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Abstract

The treatment and management of advanced urothelial carcinoma of the bladder is a considerable 

therapeutic challenge. Prospective, randomized clinical trial data demonstrate a survival advantage 

for those patients that receive neoadjuvant chemotherapy prior to radical cystectomy. Despite the 

overall survival benefits, results from both institutional and administrative datasets suggest that 

historical use of a neoadjuvant chemotherapy paradigm is remarkably low. This review will 

evaluate the recent trends in pre-operative chemotherapy utilization that suggest small, but 

progressively increased use–currently on the order of 20% of radical cystectomy patients. 

Additionally, this analysis will explore the various processes and structural barriers that preclude 

its receipt such as patient age and comorbidity, as well as physician preference, delay to 

potentially curable surgery, geographic region, distance to treatment facility, and socioeconomic 

status.
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Introduction

A decade has passed since Grossman and colleagues released the results of the seminal 

SWOG 8710 clinical trial.[1] This prospective analysis noted small but significant survival 

benefits for patients who received neoadjuvant chemotherapy (NAC) prior to radical 

cystectomy (RC). Importantly, that analysis cited a 14% improvement in 5-year overall 

survival, a 30-month mean survival advantage, and a 23% increase in pT0 rates compared to 

those patients that received radical cystectomy alone. These findings have been supported by 

multiple other series, using a variety of agents, which have noted similarly modest but 

significant benefits of a NAC paradigm for urothelial carcinoma of the bladder (UC). [2–7]
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Supporters of NAC cite the critically important benefit of tumor downstaging, earlier 

treatment of clinically undetected micrometastatic disease, improved patient performance 

status prior to radical cystectomy, and enhanced dose delivery prior to surgery. [8–10] 

However, critics of NAC note: chemotherapy prior to potentially curative surgery risks 

disease progression, most saliently for chemotherapy non-responders; the benefits of NAC 

do not outweigh the risks (mortality rates of 1–3%); the poor correlation of clinical and 

pathologic staging for bladder cancer precludes an accurate pre-operative assessment of 

appropriate NAC candidates; and cure rates for pT2 disease are quite high after radical 

cystectomy alone. [10–14]

Historical Patterns of Neoadjuvant Chemotherapy Use

Given these conflicting sentiments, there is disagreement about the optimal timing, dosing, 

agents, and utility of chemotherapy for clinically localized UC. Perhaps not surprisingly, 

utilization of perioperative chemotherapy, with NAC in particular, has been low. Several 

series have investigated the use of chemotherapeutic regimens prior to the release of 

Grossman, et. al’s [1] data. Using SEER-Medicare linked administrative data, Porter and 

colleagues [15] evaluated perioperative chemotherapy use from 1992–2002. These results 

demonstrate dramatically low implementation of NAC, with rates of 1.2% to 11% during the 

study timeframe, for Stage 2 to Stage 4 UC, respectively. These authors noted considerable 

variability in use of chemotherapies based on SEER region as well as temporal variation in 

the type of chemotherapy used, with increasing use of gemcitabine and carboplatin at the 

end of the study period. The data on individual chemotherapies, while likely representing 

realistic temporal trends, should be interpreted with some caution given validation studies 

within the same dataset suggesting high sensitivity and specificity for any chemotherapy 

claim, but low reliability of billing for a specific agent. [16,17]

The low utilization of chemotherapy for UC has been confirmed by other authors using 

administrative datasets, such as the National Cancer Database (NCDB) maintained by the 

American College of Surgeons and the American Cancer Society. David et. al [18] 

evaluated perioperative chemotherapy use for 7,161 Stage III UC patients treated with RC. 

Data were evaluated from 1998 to 2003 within the NCDB. Perioperative chemotherapy in 

this series was defined somewhat restrictively as within 4 months of RC. These authors 

noted a relatively meager utilization rate of 11.6% for any chemotherapy and 1.2% for NAC 

specifically. Within the same dataset, though using expanded eligibility criteria, Fedeli and 

colleagues [19] evaluated patterns of care for 40,388 patients diagnosed with Stage II 

through Stage IV muscle-invasive UC. They noted temporal trends of increased NAC, 

ranging from 6% in 2003 to 13% in 2007. These researchers also noted considerable 

regional variation in utilization rates of chemotherapy as well as high rates of partial 

cystectomy (7%–10%) and use of primary chemotherapy (15.7%–19.9%) without attempt at 

curative treatment via RC or radiation.

Taken together, the aforementioned data suggest relatively low historical utilization of 

perioperative chemotherapy– specifically NAC– prior to the release of the SWOG 8710 

data. While these results are somewhat disturbing given the level 1 evidence supporting the 
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use of NAC, several authors have noted in recent publications and abstracts, continued small 

but progressive increases in NAC utilization.

Recent Utilization Trends

One of the concerning patterns of care raised in the previously discussed administrative 

series is that NAC use tends to be concentrated in high-volume, academic medical centers. 

In order to clarify the utilization of NAC in a tertiary referral center, Raj and colleagues [20] 

at University of Texas, Southwestern Medical Center evaluated 238 patients at their 

institution that underwent RC between years 2003 and 2008. The authors determined that 

145 of those patients were eligible for NAC or diagnosed as clinical Stage ≥ 2. They noted 

modestly increased utilization in their institutional series, with 22% of eligible patients 

receiving some form of NAC, while 17% received specifically cisplatin-based 

chemotherapy. Cited factors associated with the withholding of NAC were patient factors 

such as age, comorbidity, or preference, in addition to physician concerns regarding the 

toxicity of chemotherapy and the presence of apparent clinically localized disease. This 

series confirmed the significant downstaging associated with a NAC regimen, noting a pT0 

rate of 28%, compared to 8% for those that did not receive pre-operative chemotherapy. In 

this institutional series, NAC was not associated with improved disease-specific or overall 

survival.

Using the national Veterans Affairs Clinical Cancer Registry, Sandu et. al [21] have 

presented data investigating the use of NAC within the Veterans Health Administration 

(VA). These researchers evaluated all patients in the VA diagnosed with clinical Stage ≥ 2 

from 1997 to 2007, which resulted in a cohort of 3,336 patients, 36.3% of whom were 

treated with RC. Mean NAC use within the surgical cohort was 6.3%. However, temporal 

trends of NAC utilization increased from 3% in 2003 to 14% in 2007. Within this dataset, 

odds of NAC receipt in 2007 was nearly 2.4 fold higher compared to NAC utilization in 

2003. Independent predictors of NAC use in this series were more recent diagnosis and older 

age.

Expanding on previous SEER-Medicare data, Keegan, et al. [22] have presented an update 

of this cohort focused specifically on the temporal trends of perioperative chemotherapy 

utilization after SWOG 8710. This dataset was comprised of 143,243 patients with incident 

diagnosis of UC of the bladder between years 1997 and 2007, with follow-up data through 

2009. After exclusions, 4,183 of these patients underwent RC. Medicare claims were 

assessed for chemotherapy utilization by quarter within the 6-month period prior to and after 

RC. 65.7% of patients within this cohort underwent RC and had no claim for any 

chemotherapeutic agent. NAC use increased over the time course of this evaluation, from 

11.1% in 1997 to 15.2% in 2007. (Figure 1) However, adjuvant chemotherapy utilization 

remained nearly 2-fold higher than NAC use across gender, race, comorbidity, and all age 

groups with the exception of the most elderly- those greater than 85 years of age. Married 

subjects were more likely to receive chemotherapy, suggesting the importance that social 

support networks may play in the decision to undergo chemotherapy. Lower comorbidity, 

younger age, and North Central SEER regions were independent predictors of increased 

utilization of NAC. The odds of receipt of NAC was 42% higher (OR 1.42; 95%CI 1.17–72) 
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after the release of the SWOG 8710 data. However, these data suggest there remains 

considerable regional variation in the use of NAC and there appears to be disproportionately 

higher incidence of no nodes or Nx pathology in the NAC group, which raises concerns 

regarding the adequacy of surgical resection within a NAC cohort.

Most recently, Zaid and colleagues [23] evaluated the NCDB for variation in the utilization 

of NAC from 2006 to 2010. These researchers identified 5,692 patients that were diagnosed 

with clinical T2 bladder cancer and subsequently underwent RC. Their data demonstrated 

overall NAC utilization of 16.9% during the study period. There were persistent temporal 

trends of increased use of NAC, with proportional use of 10.2% in 2006 to 20.9% in 2010. 

Consistent with previous reports, these data also revealed significant downstaging among 

those patients who received pre-operative chemotherapy compared to those that underwent 

immediate RC, 31.2% vs 7.6%, respectively. In multivariate analysis, younger age, higher 

clinical stage, lower comorbidity, higher income, Northeast location, and treatment in an 

academic facility were independent predictors of NAC. Congruent with other administrative 

series, Zaid et al’s data also highlight worrisome patterns of care given the decreased receipt 

of NAC for those patients of lower socioeconomic status, the uninsured, those treated in 

community hospitals, and the elderly. These findings further underscore the need to 

minimize the barriers to appropriate care for classically underserved groups.

Discussion

Advanced bladder cancer represents a considerable treatment and management challenge. 

Given that overall survival for those patients with pT3 disease has improved little in the last 

30 years [24] and that recurrence rates at 5 years may exceed 50% [25], any protocol with 

proven benefits such as NAC deserves careful consideration. While the gains in overall 

survival noted by Grossman et al. and others are relatively small, their findings represent a 

significant clinical advance for the field of urologic oncology, to the extent that some 

authors have called for the use of NAC as a quality of care measure for bladder cancer. 

[26,27]

Historical data from administrative series suggest underutilized perioperative chemotherapy 

in general and NAC in particular. Critics of NAC cite high cure rates for pT2 tumors with 

surgery alone, that the marginal benefits of NAC do not exceed the risks, the clinical staging 

of bladder is a poor predictor of eventual pathologic stage, and that any delay of surgery 

risks disease progression, particularly for those that do not have a response to chemotherapy. 

[10,11,13] Despite these reservations, utilization of NAC does appear to be increasing 

subsequent to the release of the seminal SWOG 8710 findings, albeit very slowly. 

Utilization rates in recent large, population based series suggest proportional use on the 

order of 20%, with perhaps comparatively higher usage in academic centers [20,28] (Table 

1)

Despite the apparent underutilization of NAC, it is important to point out that not all 

candidates for RC are suitable for NAC. It is in fact difficult to determine the true number of 

appropriate patients who should receive NAC. In a survey conducted of all active members 

of the Society for Urologic Oncology regarding their practice patterns and opinions 
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regarding NAC, Cowan and colleagues [29] noted that urologic oncologists cite age, 

comorbidity, delay in surgery, and modest marginal benefit as the principle determinants to 

eschew NAC. Intriguingly, only 65% of responding urologic oncologists discussed NAC 

with 90% of their patients for whom RC was an option. Moreover, many medical 

oncologists will not offer cisplatin-based chemotherapy to patients with a glomerular 

filtration rate (GFR) less than 60 mL/minute. While there is debate regarding the best 

formula to clinically measure GFR, [30,31] it appears that upwards of 40% of patients may 

be disqualified from NAC based on insufficient renal function alone [32,33], not to mention 

the significant proportion of patients that undergo cystectomy for non-muscle invasive 

disease, for which NAC is thought to be of little benefit.

One of several benefits of administrative datasets, such as SEER-Medicare and the NCDB, 

[34–36] is that they collect large volumes of population-based data in a longitudinal fashion. 

Additionally, these databases provide an excellent representation of patterns of care across 

broad regions, demographic categories, and institutional types. However, given that the 

majority of data regarding the use of perioperative chemotherapy for UC is gleaned from 

these population-based datasets, there are limitations to consider and conclusions should be 

made in a measured fashion. Inherent limitations to administrative data include systematic 

biases and unmeasured confounders created by omitted variable bias, attribution bias, 

missing data, the lack of granular comorbidity data, and imprecise or absent documentation 

of specific chemotherapy regimes. These factors may influence the ability to draw precise 

conclusions regarding true patterns of care for NAC. Nevertheless, the weight of the data 

from the NCDB, SEER-Medicare, VA registries, and institutional series suggest that the 

proportional use of NAC is increasing, apparently in response to level 1 data, although it 

remains underutilized.

Conclusion

Historical patterns of care regarding the use of NAC suggest dramatic underutilization. 

However, data from a variety of sources indicate that use of NAC is increasing–on the order 

of 20% of those undergoing RC– in apparent response to level 1 data demonstrating the 

overall survival benefits of a NAC paradigm. Nonetheless, these data also highlight that 

there remain persistent structural and process barriers to the use of NAC. Ultimately, the 

future promise is to appropriately stratify those individuals with the highest likelihood to 

respond to chemotherapy as well as precisely and prospectively target these patients in order 

to reduce disease recurrence and improve overall survival. [37]
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Figure 1. 
Temporal Trends in Perioperative Chemotherapy for Bladder Cancer-From Keegan, et. al 

[22]
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Table 1

Chemotherapy Use Across Multiple Series

Study Study Dates Use at Start of Study Use at End of Study

Porter, et. al [15] 1992–2002 — 7% *

Fedeli, et. al [19] 1998–2003 6% 13%

David, et. al [18] 2003–2007 — 1.2% *

Keegan, et. al [22] 1997–2008 11% 15%

Sandhu, et. al [21] 2003–2007 3% 14%

Raj, et. al [20] 2003–2008 — 22% ~

Zaid, et. al [23] 2006–2010 7.6% 20.9%

*
Mean use for pT3

~
Mean use in series
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