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Purpose/Objective(s): Randomized comparisons of radical cystectomy (RC) to bladder preservation 

therapy (BPT) have proven infeasible. Yet, BPT presents a compelling alternative to RC because long 

term quality of life studies have shown that the majority of BPT patients have equivalent survival 

while retaining good bladder function. We examined the comparison of RC and BPT using advanced 

observational research methods in a population-based cohort of patients with muscle-invasive

bladder cancer.

Materials/Methods: The study was a retrospective, observational cohort study using SEER-Medicare 

data. We identiﬁed patients age >65 years diagnosed with stage II/III UCB between 1995 and 2005 

who received RC (n = 1,426) or cisplatin-based BPT (n = 417) and were followed through

December 31, 2008. Kaplan-Meier methods compared unadjusted BCSS and OS. To adjust for 

measured confounders, we constructed Cox proportional hazard models, adjusting for propensity 

score. We calculated propensity scores using multivariable logistic regression with receipt of RC

as the outcome. We used instrumental variable methods as a tool to substitute for randomization. 

The instrumental variable (IV) is an observable variable that is used to simulate a coin-ﬂip in assigning 

patients to treatment groups, thereby balancing treatment groups with respect to both measured 

and unmeasured confounders. We formulated the IV as the local area cystectomy rate, deﬁned as 

the proportion of all other patients (Stage 1 - 4) in an individual’s regional health care market who 

received RC. We used the two-stage residual inclusion method for IV estimation.

Results: Patients who received BPT were older and more likely to have comorbid disease. Unadjusted 

5-year BCSS was 64.5% in the RC group versus 52.2% in the BPT group and 5-year OS was 46.5% in 

the RC group versus 27.9% in the BPT group. After propensity score adjustment, BPT was associated 

with an increased hazard of death from any cause (HR = 1.26; 95% CI, 1.05 - 1.53) and from bladder 

cancer (HR = 1.31; 95% CI,0.97 - 1.77). Using the local area cystectomy rate as an instrument, 

instrumental variable analysis demonstrated no differences in survival between BPT and RC (death 

from any cause HR = 1.06; 95% CI, 0.78 -1.31; death from bladder cancer HR = 0.94; 95% CI, 0.55 – 

1.18). Simulation studies for stage misclassiﬁcation yielded results consistent with those of the 

instrumental variable analysis.

Conclusions: Instrumental variable analysis may address unmeasured confounding in observational 

cancer comparative effectiveness research and suggests that survival outcomes after RC and BPT are 

similar

