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Abstract

Purpose—We report data from the Multidisciplinary Approach to the Study of Chronic Pelvic
Pain (MAPP) network to: (1) identify participants having either (a) urologic chronic pelvic pain
syndromes (UCPPS) only or (b) chronic functional non-urological associated somatic syndromes
(NUAS) in addition to UCPPS, (2) characterize these two subgroups, and (3) explore these two
subgroups using three criteria: (a) the MAPP eligibility criteria, (b) self-reported medical history,
or (c) RAND interstitial cystitis epidemiologic (RICE) criteria.

Corresponding Author: John N. Krieger, MD, Department of Urology, University of Washington, Box 356510, Seattle, WA 98195,
'Ibrieger@uw.edu.

MAPP Research Network List of Participants in Appendix
Registration Number and Registry Name: ClinicalTrials.gov identifier: NCT01098279 “Chronic Pelvic Pain Study of Individuals with
Diagnoses or Symptoms of Interstitial Cystitis and/or Chronic Prostatitis (MAPP-EP)”
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Materials and Methods—Self-reported cross-sectional data were collected from men and
women with UCPPS including: predominant symptoms, symptom duration and severity, NUAS
symptoms, and psychosocial factors.

Results—Of 424 UCPPS participants, 162 (38%) had NUAS: 93 (22%) irritable bowel
syndrome, 15 (4%) fibromyalgia, 13 (3%) chronic fatigue syndrome, and 41 (10%) with multiple
syndromes. Among 233 females, 103 (44%) had NUAS compared to 59 (31%) of 191 males (p =
0.006). Participants with NUAS had more severe urological symptoms, and more frequent
depression and anxiety. Of 424 participants, 228 (54%) met RICE criteria. Among 228 RICE-
positive participants, 108 (47%) had NUAS compared to 54 (28%) of 203 RICE-negative patients
with NUAS (p < 0.001).

Conclusions—NUAS represent important clinical characteristics of UCPPS. Participants with
NUAS have more severe symptoms, longer duration and higher rates of depression and anxiety.
RICE-positive patients are more likely to have NUAS and more severe symptoms. Because NUAS
are more common in women, future studies need to account for this potential confounding factor
in UCPPS.

Introduction

Historically, men with chronic pelvic pain symptoms unrelated to active infection were
diagnosed with “chronic non-bacterial prostatitis;” women with urinary symptoms and
pelvic pain unrelated to active infection were diagnosed with “chronic interstitial cystitis.”
Although women constituted the majority of patients with “cystitis” unrelated to infection, a
few men with prominent bladder pain were also diagnosed with “interstitial cystitis.”
Because bladder pain is so prominent, many authorities prefer, “interstitial cystitis/painful
bladder syndrome” (IC/PBS). [1, 2] Current understanding is that prostate and/or bladder
pathology may not be central in every patient with urologic chronic pelvic pain syndromes
(UCPPS). [3] Typically men with UCPPS are diagnosed with “chronic prostatitis/chronic
pelvic pain syndrome” (CP/CPPS)[4] or IC/PBS while women are diagnosed with 1C/PBS.

[5]

Recent observations suggest that UCPPS patients have higher rates of chronic non-
urological associated syndromes (NUAS), including fibromyalgia, chronic widespread pain,
irritable bowel syndrome, temporal-mandibular disorder and vulvodynia, than the general
population,[6-10]. Previous studies considered either men [11, 12] or women [13] and did
not include diagnostic measures to confirm NUAS. These observations support the National
Institute of Diabetes and Digestive and Kidney Diseases’ Multidisciplinary Approach to the
Study of Chronic Pelvic Pain (MAPP) hypothesis that there are two UCPPS subsets: patients
with IC/PBS or CP/CPPS symptoms only, and patients who also display NUAS. Patients
with NUAS are postulated to have a more systemic condition, characterized by central
nervous system perturbations and decreased quality of life compared to patients with
UCPPS only. To evaluate this further, we compared predominant symptoms and
psychosocial factors in male and female UCPPS patients with versus without NUAS. We
also evaluated the MAPP population using the best-validated epidemiological criteria for IC/
PBS, the RAND Interstitial Cystitis Epidemiology (RICE) case definition, and asked if
RICE-positive cases differ from RICE-negative patients.

J Urol. Author manuscript; available in PMC 2015 October 01.
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Materials and Methods
Overview of the MAPP

The MAPP includes six discovery sites and two cores that coordinate data collection and
provide technical support. Details of the MAPP and detailed definitions are provided
elsewhere. [3, 14] This report utilizes baseline cross-sectional data collected in the trans-
MAPP epidemiology and phenotyping study.[3]

Inclusion and exclusion criteria

Inclusion criteria for males or females at least 18 years of age included: written, informed
consent and a nonzero response of pain, pressure or discomfort (0-10 scale) associated with
the bladder/prostate and/or pelvic region. Females met IC/PBS criteria; males met IC/PBS or
CP/CPPS criteria, or both. To meet IC/PBS criteria participants reported an unpleasant
sensation of pain, pressure or discomfort, related to the bladder and/or pelvic region
associated with lower urinary tract symptoms. IC/PBS symptoms must have been present for
most of the previous 3 months. Males met CP/CPPS criteria if they reported pain or
discomfort in any of 8 Male Genitourinary Pain Index (MGUPI) domains, with symptoms
present for the majority of 3 of the previous 6 months.

Exclusion criteria included: urethral stricture, neurological disease, bowel fistula, cystitis
caused by tuberculosis, radiation, or cytoxan/cyclophosphamide, augmentation cystoplasty,
cystectomy, inflammatory bowel disease, systemic lupus erythematosis, rheumatoid
arthritis, HIV infection, major psychiatric disorder, or severe cardiac, pulmonary, renal, or
hepatic disease. Males only were excluded for isolated orchalgia, prostate microwave,
needle ablation, balloon dilation, cryosurgery or laser procedure.

Trans-MAPP epidemiological phenotyping study

Targeted recruitment was 380 participants, with each site expected to recruit equal numbers
of males and females and patients with short (<2 years) and long (=2 years) duration.
Recruitment remained open until each subgroup was recruited, resulting in 424 patients.[3]

To assess NUAS, positive symptoms on the Complex Multi-Symptom Inventory [15]
triggered diagnostic criteria for irritable bowel syndrome [16], fibromyalgia [17], and
chronic fatigue syndrome. [18] Non-urological domains were assessed with validated
instruments including: (a) generalized pain throughout the body (BPI overall severity, pain
interference and pain distribution), (b) psychiatric symptoms (HADS-anxiety and
depression), (c) affective style (PANAS —positive and negative characteristic), (d) stress
(PSS), (e) catastrophizing (CSQ), and (f) personality (IPIP-neuroticism, extroversion,
openness, agreeableness, conscientiousness) using approaches detailed elsewhere. [14]

RICE IC/PBS definition

Subjects completed the RICE high-sensitivity case definition items. This definition is
validated for IC/PBS in women (48% sensitivity, 83% specificity) but has been used in both
men and women to suggest that 2.7% of US women and 1.9% of US men have symptoms
consistent with IC/PBS.[1, 19, 20]
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Statistical analyses

Results

Effect sizes were calculated with 80% power assuming a two-sided type | error of a=0.05
and 360 subjects. We report results for 40% prevalence since 37% of subjects had NUAS
(power table in JR Landis, DA Williams, MS Lucia, DJ Clauw, BD Naliboff, NA Robinson,
A van Bokhoven, S Sutcliffe, AJ Schaeffer, LV Rodriguez, et al. [3]). For continuous
outcomes, there was 80% power to detect a difference of 0.32 SD. Considering binary
outcomes, there was 80% power to detect an OR of 2.0 with a rate of 25% among those with
NUAS and 40% among those without. Final enrollment of 424 provided power to detect
smaller effects.

Before analyses, measures were fully described, including aspects of data quality. Summary
statistics were examined for demographics and symptom data. In unadjusted analyses
symptom assessments were treated as continuous, except that SYM-Q was treated as
ordinal. Comparisons employed two-sample t- and Wilcoxon tests. Demographic data
between patients with and without NUAS were compared by chi-square tests. Age, sex,
symptom duration, and employment were selected as confounders based on marginally
significant associations with NUAS. Employment was reduced to three levels (employed,
disabled, or other) for adjustment. Multivariable logistic and linear regression adjusting for
confounders were used to test differences in medical history and symptoms by NUAS for
binary and continuous outcomes, respectively. Categorical variables with multiple levels
were adjusted using baseline-category logit models. Hypothesis testing employed a two-
sided a=0.01 to reduce the likelihood false positive results under multiple testing. Standard
corrections for multiple comparisons were considered overly conservative considering the
likely correlation among symptom measures. Analyses were performed using SAS 9.3.

Demographics and symptom duration (Table 1)

Of 424 participants, 262 (62%) had UCPPS only; 162 (38%) had NUAS plus UCPPS.
Among 233 females, 103 (44%) had NUAS compared to 59 (31%) of 191 males (OR = 1.77,
99% CI (1.03, 3.08); p = 0.005). Participants with NUAS averaged 4.6 years younger at
diagnosis (p = 0.003) and 2.7 years younger at study entry (p=0.076). Participants with
NUAS were less likely to report full-time employment, although this difference was not
significant after adjustment for sex and duration, and more likely ‘disabled’” (employment
adjusted OR=0.64 99% CI (0.36, 1.14), p = 0. 048; disabled adjusted OR=4.56, 99% ClI
(1.50, 13.85), p=0.004).

Medical history (Table 2)

Of 162 participants with NUAS, 93 (57%) had irritable bowel syndrome only, 15 (9%) had
fibromyalgia only, 13 (8%) had chronic fatigue syndrome only, whereas 41 (25%) had
multiple syndromes.

Adjusting for demographics, medical histories were similar for participants with and without
NUAS. Of 424 participants, 228 (54%) satisfied IC/PBS RICE criteria, including 108 (67%)
of 162 with NUAS and 120 (46%) of 262 without NUAS (OR=2.31, 99% CI (1.30, 4.08), p

J Urol. Author manuscript; available in PMC 2015 October 01.
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< 0.001). Among 162 participants with NUAS, 152 (94%) met MAPP IC/PBS criteria
compared to 224 (86%) of 268 participants with UCPPS only (OR=1.94, 99% CI (0.67,
5.58), p = 0.107). All males with NUAS and all but one male without NUAS met CP/CPPS
criteria. Of 191 males, 28 of 132 (21%) without NUAS and 16 of 59 (27%) with NUAS self-
reported an IC/PBS diagnosis (OR=1.55, 99% CI (0.59, 4.07), p=0.245).

Of 262 participants without NUAS, 183 (70%) were taking medications for pelvic pain.
Similarly, of 162 patients with NUAS, 124 (77%) were taking medications for UCPPS
(OR=1.18, 99% CI (0.63, 2.20), p = 0.494). Considering medications taken for any reason,
there was no significant difference in the types of medications used by patients with and
without NUAS (data not shown).

Urological symptoms (Table 3/Figure 1)

Individuals with NUAS reported more severe pain, (SYM-Q1 Adj. Mean Diff. =0.63, 99%
ClI (0.06, 1.20), p=0.005), more interference (Adj. Mean Diff. =0.96 99% CI (0.29, 1.63),
p<0.001), and wider pain distribution beyond the pelvis (BPI No. Sites Checked (0-45) Adij.
Mean Diff. = 3.95, 99% CI (2.45, 5.46), p<0.001). Patients with NUAS reported greater
urinary frequency (Adj. Mean Diff. =0.79, 99% CI (0.10, 1.47), p<0.001, AUA symptom
index (Adj. Mean Diff. =2.81, 99% CI (0.63, 5.00), p<0.001) and IC symptom (Adj. Mean
Diff. =1.33, 99% CI (0.13, 2.53), p=0.004) and problem assessments (Adj. Mean Diff.
=1.24,99% CI (0.12, 2.35), p=0.005). Quality of life did not significantly differ by NUAS
(GUPI QOL Adj. Mean Diff. =0.68, 99% CI (-0.07, 1.42, p=0.020). Urgency and measures
of sexual function (FSFI in women and I1EF in men) were similar between patients with or
without NUAS (Adj. Mean Diff. =0.42, 99% CI (-0.25, 1.10), p=0.107 urgency; (Adj. Mean
Diff.=0.23, 99% CI (-3.58, 3.13), p=0.863 FSFI; Adj. Mean Diff.=-1.25, 99% CI (-4.93,
2.43), p=0.381 IIEF).

Psychological characteristics (Table 4/Figure 2)

Participants with NUAS reported more anxiety and depression (HADS Anxiety Adj. Mean
Diff. =1.80, 99% CI (0.66, 2.94), p <0.001; HADS Depression Adj. Mean Diff. =1.55, 99%
Cl (0.50, 2.60), p<0.001), more negative affect (Adj. Mean Diff. PANAS Negative =3.05,
99% CI (1.08, 5.02), p<0.001), less positive affect (Adj. Mean Diff. PANAS Positive=
-1.92, 99% CI (-3.86, 0.02), p=0.011), greater stress (Adj. Mean Diff. Perceived Stress =
3.00, 99% CI (1.05, 4.94), p=<.001). Personality factors were similar for the two groups,
except for greater neuroticism among participants with NUAS (Adj. Mean Diff. IPIP
Neuroticism=5.75, 99% CI (1.46, 10.03), p<0.001). Catastrophizing did not differ by NUAS
(CSQ:CAT Adj. Mean Diff.=1.56, 99% CI (0.64, 3.77), p=0.068)

RICE criteria (Figure 3)

Of 424 participants, 228 (54%) met RICE criteria. Among 221 RICE-positive participants,
108 (47%) had NUAS compared to 53 (28%) of 203 RICE-negative patients (adjusted OR =
2.31,99% CI = (1.30, 4.80), p < 0.001). RICE-positive participants had more severe
symptoms than RICE-negatives by most measures (Figure 3). Of 233 females, 147 (63%)
met RICE criteria compared to 81 (42%) of 191 males (OR = 2.32, 95% CI =(1.36, 3.97), p
<0.001).

J Urol. Author manuscript; available in PMC 2015 October 01.
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Discussion

Baseline data from men and women with UCPPS suggest that NUAS represent an important
phenotypic characteristic of urological pain. Our data also support the concept that patients
with NUAS may have a more systemic condition, characterized by a decreased quality of
life than patients with primarily pelvic symptoms. Of 424 participants, 162 (38%) had
NUAS, including 41 (10%) with multiple syndromes. Patients with NUAS were similar in
age to patients with UCPPS only at baseline but 4.6 years younger on average at symptom
onset. For comparison, rates of NUAS in the general population are approximately 2% for
fibromyalgia,[17] up to 3% for chronic fatigue syndrome,[21] and approximately 10.5% for
irritable bowel syndrome,[22] with higher rates in women than in men and varying rates
depending on study design and the populations evaluated. NUAS were associated with more
severe urological symptoms, depression, and anxiety. These findings support the need to
compare findings in the MAPP UCPPS population to both “healthy controls” with neither
NUAS nor UCPPS, and “positive controls” with NUAS, but without UCPPS.

We evaluated medications because drug therapy represented the most common and
reproducible treatment strategy. Of 262 patients with UCPPS only, 183 (70%) were taking
prescription medications for their UCPPS. Of 162 patients with NUAS, 124 (77%) were
taking medications (not significant after adjustment). There was no difference in the classes
of medications used by patients with and without NUAS. These findings suggest that
generally similar strategies are used to treat UCPPS. Other strategies such as behavioral
changes, physical therapy, etc., will be considered in another manuscript. One important
research goal is to improve clinical outcomes by targeting treatments to individual patient
phenotypes that are most likely to respond.

Previous researchers noted that IC and CP/CPPS patients commonly reported non-urological
symptoms.[11]. Clauw et al found that IC and fibromyalgia have significant overlap in
symptoms, demographics, and peripheral nociceptive thresholds.[6] Recent studies showed
that IC/PBS or CP/CPPS may be associated with NUAS and mental health
comorbidities{Erickson, 2001 #453}{Alagiri, 1997 #454%}.[25-29] The pathophysiology
underlying the association between UCPPS and NUAS is unclear. [30] Our data
documenting the importance of NUAS are generally consistent with other studies. Nickel et
al found that female IC/PBS patients who fulfilled Rome I11 criteria for irritable bowel
syndrome reported more severe pain, worse physical quality of life, more depression, stress,
and sexual dysfunction, and longer symptom duration than patients who do not have irritable
bowel syndrome. [28] Female IC/PBS patients with more than one NUAS had a more severe
illness than those with IC/PBS and irritable bowel syndrome only. Our study extends
previous studies in the first large epidemiological study that included both men and women
with UCPPS. We incorporated more rigorous NUAS assessment than previous reports by
identifying suggestive symptoms on the Complex Multi-Symptom Inventory [15] triggering
application of the NUAS diagnostic criteria.[16-18]

Among 233 females, 103 (44%) had NUAS compared to 59 (38%) of 191 males (OR = 1.76,
99% CI (1.03, 3.08) p=0.005). Although females with NUAS reported slightly worse sexual
function than females without NUAS, this difference was not significant. Males with and

J Urol. Author manuscript; available in PMC 2015 October 01.
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without NUAS reported similar sexual function. These observations suggest that future
studies of UCPPS should stratify outcomes by gender to limit potential confounding of
important differences. It will also be important to compare UCPPS patients with NUAS to
subjects who have NUAS but who do not have UCPPS, and this will the subject of future
MAPP investigations.

Because the RICE definition represents the best-validated epidemiological criterion for IC/
PBS, we evaluated these criteria in the MAPP population. RICE criteria had relatively low
sensitivity (54%); however, RICE-positive participants were more likely to have NUAS
(Adjusted OR 2.31, 99% CI (1.30, 4.08), p < 0.001) and more severe urological symptoms
than RICE-negative participants. RICE criteria were developed and validated for IC/PBS, a
condition more prevalent in women. Thus, it is not surprising that RICE criteria were more
prevalent (62%) in female than in male participants (40%, OR 2.32 99% CI (1.39, 3.89), p <
0.0001).

Our observations support the suggestion that UCPPS patients represent a heterogeneous
population, with some patients having a more “localized syndrome,” with urologic
symptoms only, and others having a more “systemic syndrome,” with symptoms in other
body areas. Studies are needed to determine the precise mechanisms of pain in these
different patient types. Because MAPP patients were recruited from referral centers it will
be important to determine how closely our findings correspond to UCPPS in less selected
populations. Determining the presence (and perhaps number) of NUAS may represent a
useful clinical approach to distinguish these two populations.

In summary, our data suggest that NUAS represent an important phenotypic characteristic of
UCPPS and that urological patients with NUAS may have a more systemic condition.
Because gender represents another important phenotypic characteristic, future studies of
UCPPS should characterize outcomes separately for males and females to describe clinical
differences that may prove important in only one gender.
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Adjusted Mean
Difference in SD Units (SE):
UCPPS w. NUAS -

Symptom UCPPS only
SYM-Q Pain* 0.28 (0.1) ]
GUPI Pain** 0.39 (0.1) u
BPI Severity** 0.32 (0.1) L]
BPI Interference** 0.35 (0.1) L]

No. Body Sites** 0.61 (0.09) L]
SYM-Q Non-uro Pain** 0.58 (0.1) L]
GUPI QOL 0.24 (0.1) ]
SYM-Q Urgency 0.16 (0.1) L]
SYM-Q Frequency* 0.3 (0.1) L

GUPI Total** 0.38 (0.1) L]
AUA Symptom Index** 0.32 (0.1) u
IC Symptom Index* 0.28 (0.1) L
IC Problem Index* 0.28 (0.1) ]
FSFI (Females) -0.01 (0.13) u
IIEF (Males) -0.13 (0.15) L]
IIEF-6 (Male) (0-30) -0.13 (0.15) L]
FSFI (Female) (0-36) -0.01 (0.13) L]
IIEF-6 (Male) (0-30) -0.13(0.15) ]
FSFI (Female) (0-36) -0.01 (0.13) L]

I T T T T T 1
-04 -02 O 02 04 06 08

Figure 1. Pain and Urological Symptoms in MAPP Participants with Chronic Urological Pain
Syndromes With and Without Non-urological Associated Syndromes

Whiskers denote the 99% Confidence Interval of the adjusted mean difference of symptom
level in standard deviation units

*Denote statistical significance at the 0.01 level. **Denotes significance at the 0.001 level.
SYM-Q: Symptom and Health Care Utilization Questionnaire; GUPI: Genitourinary Pain
Index; AUA Symptom Index: American Urological Association Symptom Score Index; IC:
Interstitial Cystitis; BPI: Brief Pain Inventory; IIEF — International Index of Erectile
Function; FSFI: Female Sexual Function Index.
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Symptom

HADS Anxiety**
HADS Depression**
PANAS(-) **
PANAS(+) *
Perceived Stress Scale
SYM-Q Mood**
CSQ CAT
IPIP: Neuroticism**
IPIP: Extraversion
IPIP: Openness
IPIP: Agreeableness
IPIP: Conscientiousness

*k

Adjusted Mean

Difference in SD Units (SE):

UCPPS w. NUAS -
UCPPS only

0.4 (0.1)
0.37 (0.1)
0.38 (0.1)
-0.26 (0.1)
0.39 (0.1)
0.4 (0.1)
0.18 (0.1)
0.35 (0.1)
-0.13 (0.1)
-0.05 (0.11)
-0.16 (0.1)
-0.17 (0.1)

Page 11

Figure 2. Psychosocial Factors in MAPP Participants with Chronic Urological Pain Syndromes
With and Without Non-urological Associated Syndromes

Whiskers denote the 99% Confidence Interval of the adjusted mean difference of symptom

level in standard deviation units

*Denote statistical significance at the 0.01 level. **Denotes significance at the 0.001 level.
HADS: Hospital Anxiety and Depression Scale; CSQ: Thoughts About Symptoms

Questionnaire; PANAS: Positive and Negative Affect Schedule; IPIP: International

Personality Item Pool.
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Adjusted Mean

Difference in SD Units (SE):

Page 12

Symptom RICE(+) - RICE(-)
SYM-Q Pain* 0.29 (0.1) =
GUPI Pain** 0.61 (0.09) .
BPI Severity 0.25 (0.1) ]
BPI Interference** 0.39 (0.09) u
No. Body Sites 0.12 (0.09) L]
SYM-Q Non-uro Pain -0.06 (0.1) L]
GUPI QOL** 0.38 (0.1) u
SYM-Q Urgency** 0.56 (0.1) L]
SYM-Q Frequency** 0.56 (0.1) ]
GUPI Total** 0.65 (0.09) ]
AUA Symptom Index** 0.76 (0.09) ]
IC Symptom Index™* 0.75 (0.09) ]
IC Problem Index** 0.86 (0.09) L

-02 0 02 04 06 08 1

Figure 3. Pain and Urological Symptoms in RICE-positive vs. RICE-negative MAPP
Participants
Whiskers denote the 99% Confidence Interval of the adjusted mean difference of symptom

level in standard deviation units

*Denote statistical significance at the 0.01 level. **Denotes significance at the 0.001 level.
SYM-Q: Symptom and Health Care Utilization Questionnaire; GUPI: Genitourinary Pain
Index; AUA Symptom Index: American Urological Association Symptom Score Index; IC:
Interstitial Cystitis; BPI: Brief Pain Inventory.
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