1duasnueln Joyny vVd-HIN 1duasnueln Joyny vd-HIN

yduasnuey Joyiny vd-HIN

> " NIH Public Access
@@‘ Author Manuscript

2 HEpst

o WATIG,

Published in final edited form as:
J Urol. 2013 November ; 190(5): 1698—-1703. doi:10.1016/j.juro.2013.05.051.

Survival Impact of Follow-up Care after Radical Cystectomy for
Bladder Cancer

Seth A. Strope, MD, MPH1, Su-Hsin Chang, PhD?, Ling Chen, PhD3, Gurdarshan Sandhu,
MD?, Jay F. Piccirillo, MD#, and Mario Schootman, PhD?

1Division of Urology, Department of Surgery, Washington University

2Division of Public Health Sciences, Department of Surgery; Washington University
3Division of Biostatistics; Washington University

“Department of Otolaryngology; Washington University

5Division of Health Behavior Research, Department of Medicine; Washington University

Abstract

Purpose—With substantial variation in follow-up for patients after radical cystectomy for
bladder cancer, we sought to understand the effect of urine tests, laboratory tests, physician visits,
and imaging on overall survival.

Materials and Methods—We analyzed a cohort of patients treated in the fee-for-service
Medicare population from 1992 through 2007 using Surveillance Epidemiology and End Results -
Medicare data. Using propensity score analysis, we assessed the relationship between time- and
geography-standardized expenditures on follow-up care and overall survival in three time periods
after surgery: peri-operative (0—3 months), early follow-up (4—6 months), and later follow-up (7—
24 months). Using instrumental variables analysis, we assessed the overall survival impact of
quantity of follow up care by category (doctor visits, imaging, lab tests, urine tests).

Results—We found no improvement in survival from follow-up care in the peri-operative and
early follow-up periods. Receipt of follow-up care in the later follow-up period was associated
with improved survival [HR 0.23, 95% CI 0.15-0.35; 0.27, 95% CI: 0.18-0.40; 0.47, 95% ClI:
0.31-0.71, low, middle and high tertile of expenditures, respectively]. Instrumental variables
analysis suggested only doctor visits and urine testing [HRs: 0.96 (0.93-0.99) and 0.95 (0.91—
0.99), respectively] improved survival.

Conclusion—Follow-up care after radical cystectomy in the later follow-up period was
associated with improved survival. Doctor visits and urine tests were associated with this
improved survival. Our results suggest aspects of follow-up care significantly improve patient
outcomes, but imaging studies could be used more judiciously after cystectomy.
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Introduction

For patients with definitive surgery for bladder cancer, adequate follow-up care remains
undefined. While agreement exists on the need for regular physical examination and
laboratory testing,1~6 and guidelines focus on finding cancer recurrence or dysfunction
related to the urinary diversion,’ the frequency at which visits should occur varies
substantially amongst studies. Furthermore, various recommendations have been reported
for imaging studies, including CT or MRI scans,® trans-rectal ultrasound,® and no imaging,8
but they lack firm empirical evidence. Other recommended tests include voided cytology3: ©
and urethral wash cytology,k 3 4 6 but evidence for thisis also scant. Finally, effectiveness
of follow-up studiesin patients treated with neoadjuvant or adjuvant chemotherapy has not
been fully assessed.? 2

Thislack of evidence causes wide variationsin medical care provided by urologists,
resulting in extensive variability in costs.19 On the one hand, if more attentive follow-up
careis associated with improved survival, patients receiving less care are directly harmed.
On the other hand, if the care is not improving outcomes, patients are receiving poor value
for their care.

In this study we assessed the benefit of follow-up care for detection of recurrence or
metabolic abnormalities among patients who have received definitive treatment for bladder
cancer. We hypothesized that more follow-up care, characterized as adjusted Medicare
expenditures on doctor visits, imaging, laboratory tests and urine tests, would not impact
patient survival compared to less follow-up care.

Materials and Methods

Data Source

After review by the Washington University Institutional Review Board and granting of an
exempt status, we assembled our study cohort from linked Surveillance Epidemiology and
End Results (SEER)-Medicare data using bladder cancer cases (International Classification
of Diseases for Oncology 3" edition (ICO-3) codes 188.x,11) diagnosed between 1992 and
2005, with follow up through 2007. To have a uniform study population, we limited our
cohort to only those regions which were involved in data collection through the entire study
period (Seattle, Detroit, Atlanta, San Jose/Monterey, San Francisco/Oakland, Los Angeles,
New Mexico, Connecticut, Utah, lowa, and Hawaii). The rural Georgia registry was not
included in the study due to a small number of eigible cases.

Study Population

Our cohort formation isillustrated in Figure 1. Similar to other studies,12 13 we examined
theinpatient (MEDPAR) and physician (NCH) claims for codes consistent with radical
cystectomy (Table 1). After the restrictions as outlined in Figure 1, our study population
consisted of 2010 patients. All patients were assigned to a primary urologic surgeon based
on encrypted physician UPIN numbers and physician specialty coding. In the few cases
where multiple surgeons were involved with surgery, the surgeon who had done more cases
within the cohort was considered the primary surgeon.

Characterization of Follow-up Care

Using healthcare common procedure and coding system (HCPCS) codes, we determined
outpatient care from date of surgery to 24 months of follow-up in four categories; urine
testing, laboratory testing, imaging, and doctor visits (Table 2). National Comprehensive
Cancer Network guidelines recommend surveillance for patients after radical cystectomy for
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two years with further follow-up care as clinically indicated.” Doctor visits included all
outpatient visits to any physician. We calculated the total monthly expenditures for the care
of each patient, price-adjusted for time and geography using the Medicare Economic
Index.14 We stopped cal culation of expenditures at the date of recurrence using a previously
published algorithm,1> when the patient no longer had Medicare A and B coverage, or was
no longer enrolled in an HMO. We excluded from calculation of expenditures all care that
took place during hospitalizations using dates from the MEDPAR file. Sensitivity analyses
were performed to assess the impact of stopping assessment at these time points on the study
results. Each patient’ s adjusted monthly expenditure on care in two periods was calcul ated,;
from 4 to 6 months (early follow-up period), and from 7 to 24 months (later follow-up
period). These periods were chosen based on the post-operative course of bladder cancer
patients with the first 3 months after surgery being characterized by the development of
immediate post surgery complications, the next three months characterized by resolution of
any post-operative complications, and the final period in the study reflecting longer-term
follow-up care. Patients were grouped based their expenditure in each time period; no
expenditure, or the low, middle, or high tertile of expenditures. For each post-surgical time
period, we also determined the follow-up care expenditures by category.

The primary outcome of interest was overall survival. We also assessed the contribution of
each category of follow-up care (urine testing, laboratory testing, imaging, and doctor visits)
to total expendituresin the tertiles of care.

Statistical Analysis

Differencesin patient populations during each time period after surgery were assessed with
Mantel-Haenszel chi-square testing. We then created propensity score models to balance
observed covariates of the different expenditure groups.1 We assessed the impact of patient
age, comorbidity (methods of Klabunde et al),1” tumor stage, tumor grade, lymph node
status (positive, negative, no lymph nodes assessed), surgeon volume, hospital NCI cancer
center status, hospital readmissions after surgery, receipt of chemotherapy (neoadjuvant,
adjuvant, as delayed therapy, or as combinations of the therapies), ZIP code level education
status, and zip code level income on the receipt of follow-up care. Statistically significant
variables, including chemotherapy, stage, lymph node status, readmission, age group,
comorbidity, and zip code level education status, were kept in the model. Because thereis
uncertainty about the most appropriate form of propensity scores, we examined the effect of
continuous scores, stratified scores, and categorical scores by decile.

As unknown confounding factors may impact the results of our propensity score analysis,
we performed instrumental variable (IV) analysisto control for known and unknown factors
potentialy biasing the impact of follow-up care on survival. We considered five types of
care — doctor visits, image tests, urine tests, laboratory tests, and total servicesin general.
Similar to other studies, 12 18: 19 e chose asthe |V the patient’ s distance to the nearest
partia or radical cystectomy care provider. Distance was measured as the straight-line
distance from the center of the patient’s residential zip code to the center of the nearest
surgeon zip code. Distance was selected as an 1V based on two criteria: (i) the instrument
relevance condition: an 1V hasto be associated with the likelihood of the follow-up care;
and (i) the instrument exogeneity condition: an IV has to be uncorrelated with the mortality/
survival outcome. While the second condition cannot be tested, the first condition was tested
by the individual (t) and joint significance (F) tests.20-22 We used a two-stage residual
inclusion approach designed for |V estimation in anonlinear model context,23-2% including a
two-part model26 to account for the right-skewed distribution of monthly frequency of care
in the first stage and a Cox proportional hazard model in the second stage. The Sargan test
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was used to check for the lack of correlation with the error term.27 All of the Sargan test
results suggested that there was no evidence to show that the error term was correlated with
the covariatesincluded in the first stage.

All analysis was performed with SAS version 9.2.

With censoring for lossto follow up and death, theinitial cohort of 2010 patients decreased
to 1568 at the 4th month after surgery and 1396 by the 7th month after surgery (Table 3). No
significant difference among follow-up care tertiles was seen in either time period by age,
race, gender, or zip-code level educational achievement. Patients with more comorbidity had
more follow-up carein theinitial post-surgical time period, but this difference attenuated
over the later time periods. Stage |11 and IV patients received more intense follow-up than
earlier-stage patients. Higher median income was consistently associated with being in the
highest tertile of follow-up intensity across the time periods.

Propensity Score Analysis

Results from the survival analysis were consistent when using the continuous, stratified, and
categorical methods of proportional hazards regression modeling (Table 4). Expenditures for
care during the early follow up were not associated with improvementsin survival. By the
later follow-up period, patients with expenditures on care had improved survival compared
to no expenditures on care across all expenditure categories and models [HR 0.23, 95% ClI
0.15-0.35; 0.27, 95% Cl: 0.18-0.40; 0.47, 95% Cl: 0.31-0.71, low, middle and high tertile
of expenditures respectively in the continuous propensity score adjusted model (reference
group: no expenditure)].

Categorization of Expenditures

Figure 2 illustrates the distribution of average per patient monthly expenditures for follow-
up carein the early follow-up and later follow-up periods. Expenditures for all patient
groups were similar in both periods. In all both periods, imaging tests accounted for the
majority of follow-up care expenditures.

Instrumental variable analysis

Figure 3 reports the hazard ratios and 95% confidence intervals for overall survival related
to monthly follow-up care frequency, including total services, doctor visits, imaging,
laboratory tests, and urinary tests for the first 24 months after surgery. The regression results
suggested that doctor visits and urine testing decreased the risk of death (HR: 0.96, 95% ClI:
0.93-0.99 and HR: 0.95, 95% ClI: 0.91-0.99, respectively). To quantify this survival
advantage; if a patient increased one additional physician visit in the first two years after
surgery, then higher risk of death would decrease by 4%. In addition, an increase of one
urine test was associated with a decrease in the risk of death by 5%. Conversely, increasing
use of imaging was associated with an increased risk of death (HR: 1.03, 95% CI: 1.02—
1.04). Increasing laboratory testing and total services were not statistically significant (HR:
1.003, 95% ClI: 0.99-1.02, HR: 0.99, 95% CI: 0.96-1.01, respectively).

Sensitivity Analysis

We performed sensitivity analyses to test the assumptions made during the course of
assembling and analyzing our study cohort related to the ascertainment of follow-up care.
None of the sensitivity analyses changed the results of the study.
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Discussion

Contrary to our hypothesis, bladder cancer patients who received cystectomy and follow-up
care had improved survival. However, benefits of follow-up care were restricted to the later
follow-up care period (7—24 months after surgery). No difference was found between low,
middle, and high tertiles of follow-up care expenditures. Further examination of follow-up
care reveaed that imaging studies drive expenditures, but only doctor visits and urinary tests
were associated with improved survival.

Our results suggest that aspects of follow-up care are likely beneficial for patients after
radical cystectomy. Empirical evidence for follow-up care affecting survival islacking, with
varying recommendations for follow-up care.1~8 While studies show that imaging studies
and urine tests can detect asymptomatic recurrent disease, evidence for the survival benefit
from this early detection islacking. We find support for urine testing as a modality to
diagnose recurrence at atreatable point, but we did not find a survival advantage for
imaging studies. Surveillance of the remaining urinary tract, specifically the urethrafor CIS,
has been beneficial in single institution studies.?8 Similarly, lab tests and physician visits are
used to monitor patient’s general health status and complications related to the urinary
diversion. Here, we found physician visits to be associated with improved survival, but 1ab
tests did not show this same association.

Our results assist practicing urologists by defining aspects of care most likely to improve
patient survival. First, this study adds to literature showing care provided during the follow-
up period isimportant for patient’s overall survival .28 22 Second, doctor visits and urine
tests were associated with improvements in survival, suggesting these relatively low cost
interventions are finding significant problems based on symptoms at a stage when
intervention is still possible and helpful to the patient. Such care may be related to metabolic
complications of urinary diversion and general medical conditions for which imaging does
not mediate the relationship between testing and a successful intervention. Third, no
difference was found between low, intermediate, and high expenditures on follow-up care.
Thus, while some care is needed, our results show that the highest cost care may not be the
most effective care.

Despite the fact that the highest costs in follow-up care come from imaging tests, these tests
were not associated with improvements in patient survival. Imaging after definitive cancer
surgery isascreening test looking for recurrent disease before it becomes symptomatic. For
such screening to be effective, treatments must be available that will arrest the natural course
of the disease. The lack of improvement in outcomes with the expenditures related to this
imaging is not surprising given the lack of effective treatments for patients who develop
metastatic transitional cell cancer of the bladder. Furthermore, imaging tests themselves may
have risk, both from contrast related injury and invasive work up of positive results.

Our study needsto be interpreted acknowledging the following limitations. First, our results
are limited to patients over the age of 65. Patients under 65 years of age may receive
different benefits from follow-up care than older patients. However, since 70% of bladder
cancers occurs in persons aged 65 or older,30 our results are applicable to the mgjority of
bladder cancer patients. Second, the linked SEER-Medicare data does not allow
identification of patient symptoms, limiting our ability to determine the reason for follow-up
care received after diagnosis. Regardless of the reason for obtaining care, use of follow-up
care was carefully evaluated accounting for possible confounding arising from the intention
to treat through our use of the instrumental variables analysis. Third, while the instrument,
distance to the provider, was significantly associated with provision of follow-up care, urine
testing was marginally significant, which, to some extent, limits the strength of our IV
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analysis for urine testing. Finally, our results are limited by the retrospective, non-
randomized, study design. Although we have used methods to attempt to control for known
and unknown confounding variables, residual confounding could still influence our results.
However, the greatest risk would have been that high expenditures on follow-up care would
be associated with decreased survival, afinding we did not seein the study. Instead, no
difference was found among the follow-up tertiles, and any follow-up care was a significant
improvement over no care.

Conclusion

The results of our study support the routine follow-up of patients after definitive bladder
cancer surgery, and reexamination of the likely overuse of follow up imaging in these
patients. Our results suggest aspects of follow-up care significantly improve patient
outcomes, but as the driver of expenditures with no clear survival advantage for patients,
imaging studies could be used more judiciously after cystectomy.
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Figure 1.
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The steps taken for cohort development from the linked SEER-Medicare data are shown.
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Figure 2.

Average Expenditures on Follow-up Care by Category and Follow-up Period

Imaging tests were the single largest contributor to expendituresin all tertiles of care.
Although it was possible for expenditures for any single class of care to be stable across the
tertiles in each time period, al types of follow-up care had significantly higher expenditures
in the high expenditure tertile compared to the low expenditure tertile.
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Figure 3.

Hazard ratios and 95% Confidence Intervals for the Instrumental Variables Analysis of
Monthly Intensity of Follow-up Care and Survival.

Increased use of doctor visits and urine testing was associated with improved survival.
Imaging tests were associated with decreased survival.
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Codesfor Partial and Radical Cystectomy

Table 1

International Classification of Disease 9" Edition

Healthcare Common Procedure Coding System

57.6 51570
57.7 51575
57.71 51580
57.79 51585
68.8 51590
51595
51596
51597
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Codesfor Follow-Up Care
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72195, 72196, 72197, 76498

HCPCS Category
Urine Testing 88104, 88106, 88107, 88108, 88112, 88160, 88161, 88162 Urine cytology
81000, 81001, 81002, 81003, 81005, 81007, 81015 Urine analysis
Laboratory Testing | 80058, 80076 Hepatic function panel
80048, 80049 Basic metabolic panel
80051 Electrolyte panel
80053, 80054 Comprehensive metabolic panel
80069 Renal function panel
80002 through 80019 Older Panels
82040, 82247, 82310, 82374, 82435, 82565, 82947, 84075, Other electrolytes
84132, 84155, 84295, 84460, 84450, 84520
Imaging Procedures | 71010, 71015, 71020, 71021, 71022, 71023, 71030, 71034, Chest x-ray
71035
71250, 71260, 71270, 71275, 74150 to 74170, 72191, 72192, Cat (CT) scan
72193, 72194, 76497
71550, 71551, 71552, 71555, 74181, 74182, 74183, 74185, MRI

78810, 78811, 78812, 78813, 78814, 78815, 78816

Positron emission tomography (PET) scan

74400, 74410, 74415

Intravenous urography

74420, 74425

Retrograde urography

76700, 76770, 76705, 76775, 76778

Abdominal/Renal ultrasound

78700, 78701, 78704, 78707, 78708, 78709, 78715

Nuclear medicine renal scan

78300, 78305, 78306, 78315, 78320

Nuclear medicine bone scan

78800, 78801, 78802, 78990

Radiopharmaceutical localization of tumor or
distribution of radiopharmaceutical agent(s)

76061, 76062

Radiologic exam, osseous survey; (for metastases)

Doctor Visits

99201, 99202, 99203, 99204, 99205

New patient office visits

99211, 99212, 99213, 99214, 99215

Established patient office visits

99241, 99242, 99243, 99244, 99245

Consultation office visit
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Table 4
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Propensity Score Adjusted Analysis of Overall Surviva with Hazard Ratios and 95% Confidence Intervals

Propensity Score Adjustment

Continuous (HR; 95% CI) Stratified Categorical
Early Follow-up Care
None 1 1 1
Low Tertile 0.866 (0.679, 1.103) 0.916 (0.712, 1.178) | 0.838(0.657, 1.069)
Middle Tertile 1.064 (0.833, 1.359) 1.126 (0.871, 1.454) | 1.035(0.810, 1.323)
High Tertile 1.144 (0.880, 1.489) 1.177 (0.892, 1.554) | 1.104 (0.848, 1.437)

Later Follow-up Care

None 1 1 1

Low Tertile 0.228 (0.150, 0.345) 0.198 (0.127, 0.310) | 0.222 (0.147, 0.336)
Middle Tertile 0.265 (0.175, 0.402) 0.225 (0.144, 0.351) | 0.256 (0.169, 0.388)
High Tertile 0.468 (0.309, 0.709) 0.423(0.271, 0.660) | 0.452 (0.298, 0.685)
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