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Abstract

Background: Bladder cancer is the ninth most common noncutaneous malignancy worldwide, though a fraction (2%—5%) are diag-
nosed as squamous cell carcinoma (SCC) in the Western world. Current understanding is based on small, single-institution studies and
SEER-database reviews with conflicting results. We used the National Cancer Database to explore clinical characteristics and outcomes
from a large cohort of invasive bladder SCC.

Methods: We queried the National Cancer Database for diagnoses of urothelial carcinoma (UC) or SCC using International Classifica-
tion of Disease-O-3 morphologic codes from cases reported between 2004 and 2015. Primary outcome was overall survival in cT2-4NOMO
bladder cancer. Statistical analysis performed using chi-squared test, Kaplan-Meier survival, binomial logistic regression, and Cox propor-
tional hazards.

Results: The final cohort included 394,979 bladder cancer patients, of which 4,783 (1.2%) were classified as SCC histology. In compari-
son to UC, patients with SCC were more likely female (49% vs. 24%; P < 0.01) and African American (11% vs. 5%; P < 0.01). Patients
with SCC presented at a higher stage than UC with muscle-invasive bladder cancer (MIBC) present at diagnosis in 70% vs. 19%. On multi-
variate analysis, SCC independently predicted poorer prognosis (hazard-ratio [HR] 1.79, P < 0.01) when controlling for patient characteris-
tics and treatment modality. Unlike UC, there was no benefit with the use of NAC over radical cystectomy alone (HR 0.93, P =0.69) for
patients with SCC.

Conclusions: Invasive SCC of the bladder carries a worse prognosis as compared to UC histology, both overall and on a stage-for-stage
basis. As opposed to UC, we did not observe a survival benefit for NAC among SCC patients treated with cystectomy. © 2019 Elsevier Inc.
All rights reserved.
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Introduction be an estimated 81,000 new cases in 2018 [1]. Outside of
Africa and the Middle East, approximately 90% of all blad-

Bladder cancer is the ninth most common noncutaneous der cancers are urothelial carcinoma (UC). Squamous cell
malignancy in world with approximately 430,000 new diag- carcinoma (SCC) of the bladder comprises only 2% to 5%
noses annually. In the United States (US) alone there will of cases in the US, making it difficult to collect sufficient

numbers for robust, institution-level research [2—5].

The Bilharzial form of SCC is very common in regions
with endemic schistosomiasis haematobium, previously
responsible for 80% of all bladder cancers in Egypt [6].
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Much of our knowledge regarding the prognosis and treat-
ment of SCC comes from cohorts heavily enriched with
Bilharzial disease. Based on these studies, Bilharzial-asso-
ciated SCC is associated with younger age, lower stage,
and a more indolent disease course with better survival out-
comes [7—9].

In European and US cohorts controversies still exist
regarding the optimal management of SCC [4,10,11]. While
some series have suggested that SCC carries a worse prog-
nosis, others have found that survival is similar to UC when
controlling for pathologic characteristics such as stage
[5,10,12—15]. The confusion likely stems from rarity of
pure SCC cases within single institution cohorts where
most of the publications originate.

Our objective was to use a large, population-based data-
set to describe differences in disease characteristics at the
time of presentation between patients with UC and SCC.
We additionally sought to determine if, among patients
with invasive bladder cancer, there are survival differences
between patients with SCC and UC and whether receipt of
NAC provided a survival benefit among patients with SCC.

2. Materials and methods

2.1. Dataset

The National Cancer Database (NCDB) captures over
70% of all new invasive cancer diagnoses annually from over
1,500 programs participating in the American College of Sur-
geons Commission on Cancer approvals program. Available
data include patient-level demographics, facility characteris-
tics, cancer-specific information, and treatment modality.

2.2. Cohort

We identified 496,988 patients who were at least 18 years
of age with bladder cancer diagnosed between 2004 and 2015.
We used International Classification of Disease-O-3 (ICD-O-
3) morphologic codes for pure SCC (8052, 8070—8076, 8078)
and pure UC (8120—8124, 8130, 8131). We excluded codes
for the divergent differentiation subtypes of UC (i.e., micropa-
pillary, nested, squamous differentiation, etc.). For the survival
analyses we wished to focus on a cohort of muscle-invasive
bladder cancer (cT2-T4NOMO) and, as such, excluded patients
with clinically positive lymph nodes or metastatic disease at
the time of diagnosis. Patients were also excluded if they were
not assigned a clinical T stage (cTx) or had a concomitant
diagnosis of a nonbladder malignancy.

2.3. Outcomes

Our primary outcome was overall survival (OS) after
diagnosis of bladder cancer, defined as the time from diag-
nosis to last follow-up (last known alive date or date of last
contact). The NCDB registry does not include cause of
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death so cancer-specific survival (CSS) information was
not available.

2.4. Independent variables

Patient level demographic information included age, race,
county characteristics, year of diagnosis, location, insurance
status, Deyo-Charlson comorbidity index (CCI). County
characteristics included income and high school graduation
rates which were derived from U.S. Census data from the
year 2000 or 2012. Cancer facility characteristics included
type, geographic location, and distance from home to facility.
Facility types are defined based on the volume of patients per
year as comprehensive (>500), community (100—500) and
academic (>500). Additionally, academic programs were
defined as providing graduate medical programs in at least 4
areas. Facility location was collapsed into Northeast, South/
Southeast, Midwest, and West. Cancer-specific information
includes American Joint Committee on Cancer clinical and
pathological tumor (T), lymph node (N), and metastatic (M)
stages. Pathologic complete response was defined as stage
TONOMO on radical cystectomy (RC) pathology. Definitive
local therapy was defined as RC or external beam radiation
therapy. Patients who had partial cystectomy or transurethral
resection of bladder tumor as the most aggressive form of
surgical therapy were classified as having nondefinitive ther-
apy for the purposes of our analysis. We were able to deter-
mine the timing of when, if ever, chemotherapy was
administered and defined NAC as a chemotherapy start date
within 120 days prior to RC.

2.5. Statistical analysis

We first described the demographic characteristics of
patients diagnosed with SCC and then used chi-square (cat-
egorical) and Student’s ¢ test (continuous) for univariate
comparison. We used Kaplan-Meier curves stratified by
clinical T stage with log-rank tests to visually demonstrate
differences in survival by histology. We use multivariate
proportional hazards regression to estimate the association
between histologic subtype and OS. Model covariates
included age, sex, race, type of facility, Charlson comorbid-
ity index, clinical T stage, clinical grade, histology, and
type of definitive local therapy. We use a separate propor-
tional hazards regression model stratified by histologic type
to determine if NAC was independently associated with
survival. For all statistical measures, P value <0.05 was
considered statistically significant. All analyses were per-
formed using SPSS v23.0. Given the retrospective nature of
this project, it was deemed exempt by our institutional
review board.

Results

From a total cohort of 394,956 patients with a diagnosis
of bladder cancer and complete clinical staging information
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Table 1

Demographic and clinical characteristics of squamous cell carcinoma of the bladder.

353.e19

ucC SCC

Variable n=390,196 (98.8%) n=4,783 (1.2%) P value
Age (mean) 71.2 70.6 <0.01

<50 16,081 (4) 333(7)

50—-59 48,151 (12) 668 (14)

60—69 97,443 (25) 922 (19)

70-79 122,859 (32) 1,316 (28)

>=80 105,662 (27) 1,544 (32.3) <0.01
Gender

Male 294,642 (76) 2,418 (51)

Female 95,554 (24) 2,365 (49) <0.01
Race

White 359,126 (92) 4108 (86)

Black 19,091 (5) 540 (11)

Other 7,989 (2) 99 (2)

Unknown 3990 (1) 36 (1) <0.01
Charlson comorbidity index

0 281,792 (72) 3,261 (68)

1 80,598 (21) 1,031 (22)

>1 27,806 (7) 491 (10) <0.01
Type of facility

Academic/research program 109,492 (28) 1,733 (37)

Community cancer program 50,126 (13) 504 (11)

Comprehensive Community Cancer Program 186,776 (48) 1,984 (42)

Other 40,421 (11) 490 (10) <0.01
Geographic location

Northeast 100,461 (26) 1,187 (25)

South/Southeast 124,030 (32) 1,646 (34)

Midwest 108,923 (28) 1,280 (27)

West 56,782 (14) 670 (14) <0.01
Insurance status

Uninsured 7,207 (2) 152 (3)

Private 110,656 (28) 1,061 (22)

Medicaid 10,587 (3) 288 (6)

Medicare 252,864 (65) 3,167 (66)

Other government 3,399 (1) 41 (1)

Other/unknown 5,483 (1) 74 (2) <0.01
Income

<$38,000 54033 (14) 916 (19)

$38,000—$47,999 87,521 (23) 1,124 (24)

$48,000—$63,000 107,048 (28) 1,209 (26)

>$63,000 137,366 (36) 1,455 (31) <0.01
Year of diagnosis

2004—2009 164,886 (42) 2,216 (46)

2010—-2015 225,310 (58) 2,567 (54) <0.01
Clinical grade

Gl 67,888 (17) 461 (10)

G2 82,112 (21) 1,729 (36)

G3 90,486 (23) 1,434 (30)

G4 83,062 (21) 398 (8)

Unknown 66,648 (17) 761 (16) <0.01
AJCC T Stage (clinical)

<cT1 317,964 (81) 1,437 (30)

cT2 54,617 (14) 1,889 (40)

cT3 7,802 (2) 553 (11)

cT4 9811 (3) 904 (19) <0.01
AJCC N Stage (clinical)

cNO 358,203 (92) 3,786 (79)

cN(+) 8,310 (2) 532 (11)

cNX 23,681 (6) 465 (10) <0.01

(continued)
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Table 1 (Continued)

J.T. Matulay et al. / Urologic Oncology: Seminars and Original Investigations 37 (2019) 353.e17—353.e24

ucC SCC
Variable n=390,196 (98.8%) n=4,783 (1.2%) P value
AJCC M Stage (clinical)
cMO 372,568 (96) 4,235 (88)
cM1 8,402 (2) 423 (9)
cMX 9,223 (2) 125 (3) <0.01

AJCC = American Joint Committee on Cancer; M = metastasis; N = nodal; SCC = squamous cell carcinoma; T = tumor; UC = urothelial carcinoma.,

Note: Bold indicates statistically significant P value.

there were 63,482 patients with clinically localized MIBC of
whom 4,783 (1.2%) had SCC. As shown in Table 1, SCC
patients were younger and included a higher proportion of
women (51% vs. 24%; P < 0.01) and nonwhites (14% vs.
8%; P < 0.01) when compared to UC. SCC was associated
with significantly higher T stage at diagnosis, with muscle-
invasion present in 70% compared to only 19% for UC. Fur-
thermore, nodal involvement and metastatic disease were also
significantly more common in SCC.

Among patients with cT2-4NOMO bladder cancer, the
use of external beam radiation therapy for definitive therapy
was similar between SCC and UC (17% for each, P =0.10)
but RC was performed in a higher proportion of the former
(39% vs. 35%, P =0.03). Within the RC subset, utilization
of NAC was significantly higher for UC (19.3% vs. 7.4%,
P <0.01, Table 2).

There was a large difference in median OS among
patients with c¢T2-4NOMO between SCC and UC (9.6
months and 24.6 months [P < 0.01], respectively). Patients
with invasive SCC had inferior survival compared to UC
when stratified by stage (Fig. 1). On multivariable analysis
(Table 3), SCC was independently associated with an
increased risk of death (HR 1.79, 95% confidence interval
[CI] 1.70—1.88, P < 0.01).

The median OS for SCC patients who received RC alone
was 25.4 months compared to 34.0 months with NAC
(P =0.34, Fig. 2), whereas NAC was associated with a sur-
vival benefit among patients with UC (39.2 months vs. 63.4

Table 2
Treatment patterns of localized MIBC (cT2-4NOMO).

ucC ScC
Definitive treatment n (%) n (%) P value
Total 58,144 (96) 2,604 (4)
No definitive therapy* 28,204 (48) 1,137 (44) <0.01
XRT 9,720 (17) 454 (17) 0.10
Alone 5,933 (61) 309 (68)
Chemoradiation 3,787 (39) 145 (32) <0.01
RC 20,220 (35) 1,013 (39) 0.03
Alone 16,324 (81) 938 (93)
+NAC 3,896 (19) 75 (7) <0.01

RC =radical cystectomy; SCC =squamous cell carcinoma; UC=
urothelial carcinoma; XRT = external beam radiation therapy.

months, P<0.01). In a multivariate analysis, NAC was
independently associated with better OS in UC compared
to RC alone (HR 0.83, 95% CI 0.79—0.88, P < 0.01) but
this was not seen in patients with SCC (HR 0.93, 95% CI
0.66—1.30, P =0.65).

Discussion

The present study includes the largest cohort of SCC
patients of any publication to date, at 4,783 individuals com-
prising 1.2% of the total bladder cancer population of the
NCDB between 2004 and 2015. We found that SCC presents
at a more advanced stage than UC, with nearly 70% of the
former having muscle-invasion at diagnosis. In a stage-for-
stage comparison of patients with muscle-invasive localized
bladder cancer, SCC consistently fared worse than UC for
all T stages. Furthermore, on multivariate analysis SCC his-
tology independently predicted worse survival when adjust-
ing for all relevant confounders, such as grade, stage, and
treatment type. Finally, we did not observe a survival benefit
with NAC for SCC patients whereas it was associated with
significantly improved survival among UC as has been dem-
onstrated in randomized controlled trials [16—18].

The largest body of literature on SCC comes from Egypt
and the Middle East where series have demonstrated better
disease specific and OS in Bilharzial SCC in comparison to
UC [7,9]. Non-Bilharzial series from the US and Europe are
much smaller and their conclusions about survival differences
by histology are mixed. For example, one retrospective cohort
study of 955 RC patients, of whom 26 had SCC, found no dif-
ference in CSS between UC and SCC (5-year CSS 57% vs.
68%; P=0.5) [19]. In another retrospective cohort study of
424 RC patients, the median CSS for SCC (n = 60) was signifi-
cantly shorter than UC (n = 364; 64.6 months vs. 82.5 months,
respectively; P = 0.01) but on multivariate analysis histologic
subtype was not predictive of OS (HR 1.42; P=0.2) [13]. A
report from MD Anderson Cancer Center found that the
2-year CSS (48%) and median CSS (12.4 months) for SCC
were lower than what would be expected for UC, but a formal
statistical comparison was not performed [20].

Analysis of other population-based registries has been
similarly inconclusive regarding the impact of SCC on sur-
vival outcomes. In one study, the SEER dataset was used to
examine records of all patients with nonmetastatic bladder
cancer from 1988 to 2003 and found 1,422 SCCs and
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Overall Survival
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Fig. 1. Kaplan-Meier analysis for overall survival by histology among (A) clinically localized muscle-invasive bladder cancer patients (cT2-4NOMO) and
substratified into (B) cT2NOMO, (C) cT3NOMO, and (D) cT4NOMO. OS = overall survival; SCC = squamous cell carcinoma; UC = urothelial carcinoma.

106,613 UCs [5]. They observed higher percentages of non-
whites and women among SCC patients, a similarly high
rate of muscle-invasion (>cT2) among SCC patients as our
NCDB cohort (85%), and found that SCC was associated
with worse survival only among nonorgan confined disease
(stage III or IV). Their total proportion of SCC diagnoses
among all bladder cancer patients was similar to what we
observed (1.3% vs. 1.4%), however our study had a lower
proportion of SCC patients presenting with invasive disease
and worse survival for SCC among all stages of invasive
bladder cancer.

A second study using SEER data from 1988 to 2006
compared pathologic outcomes and survival among patients
with SCC (N=614) and UC (N=11,697) who underwent
RC for invasive bladder cancer [3]. The rate of pathologic
nonorgan confined disease (>pT3) was 68% in the SCC
patients compared to 47.3% in UC, but there was no statisti-
cal difference in survival between histologic types on a
stage-for-stage basis.

Unlike these prior population-based studies, our analysis
of the NCDB registry shows that SCC is associated with
worse OS compared to UC, within in each stage and indepen-
dently on multivariate analysis. Perhaps our more contempo-
rary cohort lends itself to improved classification of SCC,

which has helped to highlight the discrepancy between his-
tologies. There is also the possibility that pathologic report-
ing in SEER differs from NCDB since hospitals reporting to
the NCDB must be accredited by the Commission on Cancer
and represent only a small proportion of all hospitals
(~1,500), which potentially makes them a more reliable
resource for pathologic outcomes.

Another explanation for the discrepancy between the prior
SEER studies and our findings could be the increased adop-
tion of NAC for UC that occurred in the early- to mid-2000s
[17]. The use of NAC would have been in its early stages at
the latest time points from the prior SEER studies, perhaps
translating to inferior UC survival relative to more contem-
porary cohorts that have greater utilization of chemotherapy
[21]. In the present study, NAC was used in 19.3% and 7.4%
of patients with ¢T2-4NOMO UC and SCC, respectively,
resulting in a significant OS advantage for UC (HR 0.81,
P < 0.01) with a similar effect size to what was found on a
recent meta-analysis of NAC (HR 0.87) [22].

Although relatively few SCC patients in our cohort were
treated with NAC and RC, we did not observe a survival
benefit with use of NAC. There are few other examples of
the potential lack of efficacy of NAC for SCC. In a retro-
spective analysis of 33 consecutive patients with SCC of
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Table 3

Cox proportional hazards analysis of overall survival in patients with clini-
cally localized MIBC (cT2-4NOMO).

HR (95% CI) P value

Age (continuous) 1.034 (1.033—1.035) <0.01
Sex

Male ref

Female 1.09 (1.06—1.11) <0.01
Race

White ref

Black 1.16 (1.11-1.21) <0.01

Other 0.81 (0.75—0.88) <0.01

Unknown 0.88 (0.79—0.98) 0.04
Type of facility

Academic/research program ref

Community cancer program 1.10 (1.06—1.14) <0.01

Comprehensive community 1.06 (1.04—1.09) <0.01

cancer program

Other 1.06 (1.02—1.10) <0.01
Charlson comorbidity score

0 ref

1 1.24 (1.21-1.27) <0.01

2 1.56 (1.51-1.62) <0.01

3 1.82(1.70—1.93) <0.01
Grade

1 ref

2 1.19 (1.08—1.30) <0.01

3 1.52 (1.40—1.65) <0.01

4 1.50 (1.38—1.63) <0.01
AJCC stage (clinical)

cT2 ref

cT3 1.32(1.28—1.36) <0.01

cT4 1.58 (1.54—1.63) <0.01
Histology

ucC ref

Scc 1.81 (1.72—1.90) <0.01
Definitive local therapy

RC alone ref

RC+ NAC 0.85 (0.81-0.90) <0.01

XRT alone 1.38 (1.33—1.44) <0.01

Chemoradiation 1.08 (1.04—1.13) <0.01

No definitive therapy 1.47 (1.44—1.51) <0.01

AJCC = American Joint Committee on Cancer; CI = confidence interval;
HR =hazard ratio; RC =radical cystectomy; SCC =squamous cell carci-
noma; UC = urothelial carcinoma; XRT = external beam radiation therapy.

the urinary tract (n =21 located in the bladder), Japanese
researchers found no difference in OS between patients
who underwent radical surgery with or without NAC
(2-year OS 75% vs. 83% [P=0.7]), respectively [23].
Another series of SCC (n=32) or squamous predominant
UC-variant (n=10) from the Cleveland Clinic found no
pathologic response for the 4 patients with squamous histol-
ogy who received cisplatin-based NAC [24]. A prospective,
randomized trial of 114 Egyptian bladder cancer patients
compared immediate RC for T3-T4NOMO to 3 cycles of
gemcitabine/cisplatin followed by cystoscopic re-evalua-
tion before proceeding to either radiotherapy (cT0-T1) or
RC (>cT2) [25]. In this population, approximately half of
the cohort consisted of SCC patients, many of which likely

had Bilharzial disease. The authors described a clinical
complete response rate in the chemo group of 28.6% (14/
49), of which 5 patients had SCC. These findings support
our own observations that standard NAC had no significant
impact on OS for SCC treated with RC (HR 0.93, P <
0.69). A different approach to NAC may be required for
SCC with an alternative to the cisplatin-based regimens
that are efficacious for UC or forgoing neoadjuvant therapy
altogether in favor of immediate RC.

There is no clear explanation for why SCC exhibits a
more aggressive phenotype than UC, but we may soon be
able to look toward genetic information to help shed light.
By clinically demonstrating a more aggressive course for
SCC, studies such as ours suggest that there is likely an
underlying genetic difference of this rare subtype worth
exploring at the molecular level. The Cancer Genome Atlas
describes a “basal-squamous” molecular subtype due to its
enrichment in both basal markers (CD44, KRT6A, etc.) and
squamous markers (DSC3, GSDMC, etc.) [26]. This sub-
group also contains the highest proportion of SCCs and UC
with squamous differentiation, and has one of the worst OS
among all subtypes. However, the actual number of histo-
logically classified pure SCC cases is low (n=3) and may
explain why, unlike our findings of no benefit to NAC,
basal-squamous subtype is actually associated with the best
response neoadjuvant cisplatin-based chemotherapy of all
molecular subtypes [27]. Though there are no studies using
immunotherapies specifically for SCC of the bladder, up-
regulation of immune markers (CXCLII, LICAM, IDOI,
CD274) within this group makes this an encouraging area
of future research [26].

Our study does have some limitations, largely related to
the use of a nationwide registry to extract patient data.
Pathologic data in the NCDB is based on the reporting
institution’s diagnosis and submitted in the form of an
ICD-0-3 code without centralized pathologic review or
confirmation. While there are specific codes for each
major histologic subtype, it is possible UC with squamous
features could be misidentified as SCC and included in
our cohort. Squamous differentiation within a background
of typical UC is likely a different disease entity than pure
SCC and recent evidence suggests that only the pure form
impacts outcomes [11]. A further limitation is the defini-
tion of NAC since the NCDB data only reports timing of
treatments (i.e., chemotherapy and surgery) but does not
include a specific NAC variable. We have defined NAC as
patients who received their first cycle within 120 days of
RC in order to minimize the inclusion of patients who
received induction chemotherapy for advanced disease but
subsequently went on to RC as a salvage measure for
symptom control. OS is a suboptimal endpoint when
studying bladder cancer due to the advanced age of the
patient population and divergence with CSS [28], which
may lead to an underestimation of the effect of treatment.
This again is a limitation of using the NCDB as only OS
is reported.
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Fig. 2. Kaplan-Meier analysis for overall survival in clinically localized muscle-invasive bladder cancer patients (cT2-4NOMO) with (A) squamous cell carci-
noma and (B) urothelial carcinoma treated with radical cystectomy either alone or with neoadjuvant chemotherapy. NAC =neoadjuvant chemotherapy;
OS = overall survival; RC =radical cystectomy; SCC = squamous cell carcinoma; UC = urothelial carcinoma.

Conclusions

We observed inferior survival among patients with mus-
cle-invasive SCC as compared to muscle-invasive UC. The
use of NAC is less common in SCC but when used, we did
not observe a significant impact on survival. This informa-
tion is only hypothesis generating, though can be used to
aid in designing multi-institutional trials for more effective
therapies for bladder SCC.
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