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ABSTRACT

BACKGROUND: Interstitial cystitis (IC) is a debilitating condition that affects
up to 5% of the U.S. population. This condition is characterized by blad-
der pain, urinary urgency and frequency, nocturia, and, in some patients,
bladder lesions called Hunner’s lesions (HL). IC patients who have HL
experience a clinical course that is distinct from those without HL and,

as a result, respond differently to existing treatments. Without effective
and lasting therapeutic options, IC patients are expected to experience

a reduced quality of life and be a significant economic burden. Previous
research describing the burden of IC is not only outdated but lacks stratifi-
cation by HL.

O0BJECTIVES: To (a) characterize health care utilization, direct costs, and
comorbidities associated with IC and (b) elucidate differences between
patients with and without HL.

METHODS: A retrospective analysis was conducted using health care
claims from the Truven Health MarketScan Research Databases. Adults
with an incident IC diagnosis between 2009 and 2014 were identified and
matched 1:4 to non-IC patients on age, gender, and geographic region.
Health care utilization, direct costs, and comorbidities during the first

12 months after diagnosis were compared between the 2 groups, as well
as between IC subgroups with and without HL. Associations were evaluated
after adjustment for potential confounders using regression models.

RESULTS: A total of 24,836 IC patients were identified and matched to
99,344 non-IC patients. Patients were predominantly female (92%), with

a mean age of 49.0 (SD=15.3) years. IC patients used significantly more
health care resources across all categories compared with non-IC patients.
On average, having IC was associated with $7,223 higher total health care
costs than not having IC (95% Cl=$6,650-$7,796), with outpatient costs
contributing to 71% of the difference, after adjusting for baseline age,
gender, region, insurance type, plan type, and Charlson Comorbidity Index
(CCI) score. The odds of developing select comorbidities were 2.61 times
greater in IC patients compared with non-IC patients (95% Cl=2.52-2.70),
adjusting for baseline age, sex, region, and CCI score. Among IC patients,
the HL subgroup (n=292) used more health care resources, and having HL
was associated with $6,895 higher total health care costs compared with
not having HL (95% Cl=$3,770-$10,020) after adjusting for baseline age,
gender, region, insurance type, and plan type.

CONCLUSIONS: Findings suggest that patients with IC have significantly
higher health care utilization, costs, and comorbidities compared with non-
IC patients. This economic burden is further amplified in those with HL.
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What is already known about this subject

Without effective and lasting treatment options to manage their
debilitating symptoms, interstitial cystitis (IC) patients experience
a reduced quality of life and exert a significant economic burden.
Based on 1998-2003 claims data from health plan-specific popu-
lations, IC patients have an annual health care utilization rate
that is more than twice that of matched non-IC patients, as well
as incur $3,000-$4,000 more in yearly health care costs.

IC patients with Hunner’s lesions (HL) are known to experience
a distinct clinical course, but their economic burden has never
been characterized and compared with patients without HL.

What this study adds

This study compared health care utilization, costs, and comor-
bidities for IC patients to a matched cohort of non-IC patients
using 2009-2014 claims data from a nationally representative
population.

This study characterized and compared health care utilization, costs,
and comorbidities for IC patients with HL to those without HL.

that is characterized by persistent bladder pain, urinary

urgency, frequent urination, and nocturia. Although known
to predominantly occur in females, the etiology and patho-
physiology of IC remain unclear, making the condition chal-
lenging to diagnose and to treat."* Without clear diagnostic
standards, it is common for IC patients to go undiagnosed for 5
years.> Consequently, estimates of IC prevalence vary between
0.2% to 4.6% of the U.S. population, with some suggesting
that the figure could be much higher.*® Additionally, approxi-
mately 10%-56% of IC patients also experience painful lesions
on the bladder wall, known as Hunner’s lesions (HL), formerly
called Hunner’s ulcers.”® While the presence of HL has been
traditionally classified as a subtype of IC, recent research sug-
gests that HL may represent its own distinct condition.® Not
only do IC patients with HL differ from those without HL
demographically, but they also respond differently to existing
treatments.”'°

In general, IC is treated with a variety of pharmacologic
and medical interventions, most of which are off-label and
all of which provide temporary, suboptimal relief. The only

Interstitial cystitis (IC) is a chronic, debilitating condition
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treatments approved by the U.S. Food and Drug Administration
for IC are pentosan polysulfate sodium (Elmiron) and dimethyl
sulfoxide (RIMSO-50). However, given conflicting evidence
regarding the effectiveness of these treatments, current guide-
lines do not make any recommendations for using one agent
over another to treat IC patients without HL.'® In contrast,
guidelines recommend fulguration, a surgical procedure to
remove lesions, to treat those patients with HL.° Although ful-
guration is the best available approach to treating HL, it does
not provide permanent relief so does not eliminate the need for
additional pharmacologic and medical interventions."!

Without lasting treatment options, patients with IC expe-
rience a reduced quality of life and are expected to be a sig-
nificant economic burden to society. To date, 4 claims-based
analyses have been published on the economic burden of IC
in the United States. However, these studies were conducted
using older claims data that came from specific health plan
types, which limit their generalizability. In 2006, Wu et al.
published a retrospective claims-based analysis to describe
the health care utilization, costs, and comorbidities associated
with IC using 1999-2002 data from 16 large, self-insured U.S.
companies.? The authors found that IC patients incurred an
average cost of $6,614 in direct health care costs during the
first year after diagnosis, which was $3,756 more than non-
IC patients.? In 2008, Clemens et al. found that IC patients
incurred an average cost of $7,100, which was $4,106 more
than non-IC patients from 1998-2003 data in a managed care
population.”® In the same year, Stanford et al. found IC patients
to cost, on average, $9,186, using 2000-2005 managed care
claims data, but did not compare these findings with a control
group.” Finally, in 2011, Anger et al. used claims data from
1999 to characterize the costs specific to treating IC but did
not capture the all-cause cost of having IC."

Current literature falls short in fully capturing the extent of
the economic burden of IC. Claims-based studies published to
date are based on older data from IC populations covered by
specific types of health plans. Furthermore, no studies have
specifically examined patients with HL, whose burden of ill-
ness is expected to differ significantly from patients without
HL. The primary objective of this study was to describe and
compare health care utilization, direct costs, and comorbidi-
ties for patients with IC and those without IC during the first
year after diagnosis. The secondary objective was to describe
and compare health care resource utilization, direct costs, and
comorbidities for IC patients with HL and without HL during
the first year after diagnosis.

Methods
Data Source
Data were obtained from Truven Health MarketScan Research
Commercial and Medicare Supplemental Claims Databases.
The databases are large, nationally representative databases

www.jmep.org Vol. 23, No. 4 April 2017

that contain Health Insurance Portability and Accountability
Act (HIPAA) compliant, de-identified, patient-level, paid, and
adjudicated claims information for over 143 million unique
patients in the United States.!®” The Commercial Claims
database includes private-sector claims data from approxi-
mately 100 payers and contains more than 500 million claim
records.'®!” The Medicare Supplemental Claims database con-
tains claims data on Medicare recipients who subscribe to
Medicare supplemental coverage through privately insured
fee-for-service (FFS) or capitated health plans.'!” Claims from
2009 to 2014 were analyzed for this study. This study did
not meet the federal definition of “human subjects research”
so was exempt from institutional review board review by the
University of Washington Human Subjects Division.

Cohort Identification

Patients were identified as having an IC diagno-
sis if they had at least 1 International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) code of 595.1
(chronic interstitial cystitis) in the 2009-2014 claims files.
The first ICD-9-CM code of 595.1 was considered the index
diagnosis. To ensure that a patient’s first ICD-9-CM code of
595.1 was reflective of an incident IC diagnosis, patients were
excluded if they had any evidence of IC diagnosis or treatment
12 months before the date of their index diagnosis. Evidence
of IC treatment included pharmacy claims for pentosan poly-
sulfate sodium or medical claims for fulguration. Patients were
further excluded if they were aged younger than 18 years; did
not have 12 months of continuous enrollment pre- and post-
index date; or had any bladder-related cancers (Figure 1). The
12 months previous to the index diagnosis date formed the
pre-index or baseline period. The 12 months after the index
diagnosis date formed the post-index or follow-up period.

Four non-IC patients were randomly selected
to match each IC patient on the basis of age, gender, and geo-
graphic region. Non-IC patients were required to not have
an IC diagnosis or any evidence of IC treatment. Given that
non-IC patients did not have a natural index diagnosis date,
they were assigned an index date of the same month and year
as their matched IC patients to ensure that the baseline and
follow-up periods between the 2 cohorts were comparable.
Non-IC patients were also excluded if they were aged younger
than 18 years; did not have 12 months of continuous enroll-
ment pre- and post-index diagnosis date of their matched case;
or had any bladder-related cancers.

IC patients were further strati-
fied into HL and non-HL subgroups. Because ICD-9-CM codes
do not distinguish between IC with HL and without HL, ful-
guration was used as a proxy to identify IC patients with HL.
To be considered part of the HL subgroup, IC patients were
required to have at least 1 claim with a Current Procedural
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w Flowchart of Cohort Identification

Patients in MarketScan databases, January 2009-December 2014
N=97,335,275

C

a Patients with an incident IC claim preceding at \
least 12 months of enroliment
\_ n=112,006 Y.

e Patients excluded for evidence of IC treatment \
12 months before pre-index date

\ n=19,186

/

I
.

Patients excluded for having
bladder-related cancers
n=8,222

a Patients excluded for not having continuous
enrolliment 12 months pre- and post-index date
n=59,233

Patients excluded if aged <18 years
n=323
|

Patient excluded for not having
a non-IC match
n=206

Total IC Patients Matched
n=24,836

A A W2 A A N

:
.
c

)

Patients without
an IC claim
n=97,180,561

e Patients excluded for evidence of IC treatment
12 months before pre-index date

\ n=22,772,637

/

I
\

K
.

Patients excluded for having
bladder-related cancers
n=830,826

a Patients excluded for not having continuous
enrollment 12 months pre- and post-index date
n=57,748,112

I
Patients excluded if aged <18 years
n=3,853,316
I

Patients excluded for not being randomly
selected to match an IC patient
n=11,876,326

Total Non-IC Patients Matched
n=99,344

A A UL U U UL U

:
.
c

IC=interstitial cystitis.

Terminology code for fulguration in the post-index period (see
the Appendix, available in the online article).

Assessment of Health Care Resource Utilization,

Costs, and Comorbidities

Health care resource utilization was determined by counting
claims that occurred within the post-index period for inpatient
admissions, outpatient visits, and emergency department (ED)
visits. To assess meaningful prescription use, days supply for
each prescription claim that occurred within the post-index
period were summed. Total costs were adjusted to 2014 U.S.
dollars using the Consumer Price Index and then summed for
claims that occurred within the post-index period. For health
care resource utilization and costs, mean counts and costs per
patient, respectively, were reported for the following service
categories: inpatient admissions, outpatient visits, ED wvisits,
and prescription days supply. Additionally, costs associated

with inpatient admissions, outpatient visits, and prescriptions
filled were also summed to report a total health care cost.
Incidences of select comorbidities with possible IC associa-
tions were also assessed.'’ To be considered to have an incident
comorbidity, patients were required to not have a claim associ-
ated with anxiety, depression, insomnia, vulvodynia, chronic
fatigue syndrome, sicca syndrome, irritable bowel syndrome,
migraines, or fibromyalgia during the pre-index period but
to have a claim for the corresponding comorbidity during the
post-index period. The proportion of patients with incident
comorbidities was reported for all conditions collectively, as
well as for each condition separately.

Baseline Comorbidity

To adjust for potential differences in baseline comorbidity that
could affect health care use and cost during the post-index
period, the Deyo-Charlson Comorbidity Index (CCI) score
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TABLE 1 Baseline Demographics

IC Non-IC HL Non-HL
(n=24,836) m=99,344) (n=292) (n=24,544)
Age, mean (SD) 49.0 (15.3) 49.0 (15.3) 50.8 (16.2) 49.0 (16.2)
Age group, years, % (n)
<31 119 (2,961) 119 (11,844) 11.6 34) 119  (2,927)
31-40 18.7 (4,642) 18.7 (18,568) 13.0 (38) 18.8 (4,604)
41-50 23.2 (5,763) 232 (23,052) 28.4 (83) 23.1  (5,680)
51-60 24.8 (6,148) 24.8  (24,592) 19.9 (58) 24.8 (6,090)
61-70 12.1 (3,012) 12.1  (12,048) 134 (39) 121 (2,973)
71-80 0.4 (1,600) 0.4 (6,400) 8.6 5) 0.4 (1,575)
>81 29 (710) 29  (2,840) 5.1 (15) 2.8 (695)
Female, % (n) 91.8 (22,793) 91.8 (91,172) 87.7 (256) 91.8 (22,537)
Region, % (n)
North East 11.8 (2,934) 11.8  (11,736) 154 (45) 11.8 (2,889)
North Central 234 (5,816) 234 (23,264 19.9 (58) 235 (5,758)
South 43.0 (10,675) 43.0 (42,700) 44.2 (129) 43.0 (10,546)
West 213 (5,297) 21.3  (21,188) 20.2 (59) 213 (5,238)
Unknown 0.5 114) 0.5 (456) 0.3 [€))] 0.5 (113)
Insurance type, % (n)
Commercial 822 (20423) 81.7 (81,148 771 (225) 82.3 (20,198)
Medicare Supplemental 178 (4413) 16.7  (16,626) 23.0 ©7) 177 (4,346)
Unknown 0.0 ) 1.6 (1,570) 0.0 ) 0.0 )
Plan type, % (n)
Comprehensive 114 (2,837) 10.6  (10,520) 154 41 114 (2,837)
HMO?2 13.2 (3,274) 15.6 (15492 14.0 (164) 13.2 (3,274
FFSP 61.8 (15,354) 58.6 (58,241) 56.2 30) 61.8 (15,354)
CDHP and HDHP 120 (2,986) 12.0 (11,946) 10.3 (292) 120 (2,986)
Unknown 1.6 (385) 3.2 (3,145) 4.1 (12) 1.6 (385)
Charlson Comorbidity Index, mean (SD) 0.58 (1.149) 042 (1.03) 0.72 (1.31) 0.58 (1.149)
Charlson Comorbidity Index, % (n)
0 70.5  (17,507) 78.7 (78,189) 66.8 (195) 70.5 (17,312)
1 19.5 (4,850) 143 (14,177) 19.9 (58) 19.5 (4,792)
2 7.1 (1,770) 50 (4,952 8.2 24 7.1 (1,746)
3+ 2.9 (709) 2.0 (2,026) 5.1 (15) 2.8 (694)
Baseline costs, median (IQR), $ 35,830 14,300 49,512 35,612
(17,047-74,787) (4,934-36,833) (26,819-92,363) (16,938-74 417)

aHMO = health maintenance organization and includes exclusive provider organization, health maintenance organization, and fee for service with capitation.
bFFS=fee for service and includes point of service and preferred provider organization benefit design.
CDHP = consumer-driven health plan; HDHP = high-deductible health plan; HL=Hunner’s lesions; IC=interstitial cystitis; IQR=interquartile range; SD =standard deviation.

was calculated for each patient using inpatient and outpatient
claims data 365 days before their index date. The CCI score
assigns weights to comorbidities such as liver disease, diabetes,
AIDS, and cancer, which are then added together to create a
summary indicator of baseline health status.’® A higher CCI
score indicates greater baseline risk.

Statistical Analyses
Baseline characteristics and demographics of the study cohort
were summarized using the mean and standard deviation (SD)
for continuous variables and frequencies and proportions for
categorical variables.

www.jmep.org  Vol. 23, No. 4 April 2017

To assess the association of IC diagnosis with health care
utilization, negative binomial regression models were used to
separately model inpatient admission, outpatient visit, and ED
visit counts. A linear regression was used to model prescription
days supply. Models estimating health care utilization adjusted
for baseline age, gender, geographic region, insurance type
(commercial vs. Medicare Supplemental), insurance plan type,
and CCI score.

Cost data were heavily right-skewed, with the majority
of patients having little to no cost.' Although it is common
to analyze cost data using a generalized linear model (GLM)
with a log link and gamma family, misspecification of the link
and variance functions can result in bias and inefficiency in

JmcpP  Journal of Managed Care & Specialty Pharmacy 477



Characterizing Health Care Utilization, Direct Costs, and Comorbidities
Associated with Interstitial Cystitis: A Retrospective Claims Analysis

Health Resource Utilization

IC Non-1C Adjusted Ratio
(n=24,836) (n=99,344) or Difference?
Mean Number | Mean Number Estimate
(SD) (SD) (95% CI)
Inpatient 015 (0.52) 0.09 (0.36) IRR: 1.54b
admissions (1.46-1.61)
Outpatient visits 225 (20.0) 11.0 (13.6) IRR: 2.01b
(1.98-2.03)
ED visits 045 (149 0.19 (0.69) IRR: 2.25P
(2.15-2.35)
Prescription 1,079 (1,071 657  (857) RD: 367P
days supply (356-377)
HL Non-HL Adjusted Ratio
n=292) (n=24,544) or Difference?
Mean Number | Mean Number Estimate
(SD) (SD) (95% CI)
Inpatient 025 (0.56) 0.15 (0.52) IRR: 1.57b
admissions (1.20-2.05)
Outpatient visits 283 (20.0) 224 (20.0) IRR: 1.27b
(1.17-1.38)
ED visits 0.60 (1.19) 045 (1.49) IRR: 1.32¢
(1.04-1.67)
Prescription 1,238 (1,133) 1,077 (1,070) RD: 109
days supply (-3-220)

aAdjusted for baseline age, gender, region, insurance type, plan type, and Charlson
Comorbidity Index.

bP value<0.001.

P value<0.05.

CI=confidence interval; ED =emergency department; HL=Hunner’s lesions;
IC=interstitial cystitis; IRR=incidence rate ratio; RD =risk difference;
SD=standard deviation.

estimation. To overcome these issues, we modeled costs using
an extended GLM approach (“pglm” command in STATA),
which allows for estimation of flexible link and variance func-
tions.”® We adjusted for baseline age, gender, geographic region,
insurance type (commercial vs. Medicare Supplemental), insur-
ance plan type, and CCI score. While baseline costs are often
included as a covariate in cost models, we did not adjust for
baseline costs. Given that IC is often diagnosed years after its
manifestation, costs incurred during the 12 months before IC
diagnosis were thought to reflect untreated IC rather than true
baseline costs. In fact, the data confirmed this expectation,
showing a distribution of baseline costs for IC patients that was
much higher and overlapped minimally with the distribution
of baseline costs for non-IC patients (Table 1).

Recycled predictions were used to estimate incremental
costs of IC versus no IC among IC patients only (using the
“pglmpredict” command in STATA). The model estimating
incremental costs of HL also used an extended GLM and
adjusted for baseline age, gender, geographic region, insurance
type (commercial vs. Medicare Supplemental), and insurance
plan type. As before, this model also did not adjust for baseline
costs. Additionally, this model did not adjust for CCI because

of convergence issues. Nevertheless, given that the distribu-
tion of CCI between HL and non-HL patients was similar in
our sample, we did not expect bias due to confounding by
comorbidities.

To model incident comorbidities, logistic regression mod-
els were fit for all comorbidities combined as well as for each
comorbidity separately. All models adjusted for baseline age,
gender, region, and CCI score.

All multivariable analyses used robust standard errors and
assumed a significance level of a=0.05. Analyses were con-
ducted using SAS version 9.3 (SAS Institute, Cary, NC) and
STATA 13-IC version 13.1 (StataCorp, College Station, TX).

Results

Study Population

A total of 24,836 IC patients were identified and matched to
99,344 non-IC patients on the basis of age, gender, and region.
As shown in Table 1, IC patients and non-IC patients were
mostly female (92%), in the age range of 41-60 years (48%),
and from the southern region of the United States (43%). The
majority of IC patients and non-IC patients had commercial
health coverage (83%) and subscribed to an FFS plan (62% of
IC patients, 59% of non-IC patients). IC patients and non-IC
patients were similar across all baseline characteristics with the
exception of CCI score, with a greater proportion of IC patients
having CCI scores greater than 1 when compared with non-IC
patients (30% vs. 21%, respectively).

Of the IC patients, 292 (1.2%) patients were identified as
having HL. Non-HL and HL patients were similar in age (mean
age=49.0 [SD=15.3] vs. 50.8 [SD=16.2], respectively) and in
proportion of CCI score greater than or equal to 1 (30% vs.
33%, respectively). HL and non-HL patients were predomi-
nantly female (92% and 88%, respectively).

Health Care Utilization

IC patients used significantly more health care resources across
all service categories when compared with non-IC patients
(Table 2). Of note, IC patients had twice as many outpatient
and ED visits as did non-IC patients. On average, IC patients
had 22.5 (SD=20.0) outpatient visits in the first 12 months
after diagnosis, whereas their matched non-IC patients had
11.0 visits (SD=13.6). Similarly, IC patients had an average
of 0.45 (SD=1.5) ED visits in the first 12 months after diag-
nosis, whereas non-IC patients had 0.19 ED visits (SD=0.7).
Furthermore, IC patients filled a prescription days supply of
1,079 (SD=1,071) compared with non-IC patients who filled
657 (SD=857). Among the IC patients, HL patients used sig-
nificantly more health care resources across all service catego-
ries compared with non-HL patients (Table 2). On average, HL
patients had 6 more outpatient visits than non-HL patients in
the first year after IC diagnosis (28.3 vs. 22.4, respectively).
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Total Health Care Costs

Adjusted
1C Non-IC Incremental
(n=24,836) (n=99,344) Difference?
Mean (SD), $ | Mean (SD), $ | Estimate (95% CI)
Total 15,711 28,093) | 7,393 (21,420) | 7,223 (6,650-7,796)
Inpatient 2,872 (17,110) | 1,755 (13,414) 841 (468-1,214)
admissions

Outpatient visits 9,704 (16,482) | 4,105(12,256) | 5,123 (4,747-5,499)

ED visits 892 (3,553) 354 (1,861) 512 (375-649)
Prescriptions filled | 3,113 (6,746) | 1,528 (4,154) | 1,403 (1,307-1,499)
Adjusted

HL Non-HL Incremental

n=292) (n=24,544) Differenceb
Mean (SD), $ | Mean (SD), $ | Estimate (95% CI)
Total 22,696 (22,840) | 15,628 (28,139) 16,895 (3,770-10,020)
Inpatient 4,574 (12,863) | 2,852 (17,153) | 1,531 (-4,068-7,130)

admissions

14,480 (13,367) | 9,647 (16,507) | 5,067 (3,139-6,995)
300 (-708-1,308)

367 (-158-892)

Outpatient visits
ED visits 1,201 (3,352) 888 (3,556)
Prescriptions filled | 3,627 (5,456) | 3,107 (6,760)

Note: Costs are shown in 2014 U.S. dollars.

aAdjusted for baseline age, gender, region, insurance type, plan type, and Charlson
Comorbidity Index. Significance must be obtained from confidence intervals, since
the “pglm” command in Stata does not return P values.

bAdjusted for baseline age, gender, region, insurance type, and plan type.
Significance must be obtained from confidence intervals (significant if confidence
interval does not include zero), since the “pglm” command in Stata does not return
P values.

CI=confidence interval; ED =emergency department; HL=Hunner’s lesions;
IC=interstitial cystitis; SD=standard deviation.

After adjusting for baseline characteristics, IC patients
used significantly more health care resources across all
service categories when compared with non-I1C patients (Table 2).
IC patients had outpatient visits 2.01 times as often (95%
confidence interval [CI]=1.98-2.03, P<0.001) and ED visits
2.25 times as often as non-IC patients (95% Cl=2.15-2.35,
P<0.001). Additionally, after adjusting for baseline charac-
teristics, 1C patients filled 367 more prescription days supply
than non-IC patients (95% CI=356-377, P<0.001). Among
IC patients, adjusted health care utilization was significantly
higher in HL patients compared with non-HL patients across
all service categories except prescription days supply. HL
patients had inpatient admissions 1.57 times as often as non-
HL patients (95% CI=1.20-2.05, P<0.00D).

Direct Costs

IC patients had higher mean health care costs than non-IC
patients across all service categories (Table 3). IC patients
incurred more than double the total health care costs com-
pared with non-IC patients ($15,711 [SD=$28,093] vs. $7,393
[SD=$21,420], respectively). Of the difference in total health
care costs, outpatient visits accounted for the greatest portion
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TABLE 4 Incident Comorbidities

1C Non-IC
(n=24,836) (m=99,344) Adjusted Ratio?
% (n) % (n) OR (95% CI)
Any comorbidity 242 (6,008) | 10.7 (10,650) | 2.61 (2.52-2.70)P
Anxiety 9.0 (1,882) | 4.0 (3,675 | 2.35 (2.22-2.49)b
Chronic fatigue 0.9 (209) 0.3 287) | 2.85 (2.38-3.41)b
Depression 52 (1,181) 24 (2,240) | 222 (2.07-2.39)b
Fibromyalgia 64 (1433) 2.1 (2,030) | 3.11 (2.90-3.34)P
Insomnia 34 804 | 15 (1,493) | 222 (2.03-2.42)P
IBS 3.6 (843) 0.8 (751) | 4.80 (4.34-5.30)b
Migraine headaches 4.2 956) 1.8 (1,729 | 2.39 (2.20-2.59)P
Sicca syndrome 0.3 (85) 0.1 95) | 343 (2.56-4.60)b
Vulvodynia 0.9 212) | 0.0 (34) |25.69 (17.88-36.93)P
HL Non-HL
(n=292) (n=24,544) Adjusted Ratio?
% (n) % (n) OR (95% CI)
Any comorbidity 22.6 66) | 242 (5942) | 095 (0.72-1.25)
Anxiety 71 a7 9.0 (1,865 | 0.80 (0.49-1.32)
Chronic fatigue 04 3| 09 (06)| 124 (0.39-3.93)
Depression 7.2 (19) 52 (1,162) | 147 (0.92-2.35)
Fibromyalgia 52 (149 | 64 (1419 | 0.82 (048-142)
Insomnia 2.5 @) 3.4 (797) | 0.74 (0.35-1.58)
IBS 47 (13) | 3.6 (830) | 1.36 (0.77-2.39)
Migraine headaches 2.3 ©) 4.2 950) | 0.55 (0.25-1.25)
Sicca syndrome 0.3 @] 03 84 | 097 (0.13-7.08)
Vulvodynia 0.7 @) 0.9 (210) | 0.85 (0.21-3.42)

aAdjusted for baseline age, sex, region, and Charlson Comorbidity Index.

bP value<0.001.

CI=confidence interval; HL=Hunner’s lesions; IBS =irritable bowel syndrome;
IC=interstitial cystitis; OR=odds ratio.

with IC patients spending 3 times the amount as non-IC patients
($9,704 [SD=$16,482] vs. $4,105 [SD=$12,256], respectively).
After outpatient visits, prescription costs accounted for the
next greatest difference in total health care costs, with IC
patients spending twice the amount as non-IC patients ($3,113
[SD=$6,746] vs. $1,528 [SD=$4,154], respectively).

After adjusting for baseline characteristics, having IC was
associated with significantly higher costs than not having IC
across all service categories (Table 3). Having IC was associ-
ated with $7,223 more in total health care costs than not hav-
ing IC (95% Cl1=$6,650-$7,796). Outpatient visits accounted
for the greatest portion (71%) of this difference, with having
IC associated with $5,123 more on outpatient visits (95%
CI=$4,747-$5,499). Prescriptions accounted for the second
greatest portion (19%) of the total health care cost difference,
with having IC associated with $1,403 more on prescriptions
than not having IC (95% CI=$1,307-$1,499).

HL patients had higher mean costs than non-HL patients
in the total, inpatient admissions, and outpatient visits ser-
vice categories. On average, HL patients spent nearly 50%
more in total costs compared with non-HL patients ($22,696
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[SD=$22,840] vs. $15,628 [SD=%$28,139], respectively). Of
the difference in total health care costs, outpatient visits
accounted for the greatest portion, with IC patients spending
$14,480 (SD=$%13,367) and non-IC patients spending $9,647
(SD=$16,507).

After adjusting for baseline characteristics, having HL was
associated with significantly more total and outpatient visit
costs compared with not having HL. Having HL was associated
with $6,895 more in total costs than not having HL patients
©5% C1=$3,770-$10,020). Again, outpatient visits accounted
for the greatest portion of this difference, with having HL asso-
ciated with $5,067 more on outpatient visits than not having
HL (95% CI=$3,139-$6,995). Inpatient admissions accounted
for the second greatest portion of the total difference, with
having HL associated with $1,531 more than not having
HL, although this difference was not statistically significant
(95% CI=-%$4,068-$7,130).

Incident Comorbidities

As shown in Table 4, the proportion of IC patients who devel-
oped comorbidities was greater than the proportion of non-IC
patients across all comorbidities selected for assessment. The
proportion of IC patients who developed any comorbidity was
more than twice the proportion of non-IC patients (24% vs.
11%, respectively). The most common comorbidity developed
was anxiety (9% vs. 4%, respectively), followed by fibromyalgia
(6% vs. 2%, respectively) and depression (5% vs. 2%, respec-
tively). The proportions of HL patients who developed comor-
bidities were similar to non-HL patients across all comorbidi-
ties assessed. The proportion of HL patients who developed
any comorbidity was similar to non-HL patients (23% vs. 24%,
respectively).

After adjusting for baseline characteristics, the odds of
developing comorbidities was significantly greater among IC
patients than non-IC patients across all comorbidities assessed.
IC patients had 2.61 times higher odds of developing a comor-
bidity (95% CI=2.52-2.70, P<0.001). IC patients had more
than 3 times higher odds of developing vulvodynia (odds ratio
[OR]=25.69; 95% CI=17.88-36.93; P<0.001), irritable bowel
syndrome (IBS; OR=4.80; 95% CI=4.34-5.30; P<0.001), sicca
syndrome (OR=3.43; 95% CI=2.56-4.60; P<0.001), and fibro-
myalgia (OR=3.11; 95% CI=2.90-3.34; P<0.001) than non-IC
patients. After adjusting for baseline characteristics, the odds
of developing comorbidities were not found to be significantly
different between HL and non-HL patients across all comor-
bidities assessed (Table 4).

Discussion
This study characterized and compared health care resource
utilization, costs, and comorbidities between IC and non-IC
patients and, among IC patients, between patients with and

without HL. Similar to previously published claims studies,
this study found that IC patients used significantly more health
care resources, incurred more costs, and developed more
comorbidities than non-IC patients in the first 12 months after
diagnosis.

As for health care resource utilization, this study found IC
patients to have, on average, 0.15 inpatient admissions dur-
ing the first 12 months after diagnosis, which was similar to
Clemens et al, who found an average of 0.17 inpatient admis-
sions.”” In contrast, this study found IC patients to have, on
average, 22.5 outpatient visits during the first 12 months after
diagnosis, which was higher than the 14.1 outpatient visits
found in Clemens et al.’® The difference in outpatient visits
could be because Clemens et al. estimated health care resource
utilization in 1 managed care population, which could have
had different practice patterns than the population of our
study, which was composed of patients from different types of
health plans.

With respect to costs, our study found the mean total cost
of IC to be $15,711. After adjusting for baseline characteristics,
the incremental cost of IC was $7,223 greater than the cost
of not having IC. This study also found that the difference in
total health care cost between having and not having IC was
primarily driven by differences in outpatient visits costs, which
accounted for 71% of the difference in total health care costs.
In 2006, Wu et al. found IC patients to cost, on average, $6,614
(2002 U.S. dollars) in direct costs during the first year after
diagnosis, which after adjusting for confounders, was $2,309
more than non-IC patients.'> Additionally, they found that out-
patient visits accounted for 51% of the difference in total health
care costs between IC and non-IC patients.

One reason that our study may have found absolute value
costs that were higher than Wu et al. is that only payer costs
were included, whereas our study included payer costs as
well as patient costs (i.e., copay, deductible, and coinsurance
costs). Another reason for this difference is that Wu et al. only
examined the costs that incurred over 48 weeks after index
diagnosis, whereas our study examined costs that incurred
over 52 weeks after index diagnosis, but this would not have
contributed largely to this difference. The mean total cost of IC
found in this study was also higher than the $9,186 (2005 U.S.
dollars) that Stanford et al. found IC patients to spend during
the first year after diagnosis, of which 56% were a result of
outpatient visits.'* Similar to Clemens et al., Stanford’s analysis
was based on data from all managed care plans, which could
collectively have lower costs than our study, which was, again,
based on data from a variety of health plan types.

In another similiarity to our study, Wu et al. found IC to be
associated with higher risks for certain comorbidities.'? They
found relative risks for IBS, depression, and anxiety to be 4.9,
2.8, and 4.5, respectively, whereas we found adjusted odds
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ratios of 4.8, 2.2, and 2.4, respectively. One reason that Wu et
al’s estimates may have been higher is that they were based on
prevalent comorbidities, whereas ours were based on incident
comorbidities. Also, Wu et al’s estimates were not adjusted for
potential confounders, whereas ours were.

In addition, our study found that among IC patients, those
with HL had a higher utilization of health care resources across
all service categories except for prescription days supply filled,
when compared with non-HL patients. In terms of costs, hav-
ing HL was associated with significantly higher total and out-
patient costs. Since no differences were found between HL and
non-HL patients in terms of incident comorbidities, the higher
health care resource utilization in HL patients could be related
to HL patients requiring a more intensive treatment of IC.
The biggest difference in health care resource utilization was
because of outpatient visits. One reason why HL patients could
have had more outpatient visits is because they were identified
by using fulguration as a proxy, and fulguration is primarily an
outpatient procedure.

Limitations

This study has several limitations. As with other claims analy-
ses, this study was subject to potential coding error, which
could lead to misclassification of exposure and outcomes
variables. Relying on ICD-9-CM codes to identify IC diagnosis
could lead to misclassification of those who really do have IC
if the ICD-9-CM code for IC was billed for the purposes of dif-
ferential diagnosis. Additionally, as with other claims analyses,
this study is subject to healthy-worker bias, since it inherently
requires that patients or their dependents are healthy enough
to work and receive health insurance. This bias would cause
health care utilization, costs, and comorbidities to be higher
than what was observed in this study. Furthermore, given
that the Truven Health MarketScan Research Databases have
greater representation from the southern region of the United
States, findings of this study could be skewed to reflect demo-
graphics or practice patterns from that region.

Next, this study used fulguration as a proxy for patients
with HL, which could lead to misclassification of the exposure,
given that patients with HL may not have received fulguration
within the first year after diagnosis. As a result, some patients
with HL could have been misclassified as patients without HL,
leading to an attenuation of the difference between HL and
non-HL patients. Using fulguration as a proxy for HL patients
could also lead to an overestimate of resource utilization and
costs, since the procedure of fulguration is associated with
office visits and costs. Finally, the association between IC and
having higher odds of incident comorbidities may be a result,
in part, of IC patients having more opportunity to receive such
diagnoses, since they are more frequently coming into contact
with health care providers for treatment of IC.

www.jmep.org Vol. 23, No. 4 April 2017

This study’s strengths include a large sample size, as well as
being the first study to characterize and compare differences
between IC patients with and without HL. Also, it is the first
study to our knowledge that uses an extended GLM to estimate
and compare adjusted incremental costs of IC. In addition, it
is the first study to capture costs from the payer and patient
perspectives, as well as reflect costs of a variety of health plan
types. This study is also the first study to provide adjusted
health care resource utilization and incident comorbidities.

Conclusions

The results of this study indicate that IC is associated with
significant health care utilization, direct costs, and comorbidi-
ties in the first year after diagnosis. In general, this burden was
even higher in the presence of HL. Future work allowing for a
longer-term follow-up is warranted not only to more accurately
capture those with HL but also to better understand the long-
term burden of IC. Since IC is not well controlled by traditional
pharmacologic agents, patients may resort to more invasive and
expensive interventions in the long run.
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ICD-9-CM and CPT Codes and NDC Numbers

Condition

Codes

Interstitial cystitis

ICD-9-CM 595.1

Fulguration

CPT 52214, 52224

Charlson Comorbidity Index

Myocardial infarction

1CD-9-CM 410, 412

Congestive heart failure

ICD-9-CM 428

Peripheral vascular disease

ICD-9-CM441, 443.9, 785.4, V424

Cardiovascular disease

ICD-9-CM 430, 431, 432, 433, 434, 435, 436, 437, 438

Chronic obstructive pulmonary disease

1ICD-9-CM 490, 491, 493, 494, 495, 496, 500, 510, 502, 503, 504, 505, 506.4

Dementia

ICD-9-CM 290

Rheumatic disease

1ICD-9-CM 725, 710.0, 710.1, 7104, 714.0, 714.1, 714.2

Peptic ulcer disease

ICD-9-CM 531,532,533,534

Liver disease

ICD-9-CM 571.2, 571.4, 571.5, 571.6

Liver disease, complicated

ICD-9-CM 572.2, 456.0, 456.1, 456.20, 456.21

Diabetes, no complications

1CD-9-CM 250.00, 250.01, 250.02, 250.03, 250.07

Diabetes, complications

ICD-9-CM 250.04, 250.05, 250.06

Paralysis

ICD-9-CM 342, 244.1

Renal disease

ICD-9-CM 582, 583, 585, 586, 588

Cancer

1CD-9-CM 148-195, 200-208

Metastatic cancer

ICD-9-CM 196, 197, 198

AIDS ICD-9-CM 042, 043, 044
Comorbidities

Anxiety ICD-9-CM 300.00, 300.01, 300.02
Depression ICD-9-CM 311

Migraine headache ICD-9-CM 346

Fibromyalgia

ICD-9-CM 729.1

Irritable bowel syndrome

1ICD-9-CM 564.1

Vulvodynia

ICD-9-CM 625.7

Chronic fatigue syndrome

1CD-9-CM 780.71

Sicca syndrome

ICD-9-CM 710.2

Insomnia

1CD-9-CM 780.52

Exclusion codes

Pentosan polysulfate sodium

NDC 00062980001, 00575760001, 17314930001, 50458009801, 54569512300,
54569512301, 54868452500, 54868452501, 54868452502, 54868452503, 68115088800

Bladder neoplasm

1CD-9-CM 188.0-188.9

Carcinoma in situ of bladder

ICD-9-CM 233.7

Malignant neoplasm, bladder neck

1CD-9-CM 188.5

Malignant neoplasm, prostate

ICD-9-CM 185

Malignant neoplasm, urethra

1CD-9-CM 189.3

Malignant neoplasm, uterus, ovaries, fallopian tubes, adnexa,

& unspecified ovary related

ICD-9-CM 179.%, 180.%, 180.1, 180.8, 180.9, 182, 182.1, 182.8, 180.0, 183.2-183.5, 183.8,
183.9

Radiation cystitis

ICD-9-CM 595.82

Secondary malignant neoplasm, genital organs

1CD-9-CM 198.82

Secondary urinary organ neoplasm

ICD-9-CM 198.1

Spinal cord injury

1CD-9-CM 952.00-952.09, 952.10-952.19, 952.2, 952.3, 952.8-952.10

Tuberculous cystitis

ICD-9-CM 16.10

Unspecified bladder neoplasm

1CD-9-CM 239.4

Unspecified neoplasm, genital organs

ICD-9-CM

Urethral diverticulum

1CD-9-CM 599.20

Urethral stricture

ICD-9-CM 598.0, 598.01, 598.1, 598.2, 598.8, 598.9

Vaginal cancer

1CD-9-CM 184.00

AIDS = acquired immunodeficiency syndrome; CPT = Current Procedural Terminology; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical

Modification; NDC = National Drug Code.
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