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Abstract

Objective: The primary objective of this study is to report on the
long-term efficacy and tolerability of pentosan polysulphate sodium
(PPS) in patients with bladder pain syndrome (BPS). The secondary
objective is to find the predictors of the long-term outcome.
Methods: This is a single institution, retrospective study. The study
period was from 1994 to 2008. All patients fulfilled the clinical
criteria of BPS, as suggested by European Society for the Study of
Interstitial Cystitis. We included only patients with de novo BPS
diagnosis and no previous PPS or other treatment. The efficacy
of PPS was measured with the global response assessment scale
(GRA). Patients were stratified into 2 groups based on the duration
of the treatment. Group 1 took the drug for less than 12 months.
Group 2 took the drug for more than 12 months.

Results: There were 271 patients eligible for the study. Most of the
patients were female (90%), with the mean age at presentation of
45.5 years. The average duration of symptoms was 28.5 months.
The mean follow-up was 22 months (range 3-130). Out of all the
patients, 147 patients (54.2%) reported over 50% improvement
using the GRA. The reported efficacy was higher in Group 2 (60%).
Ninety-three patients (34.3%) decided to stop taking the medica-
tion for various reasons. The most common reasons to stop the
medication were poor outcome (16.6% of patients) and side effects
(11.1% of patients). Poor outcome was associated with nocturia,
smoking and detrusor overactivity. Good outcome was associated
with longer PPS intake (>12 months) and severe cystoscopic find-
ings of glomerulation.

Conclusion: Pentosan polysulphate sodium is an effective oral
therapy to control the symptoms of BPS with good long-term effi-
cacy and tolerability.

(ite os: Can Urol Assoc 1 2011;5(2):113-8; DOI:10.5489 /cuaj.10095

Résume

Objectif : Le principal objectif de cet article est de faire état de
I'efficacité et de la tolérabilité a long terme du polysulfate de pento-
san sodique (PPS) chez des patients atteints de cystite interstitielle.
L’objectif secondaire est de dégager des facteurs de prédiction des
résultats a long terme.

Méthodologie : Il s’agit d’une étude rétrospective menée dans un
seul centre. L’étude a été menée entre 1994 et 2008. Tous les
patients répondaient aux criteres cliniques d’une cystite intersti-

tielle, tels qu’avancés par la European Society for the Study of
Interstitial Cystitis. Nous n’avons inclus que des cas nouvellement
diagnostiqués de cystite interstitielle, et aucun cas déja traité par
PPS ou par d’autres moyens. L'efficacité du PPS a été mesurée
par I’échelle d’évaluation globale de la réponse (échelle GRA).
Les patients ont été stratifiés en deux groupes en fonction de la
durée du traitement. Le groupe 1 a pris le médicament pendant
moins de 12 mois. Le groupe 2 a pris le médicament pendant plus
de 12 mois.

Résultats : Au total, 271 patients étaient admissibles a I’étude. La
plupart des patients étaient des femmes (90 %), et I’age moyen au
moment de I'inscription était de 45,5 ans. La durée moyenne des
symptomes était de 28,5 mois. Le suivi moyen était de 22 mois
(de 3 & 130). Sur le total des patients, 147 (54,2 %) ont signalé
une amélioration de plus de 50 % selon I'échelle GRA. L'efficacité
signalée était plus élevée dans le groupe 2 (60 %). Quatre-vingt-
treize patients (34,3 %) ont décidé de cesser de prendre le médica-
ment pour diverses raisons. Les raisons les plus souvent invoquées
pour justifier I'arrét du traitement étaient le manque d’efficacité
(16,6 % des patients) et les effets secondaires (11,1 % des patients).
Le manque d’efficacité était associé a une nycturie, au tabagisme
et a une hyperactivité du détrusor. Un bon résultat a été associé
a une prise du PPS sur une période plus longue (> 12 mois) et de
graves signes de glomérulation observés par cystoscopie.
Conclusion : Le polysulfate de pentosan sodique est un traitement
par voie orale efficace pour maitriser les symptémes de cystite
interstitielle et est doté d’un bon profil d'efficacité et de tolérabilité
a long terme.

Introduction

Bladder pain syndrome (BPS) is a chronic debilitating clini-
cal syndrome of pain or discomfort in the pelvic area per-
ceived to be related to the bladder. The patient should have
at least one or more urinary tract symptom.' Bladder pain
syndrome mainly affects women and is much more preva-
lent than previously thought. In a population-based study,
Curhan and colleagues estimated that 0.5% of women are
affected by BPS.2 These symptoms have a profound effect
on patients’ quality of life.?

The etiology of BPS is still unclear, although several theo-
ries have been proposed, including autoimmune responses,
neurogenic causes and increased permeability of the bladder
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epithelium.* The bladder urothelium is naturally coated with
a layer of glycosaminoglycan (GAG) that has been shown to
be defective in BPS patients.” The malfunction of this layer
may allow migration of urine solute transepithelially and
provoke symptoms.® Some reports, however, did not find
a difference in the GAG layer between BPS and control
patients.”?

Oral pentosan polysulphate sodium (PPS) is approved
by Health Canada and the FDA for symptoms associated
with BPS. The widely accepted theory for the mechanism
of action PPS is that it substitutes the deficiency in the GAG
layer.® The short-term safety and efficacy of PPS have been
demonstrated by several randomized clinical trials.!"
However, long-term data are still limited. We report the
long-term results and the factors that may predict the out-
come of PPS in the treatment of BPS.

Methods

This is a retrospective study for patients with a diagnosis
of BPS and who took PPS from 1994 to 2008. The clinical
criteria for BPS were based on International Society for the
Study of Bladder Pain Syndrome (ESSIC) proposal.

Patients were evaluated by medical history, physical
examination, urine culture, urodynamic study and cysto-
scopic examination. Patients were interviewed at the clinic
and their symptoms were recorded before starting the ther-
apy. All patients had pelvic pain or pressure perceived to
be related to bladder filling. All patients had cystoscopic
examination with hydrodistention under general anaesthesia
to exclude confusable disease and to grade the severity of
the disease.! Nordling and colleagues described the cysto-
scopic classification of the disease severity."? Grades | and
[l were considered mild in severity, while grades Ill and IV
were labelled as severe disease.

The criteria for bladder outlet obstruction during the uro-
dynamic study were based on the obstruction coefficient
value above 0.35 in females' and the bladder outlet obstruc-
tion index above 40 in males.™

In this study, only patients with de novo PPS prescription
were enrolled. All patients were followed at 3, 6 and 12
months after the diagnosis and yearly thereafter except if
clinically indicated. Only patients with a minimum follow-
up of 3 months were included. All patients were instructed
to follow the BPS diet.'

The criteria of clinical success were based on the global
response assessment (GRA) scale of 6 items: worsening of
symptoms (less than 0%), no change (0%), mild improve-
ment (less than 50%), moderate improvement (50%-75%),
marked improvement (more than 75%) and completely cured
(100%)." Adverse events during follow-up were recorded.

Patients with urinary tract malignancy, urinary tract infec-

tion, pelvic radiation therapy, chemotherapy, urogenital pro-
lapse, urethral diverticulum, endometriosis, obstetric malig-
nancy or urinary retention were excluded from the study.'

Information on patients” demographic factors, symptoms
at presentation, urodynamic results and cystoscopic findings
was included. Patients were divided into 2 groups based on
the duration of PPS intake: Group 1 took the drug for more
than 3 months but less than 12 months; Group 2 took the
drug for more than 12 months.

Statistical analysis was carried out using the commer-
cially available software (SPSS v17, SPSS Inc., Somers, NY).
Unpaired t-test for parametric variable and Mann-Whitney
test for non-parametric variables were used. The categori-
cal variables were analyzed with Chi Square test. Statistical
significance was two-sided and set at p < 0.05.

Results

for the study. Most patients were female (90%) and the
mean age at presentation was 45.5 years (standard devia-
tion [SD] = 13.9). The average duration of symptoms was
28.5 months (range 6-120) (Table 1).

All patients had chronic suprapubic pain or discomfort
perceived to be related to the bladder. At least 1 other stor-
age urinary symptom was present in the enrolled patients
(Fig 1).

Cystoscopic examination under general anesthesia was
done in all patients. Mild to moderate disease was found in
216 patients (79.7%), while the severe form was found in 55
patients (21.3%). The average maximum anesthetic bladder
capacity was 659.1 mL (SD + 147.4) (Table 2). There were
no anatomical causes for the bladder outlet obstruction in
the obstructed patients during the cystoscopic examination.

Urodynamics were available in 259 patients (95.5%).
The mean free voiding volume was 191.7 mL (SD = 147),
while the mean maximum cystometric bladder capacity
was 250.2 mL (SD + 134.4). Detrusor overactivity on filling
cystometry study was found in 38 patients (14%). Pressure
flow study was attempted for all patients, however only 131
patients (50.5%) could void during the test. Mild to moder-
ate bladder outlet obstruction were present in 72 patients
(54.9%).

Table 1. Patients’ demographic data

Standard de-
Variable Mean/number viation/
percentage
Age 45.55 years +13.9
Gender Female 244 (90%)
Male 27 (10%)
23:‘;52::“5 28.49 months  +25.4
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Fig. 1. Patients presenting symptoms.

With a mean follow-up of 22 months (range 3-131), 147
patients (54.2%) reported more than 50% improvement in
the GRA with PPS. There was mild improvement in addi-
tional 55 patients (20.2%). The degree of improvement was
higher in patients with more than 12 months of PPS intake
(60% vs. 40%); however, it was not statistically significant
(p = 0.09) (Fig. 2). Ninety-three patients (34.3%) decided
to stop taking the medication for various reasons (Fig. 3).
The most common reason patients stopped the medication
was poor response in 45 patients (16.6%). Other reasons
included side effects in 30 patients (11.1%), resolution of the
BPS symptoms in 11 patients (4.1%) and financial reasons
in 6 patients (2.2%) (Table 3).

The side effects that resulted in PPS discontinuation
included stomach upset in 23 patients (8.5%), headache in
6 patients (2.2%), hair loss in 3 patients (1.1%), hypersen-
sitivity in 3 patients (1.1%) and increase in liver enzymes
in 2 patients (0.7%) (Table 4).

Patients with detrusor overactivity had poorer outcome
with p values of 0.037. In group 2, patients with severe dis-
ease at cystoscopy had better outcomes (p = 0.013), while
patients with higher grade of nocturia had poorer outcomes
(p = 0.01) (Table 5). A history of smoking affected the over-
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Fig. 2. Grade of improvement with pentosan polysulphate sodium.

all discontinuation rate. In group 1, 34.8% of patients who
discontinued the PPS had a history of smoking compared to
16.1% of patients who had continued to take PPS (p = 0.01).

Discussion

most frequently prescribed oral drugs for BPS in United
States.'® The FDA approved PPS for the treatment of BPS in
1996. There is, however, a limited long-term report on its
efficacy and tolerability."”

The clinical efficacy of PPS has been reported in several
short-term, randomized, controlled studies. Improvement in
these studies ranged from 28% to 45% in PPS group versus
13% to 18% in the placebo group.'®""® The clinical response
usually observed after 4 to 8 weeks of PPS." Parsons and
Mulholland reported the reappearance of symptoms after
stopping PPS within 3 to 12 weeks.'® The severity of BPS
symptoms is well known to fluctuate. Held and colleagues
reported that 30% to 46% of BPS patients can go into remis-
sion for an average of 8 months.2° This symptom fluctuation
is important in reporting the long-term efficacy of PPS.

Our study showed that 50% of patients reported at least
moderate improvement during the first 12 months of follow-

Table 2. Urodynamic versus cystoscopic findings

Urodynamic variable

Maximum flow rate

Voided volume

Post void residual

First sensation of bladder filling
Maximum cystometric capacity
Detrusor overactivity

Bladder outlet obstruction
Detrusor pressure at maximum
flow rate (Pdet.Qmax.)
Maximum cystoscopic bladder
capacity (general anesthesia)

Cystoscopic findings
Overall Glomerulation Hunner’s lesion
N =216 (79.7%) N =55 (21.3%)
13.6 mL/s (+8) 14.2 (+8.1) 11.1 (£7.8)
191.7 mL (147%) 207.1 (£149.7) 128.9 (+119.7)
60.1 mL (£92.1) 62.6 (+x94.7) 50.1 (+80.9)
137.5 mL (+104.7) 140.6 (+108.6) 124.7 (£86.7)
250.2 mL (x134.4) 259.4 (£134.2) 212.4 (£129.8)
38 (14%) 33 (15.3%) 5(9.1%)

72 (54.9%) 59 (57.1%)

30.5cm H,0 (+19.4) 30.9 (+19.8)

659.1 mL (x147.4) 664.1 (+143.9)

13 (51.2%)
28.63 (+17.4)

639.7 (+159.9)
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Table 3. Causes of pentosan polysulphate sodium
discontinuation

Table 4. The reported side effects of pentosan polysulphate
sodium therapy

Causes No. patients Percentage Side effect No. patients Percentage
No efficacy 45 16.6% Stomach upset 22 8.1%
Side effect 30 11.1% Headache 3 1.8%
Remission 11 4.1% Hair loss 3 1.1%
Too Expensive 6 2.2% Hypersensitivity 3 1.1%
Other 2 0.7% Elevated liver enzymes 2 0.7%
Nausea 1 0.4%
Dizziness 1 0.4%

up. This rate had increased to 60% for patients with longer
than 12 months of follow-up. Up to 66% of patients were
still taking the medication at the end of the study, with an
average follow up of 22 months (range 3-131). Most patients
had to pay for their medication and only a few of them
had medical insurance. Jepsen and colleagues reported the
long-term results in 97 patients with a follow-up of up to 16
months.?" They noticed that initially, 50% of patients had
good outcomes, but at the end only 18.7% had maintained
their response rate. Most patients in their series discontin-
ued treatment due to relapse or side effects. A more recent
series of 380 patients, with longer follow-up, was reported
by Nickel and colleagues. Their study demonstrated that
17% to 23% of patients were responders by 4 weeks and the
rate increased to 59% to 67% at the 32-week mark of the
study.?? Hanno and colleagues reported that 42% to 62% of
patients reached moderate improvement and over the GRA
with follow-up up to 35 months. They found that the efficacy
reached the maximum by 6 to 11 months of therapy, with
no further change or deterioration with continued therapy.?*

Pentosan polysulphate sodium is generally well-tolerated
with few toxicities and adverse events.""'? In our series,
the overall discontinuation rate due to adverse events was
11.1%. The most common adverse event was gastrointes-

100 —
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Fig. 3. Kaplan-Meier Curve for the pentosan polysulphate sodium continuation
rate.

tinal upset and abdominal pain (8.5%), followed by head-
ache (2.2%). Alopecia was rare (1.1%) and it was reversible.
Discontinuation due to adverse events in the Hanno report
was 4% and it was mainly reversible alopecia (3.91%).%
The most common adverse events in the Nickel long-term
report were diarrhea (25.3%), headache (18.2%), nausea
(15.0%), pelvic pain (12.9%), abdominal pain (12.6%) and
alopecia (5.5%). Diarrhea and abdominal pain were dose-
related. Nickel and colleagues concluded that 22.4% of
patients discontinued treatment because of dose-related
adverse effects.?

Nocturia was the only symptom of BPS that showed a
correlation with PPS outcome. Patients with nocturia and
more than 12 months of follow-up showed a trend toward
less efficacy of the treatment (p = 0.01). Holm-Bentzen and
colleagues followed 106 patients for 3 months. Patients had
improvement with PPS therapy regarding pain, frequency
and urgency, but not the nocturia.?*

Detrusor overactivity was associated with a poor response
to treatment in our study. This finding was more prominent
during the first 12 months of follow-up. More than 50% of
the patients who did have the pressure flow study showed
evidence of bladder outlet obstruction. A similar finding
was reported by Cameron and Gajewski in 231 patients
with BPS.?> A possible mechanism of this finding is exter-
nal sphincter?® or pelvic floor?” spasticity due to the pain.
The severity of the disease during cystoscopy was another
prognostic finding in the study. However, the difference was
evident only in Group 2 who was followed for more than
12 months. Hanno and colleagues noticed that the maxi-
mum responder percentages were not reached until after 23
months of follow-up.? Patients with severe symptoms had
better response to the increase of PPS dose to 600 mg in
Nickel’s dose-ranging study.?? Jepsen and colleagues found
that better responses were seen in patients with less constant
pain at baseline and not related to the cystoscopic finding.?’

A history of current smoking during the PPS therapy cor-
related with the overall discontinuation rate, and it was sta-
tistically significant during the first 12 months of follow-up
(34.8% vs. 16.1%) (p = 0.009). The correlation between
BPS and smoking is controversial. Leppilahti and colleagues
did not find any association.?® However, 2 recent studies
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Table 5: Variable Analysis of the PPS Therapy Outcome

Overall (n=271)

Less than 12 months of follow up

More than 12 months of follow up

Factor (n=160) (n=111)
Good out- Poor out- Good out- Poor out- Good out- Poor out-
come come RS come come (T come come PR
Symptoms
* Suprapubic painf 0.52 0.35 0.99

- Mild 43 (29.3%) 31 (25%) 29 (36.3%) 22 (27.5%) 14 (20.9%) 9 (20.5%)

— Moderate 85 (57.8%) 80 (64.5%) 43 (53.8%) 52 (65%) 42 (62.7%) 28 (63.6%)

— Severe 19 (12.9%) 13 (10.5%) 8 (10%) 6 (7.5%) 11 (16.4%) 7 (15.9%)

* Frequency*t 0,24 0.18 0.15

- Mild 40 (28.8%) 23 (19.5%) 22 (27.5%) 16 (20%) 18 (26.9%) 7 (15.9%)

— Moderate 64 (46%) 48 (40.7%) 34 (42.5%) 29 (36.3%) 30 (44.8%) 19 (43.2%)

— Severe 35 (25.2%) 47 (39.8%) 20 (25%) 30 (37.5%) 15 (22.4%) 17 (38.6%)

» Urgencyt 0.12 0.10 0.73

- Mild 40 (29.6%) 26 (24.3%) 23 (28.8%) 15 (19.2%) 17 (25.4%) 11 (25.6%)

— Moderate 78 (57.8%) 57 (563.3%) 43 (53.8%) 37 (47.4%) 35 (52.2%) 20 (46.5%)

- Severe 17 (12.6%) 24 (22.4%) 8(10.8%) 16 (20.5%) 9 (13.4%) 8(18.6%)

* Nocturiaf 0.09 0.82 0.01

- Mild 57 (48.7%) 40 (39.2%) 30 (37.5%) 28 (35.4%) 27 (40.3%) 12 (27.3%)

— Moderate 38 (32.5%) 30 (29.4%) 19 (23.8%) 21 (26.6%) 19 (28.4%) 9 (20.5%)

— Severe 22 (18.8%) 32 (31.4%) 14 (17.5%) 17 (21.5%) 8(11.9%) 15 (34.1%)
Urodynamic Findings
’ ][\I"O‘;‘,’V"?;t“eT 14.2 12.8 0.21 15.77 12.62 0.07 12,6 13.2 0.79
* Voided volume* 200.1 181.6 0.30 213.3 179.3 0.16 185.9 185.7 0.90
* Maximum . 262 236.2 0.31 273.75 219.9 0.06 248.1 264.1 0.58

cystometric capacity

overactty 0,033 0.046 016

— Present 15 (11.5%) 23 (21.7%) 5 (6.9%) 12 (17.6%) 10 (16.9%) 11 (28.9%)

— Absent 116 (88.5%) 83 (78.3%) 67 (93.1%) 56 (82.4%) 49 (83.1%) 27 (71.1%)

« Bladder outlet

obstruction® 09 0-31 0-28

— Present 37 (52.1%) 35 (52.2%) 16 (40%) 21 (51.2%) 21 (67.7%) 14 (53.8%)

— Absent 34 (47.9%) 32 (47.8%) 24 (60%) 20 (48.8%) 10 (32.3%) 21 (46.2%)
Cystoscopic finding® 0.11 0.85 0.01

— Glomerulation 112 (76.2%) 104 (83.9%) 62 (77.5%) 63 (78.8%) 50 (74.6%) 41 (93.2%)

— Hunner’s lesions 35 (23.8%) 20 (16.1%) 18 (22.5%) 17 (21.3%) 17 (25.4%) 3 (6.8%)
Cystoscopic capacity* 657.9 660.5 0.89 646.1 647.5 0.95 672.4 684.1 0.66
£ Chi Square test, ¥ Unpaired t-Test, *Mann-Whitney test, ** Statistically Significant at p < 0.05.

have shown that smoking increases the risk of bladder pain Conclusion

in BPS patients by at least 2.3-fold.>**° Tobacco may alter
the permeability of bladder epithelial cells, allowing the
penetration of allergens, chemicals, drugs or toxins into the
bladder wall and aggravate the BPS symptoms.

Our study has some obvious limitations. First, the study is
retrospective in nature. Second, the outcome was measured
only with the GRA. However, the median follow-up in our
study was 22 months. We have reported detailed adverse
events and the reasons for discontinuation.

Pentosan polysulphate sodium is an effective oral therapy
to control the symptoms of BPS with good long-term effi-
cacy and tolerability. Severe nocturia, a history of smok-
ing and the presence of detrusor overactivity might predict
poor outcomes. Longer PPS therapy in patients with severe
cystoscopic findings of BPS might be necessary to achieve
better outcomes.

Urology Department, Dalhousie University, Halifax, NS
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