of 6 MV, using four- or five-field
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techniques. Patients were treated in the supine position
and immobilised at the pelvis. Patients were asked to
empty the rectum before the planning computed tomog-
raphy scan to enhance the reliability of the rectal dose-
volume histogram. Dosing schedules followed the institu-
tional protocols. All patients received external-beam radi-
ation, with a total dose ranging from 66 to 74 Gy, given
in 33-37 fractions over 6-7 weeks using daily fraction-
ation of 2 Gy, 5 days/week. The radiation dose was pre-
scribed to the isocentre. The mean rectum dose and the
rectum volume were obtained from the dose-volume his-
tograms. The rectum was contoured from the anal verge
to the rectosigmoid junction. In addition, for each
patient, the percentage of rectum volume receiving at
least 50Gy (V50), 60Gy (V60) and 70Gy (V70) were cal-
culated, as well as the dose taken by 1/3, 2/3 and 3/3 of
the rectum volume.

Outcomes and follow-up
Primary aim of our study was the evaluation of the effi-
cacy of topical beclomethasone dipropionate compared
with placebo for the prevention of radiation-induced
proctopathy in patients submitted to radiotherapy for
prostate cancer. Secondary aims were the evaluation of
the impact of topical BDP on patient’s quality of life and
the evaluation of risk factors associated with the develop-
ment of radiation-induced proctopathy.
Radiation-induced proctopathy was defined as a syn-
drome characterised by the presence of symptoms such
as rectal bleeding, changes in defaecatory frequency
and/or continence, with or without rectal endoscopic
signs (e.g. angiectasia, ulcer) that occur as a result of
radiotherapy for prostate cancer. Therefore, the develop-
ment of radiation-induced proctopathy was evaluated by
both clinical and endoscopic assessments. For the clinical
assessment, several questionnaires have been applied: a
modified Simple Clinical Colitis Activity Index (SCCAI)®
and the Radiation Therapy Oncology Group acute and
late toxicity scales (RTOG/EORTC).” Patient’s quality of
life was evaluated according to the modified Inflamma-
tory Bowel Disease Quality of Life Index (IBDQ).2 Spe-
cifically, SCCALI evaluated day and night stool frequency,
urgency and the presence of blood in the stool; extra-
intestinal manifestations and general well-being, normally
evaluated by the SCCAI, were not considered by our
modified scoring system because extra-intestinal manifes-
tations were beyond the aims of our study and general
well-being was more deeply investigated by the modified
IBDQ. Traces of blood in stools had to be present at
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least once a week to be considered in the score. The
SCCAI ranged from 0 (no symptoms) to 11. The
RTOG/EORTC toxicity scales evaluated stool frequency,
bleeding, abdominal pain, severe complications and the
need for medical, endoscopic or surgical interventions.
The RTOG/EORTC toxicity scales ranged from score 0
(no symptoms) to score 4. The IBDQ includes 32 ques-
tions grouped into four categories: bowel function, sys-
temic symptoms, emotional function and social function;
response options are presented as seven-point Lickert
scales, ranging from 32 (worst quality of life) to 224
(best).®

The endoscopic assessment was performed with the
flexible sigmoidoscopy.
described using the ‘World Organisation of Digestive

Endoscopic  findings were
Endoscopy’ terminology’ and evaluated according to the
Vienna Rectoscopy Score (VRS).'"” The VRS considered
the presence and the severity of five parameters: mucosal
congestion, telangiectasia, ulcer, stricture and necrosis.
The VRS ranged from 0 (absence of rectal mucosal
changes) to 5.

Clinical evaluation was performed before starting
radiotherapy, 1 month after the end of treatment and
every 3 months thereafter. Patients were endoscopically
evaluated before randomisation as a part of the screening
procedure, 3 and 12 months after the end of radiother-
apy or if judged as necessary by the referring physician
or by the investigators. During each visit, participants
underwent symptom evaluation by the same trained phy-
sician interviewer (LL). During the whole study period,
rectosigmoidoscopy was performed by the same endo-
scopist (LF), with expertise in radiation-induced lesions
recognition and treatment, who was unaware of the
responses to the questionnaires. Doubtful cases were dis-
cussed with a second investigator (FB). Patients who
developed symptoms during the follow-up, such as diar-
rhoea, urgency and rectal bleeding, were invited to
directly contact the investigators by phone call in order
to evaluate whether to anticipate the scheduled control.

Haemorrhagic proctopathy was defined severe when
endoscopic and/or hyperbaric oxygen treatments were
needed due to the development of anaemia (Hb
<13.5 g/dL) and drop of haemoglobin level of at least
1.5 g/dL.

Colonoscopy with retrograde ileoscopy was offered in
case of persistent bleeding and/or anaemia despite treat-
ments and to patients without clinically significant bleed-
ing (ie. not causing anaemia), lasting more than
3 months.

Aliment Pharmacol Ther 2011; 34: 628-637
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Statistical considerations

Sample size estimation was based on the assumption that
45% of the patients on placebo would develop rectal
bleeding during follow-up* and that preventive treatment
with beclomethasone dipropionate would decrease the
bleeding rate to 20%. A sample size of 54 patients per
group would give the study power of 80%, with a two
tailed alpha = 0.05. Therefore, the sample size population
was fixed at 120 patients.

Analyses were conducted on the intent-to-treat (ITT)
and Per Protocol (PP) basis. ITT analysis was defined as
all patients who took at least one dose of study drug and
had at least one assessment after randomisation. Per Pro-
tocol analysis was defined as ITT patients who completed
the study without significant protocol violations. As the
results conducted on the ITT and PP basis did not sub-
stantially differed, only the results according to ITT anal-
ysis were provided. The safety assessment was performed
on randomised patients who took at least one dose of
study drug.

The decision to analyse the individual components of
the SCCAI and IBDQ questionnaires was taken before
starting the study. The comparisons between treatments
have been performed by the unpaired f-test or Wilco-
xon’s two sample test according to the normality or

nonnormality of data distribution. Dichotomised data
have been analysed using the chi-square test (3°) and the
odds ratio was calculated. If the normality of data distri-
bution for continuous or discrete variables was question-
able, the rank transformation was performed and an
appropriate nonparametric test was applied. A survival
analysis was performed by the Kaplan-Meier method
and log-rank test considering the time (months) from
the end of radiotherapy to the first appearance of blood
in the stools. The impact of beclomethasone dipropionate
preventive treatment on radiation-induced proctopathy
was also measured as the number needed to treat
(NNT), computed as the inverse of the absolute risk
reduction. The Vienna Rectoscopy Scores were separately
analysed applying the Cochran-Mantel-Haenszel chi-
quare test; however, scores >2 were grouped together
since too few patients presented scores >2.

The odds ratios (ORs) and their corresponding 95%
confidence intervals (95% ClIs) of developing rectal
bleeding associated with several risk factors (radiotherapy
parameters, surgical procedures and concomitant treat-
ments) were estimated using logistic regression models.

The statistical analyses were performed using the
package sas System version 9.2 (Cary, North Carolina,
USA).

Screened for eligibility
between June 2007-October 2008
(n =143 subjects)

Excluded (n = 23)

- History or active IBD (n = 3)

- Malignant gastrointestinal tumors (n = 2)
- Diverticulitis (n = 2)

- Previous colorectal surgery (n = 5)

- Refused to participate (n=11)

| Randomised (n = 120) |

| Allocated to BDP arm (n=60)* |
¥
No study drug taken
(n=5)
)
| Lost to follow-up (n=1) |

O\

l Allocated to PL arm (n = 60)* |
3

No study drug taken
(n=1)

¥
| Lost to follow-up (n = 3) |

O\

ITT =59 PP =56

Figure 1| Flow-chart of the study. IBD, inflammatory bowel disease; BDP, beclometasone dipropionate; PL, placebo;
ITT, Intention-To-Treat; PP, Per Protocol. *Allocated intervention was given to all patients.
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RESULTS

Study population

The first patient was randomly assigned in June 2007
and the last patient was enrolled in October 2008. The
follow-up of the last patient was completed in February
2010. Throughout the study period, 143 potentially eligi-
ble patients have been screened, out of whom 12 patients
met at least one exclusion criterion and 11 declined par-
ticipation. Therefore, 120 patients were eligible and ran-
domly assigned; 60 patients in the beclomethasone
dipropionate arm and 60 patients in the placebo arm.
Six patients did not take any of the study drugs and were
excluded from the analyses (ITT population = BDP arm:
55 patients; placebo arm: 59 patients); four more patients
were lost to follow-up (PP population = beclomethasone
dipropionate arm: 54 patients; placebo arm: 56 patients).
A flow-chart of the study is shown in Figure 1.

Demographics and baseline characteristics

All patients were Caucasians. No statistically significant
differences have been found between the two treatment
groups (Table S1, published on-line). Furthermore, there
were no differences in the distribution of pathological
baseline rectosigmoidoscopy

findings diagnosed at

between the two treatment arms.

Modified Simple Clinical Colitis Activity Index. Three and
12 months after the end of radiotherapy, the analyses of
the SCCAI total score did not show any difference
between the two treatment arms. However, when each
item of the SCCAI score was separately considered, the
analysis showed a statistically significant lower bleeding
rate in the BDP arm (Table S2, published on-line).
Indeed, 12 of 55 patients (22%) in the BDP arm and 25
of 59 patients (42%) in the placebo arm presented blood
in the stool, at least once a week, yielding an OR of 0.38
(95% CI: 0.17-0.86), with a number needed to treat of 5
(Figure 2). The survival analysis that evaluated the time
for the first occurrence of blood in stools showed that
patients randomised to the BDP arm presented later
onset of blood in the stool than patients on placebo
(Log-rank test 4.587; P = 0.032; Figure 3).

Radiation Therapy Oncology Group acute and late toxicity
scales. Three and 12 months after the end of radiother-
apy, no differences were found between the two treat-
ment groups based on the RTOG/EORTC toxicity scales
(Figure 4).
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Blood in the stool

Figure 2 | Patients on beclomethasone dipropionate
treatment present a significantly lower rectal bleeding
rate than patients randomised to placebo, yielding an
OR of 0.38 (95% Cl: 0.17-0.86), with a number needed
to treat of 5. BDP, beclomethasone dipropionate; PL,
placebo.

1.00
| BDP
L ’—1_|
075 —g .
Placebo ' 5:-[
0.50
0.25
0.00 T T T T T T T
0 2 4 6 8 10 12

Months
Time to rectal bleeding

Figure 3 | Kaplan-Meier graph indicating time to rectal
bleeding from the end of radiotherapy. Patients rando-
mised to the beclomethasone dipropionate (BDP) arm
presented later onset of blood in the stool than patients
on placebo (Log-rank test 4.587; P = 0.032).

Inflammatory Bowel disease Quality of Life Index

After 12 months of follow-up, as shown in Figure 5, the
reduction of the total IBDQ scores between the two
groups of treatment was significantly more pronounced
for patients on placebo (P = 0.034). In particular, a sub-
analysis of the four categories showed that the difference
between the two groups of treatment was mostly evident

Aliment Pharmacol Ther 2011; 34: 628-637
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Figure 4 | Morbidity grade according to the Radiation Therapy Oncology Group (RTOG)/European Organisation for
Research and Treatment of Cancer (EORTC) toxicity scales after 12 months of follow-up. The two treatment groups
did not show any statistical difference. BDP, beclomethasone dipropionate; PL, placebo.
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Figure 5 | Changes of the mean IBDQ scores during fol-
low-up after radiotherapy treatment. After 12 months of
follow-up, the reduction of the total IBDQ scores
between the two groups of treatment was significantly
more pronounced for patients on placebo (P = 0.034).

for the emotional status (P = 0.028). The lower reduction
of IBDQ score reported by patients randomised to BDP
treatment may be attributed to the different rectal bleed-
ing rates reported in the two arms of treatment. Indeed,
patients who reported episodes of rectal bleeding during
follow-up had significantly lower IBDQ total scores
(P < 0.001) than patients without rectal bleeding, regard-
less of the treatment group; this finding was also con-
firmed when the
considered (P < 0.001). Patients in the placebo group

emotional score was separately

had a significantly higher bleeding rate than those on
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BDP and this probably explains why the total IBDQ
score at 12 months was lower in the placebo than the
BDP arm, although the total SCCAI and RTOG/EORTC
scores were similar in the two groups.

Vienna rectoscopy score

Three months after the end of radiotherapy, no differ-
ence was noted between the two treatment groups. How-
12 months of follow-up, the Vienna
Rectoscopy Score was significantly lower in the beclo-
methasone dipropionate group (Figure 6). Patients
randomised to the BDP treatment presented a signifi-

ever, after

cantly lower risk of developing mucosal changes (p
0.028).

Severe hemorrhagic proctopathy

During the whole period of the study, severe haemor-
rhagic proctopathy, defined as the development of anae-
mia and a drop of the haemoglobin level of at least
1.5 g/dL, was diagnosed in 10 patients, four in the BDP
arm and six in the placebo arm. Three cases developed
severe haemorrhagic proctopathy within 3 months from
the end of radiotherapy (one patient on beclomethasone
dipropionate and two patients on placebo) and seven
cases thereafter. All patients reported anaemia (mean
haemoglobin value 11.0 = 1.2 g/dL) and were success-
fully managed with APC endoscopic treatment (four
patients), hyperbaric oxygen treatment (four patients) or
a combination of both (two patients), with resolution of
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Figure 6 | Vienna Rectoscopy Score after 12 months of
follow-up. After 12 months of follow-up, the Vienna
Rectoscopy Score was significantly lower in the beclo-
methasone dipropionate group; in particular, patients
randomised to the BDP treatment presented a signifi-
cantly lower risk of developing mucosal changes (P
0.028), mainly multiple angiectasias (VRS >2).

BDP, beclomethasone dipropionate; PL, placebo.

both bleeding and anaemia. One patient, 8 months after
the end of APC treatment, presented a rectal severe
fibrotic stenosis, that was successfully managed with
endoscopic balloon dilation; the patient was in the pla-
cebo arm.

Risk factors associated with the development of
radiation-induced proctopathy

The analysis of the risk factors associated with the devel-
opment of radiation-induced proctopathy demonstrated
a significant association between the percentage of rec-
tum volume receiving at least 60Gy (V60) and the devel-
opment of rectal bleeding, yielding an OR of 1.134 (95%
CI 1.037-1.239). In particular, patients with a
V60 > 45% presented a three-fold increased risk of
bleeding than patients with lower values (OR 3.0; 95%
CI 1.3-7.1).

Compliance and adverse events

Compliance to the treatments was similar in the two
randomisation groups: 90.2 = 14.5% in the BDP group
and 89.7 £ 14.5% in the placebo group (P = 0.861). No
patient reported adverse events related to the study
treatments.

DISCUSSION
The main finding of our study is that topical rectal treat-
ment with BDP, during radiotherapy for prostate cancer,

634

reduces significantly the post-radiation risk of bleeding
and of rectal mucosal changes. Furthermore, beclometha-
sone dipropionate preventive treatment significantly
improves the patient’s quality of life. However, beclo-
methasone dipropionate treatment does not influence the
occurrence of other radiation-induced symptoms
(changes in defaecatory frequency and/or continence).
Soon after the beginning of radiotherapy, an intense
acute mucosal inflammatory reaction develops in those
areas exposed to the radiation-treatment. Subsequently,
this acute reaction can either induce a regenerative pro-
cess or, alternatively, proceed to a more severe condition
and fibrotic

11-1 . .. . .
changes."" ™" Angiogenesis is an integral and crucial
16, 17

with prominent vascular involvement
component of the chronic inflammatory process.
Indeed, within weeks to months after radiation treat-
ment, the normal endothelium is replaced by thickened
fibrous layer, leading to the narrowing or even occlusion
of the wvasculatures, with progressive ischaemia and
necrosis of the supplied tissue."'”'> '® ' Prophylactic
treatment with beclomethasone dipropionate during
radiotherapy may reduce the acute inflammatory process,
thus reducing the development of a chronic inflamma-
tory reaction and of vascular changes. Vascular Endothe-
lial Growth Factor (VEGF) is an essential mediator of
pathological angiogenesis during chronic inflammation’
and several lines of evidence have shown a modulator
effect of corticosteroid treatment on the pro-angiogenic
VEGF-mediated pathway.”’>* In our study, the effect of
BDP treatment on the radiation-induced inflammatory
process and neo-angiogenesis was represented by the sig-
nificantly lower Vienna Rectoscopy Score and the conse-
quent lower bleeding risk.

In our study, endoscopic and hyperbaric oxygen treat-
ments were performed only in those patients in whom
rectal bleeding caused anaemia. In the common clinical
practice, the presence of rectal bleeding, despite its sever-
ity, is considered a sufficient indication for endoscopic
and hyperbaric oxygen treatments.”* ** Our choice was
to avoid unnecessary treatments, as bleeding may sponta-
neously improve over time.”® Therefore, patients with
rectal bleeding but without anaemia were reassured
about their condition and invited to strictly monitor
their symptoms.

Topical preventive beclomethasone dipropionate treat-
ment does not seem to substantially influence neither
diarrhoea nor urgency rates. These symptoms have a
multi-factorial pathogenesis.* Diarrhoea might be in rela-
tion to different pathogenic mechanisms not influenced
by topical corticosteroid (i.e. bile-salt malabsorption,

Aliment Pharmacol Ther 2011; 34: 628-637
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bacterial overgrowth). Of note, in our population, the
frequency of diarrhoea (5-6%), was substantially lower
than that reported in other studies (about 25-50%).* Dif-
ferent selection criteria, assessing methods and different
definitions may partly explain this discrepancy. Similarly,
urgency of defecation and faecal incontinence present a
multi-factorial pathogenesis and have been correlated to
the deterioration of ano-rectal function, because of the
alteration of the rectal capacity, the basal sphincter func-
tion and to the irradiation of the anal region.””>* The
formulation used in our study, enema and suppository,
might not be the best choice to protect the anal region
from the irradiation; a topical gel formulation might be
preferable. Finally, it should be noted that, based on the
rates of diarrhoea and of urgency observed in our study,
thousands of patients would be needed to show a differ-
ence between treatment groups, which is beyond the
capacity of our centre’s recruitment.

Radiation-induced syndrome affects the quality of life
in up to 50% of patients.’® Most of the published trials
do not include a quality-of-life assessment. However, the
potential impact of radiation therapy on patient’s quality
of life needs careful attention and should be exposed to
the patient before the beginning of treatment. Beclo-
methasone dipropionate preventive treatment seemed to
better preserve the patient’s quality of life; in particular
the emotional status (e.g., anger, depression, irritability)
was less frequently altered.

Higher radiation doses are associated with improved
tumour control outcomes, however are also associated
with increased risk of late radiation-induced side effects;
therefore, the significant association between the percent-
age of rectum volume receiving at least 60Gy (V60) and
the development of rectal bleeding was not unexpected.

Several studies have investigated the efficacy of pre-
ventive topical or systemic treatments showing no benefi-
cial or even harmful effects.’'>® However, most of these
studies presented several methodological limitations (lack
of placebo or inadequate blinding), limited follow-up
(<3 months), lack of endoscopic controls or were based
on small sample size populations. At the moment, there
is only one randomised, double-blind, placebo-controlled,
multicentre study investigating the effect of an other cor-
ticosteroid, budesonide, for the prevention of radiation-
induced  proctopathy  (ClinicalTrials.gov  identifier:
NCT00828230); the study is currently still recruiting the
32 estimated participants, therefore any comparison is
not yet feasible.

In our study, all bias influencing the internal validity were
adequately minimised.”” The baseline rectosigmoidoscopy

Aliment Pharmacol Ther 2011; 34: 628-637
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allowed excluding patients with baseline pathological
conditions that could have altered the results. The imple-
mentation of endoscopic controls provided a more
accurate assessment of the effects of radiotherapy.’®
Unavoidably, symptoms are translated into various
grades of toxicity when different grading systems are
used and there is no general and widely accepted con-
sensus on which system should be preferred. The
RTOG/EORTC questionnaire is the most used scoring
system for the assessment of radiation-induced side
effects; however, it presents several limitations because
all symptoms are not adequately evaluated. We imple-
mented two more questionnaires, to complete the clinical
assessment and investigate the patient’s quality of life.
These two questionnaires are usually implemented for
patients with inflammatory bowel diseases but not for
radiation-induced proctopathy; nevertheless, the similari-
ties between these two pathological conditions have been
broadly underlined.*” * In addition, questionnaires used
in benign gastrointestinal diseases have shown to be
more sensitive and much easier to use than question-
naires specific for radiation-induced toxicity.* *' The
external validity of our findings cannot be extended to
patients irradiated for other pelvic cancers or with differ-
ent type of radiotherapy (i.e., intensity-modulated radio-
therapy).

Liquid enemas reach all sites potentially irradiated
during radiotherapy, as this formulation may move even
up to the splenic flexure.*> The choice to provide sup-
positories after the end of radiotherapy was mainly due
to two reasons: (i) protection of the more probably irra-
diated site, as this formulation normally reaches the
upper rectum*” and (ii) avoiding a drop of compliance.
Indeed, the compliance to the study drugs was high
(about 90%), although a lower rate might be expected in
the clinical practice.

While
described at a median of eight to 12 months after the

radiation-induced  syndrome is  usually
completion of radiotherapy,*> ** proctopathy may appear
even several years after.*” Therefore, 1 year of follow-up
could have not been sufficient to completely investigate
the preventive effect of beclomethasone dipropionate
treatment.

Our study is the first trial that shows the preventive
efficacy of BDP for radiation-induced rectal bleeding.
Therefore, although encouraging, any clinical implication
seems premature and further trials should be performed
before providing any suggestions. Furthermore, longer
follow-up is needed to ascertain whether beclomethasone
dipropionate preventive treatment reduces or simply
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delays the time of first occurrence of blood in the stools.
Finally, BDP treatment does not seem to prevent other
radiation-induced symptoms (changes in bowel fre-
quency and/or continence). Since the incidence of radia-
tion-induced proctopathy is substantially higher than
other gastrointestinal disorders with comparable deterio-
ration of the quality of life (e.g., IBD), the lack of interest
on this disease is astonishing.®® This is mainly attributed
to the fact that radiation-induced chronic toxicity is
often overlooked and not seen as a ‘disease’.*” We expect
our study to turn the focus of attention towards the radi-
ation-induced syndrome and promote further studies.
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SUPPORTING INFORMATION
Additional Supporting Information may be found in the
online version of this article:

Table S1. Baseline characteristics of the randomised
cohort. The two treatment arms did not present signifi-
cant differences. BDP, beclomethasone dipropionate; PL,
placebo.

Table S2. Separated analysis of each Simple Clinical
Colitis Activity Index (SCCAI) score item. Twelve
months after the end of radiotherapy, patients rando-
mised in the BDP arm showed a statistically significant
lower bleeding rate than patients in the placebo arm. At
opposite, the analysis of the other items did not show
any statistical difference. BDP, beclomethasone dipropio-
nate; PL, placebo.

Please note: Wiley-Blackwell are not responsible for
the content or functionality of any supporting materials
supplied by the authors. Any queries (other than missing
material) should be directed to the corresponding author
for the article.
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