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Abstract

The risk factors, the optimal therapy and
prognostic factors contributing to poor out-
comes of neuroendocrine urinary bladder car-
cinoma are not fully elucidated because of its
rarity. We reviewed the medical records of
neuroendocrine bladder carcinoma patients
treated at the University of Nebraska Medical
Center between 1996 and 2011. Eighteen
patients, 55% female with a median age of 77
years, had stage IV disease at diagnosis in
50% of cases. There was a high prevalence of
smoking (78%), medical co-morbidities
(94%), prior cancer history (22%) and family
history of cancer (61%). Treatment modalities
included surgery (72%), platinum-based
chemotherapy (50%) and/or radiation (22%).
Median overall survival was 18.5 months (95%
confidence interval, 7-36 months). Patients
with Stage II and Il cancer who underwent
radical surgery with or without neoadjuvant
chemotherapy had a median survival of 37
months. In addition to smoking, for the first
time, our study indicates that the personal or
family history of cancer may increase risk to
neuroendocrine bladder cancer. Advanced age
and stage at diagnosis, and the presence of
multiple co-morbidities contribute to poor
overall survival. Patients with early-stage dis-
ease are likely to benefit from a combination
of radical surgery and platinum-based neoad-
juvant chemotherapy.

Introduction

Small cell carcinoma of the urinary bladder
is a rare but distinct neuroendocrine neo-
plasm,' that accounts for less than one percent
of all urinary bladder cancers.? Large cell neu-
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roendocrine carcinoma of the urinary bladder
is even rarer with just a few dozen reported
cases in English literature.® Although older
age, and smoking are putative risk factors for
this type of carcinoma,? the role of familial or
genetic predisposition is unknown. Similar on
histological and immunohistochemical analy-
sis, the management of small cell urinary
bladder carcinoma is extrapolated from the
knowledge of small cell lung carcinoma with
few differences. In small cell lung carcinoma,
surgery is not recommended for the vast
majority of the patients,* however, as for other
bladder cancers, surgery is often utilized as a
therapeutic modality in small cell bladder car-
cinoma, particularly in patients with concur-
rent transitional cell carcinoma.? Although
radical surgery alone has been shown to result
in good outcomes in patients with limited dis-
ease in one study,’ other studies have shown
the benefit of neoadjuvant chemotherapy prior
to surgery,*’ as well as no benefit from cystec-
tomy.® Thus, the optimal management of this
rare disease is not clear. Being further rare,
the therapy and outcomes of large cell neu-
roendocrine carcinoma of bladder are largely
unknown and based on few reported cases.
Our cases of large cell neuroendocrine carci-
noma of bladder, although few, adds to the cur-
rent scarce literature. Since both of these
bladder neoplasms are neuroendocrine dis-
ease, we compared the outcomes of these two
diseases to explore for any differences.
Because of the rarity of these tumors, insights
on the outcomes of these two neoplasms,
when similar, may allow them to be studied
together in the future. Additionally, in this
case series, we explore the role of familial pre-
disposition, personal history of cancer and co-
morbidities in this relatively older patient pop-
ulation. Our study also provides information
on the prevalence of co-morbidities raising
the possibility of its influence on overall prog-
nosis. In most of the prior studies, co-morbidi-
ties have not been evaluated. We also describe
the different therapies used in this cohort and
its outcomes. The experience of our center
confirms the current understanding and opin-
ion about the disease. In the absence of any
phase III trial, we feel that such confirmation
is helpful in a rare disease entity like neu-
roendocrine bladder cancer, particularly in the
presence of controversial results from prior
studies.

Materials and Methods

We conducted a retrospective study of all
patients with neuroendocrine urinary bladder
cancers treated at the University of Nebraska
Medical Center between January 1996 and
December 2011. In addition to histological
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features, a panel of immunohistochemical
stains were used to make the diagnosis, which
included synaptophysin, chromogranin, neu-
ron-specific enolase, thyroid transcription fac-
tor (TTF)-1, low molecular cytokeratin (CK),
CK7, CK20, AE1/3, CAM5.2, CD 56, CD45,
CD117, and others as clinically indicated.
Electronic medical records were manually
reviewed to obtain demographic features,
patient characteristics, cancer characteristics
and outcomes at the time of study analysis.
Last known follow-up were obtained from
medical records, while death were ascertained
from the social security death index to obtain
survival status and the date of death. This
study was approved by the University of
Nebraska Medical Center Institutional Review
Board. Descriptive statistics were calculated
using SAS version 9.3 for windows. Kaplan
Meier curve was plotted for overall survival.
Given the lack of any significant difference in
overall survival between small cell bladder car-
cinoma and large cell neuroendocrine carcino-
ma of bladder, these were subsequently com-
bined in the study to calculate overall survival
for the entire population.
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Results

Of 572 urinary bladder cancers diagnosed
during the study period, 14 patients had small
cell bladder carcinoma (2.4%) and 4 patients
had large cell neuroendocrine bladder carcino-
ma (0.69%). One patient had small cell carci-
noma on the primary site and large neuroen-
docrine carcinoma on the metastatic site; this
was included under small cell carcinoma
(Table 1). Median follow-up was 14.5 (range 2-
108) months. There were 10 females (55%)
and the median age of the cohort was 77.5
years (range 36-89). Common symptoms at
diagnosis included hematuria (61%) or other
urinary symptoms. Half of the patients pre-
sented with Stage IV disease, whereas the rest
presented with Stage II (39%) or III (11%) dis-
ease. All patients, except one, had one or more
major co-morbidities; the most common of
which were hypertension (55%), coronary
artery disease or myocardial infarction (28%),
hypothyroidism (28%), depression (22%) and
diabetes (17%). Four patients (22%) had prior
history of cancer and 11 patients (61%) had
history of cancer in one or more family mem-
bers. Fourteen patients (78%) had a history of
smoking whereas only two patients (11%) had
significant history of alcohol consumption. In
terms of histology, 5 patients had pure small
cell carcinoma and 3 patients had pure large
neuroendocrine carcinoma whereas rest had
mixed histology (n=9), and concurrent small
cell carcinoma and urothelial carcinoma in situ
(n=1). Of the patients with mixed histology,
one patient had concurrent small cell and large
cell neuroendocrine carcinoma whereas the
other patient had small cell carcinoma in the
primary and large cell neuroendocrine carcino-
ma in the metastatic site.

Treatment modalities utilized included one
or more of the following: surgery (72%),
chemotherapy (50%) and radiation (22%). In
the majority of the patients, surgery included
cystectomy with or without prostatectomy (in
men), hysterectomy and salphingo-oophorec-
tomy (in women), pelvic lymph node dissec-
tion and resection of additional tumor, if any.
Chemotherapy included platinum agent with
etoposide or gemcitabine when used without
radiation and single-agent platinum agent
when used as radiation sensitizer. Three
patients who received neoadjuvant platinum-
based chemotherapy showed complete remis-
sion or pathological downstaging at resection.
Median overall survival for the entire study
population was 18.5 months (95% CI, 7-36
months) (Figure 1A). The survival probabili-
ties at 1, 3 and 5 years were 50% (95% CI, 26-
70%), 25% (95% CI, 8-47%) and 17% (95% CI,
3-39%) respectively. The median overall sur-
vival for pure histology was 8 months, com-
pared to 25 months for mixed histology (Table
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2; Figure 1B). The median overall survival for
small cell urinary bladder carcinoma and large
cell neuroendocrine carcinoma of the urinary
bladder was 11 months and 25 months respec-
tively (Figure 1D). The overall survival proba-
bility for small cell urinary bladder carcinoma
and large cell neuroendocrine carcinoma of
the urinary bladder were 43% (95%CI 17-66)
and 75% (95% CI 13-96) respectively at 1 year
and 19% (95%CI 4-44) and 0% respectively at 5
years. Patients who received radical surgery
with or without chemotherapy had a median
overall survival of 26 months compared to 10
months with other treatment (Figure 1C).
Patients with Stage II and III cancer who
underwent radical surgery with or without
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neoadjuvant chemotherapy (n=6) had a medi-
an survival of 37 months (17-108 months). In
patients with Stage IV cancer, radical surgery
resulted in a median survival of 7 months (5-
30 months). One patient with Stage IV cancer
(multiple enlarged mediastinal lymph nodes
and biopsy-proven left supraclavicular lymph
node involvement) with small cell carcinoma
in primary cancer and non-small cell carcino-
ma in left supraclavicular lymph node metasta-
sis survived for 30 months. This patient was
initially treated with 5 cycles of neoadjuvant
cisplatin and etoposide followed by radical
local surgery in complete remission. After
about 12-month disease-free period, the
patient developed local recurrence of disease
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Figure 1. Overall survival of neuroendocrine urinary bladder cancer A) over time (n=18),
B) over time based on histology (pure versus mixed histology) (n=18); C) over time based
on histology (large cell versus small cell) (n=18); D) over time based on treatment (radical
surgery with or without chemotherapy versus other treatment) (n=18).

Table 2. Outcomes of neuroendocrine bladder cancer based on histology and therapy.

Pure 43 21 21 8 months 0.96
(10-73) (1-58) (1-58)

Mixed 54 27 14 25 months
(23-78) (6-54) (1-42)

Radical surgery+ chemo 64 32 21 26 months 0.42
(30-84) (8-60) (3-49)

Other treatment 28 14 14 10 months
(4-61) (1-46) (1-46)

08, overall survival.
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which was treated with 2 cycles of cisplatin
and gemcitabine followed by 2 cycles of pacli-
taxel  (nanoparticle albumin  bound).
Subsequently, the patient underwent second
radical surgery for local recurrence. Repeat
surgery showed adenocarcinoma as well as
neuroendocrine carcinoma. This was followed
with 3 cycles of cisplatin and etoposide for
metastatic disease until the care was switched
to supportive care only.

Discussion

This case series shows that neuroendocrine
urinary bladder cancer is predominantly a dis-
ease of elderly patients, who present with
stage IV cancer at the time of diagnosis in up
to 50% cases. This is consistent with a large
study based on Surveillance, Epidemiology and
End Results (SEER) database of small cell blad-
der carcinoma (n=642) which showed the pre-
dominance of elderly Caucasian men with a
median age of 73 years. Thirty-six percent of
the patients presented with Stage IV disease at
the time of diagnosis.” Smoking, an estab-
lished risk factor for urothelial bladder cancer
and small cell lung carcinoma, was prevalent in
more than two thirds of the patients with neu-
roendocrine bladder cancer. Prior studies have
shown a 65-75% prevalence of smoking.? Half
of the patients had mixed pathology and one
patient had small cell carcinoma on primary
site and non-small cell neuroendocrine carci-
noma on the metastasis. In the later patient,
resection at local recurrence showed adenocar-
cinoma in addition to neuroendocrine carcino-
ma. These results support the hypothesis that
the small cell bladder carcinoma originates
from multipotent stem cell.?

Interestingly, we found an unusually high
percentage of family history of cancer as well
as prior personal history of cancer. In SEER
study, more than one-third of the patients had
more than one primary cancer but family his-
tory was not available.® Prior studies have
shown that bladder cancer can develop as a
complication of radiation therapy for prostate
cancer or following the use of cyclophos-
phamide.!%!! Overall, cancer survivors, com-
pared to the general population, have 14%
higher risk of developing second cancer."
Similarly, patients with family history of can-
cer or bladder cancer are at an increased risk
of bladder cancer.** Although it needs further
confirmation, for the first time, our study indi-
cates that the personal or family history of can-
cer may increase risk of neuroendocrine blad-
der cancer. High prevalence of family history of
cancer in this patient population might indi-
cate the possibility of genetic predisposition or
common environmental exposure (e.g. smok-
ing) whereas a high prevalence of personal

OPEN aACCESS

history of cancer might indicate the possibility
of genetic predisposition, therapy related
event (complication of chemotherapy or radia-
tion) or shared risk factor (e.g. smoking).

The management of neuroendocrine blad-
der cancer is unclear. Small cell bladder carci-
nomas are often treated as small cell lung car-
cinomas with the exception that surgical ther-
apies are often important part of management
in small cell bladder carcinomas.? A study did
not reveal any difference in patients treated
with or without cystectomy, however, the five-
year disease-specific survival was only 16%.%
Another large retrospective analysis showed
no difference in 5-year overall survival
between trans-urethral resection of bladder
tumor (TURBT), radiation and chemotherapy
(19%) wversus cystectomy and chemotherapy
(26%).1 However, this study is criticized for
the poor outcomes in both arms.!”In fact, sur-
gery has been shown to be potentially curative
for limited stage disease, and radical cystecto-
my has been recommended in the absence of
metastasis.’ Other studies including a prospec-
tive trial have shown that for surgically
resectable disease, neoadjuvant chemotherapy
followed by surgery can result in a 5-year sur-
vival of 80% or more.>"® The majority of
patients in these studies received cisplatin/
etoposide or ifosfamide/doxorubicin alternat-
ing with cisplatin/etoposide.®"!® The much bet-
ter survival outcomes clearly suggests the ben-
eficial roles of neoadjuvant chemotherapy and
surgery. Neoadjuvant chemotherapy can also
result in pathological down-staging, thus facil-
itating  surgery.” Conversely, adjuvant
chemotherapy following cystectomy was not
shown to be superior to cystectomy alone.® In
another study, chemotherapy was shown to
improve outcomes in all stages of diseases
among patients who were treated with TURBT,
however, chemotherapy did not improve out-
comes in addition to cystectomy.’ In our
series, patients with stage Il and Il cancer
who underwent radical surgery with or without
neoadjuvant chemotherapy had a median sur-
vival of 37 months (17-108 months).
Chemotherapy included platinum agent with
etoposide or gemcitabine when used without
radiation. Three patients who received neoad-
juvant platinum-based chemotherapy showed
excellent response. Although neuroendocrine
bladder carcinomas are generally considered
to have poor prognosis, a subset of patients
with early-stage disease who can undergo rad-
ical surgery particularly with neoadjuvant
chemotherapy may survive for several years.
One patient with metastatic neuroendocrine
cancer underwent neoadjuvant chemotherapy,
followed by radical surgery in complete remis-
sion followed by adjuvant chemotherapy and
survived for 30 months. This might indicate
that carefully selected patients with metastatic
disease might also be a candidate for radical

[Rare Tumors 2014; 6:5043]

surgery. In a study, patients with clinically
node positive disease underwent cystectomy
and extended lymph node dissection after com-
plete response to neoadjuvant chemotherapy,
which resulted in a median overall survival of
23 months,” thus suggesting the feasibility of
this approach in select patients. In our study,
patients with stage IV cancer had a median
survival of 7 months (5-30 months) with radi-
cal surgery. Hence, for stage IV disease or
metastatic cancer, radical surgery alone does
not result in good outcome. In one study,
neoadjuvant chemotherapy (alternating ifos-
famide/doxorubicin and etoposide/cisplatin)
with an intent for surgical consolidation in
responders resulted in 100% partial or com-
plete response rate in patients with metastatic
disease, however, most patients relapsed and
the overall survival was 13.3 months."® In our
study, patients who were not candidate for rad-
ical surgery received chemotherapy with or
without radiation in the majority of the cases.
Single-agent platinum agent was used as radi-
ation sensitizer. In a study among patients
with localized small cell bladder carcinoma
(n=17), sequential chemoradiation with plat-
inum-based chemotherapy resulted in an over-
all survival of 32.5 months and a local recur-
rence of 23.5%." Although this is not the pre-
ferred option, the study suggests chemoradia-
tion as a bladder sparing option in patients
who refuse surgery or are high-risk for surgi-
cal complications. Even though the incidence
of brain metastasis from small cell bladder car-
cinomas is much higher than urothelial can-
cers, it is much less than small cell lung carci-
nomas. The pooled analysis of available litera-
ture revealed a cumulative incidence of brain
metastasis of approximately 11% among small
cell bladder carcinomas. Based on this, some
experts recommend against prophylactic cra-
nial irradiation. Brain metastasis, as from
other primary cancer, portends a poor progno-
sis and is often treated with whole brain radi-
ation therapy.®® Despite initial response, the
cancer often relapses and patients frequently
die of progressive disease.2>?! There is a lack
of data on the second-line chemotherapy
options for patients who develop disease pro-
gression or recurrence. In a case series (n=3),
single-agent weekly vinorelbine had shown
promising safety and efficacy profile.” In our
study, one patient who had disease recurrence
after neoadjuvant chemotherapy with cisplatin
and etoposide followed by radical surgery was
successfully treated with cisplatin and gemc-
itabine followed by paclitaxel (nanoparticle
albumin bound), thus indicating the possible
role of these agents. Since c-kit expression is
common in small cell bladder carcinoma,
studies should explore the therapeutic benefit
of targeted agents such as imatinib.

In our study, median overall survival for the
entire study population was 18.5 months and

[page 13]



the survival probabilities at 1, 3 and 5 years
were 50%, 25% and 17% respectively. Overall
survival did not differ between small cell bladder
carcinoma and large neuroendocrine carcinoma
of bladder, however, the number of patients with
large neuroendocrine carcinoma was small. The
overall survival for small cell bladder carcinoma
reported in the literature is variable depending
on the stage at presentation, patient character-
istics and treatment options.>® In SEER study,
the median overall survival for the entire cohort
was 11 months without any significant improve-
ment from 1991 to 2005.° Other studies show a
five-year overall survival rate of about 19%.2
Age, race, marital status, TNM staging and his-
tology have been shown to be the prognostic fac-
tors. Patients with T4, N2 or M1 disease or pure
small cell histology had poor outcomes.>’
Although not statistically significant, patients
with pure cell histology had poor outcomes in
our study as well. Our study further shows that
the majority of the patients had one or more
major co-morbidities, which likely contributes
to poor overall survival. The rarity of large neu-
roendocrine carcinoma of bladder does not
allow calculation of overall survival or prognos-
tic factors, however, reported overall survival
ranges from <1 year for advanced disease to >2
years for early disease.??

The major limitation of the study was retro-
spective single-center design. Although we
combined small cell bladder carcinoma and
large cell neuroendocrine bladder cancer for
outcome studies because of lack of any differ-
ence, we do acknowledge that the numbers
were not large enough to detect any differ-
ences. Univariate and multivariate analysis for
prognostic factors was not done because of the
small number of the patients, however, a
patient population of 18 in such an unusual
cancer is a reasonable size. Importantly, the
patients were followed-up until their death and
for up to several years among the survivors.

Conclusions

This study confirms that neuroendocrine
bladder carcinomas present in elderly patients
and at an advanced stage. In addition to smok-
ing, for the first time, our study indicates that
the personal or family history of cancer may
increase risk to neuroendocrine bladder can-
cer. Advanced age and stage at diagnosis, and
the presence of multiple co-morbidities con-
tribute to poor overall survival. Fit patients
with early-stage disease are likely to benefit
from combination of radical surgery particular-
ly with platinum-based neoadjuvant chemothe-
rapy. However, given overall poor prognosis,
further large multicenter trials are needed to
determine the optimal and novel therapies,
which are needed to improve outcomes.
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