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Abstract
Background—Early stage bladder cancer is a heterogeneous disease with a variable risk of
progression and mortality. Uncertainty surrounding the optimal care for these patients may result
in a mismatch between disease risk and treatment intensity.

Methods—Using SEER-Medicare data, we identified patients diagnosed with early stage bladder
cancer (n= 24,980) between 1993 and 2002. We measured patients’ treatment intensity by totaling
all Medicare payments made for bladder cancer in the two years after diagnosis. Using multiple
logistic regression, we assessed relationships between clinical characteristics and treatment
intensity. Finally, we determined the extent to which a patient’s disease risk matched with their
treatment intensity.

Results—The average per capita expenditures increased from $6,936 to $7,642 over the study
period (10.2% increase; p < 0.01). This increase was driven by greater use of intravesical therapy
(2.6 versus 3.7 instillations per capita, p < 0.01) and physician office visits (3.0 versus 4.8 visits
per capita, p < 0.01). Generally, treatment intensity was appropriately aligned with many clinical
characteristics, including age, comorbidity, and tumor stage and grade. However, treatment
intensity matched disease risk for only 55% and 49% of the lowest and highest risk patients,
respectively.

Conclusions—The initial treatment intensity of early stage bladder cancer is increasing,
primarily through greater use of intravesical therapy and office visits. Treatment intensity matches
disease risk for many, but up to 1 in 5 patients may receive too much or too little care, suggesting
opportunities for improvement.
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Introduction
Early stage (i.e., superficial, or non-muscle invasive) bladder cancer is a heterogeneous
disease with variable risk of recurrence, progression, and death. Low risk tumors (e.g., Ta
and low grade) commonly recur, but are rarely lethal in the absence of progression.1 In
contrast, more aggressive cancers (e.g., T1, high grade) frequently progress to muscle-
invasive disease,1 mortality from which is high. Clinical data suggest that traditional
methods of surveillance and treatment do not improve survival.2 In fact, patients who
progress under a watchful eye may fare worse than those who initially present with invasive
cancers.3
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Although clinical guidelines provide a framework for managing patients with varying levels
of disease risk,4 the evidence base underlying treatment recommendations is imperfect. In
light of the uncertainty surrounding how best to care for those with early stage bladder
cancer, urologists vary widely in how aggressively they manage their patients.5 Perhaps
more importantly, intensive management of these patients, implicit in current guidelines, has
not necessarily improved imperative outcomes, such as survival. For example, while
intensive use of intravesical therapy can prolong the interval between disease recurrences,
the extent to which it improves survival or prevents progression is uncertain.6, 7 In contrast,
other recommended practices, such as frequent cystoscopy,8 have theoretical advantages but
lack empirical support demonstrating a benefit.

Recognizing that the optimal approach for caring for patients with early stage bladder cancer
is unknown, we explored secular trends in its management and identified relationships
between clinical characteristics and initial treatment intensity. Finally, we evaluated the
extent to which treatment intensity paralleled the risk posed by bladder cancer.

Methods
Study Population

Using Surveillance Epidemiology and End Results (SEER) - Medicare data, we identified
patients diagnosed with bladder cancer for the years 1993 through 2002. Using Medicare
claims, patients were followed through December 31, 2005. As detailed elsewhere,9 SEER-
Medicare data provide a rich source of information on Medicare patients included in SEER,
a nationally representative collection of population-based cancer registries. During the study
period, the SEER registries coverage increased from about 14% of the U.S. population
(1993 to 1999) to approximately 26% of the U.S. population (2000 to 2002).10 The linked
data contain 100% of the Medicare claims from the inpatient, outpatient, and national claims
history files. This study was limited to patients with early stage bladder cancer (modified
American Joint Commission on Cancer 3rd edition, stage 0 and 1),11 and to those fee-for-
service beneficiaries with continuous enrollment in Medicare Parts A and B commencing
with the year prior to diagnosis. Patients who underwent cystectomy within 6 months of
diagnosis were excluded from this analysis as they may have harbored more aggressive
disease that was downstaged (e.g., clinical T2 to pathologic T1) on pathologic analysis of
the bladder.

Using this approach, our final cohort consisted of 24,980 patients.

Outcomes
Our primary outcome was patient-level treatment intensity, as measured by all Medicare
payments for bladder cancer incurred within the first two years after diagnosis. Using
inpatient and outpatient claims, we included those expenditures associated with a primary
diagnosis code for bladder cancer [International Classification of Diseases, Ninth Revision,
(ICD-9) diagnosis codes: 188.x-bladder cancer, 233.7-carcinoma in situ of the bladder, and
V10.51-personal history of bladder cancer]. Medicare payments were standardized to 2005
dollars using the Medicare Economic Index,12 and were price-adjusted to account for
regional variation in Medicare reimbursement. Through these adjustments, expenditure data
reflects the intensity at which services were provided to patients, and could be compared
across years and regions. To illustrate relationships between clinical characteristics and the
treatment intensity received, we sorted patients into three equally sized groups of low,
medium, and high initial treatment intensity.

To understand the care underlying differences in intensity, we characterized health care
services commonly used in early stage bladder cancer patients. Using ICD-9 procedure and
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Healthcare Common Procedure Coding System codes within the Medicare files, we
identified surveillance-related services (endoscopic examination of the bladder, upper
urinary tract evaluation, urinary tests, radiographic imaging studies, and office visits to the
physician primarily responsible for each patient’s bladder cancer care) and treatment-related
services (intravesical therapy and restaging transurethral resection). Finally, payments for
bladder cancer services were then tallied by type (provider, hospital, or institutional
outpatient) to understand where changes in spending were occurring over time.

Characterizing Bladder Cancer Risk
Because of the chronic nature of early stage bladder cancer in many patients, competing
causes for mortality are particularly important when considering the risk posed by the
cancer.13 Although ill-defined,14, 15 most would agree that there are combinations of age,
comorbidity and disease severity that confer varying levels of risk of bladder cancer death
among those with early stage disease. For example, a 85 year old with multiple comorbid
illnesses diagnosed with a low grade Ta cancer has a lower risk of cancer-related death than
a healthy 65 year old diagnosed with a high grade T1 cancer. Because our intent was to
assess how treatment intensity parallels bladder cancer risk, we identified groups of patients
with very low and very high risk of bladder cancer-related death. Our group with the lowest
risk of bladder cancer death included patients at least 85 years of age with two or more
comorbid illnesses and low grade Ta bladder cancer. Our group with the highest risk
included patients less than 75 years of age with no more than one comorbid illness, and
carcinoma in situ or T1 bladder cancer. Our intent was not to identify all high and low risk
patients; rather, we wanted to explore treatment intensity at the margins of bladder cancer
risk.

Statistical Analysis
We measured temporal changes in the initial treatment intensity and use of bladder cancer
services on a yearly basis. Due to the addition of four new SEER registries in 2000, we
stratified the data by time period (SEER 13, years 1993 to 1999 and SEER 17, years 2000 to
2002). Statistical inference was made using linear regression or chi-squared tests for
continuous and categorical data, respectively. We further assessed temporal trends in
treatment intensity by evaluating changes in the types of Medicare payments (hospital,
institutional outpatient, and physician) over time using linear regression, again stratified by
time period.

We then measured relationships between treatment intensity (low, medium, high) and
clinical characteristics, including age (5-year age groups), gender, race (white, black, or
other), socioeconomic status, level of comorbidity, tumor grade (low, medium, high, or
unknown), tumor stage (Ta, Tis, T1, early stage not otherwise specified)11 and SEER region.
The early stage, not otherwise specified group (Ta, T1, NOS) was recorded by the SEER
registrars as a separate category from the Ta or T1 tumors. We ascertained a patient’s
socioeconomic status using a composite measure as described by Diez-Roux.16 Patient
comorbidities were identified using all health care encounters in the 12-month period
preceding the bladder cancer diagnosis using the well-established methods described by
Klabunde and colleagues.17 We fitted a multiple logistic regression model to measure the
independent relationship between patient characteristics and treatment intensity stratified by
the year of SEER registry expansion. Finally, we characterized treatment intensity patterns
among patients in our highest and lowest risk groups to better understand how intensity
varies with risk.
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All testing was conducted using SAS Version 9.1.2 (SAS Institute, Cary, NC) using two-
sided tests. The probability of Type 1 error was set at 0.05. The study protocol was approved
by the institutional review board of the University of Michigan.

Results
Changes in treatment intensity occurred in the background of little variation in overall
patient and tumor characteristics (Table 1). Over the first seven years of the study (SEER
13), the average patient age increased from 76.9 to 77.7 years (p < 0.01) and the percentage
of white patients decreased from 94.5% to 92.2% (p < 0.01). While tumor stage remained
fairly stable, the proportion of high-grade tumors increased from 26.2% to 31.6% (p < 0.01).
Over the last three years of the study (SEER 17), patient age, tumor grade, and tumor stage
all remained stable.

Despite these small changes in case mix, overall utilization increased significantly over the
first seven years of the study. As illustrated in Figure 1, treatment expenditures for the first
two years of bladder cancer care increased from $6,936 to $7,602 per capita (p < 0.01 for
trend). This increase was primarily due to the greater use of institutional outpatient services
($2,915 to $4,053 per capita; p < 0.01 for trend). For patients diagnosed in the last three
years of the study, overall expenditures for bladder cancer care appear to have stabilized,
however per capita expenditures for care in the institutional outpatient setting continued to
increase ($3,552 in 2000 to $3,824 in 2002; p = 0.04). Among physician services,
endoscopic surveillance was the most common (Figure 2) although its use remained
relatively steady across both the SEER 13 and SEER 17 cohorts. In contrast, intravesical
therapy (2.6 versus 3.3 instillations per patient in the earliest versus latest group,
respectively; p < 0.01 for trend) and physician visits (3.0 versus 3.7 visits per patient in the
earliest versus the latest group, respectively, p < 0.01 for trend) increased substantially in the
SEER 13 cohort. Within the SEER 17 cohort, only physician visits increased significantly
(4.1 versus 4.8 visits per patient in the earliest versus latest group, respectively; p < 0.01 for
trend).

Patient demographic, health, and tumor characteristics had strong associations with early
stage bladder cancer treatment intensity in both the SEER 13 and SEER 17 cohorts (Table
2). Tumor grade and stage were strongly associated with greater intensity treatment.
Compared to those with Ta tumors, patients with T1 cancers were nearly twice as likely to
receive the most intensive care [odds ratio (OR), 1.92; 95% confidence interval (CI), 1.70 to
2.97, SEER 13; and OR 1.61; 95% CI, 1.32 to 1.95, SEER 17]. Similarly, patients with high-
grade tumors were more than three times more likely to receive high intensity care (OR,
4.06; 95% CI, 3.47 to 4.74, SEER 13; OR, 3.08; 95% CI, 2.66 to 3.57, SEER 17).
Conversely, older age and increasing comorbidity were associated with lower intensity care.

As illustrated in Figure 3, treatment intensity matched cancer severity for 55% and 49% of
low- and high-risk patients, respectively. In other words, for many patients at the extremes
of risk related to bladder cancer, treatment intensity did not parallel disease risk. Nine
percent of patients with the lowest risk disease received high intensity care, and 21% of
those with the most aggressive disease received low intensity care.

Discussion
While the proportion of patients diagnosed with Ta, T1, and Tis bladder cancer remained
consistent over the ten-year study interval, locations of care for bladder cancer-related
services shifted significantly, and overall per capita expenditures increased by over 10%.
Growing Medicare payments for the initial management of early stage bladder cancer were
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largely due to increasing use of intravesical therapy and office visits, and a shift in care to
the institutional outpatient setting. On average, treatment intensity appeared to be
appropriately aligned with many clinical characteristics, including age, comorbidity, and
cancer stage and grade. However, even as treatment intensity paralleled disease risk for
many, up to one in five patients with the highest and lowest risk disease were managed
discordantly with their cancer severity, suggesting opportunities for improvement.

The secular trend for increasing physician treatment intensity may be explained, to some
degree, by the uncertainty surrounding contemporary practice guidelines.4, 18, 19 Although
these guidelines offer recommendations in how to approach patients with early stage bladder
cancer, they fall short of defining the optimal care, necessarily leaving decision-making in
the hands of the physician. Because of the limited evidence base, consensus guideline
recommendations lack stringency and generally favor more intensive care, despite the
economic implications and the possibility that such care has little added value for the
patient.20 Bladder cancer already ranks among the most expensive cancers to treat from
diagnosis to death,21 in part due to its chronic nature and the growing population with early
stage disease. As the U.S. population ages, the disease’s prevalence will invariably increase
and related health-care costs are sure to rise. For this reason, eliminating potentially
unnecessary care would likely yield a cost-savings to the already strapped Medicare
program and mitigate the unintended consequences associated with overuse.

An additional limitation of early stage bladder cancer guidelines is that they restrict their
guidance solely based on disease severity (i.e., cancer stage and grade), excluding several
important patient factors. Bladder cancer is predominantly a disease of the elderly with
nearly three-quarters of cases occurring in patients aged 65 years and older.10 Unlike
muscle-invasive cancer, which has high mortality rates,22, 23 early stage bladder cancer is
generally a chronic disease, with a protracted, and often indolent, course.6 This natural
history, coupled with high rates of competing-cause mortality24 in the elderly, suggests that
a treatment approach tailored to disease and competing risks would improve the quality of
care delivered to this population. Just as failure to aggressively treat a high-grade T1 cancer
would represent poor quality, so too would the intensive treatment of a rarely lethal low-
grade Ta tumor in an elderly patient. By ignoring competing risks in the elderly population,
the guidelines’ “one-size-fits-all” approach promotes more health care, even when it is
potentially unnecessary.

Our findings should be interpreted with a few limitations in mind. As with all observational
studies,25 unmeasured factors can influence the outcome, in this case treatment intensity. To
minimize confounding due to patient differences, we used clinical registry data allowing us
to assess tumor stage and grade—arguably two of the most important determinants of
treatment intensity.26 Further, we excluded patients undergoing radical cystectomy within 6
months after diagnosis to minimize misclassification associated with pathologic
downstaging. Patient preference for therapy, which can potentially confound our findings,
cannot be captured in administrative data. Thus, some may argue that overuse of health care
among lower risk patients may reflect patient demand and expectations. However, patients
are relatively uninformed consumers27 compared to their physicians and they generally rely
on their doctor’s guidance. Thus, such preference could potentially be altered with better
counseling on the front end. Since this study was set in the Medicare population, its
applicability to patients younger than 65 may be limited. However, bladder cancer occurs
mainly in the Medicare aged population10 so our findings are relevant to population at
greatest risk for developing the disease. Finally, our need to stratify the data based on SEER
expansion in 2000 resulted in a seven year study of SEER 13 data and a three year study of
SEER 17 data. For examination of trends in expenditures and changes in demographics, the
three year trends may be too short to reflect significant changes that are, in fact, occurring.
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Conclusions
Despite little change in underlying disease severity, expenditures for early stage bladder
cancer increased among Medicare patients between 1993 and 2004. Physician office visits
and use of intravesical therapy were largely responsible for this increase. Although patient
tumor stage and grade are typically used guide bladder cancer treatment, we observed a
mismatch between disease severity and treatment intensity for many patients at the margins
of early stage bladder risk. Defining the optimal surveillance and treatment strategies for
early stage bladder cancer would be important for minimizing morbidity, improving quality,
and increasing efficiency.
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Figure 1.
Per capita Medicare payments (standardized to 2005 dollars and price adjusted by region)
for early stage bladder cancer therapy increased significantly in the SEER 13 cohort. Overall
per capita utilization increased in the SEER 17 cohort, driven by increased institutional
outpatient expenditures. Use of physician services also increased, but did not achieve
statistical significance.
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Figure 2.
Endoscopic surveillance was the most common service but remained relatively stable
throughout the study. Use of intravesical therapy, and physician visits increased. Higher
proportions of patients received induction intravesical therapy, but use of restaging TURBT
and urinary cytology tests showed no significant linear trends over time.

Strope et al. Page 9

Cancer. Author manuscript; available in PMC 2011 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
The lowest risk of progression and recurrence category includes patients over 85 years of
age with two or more comorbidities and Ta low grade disease. The highest risk category
includes patients 65 to 74 years of age with no more than one comorbidity and T1 disease or
CIS.
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