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TABLE I ]
PUF demonstrates correlation with interstitial

cystltls diagnosis [19].

TABLE IV
Initial clinical diagnoses and potassium tegy
results for patients with pelvic pain.

PUF S8core Likelihood of IC
10-14 74%
15-19 76%
20+ 91%

IC = Interstitial cystitis; PUF = pelvic pain urgency
frequency.

represent significant numbers of unrecognized cases
of IC [19]. However, a negative PST does not con-
clusively rule out IC. Owing to the variable nature
of the symptoms, a patient with IC may have a neg-
ative PST result on any given day [24].

False negatives on the PST can occur in patients
who have had recent intravesical DMSO (dimethyl
sulfoxide] or heparin therapy, recent hydrodisten-
sion, or are on pain medications or already maxi-
mally stimulated [10]. Unlike cystoscopy with
hydrodistension, the PST can be performed on an
outpatient basis by non-urologists, and has a rapid
recovery time. It cannot be used to inspect the blad-

TABLE I}
Potassium sensitivity test (PST).

e Measures epithelial permeability
¢ Procedure
- Introduce H,O into bladder—establish baseline
of pain/urgency [0-5)
-~ Empty bladder
- Introduce KCl into bladder—reevaluate pain
— Any increase in pain or urgency >2 suggests IC
- If no response: remove catheter; urinate
-~ Reevaluate pain
* Role of PST in diagnosis
~ Healthy bladders do not respond with
pain/urgency to H,Q or KCl
~ Majority of patients with 1C have positive PST
(>70%)]
- Majority of patients with pelvic pain have
pasitive PST (80%)
* Positive PST: Not sufficient to diagnose IC
conclusively
* Negative PST" Does not rule out IC

Initial Clinical Median  Patients wyp,
Diagnosis No. Age (yr) + PST* (4, -
Pelvic pain 93 35 T 76%
Vulvar vestibulitis/ '

vulvodynia 45 36 37 (829,
Dyspareunia 28 40 25 ]89%;
Urgency-frequency

syndrome 24 41 18 [75%
Endometriosis 22 33 19 |186%)
Recurrent urinary

tract infection 15 31 12 (80%}
Yeast vaginitis 7 38 6 {86%|
Othert 6 39 5 |83%)
IC 4 35 4 (100%)|
Total 244 36 197 (B1%)

~There were na statistically significant differences
between any groups (P >.5 for all comparisons, Fisher
exact test]. The only groups with sufficient subjects
available for meaningful statistical power were pelvic
pain, vulvar vestibulitis/vulvodynia, endometriosis, and
dyspareunia.

Urethral syndrome (3 patients), detrusor instability
{1 patient|, pelvic floor dysfunction (1 patient|, and
urinary incontinence (1 patient)

Reprinted with permission from Parsons et al. Am |
Obstet Gynecol 2002,187(5):1395-1400 [23].

der wall or perform a biopsy, and the test may cause
immediate discomfort and flare-ups of the disorder.

Cystoscopy With or Without Hydrodistension.
Cystoscopy can be performed in the office or operat-
ing room using either a rigid or flexible cystoscope.
It provides a magnified inspection of the bladder and
urethral surface to rule out any abnormalities.
Cystoscopy is routinely performed on any patient
with micro- or gross hematuria, regardless of the
presence or absence of IC. Cystoscopy with
hydrodistension under anesthesia is of great use in
helping to make a final diagnosis of IC in late-
stage/severe disease, but is not sufficient in and of
itself. Hydrodistension allows for inspection of the
bladder to rule out tumors or inflammation, and
when performed under anesthesia can assess the
patient’s maximum bladder capacity. A small blad-
der capacity under anesthesia supports a diagnosis of
IC [6]. In addition to the diagnostic use of hydrodis-
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{ (ension, the procedure has been found to improve IC
§ symptoms 1 30% to 60% of patients within 2 to 4
% weeks (after an initial temporary period during
2 which symptoms worsen) and is therefore consid-
1 ered to be a short-term therapeutic option.

L mEeRARPY

i Until recently, few effective therapeutic options
4 were available for the management of acute and/or
% chronic interstitial cystitis, although there was sig-
% nificant diversity in the types of therapies used [25].
% In addition to specific diet and behavioral interven-
tions, the U.S. FDA has approved two pharmacolog-
ic treatments for the management of IC: oral pen-
4 tosan polysulfate sodium - (PPS} and intravesical
2 dimethyl sulfoxide. Numerous other intravesical
' and oral agents are also utilized to help manage the
g pain and inflammation associated with IC. Surgery
g (sce below] is used only as a last resort.

#. Nonpharmacologic Interventions

# Nonpharmacologic interventions, including specific

. diet modifications and behavioral interventions, can
% sugment the relief provided by traditional therapies.
i Atiecdotal evidence suggests that cigarette smoking
# ond highly acidic foods, such as alcohol, tomatoes,
it thocolate, and caffeinated or citrus beverages, and
tven artificial sweeteners can exacerbate symptoms
ot IC. In contrast, specific bladder training tech-
hiques, in which patients are instructed to initiate a
new voiding pattern based upon scheduled voiding,
may afford symptomatic relief to that subset of
ritients with [at most] minimal-to-moderate pain
18], Relaxation and distraction techniques also can
*used to maintain the schedule, and gentle stretch-
Mg and pelvic floor relaxation exercises may be used
% telieve the symptoms. Finally, psychological
Unseling often helps patients with pain manage-
‘?“; 1t may also be of benefit ta those patients suf-
“HNg concomitant anxiety/depression.

macolegic Interventions

3] Pentosan Polysulfate Sodium. Pentosan
glflfale Sodium therapy (PPS; Elmiron®, Ortho-
‘i‘ul Pharmaceutical, Raritan, NJ} is the first and
¥ oral drug approved by the U.S. FDA (1996)
€ relief of bladder pain or discomfort associat-
th IC. PPS is chemically and structurally simi-

lar to naturally occurring glycosaminoglycans
[{GAG) produced in the urinary epithelium [26]. It
is thought to act by replenishing a defective GAG
layer and inhibiting inflammatory processes. As
such, it provides a buffer to’ control cell permeabili-
ty and prevent irritating solutes from reaching
epithelial cells—in much the same manner that
Pepto-Bismol® (Procter & Gamble, Cincinnati, OH]
is used for gastrointestinal distress. In other words,
PPS coats the bladder epithelium and soothes the
inflammation.

The FDA-recommended dosage of oral PPS is 100
mg three times daily. Pain relief may require treat-
ment for 2 to 4 months {6 months for patients with
increased urinary frequency|] [27]. Patients are
encouraged to remain on oral PPS therapy for at
least 6 months. A double-blind, randomized, place-
bo-controlled trial of PPS demonstrated that PPS
reduced pain by at least 50% (versus placebo| after 3
months [27]. Symptomatic improvement has also
been shown to increase with duration of usage [28].

Clinical trials demonstrate that oral PPS is signif-
icantly more effective than placebo in reducing the
pain, urgency, frequency and nocturia associated
with IC. PPS also appears to increase bladder capac-
ity and volume per void [29,30]. The benefits of PPS
continue for at least 3 years after treatment, and PPS
treatment can lead to longer-duration remissions
[29,30]. PPS is well-tolerated, with infrequent, mild
and transient side effects including headache, alope-
cia, and minor gastrointestinal discomfort; approxi-
mately 1% of patients have slight liver function
changes, which have not been associated with jaun-
dice or other clinical signs and symptoms.

Intravesical Dimethyl Sulfoxide. Bladder instilla-
tion with dimethyl sulfoxide [DMSO) is the only
other therapy approved by the FDA for the manage-
ment of interstitial cystitis. DMSQ is an anti-inflam-
matory analgesic agent with muscle relaxing proper-
ties; weekly or biweekly DMSOQ treatments provide
at least moderate symptomatic relief for patients
with IC [31,32]. Treatments are offered either in-
office or, for highly motivated patients, at home with
self-catheterization. DMSQ is instilled through a
catheter and retained in the bladder for 15 minutes
before being expelled. Although DMSO has a good
safety profile, it leaves a garlic-like taste/odor on the
breath and skin for up to 72 hours post-treatment
[33], and patients are advised to undergo bloed test-
ing {including kidney and liver function tests) every
6 months. A majority of patients report sustained
remissions |34}, but repeated treatments are often
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necessary [35], and with continued instillations there
may be reduction in the length of remissions. -

other Pharmacologic Agents. While not specifical-
ly sanctioned by the FDA, a variety of other intra-
vesical and oral agents have been used for the man-
agement of IC. Intravesical heparin sulfate has been
used as both monotherapy and as combination ther-
apy {with intravesical DMSQ) for the acute manage-
ment and continued prophylaxis of IC, with general-
ly good results. Similarly, intravesical administra-
tion of PPS has been found to afford patients with
extremely severe disease a significant increase in
urodynamic capacity (after only 3 months of thera-
py) with a reduced side effect profile [36]. Ongoing
intravesical PPS therapy provides a continued slow,
but steady, increase in urinary retention time,
increasing asymptomatic relief, and prolonged
symptomatic remissions [37].

In addition, a wide range of oral treatments has
been used to augment the symptom and pain relief
of traditional agents. Antibiotics may be indicated if
there is concurrent urinary tract infection, but are
not effective in the symptomatic relief of IC.
Analgesics, including aspirin and acetaminophen
[possibly with codeine}, may help alleviate pain;
however, nonsteroidal anti-inflammatory (NSAID)
agents {including ibuprofen) may release histamine,
which exacerbates IC symptoms. Antidepressants,
particularly amitriptyline and other tricyclic antide-
pressants, provide mild to moderate central pain
modulation and reduce nocturia and frequency [38].
Patients must be told that these agents are being
prescribed for their analgesic properties and not for
psychiatric reasons. Antihistamines can facilitate
sleep and alleviate nocturia. Additional agents
include antispasmodics and the antiepileptic agent
gabapentin [39] (Table V).

surgery

Surgery is reserved for those patients with IC who
have severe disease and have not responded to any
other therapies; however, success is not assured.
Fulguration under general anesthesia can be used to
cauterize IC lesions; resection (also through the ure-
thra under general anesthesia) cuts around and
removes any ulcerations. While patients initially
report dramatic improvements, recurrence of the
ulcer or pain often occurs within 1 to 2 years.
Augmentation enlarges the bladder and may mini-
mize frequency of voiding, but it does not eliminate
pain and can lead to incontinence. Cystectomy

TABLE V
other pharmacologic agents.

« [ntravesical heparin sulfate
— As hoth monotherapy, or in combination with
DMSO
« Antibiotics
— Not effective in the symptomatic relief of 1
» Analgesics (for pain relief]
« Antidepressants
— Amitriptyline/other tricyclic agents can provige
mild/moderate pain modulation and reduce
nocturia/frequency
» Antihistamines
— Facilitate sleep/reduce nocturia
» Antispasmodics (e.g., hyoscyamine)

{removal of the bladder| is performed only wher ai}
other forms of therapy have failed—that, fortunate.
ly, is very rare.

MANAGEMENT GUIDELINES

It is of great importance that patients be accurately
diagnosed and receive prompt treatment if they have &
IC. To facilitate this, a diagnostic and treatment .
algorithm is presented in Figure 2.

Patients with IC initially present with urinary
urgency and frequency, with or without pain,
Diagnostic assessment includes a medical history,
physical examination, a urinalysis, and a urine cul-
ture. In the event that patients have no pain, and |
both the examination and the culture yield normal
or negative results, the likely diagnosis is overactive
bladder (QAB|. A positive urine culture finding, with
or without pain, is indicative of a UTI; treatment
involves appropriate antibiotic therapy. Patients wha
present with urinary urgency and frequency, chronic £
pain, and negative findings from the urinalysis and
urine culture should be assessed for chronic pelvic
pain syndromes, particularly IC. Additional diagnos-
tic tests, including the PUF scale, intravesical PST,
and cystoscopy with hydrodistension, are often wat-
ranted. Initial therapy for IC includes oral PP5
intravesical DMSO or heparin, and adjuvant medical
agents (along with nonpharmacologic interventions)

If treatment fails after an initial diagnosis of OAB,
IC should be suspected, and appropriate therapy
begun. Similarly, women diagnosed with a UT] whd
fail standard antibiotic therapy may require antibi
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Clinical Presentation
Urgency + Freguency + Pain

Diagnostic Assessment
History
Physical examination
Urinalysis
Urine culture

Diagnostic Test Results

4 { l
; — Pain *+ Pain + Pain
i ~ Exam + Culture — Culture
{ ~ Cultura
| )
: Diagnosis
I 1 ) L
OAB uTl IC/CPPS
; Treatment
' d 4 L

Antibiotics PPS,
intravesical DMSO

Anticholinergics

1 .
' If treatment fallure, suspect...
4
UTI Resistant UTI, OAB, IC

;  FIG. 2. Diagnosis and treatment algorithm for interstitial
tystitis,

: btics that cover resistant uropathogens. In addition,
s - such patients may benefit from additional diagnos-
lic assessment to rule out OAB and IC.

CONCLUSIONS

¢ Interstitial cystitis is far more common than previ-
.+ usly believed, with a potential patient population
- ¢ Mumbering in the millions. The sometimes severe

4nd chronic pain associated with the syndrome can
_ Mave significant ramifications to quality of life; the
. f;’:l_mpn 5-7-year delay in diagnosis and treatment

gw{-_iﬂt‘mn only fur'ther exacerbates and prolongs the
Hlering, In considering the diagnosis of IC, there
™ay be the need for a reevaluation in the traditional
i”necolqgic paradigm surrounding the assessment
'-{; ?br()mc pelvic pain. The fact that the symptoms
{C are often gynecologic in nature reinforces the
¢¢d for clinicians to include IC in the differential

bk ; . : . X
#8nosis when evaluating chronic pelvic pain.

BN

Advances in the diagnostic process, including the
PUF questionnaire and potassium sensitivity test,
may facilitate more rapid diagnosis for women pre-
senting with urinary frequency, urgency, and pelvic
pain of unknown etiology. Finally, pentosan polysul-
fate sodium capsules afford women a safe and effec-
tive oral alternative to weekly or biweekly bladder
instillations with DMSO or heparin for the manage-
ment of IC. It is hoped that as more clinicians
become knowledgeable about the signs and symp-
toms of IC, prompt diagnosis and effective treat-
mcnt can be initiated, thereby minimizing the pain
and suffering of the afflicted women.
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