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ABSTRACT

Cystitis of the bladder and urinary tract, particularly interstitial cystitis, are treated using
effective unit doses of chondroitin sulfate. Further, cystitis patients are screened for their

5 response to a given Cystitis treatment using a method in which patients are first challenged
with an 1mitant and then treated with a selected cystitis therapeutic. Candidates for further
treatment are identified as those patients who on receiving the selected therapeutic, report
relief from at least one symptom elicited with the irritant. Also provided are kits

comprising solutions for carrying out this screening method.
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TREATMENT OF CYSTITIS WITH CHONDROITIN SULFATE

Field of the Invention

The mvention relates to therapeutic and diagnostic methods useful in the treatment and assessment

of cystitis, including interstitial cystitis, and related bladder conditions.
keroun h

Interstitial cystitis is a bladder condition associated with discomfort and pain elicited by urinary
irntants, causing urgency for, and increased frequency of urination. Because its cause is poorly
understood, the development of useful treatments has followed approaches that are largely empirical
and even haphazard, and these approaches have failed to yield more than a few useful therapeutic
agents and treatments. As described by Sant and La Rock in Interstitial Cystitis, Vol. 21(1), February
1994 at p.73, current therapies include pharmacotherapy, with intravesical use of dimethyl sulfoxide
being the only therapy approved by the FDA. Still, a variety of other agents are in use to treat
symptoms of interstitial cystitis, either alone or in combination with DMSO. Such agents include
sodium oxychlorosene (Clorpactin), heparin, hyaluronic acid, steroid, sodium bicarbonate, silver
nitrate, sodium pentosanpolysulfate, cromolyn sodium, lidocaine and doxorubicin. Many of these
agents can be delivered orally, but to be effective are most typically delivered by instillation either as
monotherapy, combination therapy or sequential therapy. These agents and therapies target the
bladder mucosal lining, and provide symptomatic relief of pain. frequency and urgency. Of these

therapies, however, few offer relief over sustained periods.

There 1s a need to provide, on a cost-effective basis, agents and therapies that are useful to treat
cystitis, inchuding interstitial cystitis and related conditions of the bladder and urinary tract that result

from an eroded mucosal lining. There is also a need to provide methods by which patients can be
screened to reveal therapeutic agents effective to treat that patient's particular condition. It is

accordingly an object of the present invention to provide such a diagnostic screening method.
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Summary of the Invention

For use in treating various forms of cystitis as they affect the bladder and urinary tract,
particularly including interstitial cystitis, the present invention exploits chondroitin sulfate in effective
5 unit doses. Effective unit doses particularly are those which provide relief from at least one symptom
elicited in a patient upon instillation of an irritant. In embodiments of the invention, compositions
effective to treat cystitis include sterile, aqueous compositions comprising:
(1)  aunit dose of injectable grade chondroitin sulfate of up to about 200mgs, e.g.. in the
range from 40mgs to 120mgs, and
10 (2)  a pharmaceutically acceptable aqueous carrer, in a volume that is patient-tolerated

and sufficient for exposing the bladder surface area to be treated

Also provided by the present invention is a method useful for screening patients to identify
patients likely to respond to a given cystitis therapy, the method comprising the steps of
15 (1)  delivering to the patient by instillation a challenge solution containing an irritant
effective to elicit symptoms in a patient afflicted with cystitis,
(2)  draining the irritant solution after the symptoms are elicited, and then
(3)  delivering to the patient by instillation a neutralizing solution comprising an agent
having interstitial cystitis treatment properties,
20 whereby patient responders are identified as those patients reporting relief from at least one

symptom elicited by the challenge solution, when the neutralizing solution is instilled.

This diagnostic screening method of the invention can usefully be applied to any agent whose

utility in treating IC is known or is under Investigation.
25

Also provided by the present invention is a kit useful clinically for performing the methodjust
descnbed the kit comprising, in combination,

(1) afirst sterile neutralizing solution comprising an effective amount of an agent, such

as chondroitin sulfate, useful to treat symptoms of interstitial cystitis or related

B e et e et s .-
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bladder condition, and an aqueous vehicle,

(2) a second sterile challenge solution comprising an irritant for eliciting a
response in a patient afflicted with cystitis or having an eroded bladder lining; and
(3)  printed instructions teaching the use, in combination, of the first and second

5 sterile solutions in accordance with the method just described.

Other aspects of the invention and embodiments thereof are now described in greater detail
hereinatter.

10 Detailed Description and Preferred En bodimt

The compositions and methods of the present invention are useful in the treatment and

assessment of various forms of cystitis as they occur particularly in the bladder, but also as they occur

In the unnary tract including the urethra and those other mucosal surfaces that are exposed to

15 treatment by the vesicular instillation route of administration By this route, a sterile catheter is placed
into Lthe bladder through the urethra, and the treatment solution fed through the catheter. Solution
drainage is similarly through the catheter, by gravity flow. The forms of cystitis that can be treated

include particularly interstitial cystitis and those other forms of cystitis and related bladder conditions

that respond to an enhancement of mucosal integrity and barrier function that is believed to result

20 when the present chondroitin sulfate treatment is used. These include radiation-induced cystitis and

hemorrhagic cystitis

For use In treating interstitial cystitis and these related conditions, the present invention

exploits chondroitin sulfate which is an acidic mucopolysaccharide and is one of the

25 glycosaminoglycans (GAGs). Its repeating disaccharide unit is made of glucuronic acid and

galactosamune with one sulfate group in a B (1-3') linkage, i.e. N-acetyl galactosamine sulfate. This
disaccharide unit is polymerized in B (1-4") linkage.

Chondroitin sulfate (CS) is available in a number of mono-sulfated forms, varying according
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to specific chemical composition usually as related to extraction source, chain length usually as
related to processing techniques, degree of sulfation, etc. For use in the present invention, the CS
is desirably in pyrogen free form and is highly purified, thus yielding an "injectable grade" of material
having the qualities required for human use by the various regulating agencies. Such material is
available from a variety of commercial sources, and the present literature is replete with descriptions
of methods suitable for producing such material. In embodiments of the invention, the CS is within
the molecular size range of from about 5,000 Daltons to about 75,000 Daltons, for example from
about 10,000 Daltons to about 40,000 Daltons. A suitable natural source for CS within this size range
1s soft connective tissue, such as cartilage. In a specific embodiment, the CS starting material is
obtaned from bovine cartilage and subsequently refined by established methods to yield the desired
imectable grade and molecular size fractionated CS. Alternatively, it will be appreciated that the CS
can be obtained from other sources, including synthetic routes, or can be blended to combine
synthetic and natural CS forms into the desired composition. Desirably, but not essentially, the CS

compnses the A-form and C-form of CS, in a blend of form 3:1 to 1:3 on a molar basis, e.g., about
1:1.

It will be understood that the CS typically is in salt form, and in accordance with embodiments

of the invention, is in the sodium salt form.

For use, the CS is formulated as a sterile, aqueous solution. The formulation is desirably
adapted for single dose administration, although it will be appreciated that a multi-dose formulation
may be utilized to treat a number of patients. The unit dose of CS suitable for administration to the
patient may vary depending on the severity of the condition, the type of ailment whether interstitial
cystitis or related condition, and the duration of treatment: A useful unit dose for an adult afflicted
with interstitial cystitis can be 200mgs or higher, but more typically will be within the range from
40mgs to 120mgs, preferably from 60mgs to 100mgs and more preferably from 70mgs to 90mgs.

In a specific embodiment of the invention, the unit dose is about 80mgs.

The unit dose of CS is desirably formulated in a solution volume sufficient to expose the
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bladder surface to be treated, and is at least tolerable and more desirably comfortable for the patient.
The upper hmit for such volumes lies below the volume causing hydrodistention. For adult patients,
solution volumes are surtably up to about 100mL, e.g. up to about 75mL, and preferably up to about
S0mL. In a specific embodiment of the invention, a solution volume of about 40mL is utilized.

As vehucle for such solutions, there may be employed sterile water, saline or buffered saline.
The saline vehicle is particularly useful, and in embodiments of the invention, the vehicle is 0.9%

sahne. Alternatively, phosphate buffered saline vehicles may be used.

The concentration of CS within the solution will of course vary in accordance with the amount
of CS formulated and the solution volume employed. CS is relatively soluble in aqueous vehicles,
and a wide range of concentrations may therefore be formulated. In embodiments of the invention
the CS concentration lies within the range from 0.1mg/mL to 100mg/mL, preferably 1 Omg/mL to
20mg/mL. In a specific embodiment of the invention, the formulation has a CS concentration of
about 2mg/mL. In a particular specific embodiment of the invention, the formulation achieves this
concentration by providing a formulation containing 80mgs of CS in a 40mL volume of phosphate
buffered saline. In another embodiment of the invention, the CS is formulated at high concentration,
containing about 80mgs of CS in 4mL of vehicle. Such a composition is suitable particularly as a
concentrate, for use in "spiking" a standard 2mg/mL solution to increase the CS dose made available

to the patient upon instillation where desired.

Formulation of the CS will of course be performed in a manner established in the
pharmaceutical art. Unit or single doses can be produced simply by metering the unit dose of CS, say
80mgs, into a vial which then receives 40mL of vehicle or diluent, under aseptic filling conditions.

In use, the CS composition is administered by instillation or like method that directs the
composition to the luminal (mucosal) surface of the affected bladder or associated surface of a patient
having the symptoms of cystitis including radiation-induced cystitis, hemorrhagic cystitis and, in
accordance with a preferred embodiment of the invention, interstitial cystitis. In addition to IC
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patients, such treatment can be usefill, as noted. for "related bladder conditions”, 1.e., for those
patients having an erosion of either the bladder lining or the lining of the urethra or ureters which s
sufficiently severe to cause pain or discomfort when chemical irritants are present in the urine. With
each treatment, the composition is instilled, for instance as a 2.0mg/mL dose of CS in a buffer volume
of 40mL, after any residual urine has been removed. The patient then retains the solution for a period
desirably of not less than 30 minutes. In a typical treatment regimen, weekly treatments are performed
for about 4 weeks, and then monthly treatments are performed thereafter until symptoms are relieved.
Some patients may benefit from up to 6 weekly instillations, then instillations once monthly theréafter

depending on their symptomatic response.

As noted 1n the examples, patients treated in the manner just described have responded well,
by indicating that symptoms of pain, urgency and/or frequency have subsided. Particularly, in human
clinical studies, it has been revealed that 5 of 6 subjects have remained asymptomatic for periods
longer than 8 months, indicating that the treatment with CS does not have the drawback of regression

seen with other therapies.

The present success with chondroitin sulfate is both a surprising and significant result, given,
on the one hand, that chondroitin sulfate is both a commercially available and relatively inexpensive
agent and, on the other hand, that so few agents tested for IC are found to provide actual benefit to
the patient. Because diagnosis of IC i1s difficult, and because identification of useful therapeutic
agents has been so elusive, there is provided in another aspect of the invention 2 method by patients

are screened to identify responders to a given IC therapy. Particularly, the present invention further
provides a method comprising the steps of

- delivering to the bladder of a given patient, a challenge solution containing an irritant in an

amount and for a period of time sufficient to elicit a Symptom in a patient having an eroded
bladder epithelium;

-draining the challenge solution after the sensation is ehcited; and then

@008
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- instilling a neutralizing solution containing a selected agent useful to treat cystitis,

whereby patients reporting relief from the challenge solution are identified as candidates for

subsequent treatment with the selected cystitis treatment agent.

It will thus be appreciated that the present method is capable not only of indicating that a
given patients suffers from interstitial cystitis or a condition related by an erosion of the bladder lining
but, significantly, also of revealing those patients who would benefit from treatment with a particular
cystitis treatment agent. This approach has the advantage of identifying therapies that are adapted

10 particularly for use in treating a given patient and the particular form or severity of cystitis presented
by that particular patient.

'For use in this method, the eliciting of a sensation in a given patient can be achieved using

various irritants. In a specific embodiment of the invention, the irritant is potassium chloride,

15 delivered in a 3.0% sterile solution. Other irritants, such as urea, can also be employed to "challenge"
the patient. In general terms, the irritant is any physiologically tolerable agent that will elicit a
sensation of discomfort or irmitation in a patient having an eroded bladder lining, when delivered to

the bladder of such a patient. As with the chondroitin sulfate treatment, the irritant is desirably
admunistered by instillation, using a volume of preferably about 40mL of an aqueous vehicle such as

20 sterile water, saline or PBS. Suitable irritants generally will raise a response in the patient within
minutes. In the case of the 3.0% KCI solution for instance, patients typically will respond with a

sensatton of discomfort within about 2-3 minutes.

For those patients in whom a symptom is elicited by the irritant, the irritant is then drained and
25 the patient is then treated by instillation with a solution containing a selected cystitis treatment agent.

As noted, desired cystitis treatment agents are those which "neutralize”, i.e, relieve, the sensation
elicited by the challenge solution containing the irritant.

The chosen cystitis treatment agent can be any of the currently used agents, or an agent
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candidate suspected of being usefu] to relieve the sensation, and hence treat the symptoms of the
interstitial cystitis or related condition. Such known agents include those delivered by instillation,
such as DMSO, heparin, pentosanpolysulfate and hyaluronic acid. As candidate agents, these may
include various agents known to be among the constituents of the bladder lining, including the
glycosaminoglycans (GAGs) such as the various forms of hyaluronic acid, other forms of chondroitin
sulfate and other forms of heparin. As noted hereinabove, such agents should be administered in a
volume sufficient to bathe the bladder lining with an amount of the agent determined to be suitable

for investigating a therapeutic effect.

Patients that respond to the agent desirably are continued on therapy with that agent. It is
recommended that such therapy continue as once weekly treatments for an additional three weeks,

followed by once monthly treatments for about five months or until symptoms have resolved.

For use in this diagnostic method of the present invention, there is further provided by the

present invention a kit comprising, in combination,

(1)  afirst sterile solution comprising an amount of chondroitin sulfate sufficient

to treat symptoms of interstitial cystitis or related bladder condition and an aqueous

vehicle,

(2)  asecond sterile solution comprising an irritant salt for eliciting a response in

a patient having an eroded bladder lining; and

(3)  printed instructions teaching the use, in combination, of the first and second

sterle solutions in accordance with the method just described.

Such a kit may take the form of a box or other package in which the first and second sterile
solutions are provided in separate vials containing ready-to-use solutions, having the concentrations

and umt doses described above. The printed instructions will convey to the end-user the

CA 02269260 1999-04-16
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methodology described hereinabove, and as described below in the examples.

Examples

5 The following describes the treatment of interstitial cystitis patients in a clinical setting,

For use 1n treatment, chondroitin sulfate, as the sodium salt, was purchased as injectable
grade, non-pyrogenic and highly purified from Bioibenca, S A. in Barcelona, Spain. The CS was
obtained from bovine cartilage to control its punty and composition of chondroitin sulfate in terms

10 of its isomers A/C (60:40) and carboxyl/O-sulfate ratio (about 0.95), with other specifications being -

the following:

Appearance: white to shghtly off-white highly hygroscopic solid powder
Purity (anhydrous basis). >98.0%
15 pH in 1% water: 5.5-7.5
Specific rotation (4% water): -20 to -30 degrees
Nitrogen (anhydrous basis): 2.5-3.5%
Sulfur (anhydrous basis): 5.0-7.0%
Sulfate ash (anhydrous basis): 21-29%
20 Heavy metals: <20ppm
Chloride: <0.1%
Proteins (anhydrous basis): <1.0%
Pyrogen: pyrogen free
Average Molecular Weight: 10,000-40,000 Daltons
235

This CS was formulated as a 2.0mg/mL solution, by blending, the following ingredients:

CA 02269260 1999-04-16
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Ingredient Formula Quantity (per mL)
Na Chondroitin Sulfate (as anhydrous) 2.0mg
Sod. Chloride, USP 8.5 mg

Dibasic Sodium Phosphate 7H,0, USP 0.42 mg
5 Monobasic Sodium Phosphate 2H,O0,USP  0.04 mg

Sterile Water for Injection., USP

OR

Stenile Water for Irrigation USP QS to Volumc
10

For compounding, 40mL of water for injection, USP, is collected, and the required
amount of Sodium Chlonde 1s added and mixed until completely dissolved (a minimum of 15
minutes). The required amount of monobasic and dibasic Sodium Phosphate is then added and
15 mixed until completely dissolved (a2 mummum of 15 minutes). Then, the required amount of
Sodium Chondroitin Sulfate, is added and mixed until completcly dissolved (a minimum of 4
hours for hydration). If necessary the pH is adjusted to 7.2 0.1 with IN Sodium Hydroxide in

WEFI, USP or 1 N Phosphoric Acid in WFI, USP. Then, add sufficient quantity to final volume
with sterile water for injection, USP and mix thoroughly.

20
The compounded solution is then sterile filled as 40mL aliquots into into 50mL_molded
Fhint T type vials previously sterilized at 250 C for 180 minutes, and stoppered using 100%
synthetic rubber stoppers of the 20mm type. The vials were then labeled as sterile sodium
chondroitin sulfate solution, 2.0%, bearing the trademark "Uracyst-S".
25
For use in the method of the present invention, a 3.0% KCL solution was prepared, using the
general processing conditions and vials as described above, as a 30mg/mL KCl solution buffered to
pH 7.0 £ 0.5 in 40mL of sterile water for injection or irrigation, and labeled "Solution K",

10
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The CS so formulated (40 mL of 0.2%w/v sterile sodium chondroitin sulfate solution,
hereinafter termed Uracyst-S) was assessed, with the KCl solution prepared as described above, In
a puot study with six patients diagnosed with interstitial cystitis. More particularly, the pilot study was

conducted to assess relief of interstitial cystitis symptoms on potassium sensitive bladders.

Patients with urinary urgency and/or bladder pain were selected randomly as they were
referred to the clinic. They were examined to determine that there was no obvious cause for their
symptoms such as a bladder infection, urethral stricture, cystitis cystica etc. If the findings were
negative the patient was included in this study. Patients were first instilled intravesically with
sterile water through a sterile catheter to verify the baseline symptoms of urinary urgency and
bladder pain, when the bladder was filled. Then, excess water was drained through the instillation
catheter, followed by instillation of the potassium test solution (Solution K - 40 mL Sterile
Potassium Chloride Solution, 3.0%). Urgency and pain evoked by the potassium test solution
were measured by sconing against the baseline symptoms of the water instillation. Residual
potassium solution was drained and Uracyst-S was instilled to measure its effect in neutralizing
the potassium evoked symptoms. Those patients responding positive to Uracyst-S neutralization
effect, received three further weekly instillations of Uracyst-S, followed by monthly instillation for

relief of their interstitial cystitis symptoms.

Six patients reporting a positive response to the potassium test were given a bladder
instillation of 40 mL of Uracyst-S to neutralize the potassium-evoked symptoms. All six patients

- reported improvement to their potassium-evoked symptoms ranging from complete to moderate

relief. This instillation was considered their first treatment. A further three weekly instillations
were administered, then monthly thereafter. These patients are now at month eight. As noted
below, five of the six patients showed significant improvement in their baseline symptoms, the

sixth patient had some decrease in frequency and nocturia but no significant relief of pain.

In the pilot study, patients with urinary urgency and/or bladder pain were selected randomly as

11

CA 02269260 1999-04-16

@013



04/16/99 FRI 14:26 FAX 705 852 6074 GASTLE AND ASSOCIATES

10

15

20

25

they were referred to the clinic. They were examined to determine that there was no obvious
cause for their symptoms such as a bladder infection, urethral stricture, cystitis cystica etc. If the
findings were negative, the patient was included in this study. Patients were first instilled
Intravesically with sterile water to verify the baseline symptoms of urinary urgency and bladder
pain, when the bladder was filled. Then, excess water was drained through the instillation
catheter, followed by instillation of the potassium test solution (Solution K - Sterile Potassium
Chlonde Solution 3.0%). Urgency and pain evoked by the potassium test solution were measured
by scoring against the baseline symptoms of the water instillation. Residual potassium solution
was drained and Uracyst-S was instilled to measure its effect in neutralizing the potassium-cvoked
symptoms. Those patients responding positive to Uracyst-S neutralization effect, received three
further weekly instillations of Uracyst-S, followed by monthly instillation for relief of their

interstitial cystitis symptoms.

Six patients reporting a positive response to the potassium test were given a bladder instillation of
40 mL of Uracyst-S to neutralize the potassium-evoked symptoms. All six patients reported

improvement to their potassium-evoked symptoms ranging from complctec to moderate relief.

This instillation was considered their first treatment. A further three weekly instillations were
adminustered, then monthly thereafter. These patients are now at month eight. Five of the six
patients showed significant improvement in their baseline symptoms, the sixth patient had some

decrease In frequency and nocturia but no significant relief of pain.

Patient # 1 — HB

Patient has a need to urinate hourly and complains of bladder pain. The response to the

- potassium test was quite severe for pain and moderate for urgency. Uracyst-S provided total

relief of the potassium induced pain symptoms and a mild relief to induced urgency and felt it
provided a slight improvement in baseline symptoms. Patient had improvement in frequency but

little to no improvement of pain symptoms with continued Uracyst-S instillations (three additional
weekly 1nstillations then monthly thereafter). |

12
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Patient # 2 — MM

Complained of frequency and pain even when bladder empties. Cystoscopy and urinalysis were
negative. The response to the potassium test was moderately severe for pain and mild to
moderate for urgency. Uracyst-S provided total reliel of the potassium-induced pain, mild relief
of urgency and no improvement in baseline symptoms. Patient’s symptoms continue to be well
controlled with continued Uracyst-S instillations (three additional weekly instillations then
monthly thereafter).

Patient # 3 - MD

Patient complained of chronic bladder irritation. The response to the potassium test was
moderately severe for pain and mildly moderate to urgency. The Uracyst-S provided moderate to
total relief of potassium induced pain and urgency, with no improvement in baseline symptoms.
This patient continues to respond positively to continued Uracyst-S instillations (three additional

weekly instillations then monthly thereafter).

Patient # 4 - BK

Patient has had moderately severe frequency for the past 3 years and bladder pain that fluctuates
from mild to moderate to occasional flares of severe pain. The response to the potassium test was
mildly moderate for pain and moderately severe for urgency. Uracyst-S provided mild relief of
pain and total relief of urgency induced by the potassium test. There was no improvement in

baseline symptoms. This patient’s response to continued Uracyst-S was excellent with a total

remission of all symptoms.

Patient # S — Mary D

Every two or three weeks patient experienced difficulty with frequency and bladder pain. The
response to the potassium test was moderately severe for pain and severe for frequency. The
Uracyst-S provided total relief of the potassium induced symptoms with no effect on baseline
symptoms. The patient continues to respond to Uracyst-S instillations (three additional weekly

13
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instillations then monthly thereafter).

Patient # 6 — SM
Patient experienced frequency that ranged from moderate to severe and had limited responds to

5 earlier DMSO treatments. The response to the potassium test was moderately severe for urgency
with no effect on pain. Uracyst-S provided total relief of the potassium induced urgency. The

patient continues to respond positively to Uracyst-S instillations (three additional weekly
mstillations then monthly thereafter).

14
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We Claim:

1. The use of chondroitin sulfate in the preparation of a medicament adapted for delivery by
instillation, for the treatment of cystitis of the bladder or urinary tract.

2.  Theuse of chondroitin sulfate according to claim 1, wherein the chondroitin sulfate is present

in the medicament at a dose in the range from 40mgs to 120mgs.

3.  Theuse of chondroitin sulfate according to claim 1, wherein the chondroitin sulfate is present

in the medicament at a concentration within the range from 0.1mg/mL to 100mg/mL.

4.  The use of chondroitin sulfate according to claim 3, wherein the chondroitin sulfate is present

in the medicament at a concentration within the range from 1mg/mL to 10mg/mL.

5. The use of chondroitin sulfate according to any one of claims 1-4, for the treatment of

interstitial cystitis.

6. A pharmaceutical composition adapted [or delivery to a patient by instillation, the composition
comprising chondroitin sulfate in a unit dose sufficient to relieve a symptom raised in a patient by

instillation with a 3.0% potassium chloride solution, and an aqueous vehicle.

7. A pharmaceutical composition according to claim 6, wherein said unit dose of chondroitin

sulfate 1s within the range from 40mgs to 120mgs.

8. A pharmaceutical composition according to claim 7, comprising about 80mgs of chondroitin

sulfate and about 40mL of an aqueous vehicle.

9. A pharmaceutical composition according to claim 8, wherein the aqueous vehicle is phosphate
buffered saline.

15
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10. A pharmaceutical composition, in the form of a sterile solution suitable for delivery to a patient
by instillation, the composition comprising from 40mgs to 120mgs of injectable grade chondroitin
sulfate having an average molecular weight 1n the range from 10,000 Daltons to 40,000 Daltons, and

an aqueous vehicle, wherein the chondroitin sulfate is present at a concentration of about 2 mg/mlL.

11. The use of a pharmaceutical composition as claimed in any one of clams 6-10, for the treatment
of interstitial cystitis.

12. A sterile-filled vial or similar container, compnsing a pharmaceutical composition as defined in
any one of claims 6-10, the said vial beanng a label instructing use of the composition for the

treatment of interstitial cystitis.

13. A method useful for screening patients to identify responders to a given cystitis therapy, the

method comprising the steps of
(1)  delivenng to the patient by instillation a challenge solution containing an irritant
effective to elicit a response 1n a patient afflicted with cystitis,
(2)  draining the irmntant solution after the response is elicited, and then
(3)  dehvenng to the patient by instillation a neutralizing solution comprising an agent
having interstitial Cystitis treatment properties,
whereby patient responders are identified as those patients reporting relief, from at least one

symptom raised by the challenge solution, when the neutralizing solution is instilled.

14. The method according to claim 13, wherein the agent in the neutralizing solution is a

glycosaminoglycan.
15. The method according to claim 14, wherein the agent is chondroitin sulfate.

16. The method according to any one of claims 13-15, wherein the irritant in the challenge solution

16
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1S potassium.

17. The method according to claim 16, wherein the challenge solution is a 3.0% KCI] solution.

5 18. A kit useful clinically for performing the method of claim 13, the kit comprising, in
combination,

(1) a neutralizing solution comprising an effective amount of an agent useful to treat
symptoms of interstitial cystitis or related bladder condition, and an aqucous vehicle,

10 (2)  achallenge solution comprising an umntant for eliciting symptoms in a patient afflicted
with cystitis; and
(3)  prnnted instructions teaching the use, in combination, of the first and second sterile

solutions in accordance with the method of claim 13.
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