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Abstract Jahansouz

: Prostate cancer is one of the most prevalent cancers in men. The use of
radiotherapy, either as definitive or adjuvant treatment, significantly improves disease-
free and overall survival rates. However, the inevitable effects of ionizing radiation on
healthy tissues, such as the rectum, can compromise the efficacy of radiotherapy by
delaying treatment and diminishing quality of life. Given the established anti-
inflammatory properties of quercetin, we hypothesized that quercetin enemas would
reduce the incidence of proctitis in patients undergoing pelvic radiotherapy. This study
aimed to evaluate the effectiveness of quercetin in preventing acute proctitis caused by
radiation therapy in prostate cancer patientss.

. In this double-blind randomized controlled trial, 50 patients
with prostate cancer scheduled for radiotherapy were randomly assigned to two parallel
groups: the quercetin group (receiving a 5 cc quercetin 2% solution enema twice daily
from the start of radiation therapy until 7 weeks post-treatment) and the placebo group.
Patients were monitored for the frequency of proctitis, diarrhea, rectal bleeding, rectal
pain, stool urgency, and quality of life.

: During the course of radiotherapy, the frequency of proctitis, diarrhea, rectal
bleeding, and rectal pain increased significantly in both groups. However, no significant
differences were observed regarding the incidence of proctitis and its associated
symptoms between the two groups during treatment. Additionally, quality of life was
comparable across both groups.

: Quercetin enema did not demonstrate a reduction in radiation-induced
acute proctitis in prostate cancer patients.
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Introduction

Prostate cancer is one of the most common
cancers in men globally, accounting for 27% of new
cancer cases and ranking second in cancer-related
deaths after lung cancer. Radiotherapy plays a
crucial role in definitive, adjuvant, and salvage
treatment settings and is increasingly utilized. Acute
proctitis, which results from epithelial injury,
typically manifests as pain, bleeding, and mucus
discharge during or shortly after the course of
radiotherapy (up to 3 months) and is usually self-
limiting. Studies indicate that the occurrence of
acute proctitis is the most significant predictor of
chronic ~ complications, with individuals
experiencing acute proctitis having nearly double
the risk of developing chronic issues compared to
those without.

Currently, there is no established local or
systemic prophylactic treatment for radiation-
induced proctitis, and the therapeutic goal often
focuses on symptomatic control. Quercetin, a
bioflavonoid found in over twenty plant species, is
recognized for its anti-inflammatory effects. Given
its potential to modulate inflammation, this study
was designed to evaluate the effectiveness of
guercetin enemas in preventing acute proctitis
induced by radiation therapy in prostate cancer
patients.

Methodology

In this single-center, double-blind, phase IlI
randomized controlled trial, patients with prostate
cancer who were candidates for radiotherapy were
randomly assigned to either the quercetin or placebo
group in a 1:1 ratio at a tertiary referral hospital. All
interventions adhered to the Declaration of Helsinki
and were approved by the university -ethics
committee. Written informed consent was obtained
from all participants.

Inclusion criteria included a pathological
diagnosis of prostate cancer, classification in
D’Amico's high-risk and unfavorable intermediate-
risk groups, a whole-pelvic radiotherapy field, and a
minimum prescribed dose of 40 Gy. All patients
underwent initial testing for prostate-specific antigen
(PSA) levels and digital rectal examination (DRE),
along with bone scans and pelvic MRI for staging
purposes. Exclusion criteria encompassed a history of
pelvic radiotherapy, recent use of anti-inflammatory
medications (within the past three months), recent
acute infections (within the past three weeks), chronic

397

pelvic pain, and a history of inflammatory bowel
disease.

All patients were treated in the supine position
with an empty rectum and a full bladder. No rectal
balloon or spacer was utilized. Imaging was
performed using a 16-slice Siemens Sensation CT
scanner with a slice thickness of 7 mm and a contrast
agent. CT images were registered using TiGRT
(Linatch LLC) treatment planning software. The
primary clinical target volume (CTV) included the
entire prostate, seminal vesicles, and high-contrast
areas in the T2 MRI sequence, while the planning
target volume (PTV) was expanded by 10 mm in all
directions and 5 mm posteriorly. The nodal PTV was
created by adding 7 mm to the nodal CTV based on
RTOG guidelines.

Radiotherapy sessions were conducted using 3D
conformal techniques with a 6 MV Siemens Primus
accelerator, delivering a dose of 2 Gy per session. The
prescribed doses for definitive and adjuvant
treatments were 72 Gy and 68 Gy, respectively,
administered via a shrinking field technique in two
phases. After delivering 50 Gy to the entire pelvis, the
fields were limited to the primary PTV, excluding
non-involved lymph nodes. Organs at risk included
the rectum, bladder, small bowel, and femoral heads.
The rectum was contoured from the sigmoid junction
to the anus, with mean and maximum (D2cc) rectal
wall doses limited to 37.7 Gy and 682 Gy,
respectively, following RTOG guidelines.

Patients in the quercetin group received a 5 cc
quercetin 2% solution enema (comprising chitosan,
quercetin 2%, carboxymethyl cellulose, and sodium
alginate) twice daily from the first day of
radiotherapy. The control group received a 5 cc
placebo (containing food coloring instead of
quercetin).

Patients were followed weekly for the frequency
of proctitis (assessed using the 6-grade
RTOG/EORTC criteria as the primary outcome) and
secondary outcomes, including diarrhea, rectal
bleeding, rectal pain, stool urgency, and quality of
life. All patients underwent flexible proctoscopy
performed by a gastroenterologist before and one
week after completing treatment. All drug bottles
were identical in appearance, with opaque, uniformly
shaped contents that were consistent in color, shape,
consistency, and odor. Using simple randomization,
the primary researcher allocated one coded bottle to
each participant before the commencement of
therapy. Except for the pharmaceutical expert, none
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of the researchers were aware of the code identities.
Data were analyzed using SPSS V.22 software with
a per-protocol approach, and a p-value of <0.05 was
considered statistically significant. Missing data were
excluded from the analysis.

Results

Between May 2021 and August 2022, a total
of 50 prostate cancer patients were recruited,
with 40 included in the final analysis. The mean
pelvic dose in the quercetin and placebo groups
was 68.3 Gy and 67.9 Gy, respectively. Five
patients discontinued the assigned treatment due
to a burning sensation during drug administration
(three in the quercetin group and two in the
placebo group). Additionally, two patients were
unable to receive the minimum 40 Gy dose for
reasons unrelated to treatment adverse events;
one was involved in a car accident (placebo
group), and another changed treatment centers
midway through therapy (quercetin group).

Using the Mann-Whitney test, no differences
in proctitis grade were observed between the two
groups during the treatment course. However,
significant changes were noted within each
group, with proctitis severity increasing from the
first to the fifth week before subsequently
decreasing. Most cases of proctitis were mild,
with only one patient experiencing the highest
grade of 2.

Overall, no significant differences were found
in diarrhea, rectal bleeding, rectal pain, fecal
urgency, or quality of life between the two
groups during treatment. No grade 4 adverse
events were documented in the entire study
population. All three patients with grade 3
diarrhea were in the placebo group, and no grade
3 rectal bleeding was reported. Two patients in
the quercetin group and one in the placebo group
experienced grade 3 rectal pain. The highest
severity of fecal urgency recorded was grade 1 in
both groups. No hypersensitivity reactions were
encountered.

Discussion

The results of this study indicate that quercetin
enema does not differ from placebo in preventing
radiation-induced proctitis in prostate cancer
patients. All complications related to the lower
gastrointestinal tract in this study were mild to
moderate, with no patients experiencing severe or
life-threatening complications.
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Although no previous studies directly
comparable to this one have been reported, the
most similar research is a randomized placebo-
controlled trial conducted by Kooshyar et al. in
2017. In that double-blind parallel-group study, 23
cancer patients undergoing chemotherapy were
randomized to receive either oral quercetin or a
placebo, with the primary outcome being the
prevention of oral mucositis. Although not
statistically significant, mucositis appeared less
severe in the quercetin group compared to the
control group, with two grade 3 (20%) and one
grade 2 (10%) mucositis cases in ten quercetin
recipients versus six grade 2 (60%) cases in ten
placebo recipients. The authors speculated that the
more severe symptoms in the quercetin group
might have been due to lower dental hygiene and a
small sample size. In our study, however, no group
exhibited more severe proctitis. In the quercetin
group, five patients experienced grade 1 (26%)
proctitis, and no grade 2 proctitis was observed,
compared to eight grade 1 (38%) and one grade 2
(4%) cases in the placebo group.

The rate of acute proctitis in our study aligns
with previous studies reporting an incidence of up
to 70%. For instance, a large Dutch randomized
trial involving prostate cancer patients treated with
3D conformal radiation therapy reported an acute
proctitis rate of 41% for grade 1 and 29% for grade
2. In contrast, our study found that 33% of patients
experienced grade 1 and only 3% grade 2 proctitis.
This disparity may arise from differences in the
definitions of acute proctitis used in our study and
the Dutch trial. Our study included any patient
receiving over 40 Gy of radiation, whereas the
Dutch trial included patients treated with either 68
Gy or 78 Gy, leading to a higher incidence of grade
1 and 2 adverse events. Additionally, the proctitis
assessment tool differed; the Dutch trial used an
RTOG grading system that included patients with
bleeding in the grade 2 proctitis group, while in our
study, bleeding was classified as a grade 3 adverse
event, which was not reported at all.

Conclusion

The use of quercetin enemas does not differ from
placebo in preventing radiation-induced proctitis in
patients with prostate cancer.
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