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Abstract.
BACKGROUND: Limited stage small cell bladder cancer is curable with multi-modality therapy using external beam
radiotherapy or radical cystectomy. The optimal management strategy for this rare disease is still debated, yet few case series
have described patients treated after 2010.
OBJECTIVE: To analyze outcomes from a contemporary cohort of patients undergoing definitive treatment.
METHODS: Patients diagnosed with small cell bladder cancer after January 1, 2010 were identified from an institutional
database. Clinical histories were collected by chart review. Survival outcomes were analyzed in patients who received
curative-intent therapy consisting of bladder radiotherapy or cystectomy.
RESULTS: Thirty patients with limited stage disease that received definitive therapy were identified. Seventeen patients
received primary radiotherapy, and thirteen underwent cystectomy. Median age was 70 years. Median follow up was 39.6
months (range 7.2–95.8). The median overall survival of patients undergoing radiotherapy or cystectomy were 36.8 and 30.6
months, respectively (hazard ratio 0.99, 95% confidence interval 0.35–2.85). The median metastasis free survival for patients
receiving radiotherapy was not reached, and 18.9 months in the cystectomy group (hazard ratio 0.94, 95% confidence interval
0.34–2.61). The most common sites of relapse were lymph node (n = 6) and bone (n = 5). Brain metastases were less common
(n = 3).
CONCLUSIONS: Patients receiving cystectomy or radiotherapy had similar outcomes in this contemporary series, but
definitive comparisons are limited by the cohort size and high censoring rate (53%). Survival in our cohort is improved
compared with older reports, though outcomes remain poor, reiterating the need for better therapeutic options.
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INTRODUCTION

Small cell bladder carcinoma (SCBC) is a rare,
aggressive type of bladder cancer which lacks
large prospective studies. Patients often present with
advanced disease, and prognosis is driven by stage
(limited stage [LS] – tumor confined to the blad-
der and/or pelvic lymph nodes or extensive stage
[ES] – tumor metastatic to non-regional lymph node
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region or organ) [1]. Optimal management of local-
ized SCBC includes platinum-based chemotherapy
and either radical cystectomy (RC) or external beam
radiotherapy (EBRT). No evidence currently defines
which local therapy is best or how to sequence with
chemotherapy. Current practice patterns have been
used for over three decades, and whether advances in
supportive oncology or improvements in surgical or
radiotherapy technique have improved outcomes in
this disease is unknown.

Tobacco use increases the risk for SCBC, and
patients typically present after the 6th decade of life
[1]. Thus significant comorbidity often limits eligibil-
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ity for cystectomy, with observed rates of cystectomy
in SEER and NCDB ranging from 19–31% and 16%
in those over age 75 [2–4]. Combined modality ther-
apy with maximal TURBT, EBRT, and chemotherapy
may be better tolerated and more widely available,
though is only utilized in about 25% of patients [3,
4]. Recommendations for the treatment of LS-SCBC
are mostly extrapolated from the urothelial carcinoma
(UC) and small cell lung cancer (SCLC) literature.
Small institutional series support these guidelines,
though many of those patients were treated before
the year 2000 [5–9]. Here, we present a contemporary
experience of patients with LS-SCBC who received
definitive therapy at our institution.

METHODS

The Levine Cancer Institute (LCI) is an aca-
demic hybrid cancer center serving Atrium Health,
a large health care network centered in Charlotte,
NC, which incorporates 45 hospitals and treats more
than 17,000 new cancer cases per year. Subjects for
this study were identified from an institutional review
board approved tumor database (IRB approval num-
ber: Pro00023417). All diagnoses were confirmed
by a pathologist at LCI specializing in genitourinary
cancer using conventional histological and immuno-
histochemical techniques. Transurethral resection of
bladder tumor (TURBT) or cystectomy specimens
containing SCBC between January 1, 2010 and
December 31, 2017 were identified. Pure and mixed
SCBC tumor histologies were included. Histologic
requirements for the diagnosis of SCBC were based
on World Health Organization criteria for small cell
pathology [10].

Demographic and clinical histories were obtained
by chart and death record review. Patients with doc-
umented ES-SCBC at or within 30 days of diagnosis
were excluded. LS-SCBC was defined as stage I–III
bladder cancer, analogous to the SCLC staging sys-
tem [11]. Patients with LS-SCBC received either
definitive radiotherapy or radical surgical resection.
Most patients also received multi-agent, platinum-
based chemotherapy as part of primary therapy.

Baseline patient and disease characteristics
were summarized descriptively. Overall (OS) and
metastasis-free survival (MFS) were analyzed. OS
and MFS were measured from the date of histologic
SCBC diagnosis to death and to death or metastatic
recurrence, respectively. The date of metastatic recur-
rence was defined as any clinical, radiographic, or

pathologic documentation of extravesicular recur-
rence, whichever occurred first. Patients not treated
with curative intent were excluded from survival anal-
yses. For subjects who did not experience events of
interest, MFS and OS were censored at last known
alive date, with a final data abstraction performed
on September 1, 2018. MFS and OS rates were esti-
mated using the Kaplan-Meier method and compared
between cohorts with the log-rank test; Cox propor-
tional hazard models were used to estimate the effect
of treatment modality or receipt of chemotherapy
with univariate models and multivariate models when
adjusting for age or stage at SCBC diagnosis. Statisti-
cal analyses were performed using SAS (version 9.4,
SAS Institute, Cary, NC, U.S.A.).

RESULTS

Baseline characteristics

Forty one patients with SCBC pathology and lim-
ited stage disease were identified, which represented
1.5% (41/2753) of all bladder cancer diagnoses
recorded within the institutional tumor registry dur-
ing the study time period. Of these 41 patients, seven
did not undergo documented treatment with curative
intent and four were lost to follow up. The reasons for
omission of radiation or surgery included: advanced
age plus comorbidity (n = 5), rapid progression to
metastatic disease (n = 1), and refusal to undergo
surgery or radiation (n = 1).

Thirty patients who underwent definitive local
therapy with either RC or EBRT were analyzed. Char-
acteristics of this cohort are presented in Table 1.
This population was predominantly elderly (median
age 70 years; range 52–88), Caucasian (90.0%), and
male (80.0%). Most of the patients were current
(within 30 days of diagnosis) or former smokers; six
(20.0%) were never smokers. Eight (26.7%) patients
had a prior diagnosis of non-muscle invasive urothe-
lial carcinoma. Four patients had a prior diagnosis of
prostate adenocarcinoma, two of whom had under-
gone prostate radiotherapy approximately 5 and 13
years before their SCBC diagnosis.

Detailed pathology assessment was undertaken for
all patients by our genitourinary tumor pathologist.
Pure SCBC was described in 8 (26.7%) cases, while
22 (73.3%) harbored one or more additional histo-
logic components including UC (n = 19), large cell
neuroendocrine carcinoma (n = 2), sarcomatoid car-
cinoma (n = 2), and adenocarcinoma (n = 1).
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Table 1
Baseline characteristics of patients with LS-SCBC receiving definitive treatment

RC cohort (n = 13) EBRT cohort (n = 17)

Characteristic Median [Range] Median [Range]
Age at diagnosis (years) 66 [55, 80] 76 [52, 88]
Body mass index (kg/m2) 27 [22–36] 30 [20–45]

Frequency (%) Frequency (%)
Gender

Male 11 (85) 13 (76)
Female 2 (15) 4 (24)

Race
Caucasian 13 (100) 14 (82)
Black 0 (0) 2 (12)
Other/Unknown 0 (0) 1 (6)

Smoking status
Current smoker 2 (15) 2 (12)
Former smoker 6 (46) 13 (76)
Never smoker 4 (31) 2 (12)
Unknown 1 (8) 0 (0)

Prior urothelial carcinoma
No 10 (77) 12 (71)
Yes 3 (23) 5 (29)

Tumor histology
Pure small cell carcinoma 3 (23) 5 (29)
Mixed small cell carcinoma + UC 8 (62) 10 (59)
Mixed small cell carcinoma + other 2 (15) 2 (12)

Clinical tumor stage
T2 12 (92) 14 (82)
T3+ 1 (8) 3 (18)

Clinical node stage
N0 12 (92) 16 (94)
N1 1 (8) 0 (0)
N2+ 0 (0) 1 (6)

Definitive local management

Curative-intent local therapy with either RC or
EBRT was pursued in 30 patients with limited-stage
disease, including RC in 13 cases and EBRT in 17
cases. All patients who underwent RC had negative
surgical margins. Eleven of the RC patients (85%)
received perioperative chemotherapy including eight
patients who received neoadjuvant chemotherapy
only, two patients received adjuvant chemother-
apy only, and one received both (Table 2). All
patients received 3–5 cycles of a platinum agent
plus etoposide except one who received platinum
plus gemcitabine prior to the identification of SCBC
histology at cystectomy. Three patients were found
to have nodal metastasis at cystectomy (pN1: n = 2;
pN2: n = 1). Five patients demonstrated a pathologic
complete response (pCR, ypT0) or only residual non-
invasive carcinoma (ypTa or ypTis) at cystectomy.
None of the six tumors with ypT0-T2 disease had
any residual small cell component, while all ypT3+
tumors harbored residual small cell histology.

Seventeen patients underwent TURBT followed
by EBRT without cystectomy. The cited reasons

for choosing EBRT instead of RC were: patient
preference (n = 9), comorbidities precluding surgery
(n = 5), and advanced disease deemed non-operable
(n = 3). The median radiation dose used was 61.2 Gy
(range 48.6–66.6 Gy) in 34 fractions (range 22–37
fractions) at 1.8 Gy per fraction (range 1.8–2.25 Gy
per fraction). The treatment volume included the
pelvic nodes for 13 patients (76.4%) to a median
dose of 45 Gy (range 39.6–45 Gy). Two patients
(11.7%) failed to complete radiotherapy as prescribed
(noncompliance; cardiac event). 88% of patients
received chemotherapy for local disease. Most of
these patients received platinum-based chemotherapy
(cisplatin + etoposide [n = 4], carboplatin + etoposide
[n = 8], carboplatin [n = 1], gemcitabine [n = 1], 5-
FU + mitomycin C [n = 1]). All patients receiving
platinum-based doublets underwent 3 or 4 cycles.
Sequential (n = 7) and concurrent (n = 8) admin-
istration of chemotherapy were equally utilized.
One patient who completed six cycles of neoadju-
vant platinum chemotherapy had an isolated pelvic
bone metastasis at restaging but still proceeded
with chemoradiation encompassing the bone lesion.
Twelve (92%) of thirteen patients who underwent
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Table 2
Treatment characteristics of patients receiving definitive treatment

Characteristic Median [Range]

Surgical Cohort (n = 13)
Lymph nodes removed 9 [0–19]

Frequency (%)
Pathologic tumor stage

T0 3 (23.1)
Ta 1 (7.7)
Tis 1 (7.7)
T1 0 (0)
T2 4 (30.8)
T3 3 (23.1)
T4 1 (7.7)

Pathologic node stage
N0 9 (69.2)
N1 2 (15.4)
N2 1 (7.7)
Nx 1 (7.7)

Neoadjuvant chemotherapy regimen
Carboplatin/Etoposide 2 (15.4)
Cisplatin/Etoposide 6 (46.2)
Cisplatin/Gemcitabine 1 (7.7)
None 4 (30.8)

Radiation Cohort (n = 17)
Median [Range]

Composite radiation dose (Gy) 61.2 [48.6, 66.6]
Frequency (%)

Chemotherapy Sequence
Concurrent 8 (53.3)
Sequential 7 (46.7)

Chemotherapy Regimen
Carboplatin/Etoposide 8 (47.1)
Cisplatin/Etoposide 4 (23.5)
Other 3 (17.6)
None 2 (11.8)

cystoscopic surveillance within the first 6 months had
no residual tumor. One patient with residual viable
SCBC was diagnosed with metastatic disease soon
after cystoscopic confirmation of disease.

Outcomes after definitive therapy

Overall and metastasis-free survival were ana-
lyzed in thirty patients receiving definitive treatment.
Median follow-up of censored patients in the survival
cohort was 39.6 months (7.2 – 95.8 months). Four-
teen (53% censored) deaths occurred, and median OS
was 36.8 months (95% confidence interval [CI] 17.6
– non-estimable [NE]). One, two, and three-year OS
landmark rates were 86%, 65%, and 51%, respec-
tively. Fifteen patients developed distant metastasis or
died (50% censored), and the median MFS was 18.9
months (95% CI 11.5 – NE). One, two, and three-
year MFS landmark rates were 69%, 48%, and 48%,
respectively.

Although a numerical difference in median OS
was observed between patients treated with EBRT
(median OS 36.8 months, 95% CI 13.7 – NE) and RC
(median 30.6 months, 95% CI 15.6 – NE), the over-
all survival curves in these two cohorts were similar
(HR 0.99, 95% CI 0.35 – 2.85, log-rank p = 0.991,
Fig. 1A). Similarly, median MFS in the EBRT cohort
was not reached (95% CI 11.5 – NE), whereas median
MFS in those undergoing RC was 18.9 months
(95% CI 10.4 – NE) (EBRT vs RC: HR 0.94, 95%
CI 0.34 – 2.61, log-rank p = 0.908, Fig. 1B). After
adjustment for age or stage at diagnosis, OS and
MFS results for RC vs EBRT treatment group com-
parisons were similar to the previously described
unadjusted results.

The use of multimodality treatment that included
chemotherapy was associated with improved MFS
(HR 0.26, 95% CI 0.08 – 0.84, log-rank p = 0.015)
in the overall cohort. A trend towards OS benefit
was observed (HR 0.45, 95% CI 0.14–1.44, log-rank
p = 0.165) (Fig. 1C-D). The 3-year OS rate was 60%
after chemotherapy versus 20% without chemother-
apy, and the 3-year MFS rate was 54% with versus
20% without chemotherapy. Of the five patients
who experienced tumor downstaging to ypT0, ypTis,
or ypTa following neoadjuvant chemotherapy, one
patient died 17.6 months after diagnosis without
evidence of cancer recurrence. The four remaining
patients were alive without recurrence at follow up
ranging from 38.9 to 68.8 months.

Metastatic relapse occurred in five patients after
RC and six patients after EBRT. The most common
sites of relapse were lymph node (n = 6) and bone
(n = 5), followed by liver (n = 3), lung (n = 3), spleen
(n = 1), and brain (n = 1). Two additional patients
developed subsequent brain metastasis as a late com-
plication of metastatic disease. No patients received
prophylactic cranial irradiation (PCI). In the EBRT
cohort, metachronous bladder-only recurrence was
identified in two (11.8%) patients. In both cases,
histology was high grade urothelial carcinoma with
papillary features (without a small cell component)
and stage was Ta (n = 1) and T1 (n = 1). Complete
responses were observed with intravesicular BCG
therapy in both cases.

DISCUSSION

In this contemporary series of patients with LS-
SCBC treated at our center, 41% of patients were
treated with EBRT, and their survival outcomes
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Fig. 1. Survival Curves According to Treatment Type. (A) Overall survival, RC vs EBRT. (B) Metastasis free survival, RC vs EBRT. (C)
Overall survival, received any chemotherapy vs none. (D) Metastasis free survival, chemotherapy vs none. P value based on the omnibus
log-rank test.

appear similar to those who underwent RC (Fig. 1A)
after controlling for age and stage. Other uncon-
trolled factors may also influence treatment decisions
and outcome and would be expected to favor the
surgically treated cohort, yet outcomes were not dif-
ferent. For example, nearly half of patients who
underwent EBRT were deemed non-operable can-
didates due to severe comorbidities or advanced
disease. Thus, definitive EBRT appears to be a viable
treatment option for patients with LS-SCBC. We
recognize that our cohort size and high censoring
rate preclude a definitive comparison of the sur-
vival outcomes between patient cohorts. However,
our experience is one of the larger, contemporary
single-institution series reported to date and is consis-
tent with other groups who observed similar patient
outcomes between definitive treatment modalities
[12, 13].

The SEER and NCDB databases have also been
queried to assess the relative efficacy of RC and
EBRT [2–4]. An initial study of SEER data from
1991–2005 included over 100 patients who received
chemoradiation or surgery [4]. Outcomes following
chemoradiation or cystectomy were similar. In an
analysis from the NCDB of 625 patients with LS-
SCBC diagnosed between 1998–2010, the 3-year
OS rate was most favorable in those undergoing
neoadjuvant chemotherapy plus cystectomy (53%) or
chemoradiation (38%) compared with single modal-
ity strategies [2]. An NCDB analysis including data
from 2004–2013 also reported similar outcomes fol-
lowing surgery or radiation, with a median OS 32.4
and 34.1 months, respectively [3]. Our findings add
to this body of literature, which suggests similar cure
rates result from either EBRT or RC use in patients
with LS-SCBC.
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Table 3
Selected case series reporting outcomes for LS-SCBC

Institution Treatment N + or M1 ≤T2 EBRT RC CTX OS RFS/DFS
Period (%) (%) (n) (n) (%)

Univ. So.
California [6]†

1971–2004 76 16 – 25 56 Median: 13 m
5 yr: 10%

5 yr: 13%

Mayo Clinic [8] 1975–2003 34.2 16.1 – 38‡ 36.8 Median: 1.7 yr
Mayo Clinic [14] 1980–2005 35.2 16.2 – 68 29.4 5 yr: 30.3%
MD Anderson
[13]

1985–2010 Median:
0 52 12 – 50 29.2 m (EBRT)
0 – 95 72.6 18.3 m (RC)

159.5 m
(RC + Neo-CTX)

Rare Cancer
Network [12]

1984–2012 14.4 NR 23 54¶ ∼60 2 yr: 2 yr:
36% (N0) 30% (N0)
24% (N1+) 15% (N1+)

NCI-AVL [27] 1993–2016 24.6 77 65 – 100 Median: 52 m Median: 22 m

†Includes 5 pts with large cell neuroendocrine. ‡3 patients also received neoadjuvant radiation. Includes 37 tumors that were retrospectively
re-classified as SCBC. ¶7 patients also received peri-operative radiation. CTX: chemotherapy; NR: not reported; OS: overall survival; RFS:
relapse free survival; DFS: disease free survival; RC: radical cystectomy; EBRT: external beam radiotherapy; NCI-AVL: Netherlands Cancer
Institute-Antoni van Leeuwenhoek Hospital.

Our results are similar to previously published case
series, though direct comparisons are limited by study
population differences (Table 3). A trend, however, is
observed with earlier studies reporting higher rates
of node positive disease, lower rates of neoadju-
vant chemotherapy utilization, and worse overall
outcomes [6, 8, 14]. Major changes or advances have
occurred during this time frame in supportive care,
chemotherapeutic agents, surgical and radiation tech-
nology, and imaging quality which could also explain
these improvements.

Prophylactic cranial irradiation (PCI) for patients
with SCBC is of uncertain benefit. The procedure is
associated with significant acute and long-term toxi-
cities, including cognitive function decline during the
first year after treatment, though modern techniques
may decrease cognitive morbidity [15, 16]. In patients
with SCLC, where the incidence of brain metastasis
(BM) approaches 60%, PCI results in 50% fewer BM
and improves survival [17]. A meta-analysis of retro-
spective studies found that only 10.5% of all patients
with SCBC develop BM, with more recent case series
suggesting even lower incidence [12, 18, 19]. Patients
with stage III-IV disease may have a higher incidence
of BM, reported as high as 50% in one small trial [20].
In our cohort, subsequent BM occurred in only three
patients (10%), and was the initial site of relapse in
only one (3%). Given the relatively low frequency of
BM in ours and other case series, we do not advocate
for routine PCI for patients with SCBC.

Many [2–4, 6, 13, 20, 21], but not all [12, 19],
observational series have reported a survival advan-
tage associated with the receipt of chemotherapy.

Our cohort further supports the use of chemotherapy
in LS-SCBC: 84% of patients received sys-
temic chemotherapy which was associated with
improved MFS. These findings should be interpreted
cautiously, however, given the wide confidence inter-
vals and likely uncontrolled confounding variables
such as the impact of patient fitness on eligi-
bility for chemotherapy. In the only prospective
clinical trial of chemotherapy for SCBC, eigh-
teen patients with bladder-confined SCBC received
neoadjuvant alternating doublet chemotherapy with
etoposide-cisplatin and ifosfamide-doxorubicin prior
to cystectomy [20]. Pathologic downstaging to ≤pT1
occurred in 78% of patients and the median OS
was an impressive 58 months. A similar alternat-
ing, alkylator-based chemotherapy strategy was also
studied in SCLC but has not been adopted clinically
due to a lack of incremental benefit and high toxicity
compared with cisplatin-etoposide alone [22]. Fur-
thermore, ours and another contemporary series have
observed high rates of pathologic downstaging with
traditional platinum-based doublets approaching
50% [19]. Thus, we favor the combination of plat-
inum plus etoposide without alternating ifosfamide
and doxorubicin, but acknowledge that comparison is
limited due to extrapolation from the SCLC literature.

No biomarkers have been identified to guide
patient selection or to individualize treatment deci-
sions for SCBC. Efforts to define genomic aberrations
that occur in SCBC have identified potential thera-
peutic targets, though studies are limited by small
sample size. Mutations in genes involved with DNA
repair (eg. BRCA1/2, ERCC2) may be present in up
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to 26% of SCBCs and may predict for sensitivity
to platinum-based chemotherapy based on observa-
tions from other tumor types [23, 24]. Pathogenic
and potentially targetable mutations involving EGFR,
ERBB2, MET, and PIK3CA have been detected at
very low frequencies, while activating mutations in
FGFR1-3 are variably reported in 0–13% of cases
[24–26]. Further studies of targeted agents are war-
ranted, though are unlikely to benefit the majority
of patients with SCBC. Improved patient selec-
tion, biomarkers, and therapeutic options are greatly
needed for this rare disease.

In conclusion, patients with LS-SCBC in a mod-
ern cohort treated with either RC or EBRT had
similar outcomes, though small cohort size limits
firm conclusions regarding comparative efficacy of
treatment modalities. Incorporation of chemotherapy,
primarily platinum-based doublets, in a multi-
modality approach was associated with prolonged
MFS only, but larger sample sizes are needed for
more robust comparative analyses. These results sup-
port the notion that LS-SCBC is a systemic disease,
and optimal management requires systemic therapy
regardless of the modality selected for local disease
control. PCI may not provide significant benefit for
patients with LS-SCBC due to lower rates of brain
metastases than small cell lung cancer.
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