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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– A layman’s description

• Bourque’s description (1951):

“We have all met, at one time or another, patients who suffered 
chronically from their bladder, and we mean the ones who are 
distressed, not only periodically but constantly, having to 
urinate often, at all moments of the day and the night, and 
suffering pains every time they void.  We all now how these 
miserable patients are unhappy, and how those distressing
bladder symptoms get finally to influence their general state of 
health physically at first, and mentally after a while.”

Bourque et al, J Urol 1951
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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– Contemporary case definitions

• Endorsed by the American Urological Association (AUA) and 
SUFU (Society of Urodynamics, Female Pelvic Medicine & 
Urogenital Reconstruction)

Hanno et al, J Urol 2015
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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– Contemporary case definitions

• Endorsed by the American Urological Association (AUA) and 
SUFU (Society of Urodynamics, Female Pelvic Medicine & 
Urogenital Reconstruction)

“An unpleasant sensation (pain, pressure, discomfort) 
perceived to be related to the urinary bladder, associated with 
lower urinary tract symptoms of more than six weeks duration, 
in the absence of infection or other identifiable causes.”

Hanno et al, J Urol 2015
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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– Contemporary case definitions

• Case definition for ESSIC (European Society for the Study of 
IC) and EAU (European Association of Urology)

van de Merwe et al, Eur Urol 2008
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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– Contemporary case definitions

• Case definition for ESSIC (European Society for the Study of 
IC) and EAU (European Association of Urology)

“BPS would be diagnosed on the basis of chronic (>6 months) 
pelvic pain, pressure or discomfort perceived to be related to 
the urinary bladder accompanied by at least one other urinary 
symptom like persistent urge to void or frequency. Confusable 
diseases as the cause of the symptoms must be excluded.”

van de Merwe et al, Eur Urol 2008
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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– Contemporary case definitions

• Commonalities of contemporary case definitions (AUA, EUA, 
SUFU, ESSIC)

• Chronic
• Pain, pressure, discomfort from the bladder/pelvic
• Associated with lower urinary tract symptoms (related to 

bladder, e.g. frequent urination, urinary urgency, nocturia)
• Based on pain and urinary symptoms
• Not defined by specific pathology, imaging, cystoscopic findings
• No biomarkers yet
• A clinical syndrome (symptom complex with no known etiology)
• Heterogeneous population (like other chronic pain, e.g. IBS)
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Comparing contemporary definitions to NIDDK Criteria

• Departure from the NIDDK Criteria for IC/BPS Research
(1987, 1988) close to 30 years ago

• 1987: NIDDK established a committee to streamline research
• Revised in 1998 to further emphasize cystoscopic findings
• Context: there was no research definition of IC (“starting point”)
• Context: IC/BPS is a “bladder disease” (rather than a syndrome)
• Based on expert opinion and expert consensus
• Became the de facto definition of IC/BPS to recruit into studies:

• relatively uniform population of patients
• ensure groups of patients studied would be comparable
• fulfilled some objective criteria to be enrolled into research
• To study the beast, you need to describe the beast first…

Gillenwater et al, J Urol 1988
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Pain + urgency +
Must have objective 
cystoscopy findings:
• Hunner lesion

-or-
• Glomerulations

(plus other exclusion criteria…)

Gillenwater et al, J Urol 1988
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Comparing contemporary definitions to NIDDK Criteria

• NIDDK Criteria for IC/BPS Research (1987, 1988)

• Unfortunately this NIDDK research definition became the 
diagnostic criteria for many practitioners and regulatory 
definition (FDA, clinical trial design & enrollment, drug approval)
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Comparing contemporary definitions to NIDDK Criteria

• NIDDK Criteria for IC/BPS Research (1987, 1988)

• Unfortunately this NIDDK research definition became the 
diagnostic criteria for many practitioners and regulatory 
definition (FDA, clinical trial design & enrollment, drug approval)

Hunner lesion is uncommon (~10%); Glomerulation is non-specific
Majority of IC/BPS patients are not covered by NIDDK definition.
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The patient with Hunner lesion definitely has “classic” IC

Hunner lesion 
(the classic “interstitial 
cystitis”):

“A circumscript, reddened mucosal 
area that can have small vessels 
radiating towards a central scar, 
and/or a fibrin deposit of coagulum 
attached to this area.”

•Focal, distinct areas of visible 
inflammation in the bladder

•Seen in office cystoscopy
•Bleeding w/ distention (waterfall)
•May resemble CIS
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There are good treatments for patients with Hunner lesion

AUA IC Guideline 1

Treatment No. of pts % who improve Durability
Fulguration 2 N=59 78% response 20.3 months
Fulguration/TUR 3 N=14 86% response

(pain: 8.1 to 1.7)
22.3 months

Triamcinolone 
injection 4

N=30 70% response
(PUF: 20 to 11.0)

7-12 months

Cyclosporine A 5 N=34 85% response with Hunner lesion
(30% without Hunner lesion)

1 Hanno et al, J Urol 2011; 2 Hillesohn et al; 
3 Payne et al; 4 Cox et al; 5 Forrest et al. 
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Problem:  Most IC/BPS patients don’t have Hunner’s lesion

~90%
Normal
Cystoscopy

~10% (Hunner lesion, “classic IC”)
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Problem:  Glomerulation is not specific to IC/BPS

Wennevik et al, J Urol 2016
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Problem:  NIDDK criteria miss about 2/3 of IC/BPS patients

Hanno et al, J Urol 1999

• Compared the NIDDK research criteria to clinical definition of 
IC/BPS (similar to contemporary AUA/SUFU case definition):
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Problem:  NIDDK criteria miss about 2/3 of IC/BPS patients

Hanno et al, J Urol 1999

• Using the NIDDK research definition to diagnose IC/BPS in the 
clinical setting, or as regulatory definition will exclude a lot of 
IC/BPS patients from clinical trial enrollment and drug approval:

• Not address the large unmet needs of patients and society
• May be doing a disservice to patients and society
• Restricting to a narrow minority sub-group of patients
• Reality:  heterogeneous pt population, a clinical syndrome 

and chronic pain that desperately needs novel treatments
• No objective marker ≠ need to suffer pain for next 30 yrs 
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Problem:  IC/BPS patients who fulfilled NIDDK criteria are not 
different from patients who did not fulfilled NIDDK criteria

Erickson et al, J Urol, 2005

• Compared IC/BPS patients who fulfilled the NIDDK criteria and 
IC/BPS patients who did not fulfilled the NIDDK criteria:
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Problem:  IC/BPS patients who fulfilled NIDDK criteria are not 
different from patients who did not fulfilled NIDDK criteria

Erickson et al, J Urol, 2005

• Compared IC/BPS patients who fulfilled the NIDDK criteria and 
IC/BPS patients who did not fulfilled the NIDDK criteria:

• No differences in urinary biomarker levels (APF, HB-EGF, 
EGF, IL-6, IL-8, cGMP, methyl-histamine)
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• Compared IC/BPS patients 
who fulfilled the NIDDK criteria 
and IC/BPS patients who did 
not fulfilled the NIDDK 
criteria:

• No differences in 
bladder biopsy features 
(histology and 
immunostaining)
• Tissue HB-EFG
• Tissue EGF, EGFR
• Tissue IL-6
• Denuded epithelium
• Glomerulation
• Leukocyte, granulation
• Bladder fibrosis
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Problem:  IC/BPS patients who fulfilled NIDDK criteria are not 
different from patients who did not fulfilled NIDDK criteria

Erickson et al, J Urol, 2005

• Compared IC/BPS patients who fulfilled the NIDDK criteria and 
IC/BPS patients who did not fulfilled the NIDDK criteria:

• No differences in symptoms other than increased 
frequency, nocturia and decreased bladder capacity in 
the NIDDK group.
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Clinical IC/BPS population is heterogeneous on cystoscopy

Simon et al, Urol 1997

• Varying cystoscopic findings when classified based on symptom severity
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Clinical IC/BPS population is heterogeneous on biopsy

Leiby et al, J Urol 1997

• Varying histology findings on bladder biopsy (3 patient clusters)

Normal 
(88.2%)

Loss of urothelium
without inflammation
(8.4%)

Loss of urothelium
with inflammation
(3.4%)
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What is interstitial cystitis/bladder pain syndrome (IC/BPS)?
– Contemporary case definitions

• Recognize that IC/BPS is a syndrome with heterogeneous 
patient population (like other chronic pain conditions, e.g., IBS)
• Europe (ESSIC) Guideline – “Further classification of BPS 

might be performed according to findings at cystoscopy with 
hydrodistension and morphological findings in bladder biopsies.”

van de Merwe et al, Eur Urol 2008
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Problem:  European criticism of using NIDDK criteria

Fall et al, Eur Urol 2004

M. Fall, ironically, 
wrote the most 
about Hunner lesion
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IC/BPS is a difficult syndrome to treat (heterogeneous, lack of 
objective biomarkers, & poor understanding of etiologies)

IC/BPS

Central
sensitization

Genetic
predisposition

Inflammation/
infection

Peripheral
sensitization

Stress
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Urothelial
permeability

Mast cells
activation

Psychological
factors

Neuroendocrine
immune disorder

Childhood
trauma

Environmental
factors

Pelvic floor
dysfunction
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Many potential treatments of IC/BPS

Hanno et al, J Urol 2015

• AUA IC/BPS Guideline

• Linear algorithm of treatment 
approach (first-line … second-line...)

• “One-size-fits-all”

• Without regards to their underlying 
etiology, pathophysiology or clinical 
“phenotypes”

• Other than myofascial pelvic floor 
physical therapy, most have failed 
RCT, or were poorly studied.
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Towards individualized treatment of IC/BPS –
Map the “phenotype” to specific treatment to improve outcome

IC/BPS

Central
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Genetic
predisposition

Inflammation/
infection

Peripheral
sensitization

Stress

Altered 
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permeability

Mast cells
activation

Psychological
factors

Neuroendocrine
immune disorder

Childhood
trauma

Stress reduction

Elmiron,
Heparin

Lidocaine

DMSO

Antihistamine

Tricyclics, neuroleptics

Cognitive
behavioral
therapy, 
mindfulness

SNRI

Hunner’s
lesion Tx

Environmental
factors

Myofascial PT

Pelvic floor
dysfunction
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To move forward in IC/BPS, we need to…

• Define the study population (discussed some of the challenges)

• Recognize heterogeneous population and “phenotype” into subgroups

• Understand the underlying pathophysiology of the syndrome

Dr. Clemens’ talk on MAPP tomorrow morning…

• Individualized treatment based on phenotyping improves outcome?

• Relevant clinical outcome assessments (symptoms, biomarkers)
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Traditional (Ubiquitous) IC/BPS clinical outcome assessment 

• IC Symptom Index 
(ICSI) – severity

• IC Problem Index 
(ICPI) – QOL

• Two composite scores 
that combine bladder 
pain + urinary 
symptoms (frequency 
+ urgency + nocturia)

O’Leary et al, Urol 1997



Department of Surgery
Division of Urologic Surgery

Psychometric study:  Pain and Urinary measures should not 
be combined into a single score to measure outcome

Griffith et al, Urol 2016

• Pain Severity Index = ICSI Q4 (pain) + GUPI pain subscale

• Urinary Severity Index = ICSI Q1-3 (urinary) + GUPI urinary subscale

• Measure the pain and urinary outcome scores separately (severity)

GUPI = genito-urinary pain index (Clemens)
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Pain and Urinary symptoms track differently over time

Cluster Symptom 
Pattern Total (Percent)

1 Improving 87	(20.5%)
2 Stable 257 (60.6%)
3 Worsening 80 (18.9%)

Overall 424 (100.0%)

Pain Severity Index Urinary Severity Index

Cluster Symptom 
Pattern Total (Percent)

1 Improving 83(19.6%)
2 Stable 288 (67.9%)
3 Worsening 53(12.5%)

Overall 424 (100.0%)
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Predictors of longitudinal outcomes over one year were 
(somewhat) different for Pain and Urinary symptoms

• ~60% of participants had stable symptoms over 1 year.
• 13-22% pain and/or urinary symptoms worsened over 1 year.

• Predictors of worsening urinary outcomes:
• Extent of widespread pain
• Amount of non-urological (somatic) symptoms
• Poorer overall health

• Predictors of worsening pain outcomes:
• All of the above, plus
• Pain catastrophizing
• High perceived stress

• Better than composite score (pain+urinary) since change may be 
driven by one symptom and may be missed by composite score. 

Naliboff et al, J Urol 2017
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Other potential novel outcome measures ? (flares)

• Flares are common among IC/BPS patients (~95% experienced)
• Flare duration varies among patients
• Pain, frequency and urgency worsened with flares
• Longer flares are associated with worse pain and urinary frequency
• Focus groups to capture aspect of flares that are important to pts
• Can we use diminished frequency of flares as potential outcomes?

Sutcliffe et al, BJU Int 2014
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Other potential outcome measures? (objective markers)

• We care about patient-reported outcomes (PROs, symptoms, QOL)

• Non-invasive objective diagnostic methods (e.g. biomarkers) 
• Objective outcome measures (e.g. biomarkers) would be ideal

• A validated biomarker for IC/BPS would be a major advantage:
1) Provide an objective criterion for participant enrollment
2) Allow sub-classification of subgroups of IC/BPS (“phenotyping”)
3) More objective measurement of response to treatments 

(context: flares, remission, chronic overlapping pain conditions)

• Reality: We don’t have validated biomarkers for IC/BPS
• No objective marker ≠ pts need to suffer pain for next 30 yrs
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Let’s Move!



Interstitial Cystitis/ Bladder Pain Syndrome –
Overview, Case Definitions, Outcome Assessment

H. Henry Lai, MD

Associate Professor of Surgery (Urology)
Associate Professor of Anesthesiology

IMMPACT-XX Meeting on Chronic Pelvic Pain and IBS, July 13, 2017
E-mail:  laih@wustl.edu



Department of Surgery
Division of Urologic Surgery

Backup slides
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