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Interstitial Cystitis: Therapeutic Options,
Utilization of Health Care Resources, and Costs

Edward J. Stanford, MD

Abstract

Interstitial cystitis/painful bladder syndrome (IC/
PBS) is far more prevalent in both women and men
than previously thought, although the condition is
often misdiagnosed because the symptoms of IC/
PBS are similar to those of other gynecologic and
urogenital conditions. The only two pharmacologic
agents approved by the US FDA for the treatment of
IC symptoms are oral pentosan polysulfate sodium
(PPS) and intravesical dimethyl sulfoxide (DMSO).
One systematic review of the literature reported

IC/PBS symptoms are far more
prevalent than an ICD-9 coded physi-
cian diagnosis of the disease. Overall,
in the Kaiser Permanente population,

the prevalence of IC symptoms was
30- to 50-fold higher in women and
60- to 100-fold higher in men than the
prevalence of a coded physician diag-
nosis of IC. Although these findings
are not conclusive, they imply that IC
may be significantly underdiagnosed.

overall response rates between 15 percent and 67
percent with PPS. Another study showed that 61
percent of patients taking PPS experienced im-
provement of symptoms after just three months. For
DMSO, one trial demonstrated a 93 percent objec-
tive improvement and a second showed 53 percent
subjective improvement. Although not approved by
the U.S. FDA, a number of other agents, such as
tricyclic antidepressants and antihistamines, are used
oft-label to relieve IC/PBS symptoms.

IC/PBS places a considerable burden on the in-
dividual patient in terms of direct medical costs. A
recent retrospective analysis of medical and phar-
maceutical claims of 3,758 patients newly diagnosed
with IC found that direct healthcare costs totaled
more than $9,000 in the first 12 months following
diagnosis. Total healthcare costs were lowest for the
cohort of patients treated with PPS monotherapy or
PPS plus amitriptyline, and highest for narcotic plus
nonnarcotic.

Early diagnosis and management of IC/PBS is im-
portant because the earlier patients receive treatment
the better their outcomes. However, in this database
analysis, more than half of the patients received no
treatment within 30 days of diagnosis and more than
one third received no treatment during the subse-
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Figure 1. Gender-specific prevalence of interstitial cystitis

M Female
Male

ICD-9 Dx ICD-9 + No Cystoscopy Cysto for IC
Excl
Dx=diagnosis; No Excl.=no exclusions; Cysto=cystoscopy.
Reprinted from J Urol, Vol. 173(1), Clemens JQ, et al. Prevalence and incidence and of interstitial cystitis in a managed care population, pages 98-102, 2005, with permission from Elsevier.
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Interstitial cystitis

Endometriosis

Pelvic inflammatory disease

Pelvic adhesions

Vulvodynia

Recurrent urinary tract infection
Ovarian cysts

Premenstrual pain/dysmenorrhea

Table 1: Common Causes of Chronic Pelvic Pain in Women

Oral pentosan polysulfate sodium (PPS)
Intravesical dimethyl sulfoxide (DMSO)

Oral antihistamines (hydroxyzine) (H1 antagonists)

Tricyclic antidepressants (amitriptyline)

morphine sulfate, fentanyl)

Cystoscopy with bladder hydrodistension

Table 2. Common Treatments for Symptoms Related to Interstitial Cystitis/
Painful Bladder Syndrome Used as Monotherapy or Multimodal Therapy

Approved by the US Food and Drug Administration for the relief of IC symptoms

Not Approved by the US Food and Drug Administration for the relief of IC symptoms

Selective Serotonin Reuptake Inhibitors (paroxetine, citalopram, escitalopram, fluvaxamine, sertraline, fluoxetine)
NSAIDs (phenazopyridine, desipramine, doxepin, imipramine)

Narcotic analgesics (hydrocodone-acetaminophen, oxycodone with acetaminophen, oxycodone hydrochloride,

Miscellaneous (oxybutynin, gabapentin, baclofen, clonazepam)

Bladder irrigation with anesthetics (lidocaine and/or heparin)

quent 12 months. Clearly, consensus guidelines for
IC/PBS are needed to provide more efficient patient
care, which may result in reduced medical costs and
utilization of healthcare resources.

Interstitial Cystitis: Description and Prevalence
Interstitial cystitis (IC), also referred to as painful

Pentosan polysulfate sodium is the
only oral medication indicated for

the relief of bladder pain or discom-
fort associated with interstitial cystitis.

4 Journal of Managed Care Medicine | Vol. 12, No. 4 |

bladder syndrome (PBS), is a chronic condition of
unknown etiology that causes suprapubic discom-
fort and/or pain, urinary frequency, urgency, and
nocturia for which no other cause, such as bacterial
infection, can be identified."? Although the severity
of symptoms varies widely, the typical IC patient
urinates frequently from 10 to over 20 times each
day.? The average woman voids less than eight times
per day.?

Recently, investigators used the Kaiser Permanente
Northwest database to determine the prevalence and
incidence of physician-diagnosed IC in a managed-
care population.* As shown in Figure 1, the preva-
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Favors Placebo

Holm-Bentzen et al, 1987
Mulholland et al, 1990
Parsons and Mulholland, 1987
Parsons et al, 1993

Sant et al, 2003

Overall

Figure 2. Relative Risk of Overall Improvement with Pentosan Polysulfate Sodium Treatment

Favors SMD (95% Cl)
Treatment
—- 1.25 (0.76 to 2.04)
B 1.84 (0.81 to 4.17)
B 2.67 (1.20 to 5.91)
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2.15(1.21 to 3.82)
1.91 (1.00 to 3.64)
1.78 (1.34 to 2.35)

2007; (22):2452.

1.00
RR

Cl = confidence interval; SMD = standardized mean difference; RR = relative risk.

NOTE: Favors Placebo/Favors Treatment headings were reversed in original article; correction issued in Arch Intern Med.

Adapted from Arch Intern Med, Vol. 167(18), Dimitrakoc J, et al. Pharmacologic management of painful bladder syndrome/interstitial cystitis, pages 1922-1929.
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lence of a diagnosis of chronic IC (ICD-9 595.1) was
197 per 100,000 women and 41 per 100,000 men,
but decreased substantially if the definition was lim-
ited to those who had undergone cystoscopy.*

The female:male ratio in this study was 5:1, in-
dicating a higher prevalence in men than previous
estimates.” Another database analysis used two defi-
nitions for IC symptoms: 1) pelvic pain plus urgency
or frequency of at least three months’ duration, and
2) the same criteria plus pain increasing with blad-
der filling and/or relieved by urination.” According
to definitions 1 and 2, the prevalence of IC symp-
toms was 11.2 percent and 6.2 percent, respectively,
in women, and 4.6 percent and 2.3 percent, respec-
tively, in men. Overall, in the Kaiser Permanente
population, the prevalence of IC symptoms was
30- to 50-fold higher in women and 60- to 100-
told higher in men than the prevalence of an ICD-
9 coded physician diagnosis of IC. Although these
findings are not conclusive, they imply that IC may
be significantly underdiagnosed.’

Diagnostic Challenges

Some of the disparity between the prevalence of IC
symptoms and a coded physician diagnosis of IC is
likely the result of the similarities between IC symp-
toms and those of other disorders. In men, IC/PBS
is often diagnosed as benign prostatic hypertrophy
or chronic nonbacterial prostatitis/chronic pelvic
pain syndrome.®” The diagnosis in women is far
more challenging, since a number of other urologic

Special Edition

causes and gynecologic disorders are associated with
pelvic pain, especially endometriosis (Table 1).5"* In
fact, IC/PBS and endometritis often coexist in the
same patient.'”!!

Consequently, the diagnosis of IC/PBS is often
delayed. Among women in the Nurses’ Health
Study, the onset of symptoms preceded a diagno-
sis of IC/PBS by 5 to 7 years."* Similarly, a chart
review of 29 men diagnosed with IC at one urol-
ogy department found that symptoms presented ap-
proximately four years prior to diagnosis.® When
diagnosed with IC/PBS, the mean age of the men
was 67.3 years. Prior diagnoses commonly included
prostatitis (48 percent) and benign prostatic hyper-
trophy (38 percent).®

Two studies by Parsons and colleagues examined
the incidence of bladder pain in women present-
ing for evaluation of chronic pelvic pain presumed
to be due to commonly known causes such as en-
dometriosis.”>' In the first study, 85 percent (114)
of 134 women undergoing intravesical potassium
sensitivity testing were positive for IC/PBS.” In a
follow-up study of 244 women with pelvic pain, 81
percent (197) were found to have pain of bladder
origin while none of the 47 control subjects tested
positive for IC/PBS.! This was the first indication
that the bladder was perhaps the most common
cause of chronic pelvic pain in women, being much
more common than endometriosis, adhesions, vul-
var pain, or irritable bowel syndrome with the po-
tential to be misdiagnosed or underdiagnosed.'

I Vol.12,No.4 | Journal of Managed Care Medicine 5



Table 3. Randomized Controlled Trials of DMSO and PPS for IC/PBS

Holm-Bentzen et al, 1987 115

Mulholland et al, 1990 110
Parsons et al, 1993 148
Sant et al, 2003 121

NR = not recorded
Adapted from Arch Intern Med, Vol. 167(18), Dimitrak

J, etal. Pharm
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logical management of painful bladder syndrome/interstitial cystitis, pages 1922-1929.

Therapeutic Options

Standardized guidelines for the treatment of IC/PBS
are lacking, and very few randomized controlled tri-
als have compared treatment outcomes."”'® Although
a wide variety of pharmacologic and interventional
therapies have been used to treat patients with IC/
PBS, the only treatments approved by the U.S. Food
and Drug administration are oral pentosan polysul-
fate sodium (PPS) and intravesical dimethyl sulfox-
ide (DMSQO) (Table 2)."""! Pentosan polysulfate
sodium is the only oral medication indicated for the
reliet of bladder pain or discomfort associated with
interstitial cystitis.

Some patients may also obtain additional relief
from nonpharmacologic measures such as diet, phys-
ical therapy to improve pelvic floor dysfunction, and
techniques to reduce stress and anxiety.'>?">2

FDA-Approved Treatments for IC/PBS

A systematic review of English-language studies
published from 1966 to 2007 evaluating pharma-
cologic treatments for IC/PBS identified six trials
with oral PPS and two with intravesical 50 percent
DMSO meeting the following criteria: controlled
clinical trial, pharmacologic intervention adminis-
tered to more than 10 patients, inclusion of a placebo
control group, and outcome measures of global status

6 Journal of Managed Care Medicine | Vol. 12, No. 4 |

or individual PBS/IC symptoms (or both), and ran-
domized, double-blind, parallel-group or crossover
design (Table 3)." Global and individual symptom
improvement was reported in all studies. Symptom
definitions such as pain and urinary urgency and
frequency varied considerably across the studies, and
data were collected using daily voiding diaries re-
corded by subjects. A standardized symptom ques-
tionnaire (O’Leary-Sant Interstitial Cystitis Symp-
tom Index) was used in 11 trials and was reportedly
validated in one trial. With the FDA-recommended
dose of 300 mg, the overall response rate with PPS
ranged from 15 percent to 67 percent.'

These studies evaluated the response to PPS over a
12- to 16-week period, although it may take longer
for PPS to be effective in some women. A pooled es-
timate of the effect of PPS therapy suggested benefit,
with a relative-risk of 1.78 for patient-reported im-
provement (95 percent CI, 1.34-2.35) (Figure 2)."

Pentosan polysulfate sodium was also evaluated in
two clinical trials for the relief of pain in patients
with chronic interstitial cystitis (IC). One blinded,
randomized, placebo controlled study evaluated 151
patients with a mean age of 44 years. Approximate-
ly equal numbers of patients received either placebo
or PPS 100 mg three times a day for three months.
Clinical improvement in bladder pain was based

Special Edition



Figure 3. Patient Distribution by Diagnosing Provider Specialty

507
457
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357
307
251
20 A
154
10
SA

Percentage of Patients

OB/GYN
(n=530)

Urologist
(n=1763)

*Includes missing physician specialty (11.5%), internal medicine (6%), hospital (1.8%), and other specialties each with a small share.

Adapted from Am J Obstet Gynecol, Vol. 199(71), Stanford EJ, et al. Treatment modalities, healthcare resource utilization, and costs in patients diag-
nosed with interstitial cystitis, pages e1-e10, 2008, with permission from Elsevier.

GP/FP
(n=382)

Other
(n=1083%)

upon the patient’s own assessment. In this study,
28/74 (38 percent) of patients who received PPS and
13/74 (18 percent) of patients who received placebo,
showed greater than 50 percent improvement in
bladder pain (P=0.005). A second clinical trial, the
physician’s usage study, was a prospectively designed
retrospective analysis of 2,499 patients who received
PPS 300 mg a day without blinding. Overall, 1,192
(48 percent) received PPS for three months; 892 (36
percent) received PPS for 6 months; and 598 (24
percent) received PPS for one year. Patients had un-
blinded evaluations every 3 months for the patient’s
rating of overall change in pain in comparison to
baseline and for the difference calculated in “pain/
discomfort” scores. At baseline, pain/discomfort
scores for the original 2,499 patients were severe
or unbearable in 60 percent, moderate in 33 per-
cent and mild or none in 7 percent of patients. At 3
months, 722/1192 (61 percent) of the patients who
continued treatment had pain scores that improved
by one or two categories.?

PPS is a weak anticoagulant (blood thinner) that
may increase bleeding. Patients undergoing surgery
or having signs/symptoms of underlying coagu-
lopathy or other increased risk of bleeding (due to
anticoagulant therapy or high doses of anti-inflam-
matory drugs) should be evaluated for the risk of
hemorrhage. PPS is contraindicated in patients with
a known hypersensitivity to the drug or structurally
related compounds, or excipients.

The most common side effects observed in clini-
cal trials were rectal hemorrhage, diarrhea, nausea,

Special Edition

alopecia, headache, rash, dyspepsia, abdominal pain,
liver function abnormalities, and dizziness. Hair
loss, when it occurred, was almost always limited to
a single area of the scalp, and grew back when PPS
was discontinued. The mechanism of action of PPS
in interstitial cystitis is not fully understood.

In a randomized, cross-over study, DMSO or
saline placebo was administered intravesically ev-
ery two weeks for two sessions of four treatments
each and the response was assessed urodynamically
and by a urinary symptom questionnaire.?* Urody-
namic improvement was noted in with DMSO in
93 percent of patients compared to 35 percent with
saline. Subjective improvement was reported with
DMSO by 53 percent of patients compared to 18
percent with saline.** A limitation of this trial is
that the prominent etfects of DMSO on taste and
smell make a true “placebo” comparison difficult."
Moreover, today the usual treatment regimen for
DMSO i1s weekly instillations rather than once ev-
ery two weeks as was used in this initial study."

In the first year after diagnosis,
direct costs were 130 percent higher
(P<0.05) and indirect costs were 84
percent higher for the average IC
patient than the average non-IC
control. The average IC patient lost
$700 more annually in wages than
the average non-IC patient.

I Vol.12,No.4 | Journal of Managed Care Medicine 7



Table 4. Treatment cohorts based on interstitial cystitis-related prescriptions
and procedures within 30 days of initial diagnosis (n=1720)

| Mumberofpatients |  Percent |
ercoticagens | e | 95
[ Cystoscopy bladder rigation [ s [0
[ PPS plus cystoscopy/bladderimigation | w9

*Approved by the US FDA for the treatment of symptoms of IC. tSample size <15

Adapted from Am J Obstet Gynecol, Vol. 199(71), Stanford EJ, et al. Treatment modalities, healthcare resource utilization, and costs in patients diagnosed
with interstitial cystitis, pages e1-e10, 2008, with permission from Elsevier.

Other Pharmacologic Agents Used in

Patients with IC/PBS Although Not
FDA-Approved For Such Use

Although not approved by the US FDA for the
treatment of IC/PBS, a number of other agents,
including hydroxyzine, amitriptyline, and narcotic
and nonnarcotic analgesic agents have been pre-
scribed.!”?"2225-27 These agents generally are used in
combination with PPS — an approach referred to as
“multimodal therapy.”!”?"

Intravesical instillation of alkalinized lidocaine
alone or in combination with heparin is used as an
adjunct to oral therapy or as a second-line thera-
py for IC/PBS when immediate relief of pain and
urgency is desired.” In a preliminary trial in 23
women with IC/PBS who also complained of dys-
pareunia, intravesical instillation of alkalinized li-
docaine plus heparin three times a week for three
weeks provided relief of voiding symptoms, pain,
and dyspareunia.?’

Cystoscopy with Bladder Hydrodistension
Hydrodistension of the bladder under anesthesia
(either general or epidural) may provide at least

8 Journal of Managed Care Medicine | Vol. 12, No. 4 |

short-term relief of symptoms for some patients
with IC/PBS.*"* Among patients who underwent
cystoscopy with hydrodistension, symptomatic re-
lief was obtained in 56 percent of 47 patients and
lasted a mean of two months in one study.*” In an-
other study 70 percent of 52 patients undergoing
the procedure obtained relief of symptoms lasting
for more than three months.*" A third study found
that patients with a bladder capacity of 150 mL or
more during cystometry before distension appear
to have the best results.” Longer lasting relief of
IC symptoms was seen when hydrodistension was
combined with patient education and bladder train-
ing. In a series of 361 consecutive patients with IC,
improvement was maintained in 185 patients who
were followed for 72 weeks following the proce-
dure, and approximately 30 percent were no longer
bothered by nocturia.®

Important Clinical Considerations:

Treatment Response and Patient

Satisfaction with Treatment

Satisfaction is increased among patients with IC who
respond to treatment.** A retrospective analysis of

Special Edition



Figure 4. PPS Used Alone or in Combination with Hydroxyzine plus Amitriptyline is
Associated with Lowest Number of Physician Visits During 12-Month Follow-up

25

20

15

10

Mean Number of Visits

Monotherapy

. Multimodal Therapy

interstitial cystitis, pages e1-e10, 2008, with permission from Elsevier.

PPS = pentosan polysulfate; DMSO = dimethyl sulfoxide; A = amitriptyline; H = hydroxyzine; C/BI = cystoscopy/bladder irrigation.

Adapted from Am J Obstet Gynecol, Vol. 199(71), Stanford EJ, et al. Treatment modalities, healthcare resource utilization, and costs in patients diagnosed with

data for 128 patients with IC who were treated with
300 mg/day PPS for 32 weeks as part of a larger
clinical trial found that a reduction of 30 percent
or more in IC symptoms was associated with sig-
nificantly higher satisfaction with PPS (P<0.05).**
Responders were those who had a > 30 percent re-
duction in ICSI (O’Leary-Sant Interstitial Cystitis
Symptom Index) and these subjects were more likely
to be pleased with the treatment, to recommend the
drug to others with IC symptoms, and to report that
PPS provided better relief compared with previous
treatments for IC. At the end of the 32-weck treat-
ment, 75 percent of the 128 patients said that they
would recommend PPS to others with IC.**

There are certain limitations associated with analysis
of claims data where detailed clinical data are absent.
The population examined was limited to those cov-
ered by 16 large self-insured companies, there were no
HMO enrollees and patients over 65 were excluded.

Costs of Treatment and Utilization

of Healthcare Resources

IC/PBS results in a considerable burden to the indi-
vidual in terms of direct medical costs and to society
in terms of loss of work as the result of symptoms.
An analysis of medical, drug and disability claims
data for 1999-2002 for 749 IC patients under the
age of 65 years and a matched control sample of in-
dividuals without IC found that in the first year af-
ter diagnosis, direct costs were 130 percent higher

Special Edition

(P<0.05) and indirect costs were 84 percent higher
for the average IC patient than the average non-1C
control.”® The average IC patient lost $700 more an-
nually in wages than the average non-IC patient.”

A more recent retrospective analysis (study sup-
ported by Ortho-McNeil Janssen Scientific Affairs,
LLC) examined medical and pharmaceutical claims
from January 1, 2000 to June 30, 2005 for 3758 newly
diagnosed patients with IC in the PharMetrics data-
base that includes more than 90 managed healthcare
plans covering more than 54 million U.S. individu-
als.” The index diagnosis date was the patient’s first
claim with a diagnosis of IC. Eligible patients had
to have an index diagnosis of IC between January
1, 2001 and June 30, 2004, and at least 12 months
without evidence of IC-related pharmacologic ther-
apy prior to the index diagnosis date.” Evaluations
of economic outcomes and resource utilization were
based on the 12-month period following the index
diagnosis date for IC."”

A total of 3,758 patients met study criteria. The
average age was 43.7 £ 12.5 years and 89.8 percent
were women.17 In nearly half of the patients, IC was

Total healthcare costs were lowest for
the amitriptyline monotherapy cohort
and the PPS plus amitriptyline mul-
tiple therapy cohort, and highest for
the narcotic plus nonnarcotic cohort.

I Vol.12,No.4 | Journal of Managed Care Medicine 9



Table 5. Mean utilization of healthcare resources during 12-month follow-up period by treatment cohort

Monotherapy | [
e T ow [ e [ o | ea |
D A I I I R
PPsplushydonze | ors | e | osr | sess ]
[ PPS plusnomnarcotic | 000 | aas | os | asma ]

Adapted from Am J Obstet Gynecol, Vol. 199(71), Stanford EJ, et al. Treatment modalities, healthcare resource utilization, and costs in patients diagnosed with
interstitial cystitis, pages e1-e10, 2008, with permission from Elsevier.

diagnosed by a urologist (Figure 3)."”

The patient was assigned to a cohort based on the
treatment received in the first 30 days following
the index IC diagnosis date. Treatments of interest
included pharmacologic agents (see Table 2), and
bladder irrigation and cystoscopy, but only if these
were performed one or more days after the index IC
diagnosis date."”

A treatment of interest was received by 1720
(45.8 percent) of the 3758 patients during the 30
days following the index IC diagnosis.” However,
more than half of the patients (n=2038) received no
treatment within 30 days of their index diagnosis of
IC, but 752 were subsequently treated at some point
within the one-year follow-up period.” Monother-
apy was given to 56.8 percent (997) of the patients
and 43.2 percent (743) received multimodal therapy.

A surprising finding in this study was
that more than half of the patients re-
ceived no treatment within the first 30

days of diagnosis and more than one
third received no treatment during the

12-month follow-up period

10 Journal of Managed Care Medicine | Vol. 12, No. 4 |

As shown in Table 4, PPS was the most common
agent used for monotherapy and the key component
of multimodal therapy.”

The lowest number of physician visits was associ-
ated with PPS monotherapy (11.59) and multimodal
therapy with PPS, amitriptyline, and hydroxyzine
(9.67) (see Figure 4).

Treatments associated with the highest number of
physician visits in the monotherapy and multimodal
therapy groups were DMSO (17.45) and DMSO plus
cystoscopy/bladder irrigation, respectively (23.14)
leading to higher costs of care (Figure 4)."”

Inpatient stays, outpatient visits, emergency depart-
ment (ED) visits, and prescription fills during the 12-
month follow-up period are shown in Table 5.

Of the monotherapy treatments, the number of
outpatient visits was lowest with PPS monotherapy
(9.45). Of the multiple treatment cohorts, PPS plus
amitriptyline (7.34), followed by triple therapy with
PPS, amitriptyline, and hydroxyzine (8.17) resulted
in the lowest number of outpatient visits, whereas
DMSO monotherapy and DMSO plus cystoscopy/
bladder irrigation were associated with the high-
est numbers of outpatient visits (14.63 and 20.36,
respectively).” Because most patients with IC are

Special Edition



Table 6. Mean healthcare costs (US dollars) by treatment during 12-month follow-up period

Monotherapy | ————————————
Wultmodal therapy [ —— ]

* Sample size <15
Boldface italic indicates lowest cost monotherapy or multimodal therapy within each category.

Adapted from Am J Obstet Gynecol, Vol. 199(71), Stanford EJ, et al. Treatment modalities, healthcare resource utilization, and costs in patients diagnosed with
interstitial cystitis, pages e1-e10, 2008, with permission from Elsevier.

treated as outpatients or in the physician’s office, the | least costly. For oral agents, the cost of amitripty-
number of inpatient stays and ED visits were low. | line monotherapy was lowest, probably due in large
Patients in the multiple medication cohorts tended | part to the availability of a generic formulation, and
to have higher prescription fills than those in mono- = highest with narcotic plus nonnarcotic therapy."”
therapy cohorts.” Overall, the results of this study show that patients
All-cause healthcare costs during the 12-month | with IC have considerable direct healthcare costs to-
follow-up period were defined as the mean of each of | taling more than $9,000 in the first 12 months fol-
the following by treatment cohort: total health care | lowing diagnosis (Table 7)."
costs, inpatient hospital stays, physician visits, out- Resource utilization varied widely among the
patient hospital visits, ED visits, and prescription fill | treatment cohorts, reflecting the lack of practice
costs. Mean costs for total healthcare costs, physician | guidelines for the treatment of IC/PBS and the
visits, and prescription drugs are shown in Table 6.7 = paucity of head-to-head comparisons of different
Total healthcare costs associated with patients  therapeutic modalities. Availability of an IC treat-

treated with oral therapy were lowest for the ami- | ment consensus guideline has the potential to re-
triptyline and PPS monotherapy cohort and the PPS | duce healthcare utilization and costs through more
plus amitriptyline multiple therapy cohort, and high-  efficient management of this chronic condition."”

est for the narcotic plus nonnarcotic cohort. Costs A surprising finding in this study was that more
of physician visits were lowest for the PPS mono- | than half of the patients received no treatment with-

therapy cohort and the PPS plus amitriptyline plus | in the first 30 days of diagnosis and more than one
hydroxyzine multiple therapy cohort. Prescription | third received no treatment during the 12-month
drug costs were generally higher with use of multi- | follow-up period. Reasons that patients went un-
ple medications. Intravesical bladder agents were the | treated are not known; however, treatment may not
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Table 7. Mean Costs (US dollars) Among All Patients in the Study (n=3758)

Cost

Mean (SD)

Total health care
Inpatient stays
Outpatient visits
Physician visits

Emergency department visits

Prescriptions

9,185.93 (18,888.48)

2,190.27 (12,401.55)

4,043.42 (7,699.47)
1,135.48 (1,903.37)

296.40 (1,114.49)
1,520.35 (3,306.20)

have been offered or may have been refused, or the
patient may have been oftered nonpharmacologic
options, such as diet modification.”” The potential
importance of early treatment of IC/PBS within 6
months of diagnosis was suggested by the results of a
recent retrospective analysis of data for 128 patients
with IC who had been treated with 300 mg/day
PPS for 32 weeks.*

Patients who received early treatment within 6
months or less of diagnosis (n=57) had significantly
greater improvement in scores on both the O’Leary-
Sant Interstitial Cystitis Symptom and Problem in-
dices compared to those in whom treatment was ini-
tiated 24 months or more after diagnosis.”

Limitations of the results of this study are based
mostly on the analysis of the claims data. Some of
the treatments may have been prescribed or indicat-
ed solely for IC/PBS because many are used off-label
to provide symptomatic relief, possibly for comorbid
conditions. Medication changes may have been in-
cluded in the multiple therapy cohort. Patients with
IC who were misdiagnosed with other conditions
associated with similar symptoms and those who had
been in remission for more than one year may have
been excluded from the analysis. Because health care
costs and resource utilization were calculated on an
all-cause basis, some of the results may have been
related to comorbid conditions and not just IC."”

Conclusions

The diagnosis of IC/PBS is challenging and often
delayed because there is considerable overlap of
symptoms with other conditions causing urolog-
ic or gynecologic complaints. Although only two
therapeutic options have been approved by the US
FDA for the relief of IC symptoms, many other
pharmacologic agents are used oft-label. As the re-

12 Journal of Managed Care Medicine | Vol. 12, No. 4 |

sults of the analysis by Stanford and colleagues on
the healthcare costs and resource utilization found,
many patients receive multimodal therapy with PPS
plus amitriptyline and/or hydroxyzine. Oral thera-
pies for IC/PBS, including PPS, amitriptyline, and
hydroxyzine were associated with lower costs than
DMSO plus cystoscopy or bladder irrigation or nar-
cotic plus nonnarcotic agents. Consensus guidelines
for IC/PBS are needed to provide more efficient
patient care, and further study in this area is war-
ranted, especially given the financial impact of IC
on patients and society alike. A focused effort in
these areas may result in reduced healthcare resource
utilization and medical costs. IMCM

Edward J. Stanford, MD, is Professor, Division Head of Gynecologic
Specialties, Chief, Urogynecology/Female Pelvic Medicine and Sur-
gery, University of Tennessee, Memphis, Tenn.

Dr. Stanford is a consultant for Ortho Women's Health & Urol-

ogy™, Division of Ortho-McNeil-Janssen Pharmaceuticals, Inc.
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ELMIRON®-100 mg

(pentosan polysulfate sodium)
Capsules

Prescribing Information

DESCRIPTION

Pentosan polysulfate sodium is a semi-synthetically produced heparin-like macromolecular
carbohydrate derivative, which chemically and structurally resembles glycosaminoglycans. It is a
white odorless powder, slightly hygroscopic and soluble in water to 50% at pH 6. It has a
molecular weight of 4000 to 6000 Dalton with the following structural formula:
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ELMIRON® is supplied in white opaque hard gelatin capsules containing 100 mg pentosan
polysulfate sodium, microcrystalline cellulose, and magnesium stearate. It also contains
pharmaceutical glaze (modified) in SD-45, synthetic black iron oxide, FD&C Blue No. 2 aluminum
lake, FD&C Red No. 40 aluminum lake, FD&C Blue No. 1 aluminum lake, D&C Yellow No. 10
aluminum lake, n-butyl alcohol, propylene glycol, SDA-3A alcohol, and titanium dioxide. It is
formulated for oral use.

CLINICAL PHARMACOLOGY
General: Pentosan polysulfate sodium is a low molecular weight heparin-like compound. It has
anticoagulant and fibrinolytic effects. The mechanism of action of pentosan polysulfate sodium in
interstitial cystitis is not known.

Pharmacokinetics:

Absorption: In a clinical pharmacology study in which healthy female volunteers received a single
oral 300 or 450 mg dose of pentosan polysulfate sodium containing radiolabeled drug as a
solution under fasted conditions, maximal levels of plasma radioactivity were seen approximately
at a median of 2 hours (range 0.6-120 hours) after dosing. Based on urinary excretion of
radioactivity, a mean of approximately 6% of a radiolabeled oral dose of pentosan polysulfate
sodium is absorbed and reaches the systemic circulation.

Food Effects: In clinical trials, ELMIRON® was administered with water 1 hour before or 2 hours
after meals; the effect of food on absorption of pentosan polysulfate sodium is not known.

Distribution: Preclinical studies with parenterally administered radiolabeled pentosan polysulfate
sodium showed distribution to the uroepithelium of the genitourinary tract with lesser amounts
found in the liver, spleen, lung, skin, periosteum, and bone marrow. Erythrocyte penetration is low
in animals.

Metabolism: The fraction of pentosan polysulfate sodium that is absorbed is metabolized by
partial desulfation in the liver and spleen, and by partial depolymerization in the kidney to a large
number of metabolites. Both the desulfation and depolymerization can be saturated with
continued dosing.

Excretion: Following administration of an oral solution of a 300 or 450 mg dose of pentosan
polysulfate sodium containing radiolabeled drug to groups of healthy subjects, plasma
radioactivity declined with mean half-lives of 27 and 20 hours, respectively. A large proportion of
the orally administered dose of pentosan polysulfate sodium (mean 84% in the 300 mg group and
58% in the 450 mg group) is excreted in feces as unchanged drug. A mean of 6% of an oral dose
is excreted in the urine, mostly as desulfated and depolymerized metabolites. Only a small fraction
of the administered dose (mean 0.14%) is recovered as intact drug in urine.

Special Populations: The pharmacokinetics of pentosan polysulfate sodium has not been studied
in geriatric patients or in patients with hepatic or renal impairment. See also PRECAUTIONS-
Hepatic Insufficiency.

Drug-Drug Interactions: In a study in which healthy subjects received pentosan polysulfate sodium
100 mg capsule or placebo every 8 hours for 7 days, and were titrated with warfarin to an INR of
1.4 to 1.8, the pharmacokinetic parameters of R-warfarin and S-warfarin were similar in the
absence and presence of pentosan polysulfate sodium. INR for warfarin + placebo and warfarin +
pentosan polysulfate sodium were comparable. See also PRECAUTIONS on the use of
ELMIRON® in patients receiving other therapies with anticoagulant effects.

Pharmacodynamics:

The mechanism by which pentosan polysulfate sodium achieves its effects in patients is unknown.
In preliminary clinical models, pentosan polysulfate sodium adhered to the bladder wall mucosal
membrane. The drug may act as a buffer to control cell permeability preventing irritating solutes
in the urine from reaching the cells.

CLINICAL TRIALS

ELMIRON® was evaluated in two clinical trials for the relief of pain in patients with chronic
interstitial cystitis (IC). All patients met the NIH definition of IC based upon the results of
cystoscopy, cytology, and biopsy. One blinded, randomized, placebo controlled study evaluated
151 patients (145 women, 5 men, 1 unknown) with a mean age of 44 years (range 18 to 81).
Approximately equal numbers of patients received either placebo or ELMIRON® 100 mg three
times a day for 3 months. Clinical improvement in bladder pain was based upon the patient’s own
assessment. In this study, 28/74 (38%) of patients who received ELMIRON® and 13/74 (18%) of
patients who received placebo, showed greater than 50% improvement in bladder pain (p=0.005).

A second clinical trial, the physician’s usage study, was a prospectively designed retrospective
analysis of 2499 patients who received ELMIRON® 300 mg a day without blinding. Of the 2499
patients, 2220 were women, 254 were men, and 25 were of unknown sex. The patients had a mean
age of 47 years and 23% were over 60 years of age. By 3 months, 1307 (52%) of the patients had
dropped out or were ineligible for analysis, overall, 1192 (48%) received ELMIRON® for 3 months;
892 (36%) received ELMIRON® for 6 months; and 598 (24 %) received ELMIRON® for one year.

Patients had unblinded evaluations every 3 months for the patient’s rating of overall change in pain
in comparison to baseline and for the difference calculated in “pain/discomfort” scores. At
baseline, pain/discomfort scores for the original 2499 patients were severe or unbearable in 60%,
moderate in 33% and mild or none in 7% of patients. The extent of the patients’ pain improvement
is shown in Table 1.

At 3 months, 722/2499 (29%) of the patients originally in the study had pain scores that improved
by one or two categories. By 6 months, in the 892 patients who continued taking ELMIRON®, an
additional 116/2499 (5%) of patients had improved pain scores. After 6 months, the percent of
patients who reported the first onset of pain relief was less than 1.5% of patients who originally
entered in the study (see Table 2).

Table 1: Pain Scores in Reference to Baseline in Open Label
Physician’s Usage Study (N=2499)'

Efficacy Parameter 3 months? 6 months?

Patient Rating of Overall Change N=1161 N=724

in Pain (Recollection of difference Median=3 Median=4

between current pain and Mean=3.44 Mean=3.91

baseline pain)? Cl: (3.37, 3.51) Cl: (3.83, 3.99)

Change in Pain/Discomfort Score N=1440 N=904

(Calculated difference in scores Median=1 Median=1

at the time point and baseline)* Mean=0.51 Mean=0.66
Cl: (0.45, 0.57) Cl: (0.61, 0.71)

1Trial not designed to detect onset of pain relief
2Cl = 95% confidence interval

36-point scale: 1 = worse, 2 = no better, 3 = slightly improved, 4 = moderately improved,
5 = greatly improved, 6 = symptom gone
43-point scale: 1 = none or mild, 2 = moderate, 3 = severe or unbearable

Table 2: Number (%) of Patients with New Relief of Pain/Discomfort!
in the Open-Label Physician’s Usage Study (N=2499)

at 3 months?
(n=1192)

722/1192  (61%)

at 6 months?
(n=892)

116/892 (13%)

Considering only the patients who
continued treatment

Considering all the patients originally
enrolled in the study

722/2499 (29%) 116/2499 (5%)

1First-time Improvement in pain/discomfort score by 1 or 2 categories

2Number (%) of patients with improvement of pain/discomfort score at 3 months when
compared to baseline

SNumber (%) of patients without pain/discomfort improvement at 3 months who had
improvement at 6 months

INDICATIONS AND USAGE
ELMIRON® (pentosan polysulfate sodium) is indicated for the relief of bladder pain or discomfort
associated with interstitial cystitis.

CONTRAINDICATIONS
ELMIRON® is contraindicated in patients with known hypersensitivity to the drug, structurally
related compounds, or excipients.

WARNINGS
None.

PRECAUTIONS

General:

ELMIRON® is a weak anticoagulant (1/15 the activity of heparin). At a daily dose of 300 mg (n = 128),
rectal hemorrhage was reported as an adverse event in 6.3% of patients. Bleeding complications of
ecchymosis, epistaxis, and gum hemorrhage have been reported (see ADVERSE REACTIONS).
Patients undergoing invasive procedures or having signs/symptoms of underlying coagulopathy or
other increased risk of bleeding (due to other therapies such as coumarin anticoagulants, heparin,
t-PA, streptokinase, high dose aspirin, or nonsteroidal anti-inflammatory drugs) should be
evaluated for hemorrhage. Patients with diseases such as aneurysms, thrombocytopenia,
hemophilia, gastrointestinal ulcerations, polyps, or diverticula should be carefully evaluated before
starting ELMIRON®.

A similar product that was given subcutaneously, sublingually, or intramuscularly (and not initially
metabolized by the liver) is associated with delayed immunoallergic thrombocytopenia with
symptoms of thrombosis and hemorrhage. Caution should be exercised when using ELMIRON®
in patients who have a history of heparin induced thrombocytopenia.

Alopecia is associated with pentosan polysulfate and with heparin products. In clinical trials of
ELMIRON®, alopecia began within the first 4 weeks of treatment. Ninety-seven percent (97 %) of
the cases of alopecia reported were alopecia areata, limited to a single area on the scalp.

Hepatic Insufficiency:
ELMIRON® has not been studied in patients with hepatic insufficiency. Because there is evidence
of hepatic contribution to the elimination of ELMIRON®, hepatic impairment may have an impact
on the pharmacokinetics of ELMIRON®. Caution should be exercised when using ELMIRON® in
this patient population.

Mildly (<2.5 x normal) elevated transaminase, alkaline phosphatase, y-glutamyl transpeptidase,
and lactic dehydrogenase occurred in 1.2% of patients. The increases usually appeared 3 to 12
months after the start of ELMIRON® therapy, and were not associated with jaundice or other
clinical signs or symptoms. These abnormalities are usually transient, may remain essentially
unchanged, or may rarely progress with continued use. Increases in PTT and PT (<1% for both) or
thrombocytopenia (0.2%) were noted.

Information for Patients:

Patients should take the drug as prescribed, in the dosage prescribed, and no more frequently
than prescribed. Patients should be reminded that ELMIRON® has a weak anticoagulant effect.
This effect may increase bleeding times.

Laboratory Test Findings:

Pentosan polysulfate sodium did not affect prothrombin time (PT) or partial thromboplastin time
(PTT) up to 1200 mg per day in 24 healthy male subjects treated for 8 days. Pentosan polysulfate
sodium also inhibits the generation of factor Xa in plasma and inhibits thrombin-induced platelet
aggregation in human platelet rich plasma ex vivo. (See PRECAUTIONS-Hepatic Insufficiency
Section for additional information.)

Carcinogenicity, Mutagenesis, Impairment of Fertility:

Long term carcinogenicity studies of ELMIRON® in F344/N rats and B6C3F1 mice have been
conducted. In these studies, ELMIRON® was orally administered once daily via gavage, 5 days per
week, for up to 2 years. The dosages administered to mice were 56, 168 or 504 mg/kg. The
dosages administered to rats were 14, 42, or 126 mg/kg for males, and 28, 84, or 252 mg/kg for
females. The dosages tested were up to 60 times the maximum recommended human dose
(MRHD) in rats, and up to 117 times the MRHD in mice, on a mg/kg basis. The results of these
studies in rodents showed no clear evidence of drug-related tumorigenesis or carcinogenic risk.

Pentosan polysulfate sodium was not clastogenic or mutagenic when tested in the mouse
micronucleus test or the Ames test (S. typhimurium). The effect of pentosan polysulfate sodium on
spermatogenesis has not been investigated.



Pregnancy Category B:

Reproduction studies have been performed in mice and rats with intravenous daily doses of
15 mg/kg, and in rabbits with 7.5 mg/kg. These doses are 0.42 and 0.14 times the daily oral human
doses of ELMIRON® when normalized to body surface area. These studies did not reveal evidence
of impaired fertility or harm to the fetus from ELMIRON®. Direct in vitro bathing of cultured mouse
embryos with pentosan polysulfate sodium (PPS) at a concentration of 1 mg/mL may cause
reversible limb bud abnormalities. Adequate and well-controlled studies have not been performed
in pregnant women. Because animal studies are not always predictive of human response, this
drug should be used in pregnancy only if clearly needed.

Nursing Mothers:
It is not known whether this drug is excreted in human milk. Because many drugs are excreted in
human milk, caution should be exercised when ELMIRON® is administered to a nursing woman.

Pediatric Use:
Safety and effectiveness in pediatric patients below the age of 16 years have not been established.

ADVERSE REACTIONS

ELMIRON® was evaluated in clinical trials in a total of 2627 patients (2343 women, 262 men, 22
unknown) with a mean age of 47 [range 18 to 88 with 581 (22%) over 60 years of age]. Of the 2627
patients, 128 patients were in a 3 month trial and the remaining 2499 patients were in a long term,
unblinded trial.

Deaths occurred in 6/2627 (0.2%) patients who received the drug over a period of 3 to 75 months.
The deaths appear to be related to other concurrent ilinesses or procedures, except in one patient
for whom the cause was not known.

Serious adverse events occurred in 33/2627 (1.3%) patients. Two patients had severe abdominal
pain or diarrhea and dehydration that required hospitalization. Because there was not a control
group of patients with interstitial cystitis who were concurrently evaluated, it is difficult to
determine which events are associated with ELMIRON® and which events are associated with
concurrent illness, medicine, or other factors.

Adverse Experience In Placebo-Controlled Clinical Trials of
ELMIRON® 100 mg Three Times a Day for 3 Months

Body System/ ELMIRON® Placebo
Adverse Experience n=128 n=130
CNS Overall Number of Patients*
Insomnia
Headache
Severe Emotional Lability/Depression
Nystagmus/Dizziness
Hyperkinesia

Gl Overall Number of Patients*

w
o

Nausea
Diarrhea
Dyspepsia
Jaundice
Vomiting

Overall Number of Patients*

Rash

Pruritus
Lacrimation

Rhinitis

Increased Sweating

Skin/Allergic

Other Overall Number of Patients*

Amenorrhea
Arthralgia
Vaginitis
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Total Events

Total Number of Patients
Reporting Adverse Events 13 19

* Within a body system, the individual events do not sum to equal overall number of patients
because a patient may have more than one event.

The adverse events described below were reported in an unblinded clinical trial of 2499 interstitial
cystitis patients treated with ELMIRON®. Of the original 2499 patients, 1192 (48%) received
ELMIRON® for 3 months; 892 (36%) received ELMIRON® for 6 months; and 598 (24%) received
ELMIRON® for one year, 355 (14%) received ELMIRON® for 2 years, and 145 (6%) for 4 years.

Frequency (1 to 4%): Alopecia (4%), diarrhea (4%), nausea (4%), headache (3%), rash (3%),
dyspepsia (2%), abdominal pain (2%), liver function abnormalities (1%), dizziness (1%).
Frequency (< 1%):

Digestive: Vomiting, mouth ulcer, colitis, esophagitis, gastritis, flatulence, constipation, anorexia,
gum hemorrhage.

Hematologic: Anemia, ecchymosis, increased prothrombin time, increased partial thromboplastin
time, leukopenia, thrombocytopenia.

Hypersensitive Reactions: Allergic reaction, photosensitivity.

Respiratory System: Pharyngitis, rhinitis, epistaxis, dyspnea.

Skin and Appendages: Pruritus, urticaria.

Special Senses: Conjunctivitis, tinnitus, optic neuritis, amblyopia, retinal hemorrhage.

Post-Marketing Experience:

Rectal Hemorrhage: ELMIRON® was evaluated in a randomized, double-blind, parallel group,
Phase 4 study conducted in 380 patients with interstitial cystitis dosed for 32 weeks. At a daily
dose of 300 mg (n = 128), rectal hemorrhage was reported as an adverse event in 6.3% of patients.
The severity of the events was described as “mild” in most patients. Patients in that study who
were administered ELMIRON® 900 mg daily, a dose higher than the approved dose, experienced
a higher incidence of rectal hemorrhage, 15%.

Liver Function Abnormality: A randomized, double-blind, parallel group, phase 2 study was conducted
in 100 men (51 ELMIRON® and 49 placebo) dosed for 16 weeks. At a daily dose of 900 mg, a dose
higher than the approved dose, elevated liver function tests were reported as an adverse event in
11.8% (n = 6) of ELMIRON® treated patients and 2% (n = 1) of placebo treated patients.

OVERDOSAGE

Overdose has not been reported. Based upon the pharmacodynamics of the drug, toxicity is likely
to be reflected as anticoagulation, bleeding, thrombocytopenia, liver function abnormalities, and
gastric distress. (See CLINICAL PHARMACOLOGY and PRECAUTIONS sections.) At a daily
dose of 900 mg for 32 weeks (n = 127) in a clinical trial, rectal hemorrhage was reported as an
adverse event in 15% of patients. At a daily dose of ELMIRON® 900 mg for 16 weeks in a clinical
trial that enrolled 51 patients in the ELMIRON® group and 49 in the placebo group, elevated liver

function tests were reported as an adverse event in 11.8% of patients in the ELMIRON® group and
2% of patients in the placebo group. In the event of acute overdosage, the patient should be given
gastric lavage if possible, carefully observed and given symptomatic and supportive treatment.
DOSAGE AND ADMINISTRATION

The recommended dose of ELMIRON® is 300 mg/day taken as one 100 mg capsule orally three times
daily. The capsules should be taken with water at least 1 hour before meals or 2 hours after meals.

Patients receiving ELMIRON® should be reassessed after 3 months. If improvement has not occurred
and if limiting adverse events are not present, ELMIRON® may be continued for another 3 months.

The clinical value and risks of continued treatment in patients whose pain has not improved by
6 months is not known.

HOW SUPPLIED
ELMIRON® is supplied in white opaque hard gelatin capsules imprinted “BNP7600” containing
100 mg pentosan polysulfate sodium. Supplied in bottles of 100 capsules.

NDC NUMBER 0062-9800-01

STORAGE

Store at controlled room temperature 15°-30°C (59°-86°F).
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PATIENT LEAFLET
Questions and Answers About

ELMIRON®
(Generic name = pentosan polysulfate sodium) Capsules

What is the most important information | should know about ELMIRON®?
ELMIRON® (pronounced EL ma ron) is used to treat the pain or discomfort of interstitial cystitis
(IC).

You must take ELMIRON® as prescribed by your doctor in the dosage prescribed but no more
frequently than prescribed.

ELMIRON® is a weak anticoagulant (blood thinner) which may increase bleeding.

Call your doctor if you will be undergoing surgery or will begin taking anticoagulant therapy such
as warfarin sodium, heparin, high doses of aspirin, or anti-inflammatory drugs such as ibuprofen.

What is ELMIRON®?

ELMIRON® is used to treat the pain or discomfort of interstitial cystitis (IC). It is not known exactly
how ELMIRON® works, but it is not a pain medication like aspirin or acetaminophen and therefore
must be taken continuously for relief as prescribed.

Who should not take ELMIRON®?

¢ Patients undergoing surgery should speak with their doctor about when to discontinue
ELMIRON® prior to surgery.

¢ ELMIRON® should be used during pregnancy only if clearly needed.

What does your doctor need to know?

« If you are taking anticoagulant therapy such as warfarin sodium, heparin, high doses of aspirin,
or anti-inflammatory drugs such as ibuprofen.

* If you are pregnant.

o |f you have any liver problems.

How should | take ELMIRON®?
You should take 1 capsule of ELMIRON® by mouth three times a day, with water at least 1 hour
before meals or 2 hours after meals. Each capsule contains 100 mg of ELMIRON®.

What should | avoid while taking ELMIRON®?
Anticoagulant therapy such as warfarin sodium, heparin, high doses of aspirin or anti-inflammatory
drugs such as ibuprofen until you speak with your doctor.

What are the most common side effects of ELMIRON®?
The most common side effects are hair loss, diarrhea, nausea, blood in the stool, headache, rash,
upset stomach, abnormal liver function tests, dizziness and bruising.

Call your doctor if these side effects persist or are bothersome or if there is blood in your stool.

If you suspect that someone may have taken more than the prescribed dose of this medicine,
contact your local poison control center or emergency room immediately. This medication was
prescribed for your particular condition. Do not use it for another condition or give the drug to
others.

This leaflet provides a summary of information about ELMIRON®. Medicines are sometimes
prescribed for uses other than those listed in a Patient Leaflet. If you have any questions or
concerns, or want more information about ELMIRON®, contact your doctor or pharmacist. Your
pharmacist also has a longer leaflet about ELMIRON® that is written for health professionals that
you can ask to read.
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