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Abstract

Purpose: To evaluate whether prophylactic treatment
with Diclofenac suppositories may relief bladder irritative
symptoms following BCG irrigation, and to assess its effect
on the oncologic outcome.

Methods: A prospective, randomized, double-blind,
placebo-control trial on 36 patients diagnosed with Non-
Muscle Invasive Bladder Cancer (NMIBC) treated with
induction installations of BCG. Patients received either a
transrectal Diclofenac suppository (50 mg) or a placebo
suppository immediately prior to and 24 hours after
bladder irrigation. Following each irrigation patients
completed a Quality of Life and a specific side effect
questionnaire. Patients were thereafter followed
prospectively for tumor recurrence.

Results: For each irrigation, patients in the treatment
group had statistically significant lower complains of
dysuria (presented as the percent change from baseline;
473% vs. 161% in the control and treatment groups
respectively, p=0.026). Other BCG side effects affected by
the suppositories are reported. During a mean follow up
of 22.8 month, 56% and 58% of patients in the treatment
and control groups respectively had tumor recurrence
(p=0.96). No significant side effects have been observed
related to the study drug.

Conclusion: Diclofenac suppositories are easy and safe to
use and according to our results on this small study
cohort, their use may suggest a beneficial effect in
preventing complains caused by BCG induced cystitis
without increasing tumor recurrence rate.

Keywords: Urinary bladder neoplasms; Immunotherapy;
Diclofenac; Cystitis; Recurrence

Introduction
Urothelial Carcinoma of the bladder (UCB) is the most

common malignancy involving the urinary system, and the 9th

most common malignancy worldwide [1]. Approximately 75%
of patients have Non Muscle Invasive Bladder Cancer (NMIBC)
at the time of diagnosis with a natural history of high
recurrence and progression rates (50-80% and up to 30%
respectively) [2]. Patients with NMIBC are stratified into three
risk groups according to their risk of both recurrence and
progression in order to determine the follow up and treatment
approach [3-5]. Current evidence supports the use of adjuvant
intra-vesical chemotherapy and/or immunotherapy for NMIBC
patients in the intermediate and high risk groups [6].
Intravesical Bacillus Calmette-Guérin (BCG) is one of the most
effective and commonly used adjuvant immune-therapy. BCG
is a live, attenuated mycobacterium in the same family as
tuberculosis that is capable of inducing a local inflammatory
response upon instillation which is responsible for its
antitumor effect [7]. Available evidence suggests that
urothelial cells including tumor cells and cells of the immune
system have crucial roles in the therapeutic anti-tumor effect
of BCG. The possible mechanism includes attachment and
internalization of BCG by urothelial cells, secretion of cytokines
and chemokines, and presentation of BCG and cancer cell
antigens to cells of the immune system. Immune system cell
subsets that have potential roles in BCG therapy include CD4+
and CD8+ lymphocytes, natural killer cells, granulocytes,
macrophages, and dendritic cells. It is shown that tumor cells
are killed directly by cytotoxicity of the immune cells, indirectly
by secretion of soluble factors such as TRAIL (tumor necrosis
factor-related apoptosis-inducing ligand), and to some degree,
by the direct action of BCG [7]. The treatment protocol with
intra-vesical BCG is composed of an induction instillation which
is classically given according to the empirical 6-weekly
schedule, followed by a maintenance schedule for a minimum
of 1 year. The superiority of Trans Urethral Resection of
Bladder Tumor (TURBT) combined with intra-vesical BCG
treatment over TURBT alone or TURBT combined with intra-
vesical chemotherapy, in preventing tumor recurrence, has
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been confirmed by several meta-analyses and RCTs [5].
However, intra-vesical BCG treatment is associated with more
side effects and is therefore less tolerated by patients [8].
Complications can be classified as local, as a result of direct
effects on the bladder, or systemic, as a result of systemic
absorption of the agent. Local side effects include BCG-
induced cystitis, bacterial infection, frequency and
macroscopic hematuria. Systemic side effects include malaise,
fever and arthritis. According to different large scale studies
side effects appear in 50-95% of cases [9]. According to the
EORTC trial 30911, 19% of the patients stopped treatment due
to toxicity [10]. More recently, in the largest published EORTC
study which included more than 1,300 patients, the number of
patients stopping treatment was 7.8% [11] which is obviously
lower but still significant and bothersome. Various medications
have been suggested to prevent BCG toxicity, including
lowering the dose, Nonsteroidal Anti-Inflammatory Drugs
(NSAIDS), antibiotics, spasmolytics and anti-cholinergic drugs.
However, to date none of these methods has been validated
[9]. Diclofenac is a proven, commonly prescribed NSAID that
has analgesic, anti-inflammatory, and antipyretic properties.
As with all NSAIDs, diclofenac exerts its action via inhibition of
prostaglandin synthesis by inhibiting cyclooxygenase-1 (COX-1)
and cyclooxygenase-2 (COX-2), but has been proven to have
also other multimodal and novel mechanisms of action
including inhibition of substrate P, alteration of interleukin-6
production and inhibition of thromboxane-prostanoid receptor
[12]. The rout of analgesia administration might also influence
its effect. Specifically, rectal analgesia has the advantages of
bypassing the possible systemic discomfort caused by oral
administration (i.e. gastric discomfort, nausea and vomiting)
and has lower proportion of hepatic first pass metabolism
since approximately half of the drug absorbed rectally
bypasses the liver. This results in faster pain relief and longer
action of treatment. Diclofenac suppositories are easily
administered and safe in the majority of patients. To our
knowledge no placebo controlled studies have assessed the
role of rectal administration of Diclofenac as prophylaxis for
BCG side effects. Therefore we conducted a prospective,
randomized double-blind, placebo controlled trial to evaluate
the advantage of such treatment in the prevention of side
effects following treatment with intra-vesical BCG.

Materials and Methods

Patients and randomization
The present study was performed at the Department of

Urology, Lady Davis Carmel Medical Center, Haifa, Israel during
the period between 1/2012 and 12/2013, and has been
approved by the Institutional Ethic Committee. Patients with
NMIBC, candidates for a set of 6 BCG bladder irrigations, who
met the inclusion criteria, were invited and informed about
the present study. Inclusion criteria were as follows: males and
females, aged 20-90, capable of signing informed consent.
Exclusion criteria were: diclofenac hypersensitivity, pregnancy
or lactation, elevated creatinine at baseline (male >1.2 mg/dL

and female >1.0 mg/dL), peptic ulcer, rectal/anal inflammation
or gross hematuria.

Endpoints
The primary endpoint was to compare the percent of

patients suffering from each symptom.

Secondary end point was to compare the recurrence rate of
tumors.

Randomization
Patients enrolled to the study were randomly allocated to

receive either diclofenac or placebo rectal suppositories.
Randomization was done in the hospital pharmacy by code
labeling and random code number generation by computer
software. Suppositories were identically packaged and
numbered while both patient and operator were blinded to
the exact nature of the suppository.

Drug administration and bladder irrigation
protocol

Patients randomized to the treatment group received one
Diclofenac suppository (50 mg) immediately prior to bladder
irrigation. Patients randomized to the placebo group received
an identical looking placebo suppository. As for BCG bladder
irrigations they were handled as largely elsewhere described.
In brief, patients were placed in supine position and BCG
suspension at a concentration of 50 × 108 CFU in 50 mL sterile
saline was administrated using urethral catheterization as
accepted. Patients were instructed to withhold urination for an
hour following administration of intra-vesical BCG suspension.
24 h following irrigation patients were instructed to administer
another single identical rectal suppository according to their
study group.

Outcomes measures
Patients data was recorded including- gender, age, time

from surgery to BCG irrigation, comorbidities, administered
medications, drug allergies and baseline serum creatinine
levels. Patients were asked to fill out for each irrigation a
Quality of Life (QOL) questionnaire (COOP1,2,3) and a side
effect form both related to the last passing week. Both
questioners have been validated for patients during
Intravesical BCG therapy [13] and validated for the Hebrew
language [14]. Following termination of the study patients
were followed prospectively for tumor recurrence.

Statistics
We were planning a study of independent cases and

controls. Prior data indicate that the probability of a side effect
like dysuria among controls after BCG bladder irrigation is 0.35.
To demonstrate a decrease of 30% in patients suffering from a
side effect, we need to study 30 treatment patients and 30
control patients to be able to reject the null hypothesis that
the side effect rates for treatment and controls are equal with
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power=0.8. The Type I error probability associated with this
test of this null hypothesis is .05. For 19 cases in the treatment
group and 17 in the control group the power calculated was
0.71. In case of Continuous variable, this sample size allows us
to detect different of 1 SD between the two study groups.
Demographic and clinical variables where compared using the
following statistical tests; ANOVA for age and history of
bladder irrigations, Chi-square for sex, presence of
comorbidities and risk group, and T test for baseline creatinine
levels. The Mann–Whitney U test for small samples was used
to compare the presence of side effects and the QOL between
the two study groups. A Kaplan-Mayer analysis was used to
compare tumor recurrence during the period of follow up. All
p-values were two-sided, and statistical significance is defined
as p<0.05.

Results
Of the 62 patients assessed for eligibility, 17 patients were

excluded by exclusion criteria (n=6) or personal preference to
decline participation (n=11). Therefore 45 patients have been
randomized: 23 patients were enrolled to the intervention arm
and 22 to the control arm. In the intervention arm, 1 patient
did not start treatment due to consent withdrawal for personal
reasons. In 3 patients, treatment was discontinued due to a
slight rise in serum creatinine (n=2) or due to primary
physician recommendation (n=1). In the control arm, 2
patients did not start treatment due to consent withdrawal
(n=1) or rise in serum creatinine (n=1) and 3 patients who
started treatment discontinued intervention due to consent
withdrawal (n=2) or primary physician recommendation (n=1).
Finally, analysis was done for 19 patients in the treatment
group and 17 patients in the control group (Figure 1).

Figure 1: Presents a flow chart diagram of participants
according to the CONSORT guidelines.

There was no statistically significant difference between the
two groups in baseline variables including mean age, sex,
baseline creatinine, comorbidities, history of bladder
irrigations, mean time from surgery (TURBT) to the first
bladder irrigation and risk group (Table 1).

Demographic parameter Treatment
group
(n=19)

Control
group (n=17)

Signific
ance (P
value)

Mean age (years) 62.36 62.5 0.972†

Male sex (%) 73.7 58.25 0.34††

Baseline creatinine (mg/dL) 0.89 0.79 0.163††
†

Diagnosis of diabetes (%) 31.6 41.2 0.358††

History of bladder irrigations
(%)

15.8 11.8 1†

Mean time from surgery to
first irrigation (days)

64.44 66.53 0.913††
†

High risk (%) 43.8 64.3 0.261††

Intermediate risk (%) 56.3 35.7

†ANOVA

††Chi square

††† T test

Figure 2 displays the percent change from baseline of
patients suffering from dysuria. For each of the six irrigations,
patients in the control group had a higher increase in the
percent change from baseline compared with the treatment
group, with a statistically significant difference in the median
percent change between the two groups (473% vs. 161% in the
control and treatment groups respectively, p=0.026).

Figure 2: Shows the percent change from baseline of
patients suffering from dysuria. Data is presented for each
of the six irrigations and a median of all irrigations.

Figure 3A displays the median percent change from baseline
of patients suffering from cloudy urine, fatigue and arthralgia.
For cloudy urine and arthralgia there was no statistically
significance difference between the two groups. For fatigue,
patients in the control group had a statistically significant
higher increase in the median percent change from baseline
compared with the treatment group (184% vs. 74.5% in the
control and treatment groups respectively, p=0.002).
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Regarding hematuria and fever there was no statistically
significant  difference between the two groups.

Figure 3: Shows changes in other reported side effects of BCG irrigations; (A) percent change from baseline of patients
suffering from cloudy urine, fatigue and arthralgia. Presented is the median of all irrigations for each group. (B) Absolute
percent of patients suffering from hematuria, fever and bad feeling. Presented is the median of all irrigations for each group.

A higher percent of patients suffering from bad feeling, was
observed in the treatment group vs. the control group with
statistical significance (21.1% vs. 11.8% in the treatment and
control groups respectively, p=0.012).

Figure 4 displays the mean score calculated for Quality of
life for each group following each of the irrigations. For all
irrigations, there was no statistically significant difference
between groups.

Figure 4: Shows the mean score calculated for Quality of
Life for each group following each of the six irrigations.

Figure 5 displays a Kaplan-Meier analysis of the cumulative
risk of developing recurrence of bladder tumor in a mean
follow up period of 22.8 month. During this follow up period,
56% of patients in the treatment group and 58% of patients in
the control group had tumor recurrence. Overall there was no
statistically significance difference in the recurrence rate
between groups (p=0.96).

Figure 5: A Kaplan-Meier analysis of the cumulative risk of
developing recurrence of bladder tumor in a mean follow
up period of 22.8 month.

Discussion
Bladder irrigations with BCG are considered the most

effective prophylactic treatment for patients with high-risk
NMIBC. In intermediate risk disease, it was also found to be
more effective than intra-vesical chemotherapy but it's use
should be outweighed against potential severe toxicity [15].
The frequent side effects are a major reason to avoid the use
of BCG or for poor compliance of patients to this treatment. In
the EORTC study which included more than 1300 patients
treated with BCG, 62.8% reported local side effects and 30.6%
had some form of systemic side effects [11]. This is in line with
previous reports on this subject which also illustrate high
frequency of side effects [16]. The most frequent side effect
which has been reported by patients in the EORTC study was
BCG-induced cystitis (35%) [11]. Depending on the definition
used, the incidence of cystitis reported by other previous
studies is highly variable (5% to 90%) [17]. This common
bothersome side effect is a consequence of immune

Figure 3B displays the median percent of patients in each
group suffering from hematuria, fever and bad feeling.

http://www.imedpub.com/clinical-medicine-and-therapeutics/


be accompanied by flu-like symptoms, such as low grade fever
and malaise that commonly last for 24 to 48 hours. In
accordance with the literature, in our current study dysuria
was reported by almost 40% of patients.

Recommendations for prevention and treatment of intra-
vesical BCG adverse events were published by the
International Bladder Cancer Group, in October 2008 [18]. This
was based on a literature review and to a large extent on
expert opinion because literature did not reach a level of
evidence greater than level 3. A more recent review with
treatment recommendations was published by Decaestecker
et al. [9]. Taken together recommendations regarding the
prevention and treatment of BCG induced cystitis state that
treatment is advised when symptoms persist for longer than
1-2 days following BCG installation or when symptoms become
intolerable for the patient.

Reported treatments include spasmolytics, anticholinergics,
and analgesics. None of these drugs however, have been
tested in this condition versus placebo, except for oxybutynin,
which failed to be effective. In the current study we aimed on
evaluating the advantage of prophylactic treatment with
Diclofenac suppository in relieving cystitis symptoms following
BCG irrigation. We elected the transrectal route for
administration partially based on the experience acquired by
the use of Diclofenac suppositories in preventing pain
following Transrectal Ultrasound (TRUS) guided biopsies [19]
and episiotomies [17] in which they have been found to be
beneficial. Our hypothesis was that given the anti-
inflammatory effects, the treatment will lower the incidence of
symptomatic BCG induced cystitis and thus will lower patient's
experience of adverse effects following installation and
hopefully improve compliance. Our modest study showed that
preventive treatment with Diclofenac suppositories has an
advantage over the control group in lowering the incidence of
dysuria and fatigue. Although a small number of participants
were included in this study, these differences reached a
statistical significance.

The presumed mechanism by which treatment with
Diclofenac reduces dysuria is by down regulating the
inflammatory response that underlies BCG induced cystitis.
Not surprisingly other symptoms that were not expected to
improve with treatment since they are not physiologically
related to Diclofenac's anti-inflammatory activity, such as
hematuria and cloudy urine, were not different between the
treatment and placebo groups. We could not find a logical
explanation for the difference found in fatigue between the
groups.

Our concern whether the anti-inflammatory effect of
Diclofenac might reduce BCG treatment efficacy and result in
higher recurrence rate, was denounced by showing non-
significant difference in recurrence rate between groups in a
mean follow up period of 22.8 month. Limitations of the
current study include; a relatively small number of participants
(n=36) which limits the strength of the results. Furthermore,
no reliable information about patient's compliance was

Conclusion
Diclofenac suppositories are easy and safe to use and

according to our results on this small study cohort, have a
beneficial effect in preventing complains caused by BCG
induced cystitis without increasing tumor recurrence rate.
Larger studies are needed to strengthen this observation and
decide on clinical recommendations.
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