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Purpose: Cisplatin-based neoadjuvant chemotherapy (NAC) followed by radical cystectomy (RC) is standard of care for muscle-
invasive bladder cancer (MIBC). However, NAC is used in less than 20% of patients with MIBC. Our goal is to investigate factors that
contribute to underutilization NAC to facilitate more routine incorporation into clinical practice.

Materials and Methods: We identified 5,915 patients diagnosed with cT2-T3NOMO MIBC who underwent RC between 2004 and
2014 from the National Cancer Database. Univariate and multivariable models were created to identify variables associated with
NAC utilization.

Results: Only 18.8% of patients received NAC during the study period. On univariate analyses, NAC utilization was more likely at
academic hospitals, US South and Midwest (p<0.05). Higher Charlson score was associated with decrease use of NAC (p<0.05). On
multivariate analysis, treatment in academic hospitals (odds ratio [OR], 1.367; 95% confidence interval [Cl], 1.186-1.576), in the
Midwest (OR, 1.538; 95% Cl, 1.268-1.977) and South (OR, 1.424; 95% Cl, 1.139-1.781) were independently associated with NAC
utilization. Older age (75 to 84 years old; OR, 0.532; 95% Cl, 0.427-0.664) and higher Charlson score (OR, 0.607; 95% Cl, 0.439-0.839)
were associated with decreased NAC utilization. Sixty-eight percent of patients did not receive NAC because it was not planned
and only 2.5% of patients had contraindications for NAC treatment.

Conclusions: Our study demonstrates that NAC is underutilized. Decreased utilization of NAC was associated with older patients
and higher Charlson score. This underutilization may be related to practice patterns as very few patients have true contraindica-
tions.

Keywords: Antineoplastic agents; Cystectomy; Urinary bladder neoplasms

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION progresses to muscle-invasive bladder cancer (MIBC), which

has a high rate of disease progression and recurrence due

Bladder cancer is the 4th most common diagnosed can-  to micrometastatic disease [1-3] Prior studies have shown
cer in American men leading to more than 12000 cancer that neoadjuvant chemotherapy followed by RC (NAC+RC)
deaths in this year alone [1] Roughly 25% of bladder cancer  significantly decreased incidence of lymph node metastases
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in T1-cT4 MIBC patients compared to those who received RC
alone [2] NAC is also associated with improvement in over-
all survival (OS), decreased recurrence rates and pathologic
downstaging, without a significant increase in morbidity [4-
6] Since 2011, the National Comprehensive Cancer Network
(NCCN) and the European Association of Urology (EAU)
have endorsed cisplatin-based regimens NAC+RC as the
standard treatment for ¢T2T4a node negative MIBC [7.8].

However, despite these recommendations, utilization of
NACH+RC remains as low as 11% to 20%. Several factors, such
as chemotherapy toxicity, provider fears that NAC delays
definitive surgery, patient age, poor performance status, and
a presumed lack of evidence to support the use of NAC fol-
lowed by surgery may explain NAC underutilization [910]
Other reasons cited for not administering NAC were lack of
medical oncologists for referral, socioeconomic and geograph-
ic factor, ethnicity, and insurance type [11].

Efforts have been made to properly identify patients
best suited for NAC, as 56% to 70% of patients with MIBC
are eligible for NAC [12] Additionally, NAC utilization of
NAC has been suggested to be a quality measure for blad-
der cancer treatment [13]. Our goal is to identify factors
contributing to underutilization of NAC in order to better
understand potential gaps in treatment and to guide further
education on utilization of NAC in patients with MIBC.

MATERIALS AND METHODS

1. Data source and study population

The National Cancer Database (NCDB) is a joint cancer
registry sponsored by the American College of Surgeons
and the American Cancer Society that gathers clinical on-
cology data from more than 1500 Commission on Cancer-
accredited facilities from the United States and Puerto Rico.
NCDB captures more than 70% of newly diagnosed cancer
cases nationwide and is an important source for quality
improvement and cancer surveillance in the United States.
Georgetown University Medical Center is a Commission on
Cancer-accredited program. Bladder cancer NCDB data was
requested and granted under application 2014.2396.

The NCDB participant user file from 2004 through 2014
contained 484,367 patients diagnosed with bladder cancer.
We used the American Joint Committee on Cancer stag-
ing system to select those patients with clinically localized
muscleinvasive disease (CT2NOMO and ¢T3NOMO) to reflect
appropriate patient selection for NAC utilizing NCCN,
American Urological Association, and EAU guidelines.
Only patients 18 years and older with NAC administered
as first course of treatment followed by RC were consid-
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ered. Patients with history of other cancers, prior radiation,
and those treated with hormone and immunotherapy were
excluded. The study population was 5915 patients, 1,113 re-
ceived NAC followed by RC and 4,802 patients were treated
with RC alone (Fig. 1).

2.Variables and endpoints

The primary goal of this study was to determine factors
that influence NAC+RC utilization for MIBC. Covariates
included patient age at diagnosis, gender, race (non-Hispanic
white, non-Hispanic black, Hispanic or other), Charlson co-
morbidity index (0, 1, 2), travel distance to medical provider,
facility location (Northeast, South, Midwest, West), facility
type (Community Cancer Program, Comprehensive Com-
munity Cancer Program, Academic/Research Program, In-
tegrated Network Cancer Program), county type, education,
type of insurance and county median income.

3. Statistical analysis

Unadjusted analysis using the chi-square and ANOVA
tests were performed to investigate factors associated with
NAC receipt. An adjusted analysis of NAC receipt was mod-
eled using multivariable logistic regression to control for
known confounders. Model building was based on hypothe-
sis-driven inclusion criteria and a priori selection of control
variables. Variables were categorized for easier interpreta-
tion. Referent categories were selected such that the refer-
ence was a natural nullstate (ie, Comorbidity score of 0; no
insurance; low volume, non-academic referral) or the most
common group (patient from a large metropolitan area; age
between 65 to 74). All tests were two-sided, and p-values <005
were considered to be statistically significant. Data manage-
ment and analysis was done in SAS 93 (SAS Institute, Cary
NC, USA).

RESULTS

1. Baseline characteristics

Of all the 5915 patients that fit our inclusion criteria, 1,113
(18.8%) received NAC+RC and 4,802 (81.2%) treated with RC
alone.

Table 1 shows a detailed comparison of patient demo-
graphics and socioeconomic, geographic location, facility
type, and clinical characteristics between NAC+RC and
RC groups. Distribution of gender and race was similar
between groups. On univariate analysis, NAC+RC patients
had Charlson score of zero, were more likely to be younger,
treated at an academic center, treatment facility located in
the US South and Midwest, had higher education and an-
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Patients with carcinoma of the bladder within the National
Cancer Database 2004-2014:
n=484,367

A

Bladder is the primary cancer site
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nual income ($48000—%$63,000) compared with patients with
RC alone (all p-values <0.05).

Multivariable logistic regression analysis to identify fac-
tors associated with receiving NAC prior to cystectomy is
presented in Table 2. The odds of receiving NAC decreased
significantly for patients older than 75 years old compared
with patients aged 65 to 74 years (75 to 84 years odds ratio
[OR], 0.532; 95% confidence interval [CI], 0.427—0.664; >85
years OR, 0403; 95% CI, 0.213-0.764) and in patients with
Charlson score >2 (OR, 0.607; 95% CI, 0.439-0.839). Those
treated at an academic center versus a Community or Inte-
grated Network (OR, 1.367; 95% CI, 1.186—1576) were signifi-
cantly more likely to be treated with NAC+RC. Rural loca-
tion, education level and insurance were not independently
associated with administration of NAC.

Table 3 demonstrates reasons given for not administer-
ing NAC prior to RC. According to NCDB variables, the
most common reason for not receiving NAC was simply “not
planned prior to surgery” (684%). Only 25% of patients did
not receive NAC due to true contraindication and only 44%
refused NAC when it was offered.

DISCUSSION

Our study has several important findings. First, our re-
sults show that NAC is vastly underutilized in the US with
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Fig. 1. Flowchart describing the selec-
tion of patient who underwent radical
cystectomy with and without prior neo-
adjuvant chemotherapy for cT2NOMO
and cT3NOMO bladder cancer.

only 188% of patients receiving NAC+RC for MIBC when
indicated, based on data from NCDB up until 2014. Patients
with less comorbidities, treated in academic hospitals, in the
US Midwest and South are more likely to be treated with
NAC.

Several studies attribute the underutilization of NAC to
patient co-morbidities, including cardiac dysfunction, renal
failure, and advanced age [9,14] Our results showed that
patients older than 75 years old were in fact less likely to
receive NAC (Table 2). However, of the 81.2% of patients
who did not receive NAC, only 252% of patients were actu-
ally ineligible due to patient risk factors. In addition, 68%
of patients did not receive NAC simply because it was “not
planned”, implying that the option of receiving NAC+RC
may not even be offered or discussed as a treatment option
by some providers after the initial diagnosis of MIBC, which
is alarming. These findings suggest there is an immense
need for targeted intervention and education to increase the
NAC utilization through multidisciplinary teams involving
both urologists and medical oncologists. It is encouraging
that in some studies encompassing data solely after initia-
tion of the NCCN and EAU guidelines recommending NAC,
a higher percentage of urologists discussing and utilizing
NAC was noted compared to what has been previously re-
ported [9]

Second, consistent with prior studies, our results did not
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Table 1. Analysis of patient demographic characteristics

Neoadjuvant chemotherapy

Characteristic OR p-value
No Yes

Age (y) 67 (59-75) 64 (56-71) 0.971 <0.001
Travel distance 13.9(5.5-39.2) 14.5 (6.1-39.8) 0.999 0.560
Sex

Male 85.23 84.52 Ref.

Female 14.77 15.48 1.062 0.51
Race

NH White 82.63 83.53 Ref.

NH Black 5.01 5.25 1.040 0.793

Hispanic 2.93 2.26 0.765 0.215

Other 9.43 8.96 0.936 0.567
Charlson score

0 68.60 74.57 Ref.

1 2393 21.11 0.812 0.010

2+ 7.48 4.31 0.531 <0.001
Facility location

West 18.21 14.03 Ref.

South 33.36 33.94 1.285 0.019

Midwest 29.46 34.39 1.501 <0.001

Northeast 18.96 17.65 1.159 0.225
Facility type

Academic/research program 4415 53.37 Ref.

Other 55.85 46.63 0.691 <0.001
Rurality

Metro 75.41 76.28 Ref.

Non-metro 24.59 23.72 0.965 0.641
Percent No. high school degree

>21% 15.91 14.93 Ref.

13-20% 25.38 24.8 1.041 0.714

7-12.9% 34.97 31.58 0.959 0.687

<7% 21.54 25.88 1.281 0.023

Unknown 2.2 2.81 1.342 0.184
County median income

<$38,000 16.7 14.3 Ref.

$38,000-547,999 26.47 23.44 1.048 0.668

$48,000-562,999 26.49 29.59 1.316 0.010

>$63,000 28.02 29.68 1.249 0.037

Unknown 2.33 2.99 1.497 0.062
Insurance

No insurance 3.67 3.68 Ref.

Private 35.42 44.74 1.257 0.206

Medicaid 491 6.11 1.267 0.337

Medicare 54.08 42.41 0.780 0.169

Other government 0.81 1.53 1.871 0.064

Unknown 1.10 1.53 -

Values are presented as median (interquartile range) or percentages only unless otherwise specified.
OR, odds ratio; NH, non-Hispanic.

show differences in NAC utilization based on race, gender or  ated with higher likelihood of NAC+RC. This may reflect
rurality [11] However, we did demonstrate that treatment at  a lapse in execution of newer treatment guidelines outside
academic hospitals and US geographic location were assocl- academic settings as well as providers’ misinformed percep-

Investig Clin Urol 2020;61:390-396. www.icurology.org 393



Carvalho et al

Table 2. Multivariable analysis of covariates associated with receiving

neoadjuvant chemotherapy
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Table 3. Reasons for not receiving neoadjuvant chemotherapy (n=
4,802)

Reasons for not receiving NAC OR (95% Cl) Covariates Number (%)
Age (y) (ref.=65-74) Not planned prior to cystectomy 3,286 (68.4)
18-44 1.536(0.906—2.604) Adjuvant chemotherapy 1,016 (21.2)
45-54 1.127(0.868-1.463) Contraindicated due to patient risk factors 121 (2.5)
55-64 1.177(0.943-1.470) Patient died prior to bl d ded 14(0.3)
75 84 0.532(0.427-0.664) ahlenrloﬂl]zrapnor 0 planned or recommende .
>85 0.403 (0.213-0.764) che Py
Recommended, not administered 213 (4.4)
Charlson score (ref.=0)
1 Unknown 152 (3.2)

=2
Location of facility (ref.=West)
Midwest
Northeast
South

0.875(0.736-1.039)
0.607(0.439-0.839)

1.538(1.268-1.977)
1.101(0.857-1.414)
1.424(1.139-1.781)

Type of facility (ref.=Community or Integrated Network)

Academic/research program
County-level income (lowest quartile)

1st quartile (highest income)

2nd quartile

3rd quartile

County-level education (lowest quartile)
1st quartile (highest education)
2nd quartile
3rd quartile

1.367 (1.186 -1.576)

1.083(0.853-1.376)
1.426(1.106-1.839)
1.330(0.982-1.803)

0.957(0.757-1.209)
0.859(0.668-1.104)
1.102(0.821-1.479)

Rurality (ref.=metropolitan area <1 million)

Metro, 250,000-1 million population 1.050(0.872-1.264)
Metro, <250,000 population 1.130(0.891-1.434)
Non-metro, next to metro 1.095(0.866-1.385)
Non-metro, not next to metro 0.887(0.640-1.230)

Insurance (ref.=no Insurance)

Private 1.277(0.881-1.849)
Medicaid 1.380(0.877-2.174)
Medicare 1.139(0.759-1.711)
Other government 1.648(0.799-3.395)

NAC, neoadjuvant chemotherapy; OR, odds ratio; Cl, confidence inter-
val.

tions that NAC is not effective in most patients or has side-
effects that delays RC. Rose et al. [15] showed that there
truly may be significant delay to RC following NAC in the
community setting, which may unfortunately reinforce
perceptions that NAC delays definite treatment. Regarding
side-effects from chemotherapy, large-scale analyses showed
that toxicity and mortality from NAC is minimal [16,17] Our
results support prior studies encouraging a multidisciplinary
approach to improve communication between oncology and
urology providers that increases NAC+RC utilization and
improves time to treatment [18] Additionally, it emphasizes
the need for community outreach and education regarding
best treatment practices for MIBC.

Third, we demonstrate increased utilization of NAC+RC
in the US Midwest and South on univariable and multi-
variate analysis. This suggests that there may be persistent
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geographic barriers to NAC administration, consistent with
previous studies. This shows a concerning correlation be-
tween socioeconomic status and access to appropriate care
for MIBC which is seen for multiple diseases [19] and again
reinforces need for community outreach and education, es-
pecially in underserved areas of the US. Multiple authors
have reported that access to care and treatment disparities
influence the outcomes of patients with MIBC. Bladder can-
cer mortality is associated with environmental and socioeco-
nomic factors such as race, region and gender [20] A recent
study by Cole et al. [21] using a novel statistical modeling
approach showed that eliminating disparities in access and
treatment of MBIC results in essentially the same OS. These
results have an enormous relevance for policy makers since
it suggests that improving equity in access can reduce the
impact of tumor characteristics in outcomes of patients with
MIBC.

Our study has several limitations. First, our findings
need to be interpreted within the limitations of the retro-
spective nature of the study and sampling bias of NCDB
data up to 2014. In addition, NAC did not become part of
the NCCN and EAU guidelines until 2011, which likely
influenced practice patterns. This change may not be com-
pletely reflected in our results that encompass NCDB date
from 2004 to 2014. To our knowledge, more recent data is
not available, but would be important to investigate in the
future. These results represent records from Commission on
Cancer-approved hospitals and there may also be significant
unmeasured confounders due to the limitations of the da-
taset. In addition, NCDB is a large population database and
does not have granularity to assess preserved renal function
which is requisite for cisplatin-based treatment, performance
status, toxicity and time from chemotherapy to cystectomy.
Finally, while population-based databases provide valuable
information on a large-scale basis, subjects are not random-
ized and despite statistical matching of cohorts and controls
on available variables, there may be other unknown con-
founding variables in these cohorts that cannot be controlled

https://doi.org/10.4111/icu.2020.61.4.390
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CONCLUSIONS

In patients with MIBC, NAC is vastly underutilized
mostly due to the failure of providers to offer it as an op-
tion in the initial treatment plan. Nonclinical factors such
as geographic location and treatment at academic hospitals
are associated with increased NAC utilization. Addressing
discrepancies in patient access to care while advocating the
implementation of guidelines across health care facilities
may lead to an increase in the use of NAC and thus increase
survival in patients with MIBC.
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