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Interstitial cystitis/bladder pain 
syndrome (IC/BPS) is defined by 
the American Urologic Association 
(AUA) and the Society for Urody-
namics, Female Medicine & Urogenital 
Reconstruction as “An unpleasant 
sensation (pain, pressure, discom-
fort) perceived to be related to the 
urinary bladder, associated with 
lower urinary tract symptoms of 
more than 6 weeks’ duration, in the 
absence of infection or other iden-
tifiable causes.”1,2 This often chronic 
condition occurs in approximately 
3% to 6% of women over the age 
of 18 in the United States.3 Multiple 
comorbid conditions exist with  

IC/BPS including fibromyalgia, 
depression, temporomandibular 
joint disorder, irritable bowel syn-
drome, constipation, chronic fa-
tigue syndrome, and endometriosis. 
Pain with sexual intercourse is also 
commonly reported, as IC/BPS is be-
lieved to be related to an underly-
ing pelvic floor dysfunction (PFD).1 

Interstitial cystitis/bladder pain 
syndrome has been estimated to 
cost over $100 million annually in 
this country.4 The pain and chro-
nicity associated with IC/BPS can 
significantly impact quality of life 
(QOL).2 This complex condition usu-
ally requires a multidisciplinary team 

approach for effective management 
of symptoms. The women’s health 
nurse practitioner (WHNP) is well 
positioned to be a valuable member 
of this team to improve QOL for indi-
viduals with IC/BPS. The purpose of 
this article is to describe current un-
derstanding regarding the pathol-
ogy of IC/BPS, review recommended 
assessment and diagnostic tech-
niques, and provide details regard-
ing strategies for management.

Pathogenesis 
Interstitial cystitis/bladder pain syn-
drome remains poorly understood, 
and researchers speculate the etiol-
ogy to be multifactorial. The detru-
sor smooth muscle of the urinary 
bladder is covered with a mucosal 
lining called the urothelium. The 
layer of the urothelium that protects 
the epithelial cells from irritants is 
called the glycosaminoglycan (GAG) 
layer. If the GAG layer is altered in 
such a way that it allows irritants 
to come into contact with the epi-
thelial cells, pain and inflammation 
can occur.5 It is rare for alterations 
in the GAG layer to be visible via 
cystoscopic exam, but, in 10% of 
cases, Hunner’s lesions are identi-
fied. These lesions are characterized 
as distinctive reddened areas on the 
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mucosal lining. The lesions rupture 
with bladder distention causing glo-
merulations.6 When the GAG layer is 
altered, mast cells are activated by 
both cytokines and an excess of po-
tassium that diffuses past the altered 
urothelium. The activation of mast 
cells contributes to inflammation 
of the bladder wall causing chronic 
pain, urinary urgency, and urinary 
frequency, all of which are common 
symptoms experienced by individu-
als with IC/BPS.5 

Some researchers speculate that 
the immune system is involved with 
IC/BPS. Compared to the general 

population, individuals with IC/BPS 
have a higher prevalence of autoim-
mune conditions such as systemic 
lupus erythematosus, inflammatory 
bowel disorders, Sjogren’s syndrome, 
and rheumatoid arthritis. Autoan-
tibodies have been detected in the 
serum and urine of patients with  
IC/BPS, which is consistent with im-
mune involvement.7 The role of the 
nervous system is another area of  
IC/BPS research. When the nerves 
that carry bladder sensations dys-
function, pain can be caused by 
events that are not normally painful.7 
Pelvic floor dysfunction is yet an-

other facet of IC/BPS. It is well  
documented that individuals with  
IC/BPS experience pelvic pain re-
lated to pelvic floor muscle spasm. 
In fact, up to 85% of individuals 
with IC/BPS experience PFD.8 When 
the bladder wall is inflamed and 
causing bladder pain, it is believed 
to activate the pelvic floor muscles 
in such a way that a hypertonic 
contracted state results. This is es-
sentially a state of chronic muscle 
tightness or spasm that contributes 
to pelvic pain.8

Evaluation
Interstitial cystitis/bladder pain  
syndrome can easily be overlooked 
for conditions such as overactive 
bladder, urinary tract infection 
(UTI), vaginitis, pelvic floor disor-
ders, or endometriosis. The most 
common symptom of IC/BPS is 
suprapubic discomfort related to 
bladder filling and relieved with 
bladder emptying.3 Other com-
mon symptoms of IC/BPS include 
urinary urgency, urinary frequency, 
nocturia, and dysuria. It is primarily 
a diagnosis of exclusion. Thus, a 
thorough evaluation requires a de-
tailed history and focused physical 

Table 1. Summary of differential diagnosis9 

Disease Findings 

Overactive bladder Urinary urgency and frequency without significant bladder pain, urge incontinence, may 
respond well to overactive bladder medication

Urinary tract infection Acute pain with urination, hematuria, flank and/or suprapubic pain, fever, positive urine 
culture, responds well to antibiotic therapy

Vaginitis Vaginal itching or irritation, abnormal vaginal discharge, dysuria, vaginal spotting, wet mount 
demonstrates the presence of yeast, trichomonads, or clue cells, responds well to antifungal 
or antibiotic therapy

Endometriosis Pain exacerbated during menses, may respond well to analgesic therapy with nonsteroidal 
anti-inflammatory agents or exogenous hormones   

Pelvic floor disorders Pelvic floor muscle hypertonicity per exam, pain with intercourse, urinary urgency and 
frequency, will not respond well to overactive bladder medications or antibiotics, may 
respond well to pelvic floor physical therapy

Irritable bowel syndrome Abdominal pain or discomfort is associated with defecation or changes in bowel habits
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exam. The history should include 
questions about symptom type, 
severity, and duration as well as any 
previous evaluation findings and 
treatments.9  

A physical exam is important to 
detail the location of pain and to 
determine if anatomy is within nor-
mal limits. The exam should focus 
on anterior vaginal wall tenderness, 
suprapubic tenderness, presence of 
pelvic floor hypertonicity, integrity 
of the vaginal tissue, and signs of 
pelvic organ prolapse.9 Table 1 com-
pares history and exam findings for 
differential diagnosis. 

A 24-hour frequency-volume 
chart can be used to detail im-

portant bladder habits including 
number of voids per day, daily fluid 
intake, and daily urine output. A 
normal voiding chart is represented 
by less than 8 voids per day, noctu-
ria 0 to 2 times, and voided volumes 
of 300 to 400 mL.9 

A urine dipstick or microscopic 
urinalysis is recommended to rule 
out UTI. If the urinalysis is abnor-
mal, a urine culture is necessary. 
Cystoscopy is not typically required 
for a diagnosis of IC/BPS, but it is 
useful to rule out other conditions 
including bladder cancer when the 
diagnosis is uncertain. The presence 
of Hunner’s lesions seen on cystos-
copy indicates advanced disease.10

Potassium sensitivity testing was 
previously utilized as a diagnostic 
tool for IC/BPS. The potassium sen-
sitivity test was believed to test the 
permeability of the GAG layer of 
the bladder, which is impaired in 
some patients with IC/BPS. The test 
is no longer recommended because 
testing in this manner was painful 
and induced unnecessary flares for 
patients.11 A more widely accepted 
evaluation tool is the anesthetic 
bladder challenge. A solution of 
lidocaine, sodium bicarbonate, 
and sometimes heparin is instilled 
into the bladder. Individuals with 
IC/BPS and in a state of pain may 
experience temporary relief from 

Figure 1. O’Leary-Sant symptom and problem index

Symptom index 
During the past month:

Problem index 
During the past month, how much has each of the following been a 
problem for you?

Q1.  How often have you felt the strong need to urinate with  
little or no warning?

0. Not at all
1. Less than 1 time in 5
2. Less than half the time
3.About half the time
4. More than half the time
5.Almost always

Q2.  Have you had to urinate less than 2 hours after you  
finished urinating? 

0. Not at all
1. Less than 1 time in 5
2. Less than half the time
3.About half the time
4. More than half the time
5.Almost always

Q3.  How often did you most typically get up at night to urinate?

0. None
1. Once
2.Two times
3.Three times
4. Four times
5. Five or more times

Q4.  Have you ever experienced pain or burning in your bladder? 

0. Not at all
1.A few times
2.Almost always
3. Fairly often 
4. Usually

Q1.  Frequent urination during the day?

0.No problem
1.Very small problem
2. Small problem
3. Medium problem
4. Big problem

Q2.  Getting up at night to urinate?

0. No problem
1.Very small problem
2. Small problem
3. Medium problem
4. Big problem

Q3.  Need to urinate with little warning?

0. No problem
1.Very small problem
2. Small problem
3. Medium problem
4. Big problem

Q4.  Burning, pain, discomfort, or pressure in your bladder?

0. No problem
1.Very small problem
2. Small problem
3. Medium problem
4. Big problem

Note: A total score (symptom + problem index) greater than 6 suggests that interstitial cystitis/bladder pain syndrome is possible,  
and a score greater than 12 is strong evidence in favor of the diagnosis.

Adapted, with permission, from O'Leary MP, Sant GR, Fowler FJ Jr, et al. The interstitial cystitis symptom index and problem index. Urology. 1997;49(5A suppl):62.

Add the numeric values of the checked entries; total 
score________________

Add the numeric values of the checked entries; total 
score________________
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the instillation given its anesthetic 
effect on the bladder wall. The chal-
lenge is useful to determine if pain 
is stemming from the bladder or 
another source such as the pelvic 
floor muscle.11 

The O’Leary-Sant symptom in-
dex and pelvic pain and urgency/
frequency (PUF) questionnaire are 
both tools that can be useful to 
determine baseline symptoms and 
to follow a patient’s response to 

treatment. The O’Leary-Sant symp-
tom index assesses QOL, whereas 
the PUF questionnaire can help 
determine if the patient’s pain is 
related to the bladder or reproduc-
tive tract. Neither of these tools 
has been validated for establishing 
a diagnosis.9 See Figure 1 for the 
O’Leary-Sant symptom index and 
Figure 2 for the PUF questionnaire. 

Management
Management should focus on the 
most conservative therapies first, fol-
lowed by less conservative options, 
and surgical intervention should be 
considered only when all conserva-
tive options have failed.2 The Amer-
ican Urologic Association provides 
an IC/BPS treatment algorithm. The 
algorithm separates management 
options into specific treatment 
line groups. Multiple simultaneous 

Figure 2. Pelvic pain and urgency/frequency patient symptom scale

Circle the answer that best describes how you feel for each question.

0 1 2 3 4 Symptom  
score

Bother  
score

1 How many times do you go to the 
bathroom during the day?

3–6 7–10 11–14 15–19 20+

2 a. How many times do you go to 
the bathroom at night?

0 1 2 3 4+

b. If you get up at night to go to 
the bathroom, does it bother you?

Never bothers Occasionally Usually Always

3 a. Do you now or have you ever 
had pain or symptoms during or 
after sexual intercourse?

Never Occasionally Usually Always

b. Has pain or urgency ever 
made you avoid sexual inter-
course?

Never Occasionally Usually Always

4 Do you have pain associated 
with your bladder or in your 
pelvis (vagina, labia, lower abdo-
men, urethra, perineum)? 

Never Occasionally Usually Always

5 a. If you have pain, is it usually Mild Moderate Severe

b. Does your pain bother you? Never Occasionally Usually Always

6 Do you still have urgency after 
going to the bathroom?

Never Occasionally Usually Always

7 a. If you have urgency, is it 
usually?

Mild Moderate Severe

b. Does your urgency bother 
you?

Never Occasionally Usually Always

8 Are you sexually active?                     
Yes___   No___

      Symptom score = (1, 2a, 3a, 4, 5a, 6, 7a)

      Bother score = (2b, 3b, 5b, 7b)

      Total score (Symptom score + Bother score) =

Note: Scores range between 0 and 35; a score greater than 12 indicates significant symptoms. 
Adapted, with permission, from Parsons CL, Kamarei M, Monga M. Interstitial cystitis. In: Goldman MB, Hath MC, eds.  
Women and Health. San Diego, CA: Academic Press; 2000:1110-1119.
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treatment options from various 
line groups may be warranted in 
order to achieve symptom control. 
If a treatment option is not improv-
ing an individual’s symptoms, it is 
recommended to discontinue the 
treatment.2,6 

Education and self-care are con-
sidered first-line therapy.2 Self-care 
consists of dietary changes, bladder 
retraining, and stress management 
techniques. Acidic foods and fluids 
such as coffee, soda, other carbon-
ated beverages, artificial sweeten-
ers, citrus fruits, and alcohol can 
irritate the bladder and exacerbate 
symptoms.9 Bladder retraining is a 
method used to gradually increase 
the time between voids so that the 
bladder will hold larger volumes 
of urine for longer periods of time. 
Instead of allowing oneself to void 
with every urge, bladder retraining 
encourages an individual to be still 
once an urge is felt, perform pelvic 
floor muscle exercises, and use 
distraction methods such as deep 
breathing until the urge lessens or 
ceases. This method trains the blad-
der muscle to hold more urine so 
that the individual will experience 
less urges with and without urine 
loss.12 Bladder retraining may take 
several weeks to experience the 

desired outcomes.12 Stress manage-
ment includes breathing techniques, 
meditation, exercise, or any other ac-
tivity that helps an individual relax.9 
When conservative first-line ther-
apy fails, or if it has been deter-
mined an individual may benefit 
from first- and second-line thera-
pies simultaneously, second-line 
therapy is offered. Second-line ther-
apy includes physical therapy (PT) 
to address PFD, vaginal and/or oral 
medications, and intravesical in-
stillations.2 Physical therapists with 
expertise in treating PFD use man-
ual therapy to release myofascial 
trigger points and connective tissue 
of the lumbosacral region in an 
effort to reduce hypertonicity.8 It is 
important to understand that pelvic 
floor therapy aimed at strengthen-
ing the pelvic floor muscles (eg, Ke-
gel exercises) is not recommended. 
Intravaginal muscle relaxants are 
also commonly used for symptom 
relief when pelvic floor hypertonic-
ity is contributing to an individual’s 
pain. Baclofen and diazepam can be 
prescribed as a vaginal suppository 
and are often recommended prior 
to sexual intercourse or pelvic floor 
PT to decrease discomfort.13  

Oral medications can be used 
alone or in combination with other 

therapies. Pentosan polysulfate is 
the only US Food and Drug Adminis-
tration (FDA)-approved medication 
for IC/BPS. Pentosan polysulfate 
works by rebuilding the GAG layer 
and reducing bladder permeabil-
ity.14 Clinical trials report 38% of 
individuals who utilized pentosan 
polysulfate for 3 months reported 
greater than 50% improvement in 
bladder pain.15 

Recommended dosing of pen-
tosan polysulfate is 100 mg orally 
three times per day at least 1 hour 
before a meal or 2 hours after a 
meal. Pentosan polysulfate may 
take 3 to 6 months for symptom 
improvement to occur. If symptoms 
do not improve after 6 months, the 
medication should be discontinued. 
Recent studies have linked long-
term use (> 3 years) of pentosan 
polysulfate with vision-threatening 
side effects.16 Pentosan polysulfate 
is classified as a pregnancy category 
B medication by the FDA meaning 
animal reproduction studies have 
failed to demonstrate a risk to the 
fetus and no adequate and well-con-
trolled studies have been performed 
in pregnant women. Despite the po-
tential side effects, the medication 
remains on IC/BPS guidelines.14 

Tricyclic antidepressants such as 

Table 2. Summary of second-line therapy medications1,2,14,16,17 

Medication Recommended dosage Pregnancy category

Pentosan polysulfate 100 g orally 3 times per day B

Amitriptyline Start with 10–25 mg daily, titrate weekly to a target 
dose of 75–100 mg daily at bedtime

C

Hydroxyzine 10–50 mg orally daily at bedtime C

Cimetidine 400 mg orally twice daily B

Intravesical DMSO 50 mL solution of 50% DMSO for 30–60 minutes, 
once weekly for 6 weeks, monthly maintenance as 
needed

C

DMSO, dimethyl sulfoxide.
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amitriptyline block the reabsorption 
of the neurotransmitter’s serotonin 
and norepinephrine. Increased levels 
of serotonin and norepinephrine de-
crease pain and in turn can reduce 
urinary urgency and frequency.14 
Controlled and noncontrolled stud-
ies have demonstrated efficacy of 
amitriptyline to range between 50% 
and 70%. Recommended dosing 
of amitriptyline is 10 mg to 25 mg 
daily, titrated weekly to a target 
dose of 75 mg to 100 mg daily for 
up to 23 months.16 Amitriptyline is 
classified as a pregnancy category 
C medication, which means animal 
studies have demonstrated adverse 
effects, but there are no adequate 
and well-controlled studies available 
in humans.17 Side effects associ-
ated with tricyclic antidepressants 
include constipation, dry mouth, vi-
sion problems, and sedation. Nearly 
80% of individuals develop side 
effects and are not able to tolerate 
therapeutic doses of tricyclic antide-
pressants.14  

Antihistamines such as hy-
droxyzine and cimetidine have also 
been used to help manage IC/BPS. 
The bladder wall has mast cells sim-
ilar to those that generate allergy 
symptoms. The release of histamine 
has been demonstrated to evoke 
an inflammatory response by the 
bladder, which causes pain. The 
recommended dose of cimetidine 
is 400 mg orally twice daily and the 
recommended dose of hydroxyzine 
is 10 mg to 50 mg orally at bed-
time.14 Observational studies using 
hydroxyzine and cimetidine have 
demonstrated up to 90% and 57% 
reduction in IC/BPS symptoms, 
respectively.1,14 The side-effect 
profile of antihistamines is minimal, 
with sedation being reported most 
frequently. Cimetidine is classified 
as pregnancy category B and hy-
droxyzine is classified as pregnancy 
category C.14  

Intravesical instillations have 
been reported to exhibit anti-inflam-
matory and analgesic effects on the 
bladder by reconstituting the GAG 
layer.1 The AUA guidelines list di-
methyl sulfoxide (DMSO), lidocaine, 
and heparin as instillation agents of 
choice.2 Dimethyl sulfoxide is the 
only FDA-approved medication for 
intravesical instillation and is used 
alone or in combination with other 
medications. A typical regimen 
consists of weekly instillations for 
6 weeks. Dimethyl sulfoxide is clas-
sified as pregnancy level C.14 See 
Table 2 for a summary of second-line 
medication therapy.

Per AUA guidelines, cystoscopy 
with hydrodistension is listed under 
third-line therapy.2 Hydrodisten-
sion stretches the bladder muscle, 
thereby breaking down fibrosis and 
causing ischemia to nerve fibers. The 
effects of hydrodistension include 
an increase in bladder capacity and 
a decrease in urinary urgency.18 

Fourth-line therapy for IC/BPS in-
cludes intravesical botulinum toxin A 
and sacral neuromodulation (SNM).2 
Intravesical botulinum toxin A injec-
tions can be done in the office using 
intravesical lidocaine for pain control. 
The injection into the bladder muscle 
is performed via a cystoscope and 
acts by relaxing the smooth muscle 
and controlling inflammation.19 Po-
tential side effects of intravesical bot-
ulinum toxin A include an elevated 
post-void residual, gross hematuria, 
difficult urination, and UTIs.19 

The minimally invasive surgical 
procedure, SNM, is an option for 
refractory IC/BPS.2 Stimulation of 
the sacral nerves can improve pain 
associated with IC/BPS and decrease 
urinary urgency and frequency by 
inhibiting the urinary tract reflexes. 
In SNM, a neurostimulator device is 
surgically implanted that delivers 
stimulation to the sacral nerve via 
mild electrical pulses.20 

Following AUA guidelines, fifth-
line therapy includes cyclosporine 
A and sixth-line therapy includes 
surgical options such as urinary di-
version or substitution cystoplasty.2 
Cyclosporine A is an immunosup-
pressive agent that interferes with 
the activity and growth of cytokine 
secreting T cells that contribute to 
inflammation.21 A urinary diversion 
procedure involves removing the 
urinary bladder and constructing a 
new way for urine to exit the body.22 
Substitution cystoplasty is a surgical 
procedure performed to make the 
urinary bladder larger.23    

In addition to the treatment al-
gorithm recommended by the AUA, 
providers must consider an individual’s 
mental health when managing  
IC/BPS.  One study indicated women 
with IC/BPS are 23% more likely to have 
depression and anxiety than women 
without IC/BPS.8 Involving a counselor 
with the management of IC/BPS can 
optimize treatment outcomes.2

Practice implications 
IC/BPS is a complex problem of-
ten requiring a multidisciplinary 
approach to care. The WHNP may 
likely be the first provider the pa-
tient has seen who can navigate her 
symptoms and get her on a path 
to proper management. Therefore, 
building a meaningful rapport is 
paramount, especially when the 
WHNP is the point of communi-
cation across multiple specialties 
including PT, urology, gynecology, 
colorectal surgeons, mental health, 
and integrative medicine.8

After years of failed treatments 
and chronic pain, patients with  
IC/BPS often give up hope.8 Through 
education, support, good commu-
nication, and recommendations for 
effective management techniques, 
the WHNP can restore the patient’s 
hope. The WHNP has the unique 
ability to recognize IC/BPS and trans-
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form the patient’s experience from 
ordinary to extraordinary.  
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