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Introduction

Neuroendocrine and small cell carcinoma of the bladder (SCCB) are rare condi-
tions, accounting for approximately 0.5-0.7 % of urothelial malignancies [1, 2, 11,
26] Due to this low incidence, the published single-institution reports on this topic
contain limited numbers of patients (ranging from 5 to 125) and are mainly retro-
spective. A consensus on the optimal treatment strategy has not been reached [5, 36,
57], though attempts at national guidelines have been made. Initially radical cystec-
tomy was considered the standard of care for patients with clinically localized dis-
ease. However, the high rate of metastases has led to the introduction of multimodality
approaches with systemic chemotherapy combined with either surgery or radio-
therapy [2, 5, 8, 36, 57].

In the 1980s it was recognized that the biological and clinicopathological
features of SCCB are similar to those of small cell lung carcinoma (SCLC) [24,
43]. Thus the treatment approach to this rare tumor has been greatly influenced
by the treatment of the far more common SCLC. In the approach of SCLC, a
distinction is made between patients with limited disease (tumor confined to the
hemithorax, mediastinum, or supraclavicular lymph nodes) and patients with
extensive disease (tumor outside these areas) [55]. Patients with limited disease
(LD) SCLC are generally treated with a combination of systemic chemotherapy
and local radiotherapy [22, 32, 59, 60]. This multimodality treatment is applied
to address the risk of occult micrometastases at the time of diagnosis. Patients
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with extensive disease (ED) SCLC are treated with palliative chemotherapy
only [55]. Considering the similar tumor biology of SCCB and SCLC, some
authors define limited (LD) and extensive disease (ED) SCCB in analogy to
SCLC to guide treatment decisions [8, 35, 44]. It has been suggested by some
institutions that the treatment approach for LD-SCCB should follow the multi-
modality treatment applied for LD-SCLC (i.e., systemic chemotherapy com-
bined with external beam radiotherapy) rather than cystectomy subsequent to
neoadjuvant therapy [8, 36].

Definition of Neuroendocrine and Small Cell Carcinoma
of the Bladder

The first case of primary small cell bladder cancer (SCCB) was reported in 1981
[16]. Since then approximately 800—-1,000 cases diagnosed according to World
Health Organization (WHO) criteria [23, 24] have been published in small
single-arm prospective studies, retrospective series, and case reports. Based on
the WHO classification, SCCB is defined as appearance of typical oat cell-shaped
tumor cells at light microscopy. SCCB may consist of additional other bladder
cancer subtypes and neuroendocrine cells but the diagnostic leading feature is
the presence of small cells. In the literature, neuroendocrine tumors and SCCB
are occasionally grouped together to describe outcome of treatment approaches
[10]. However, they are not a single disease entity. SCCB may often contain
neuroendocrine cells, but not exclusively and not consistently [21] (see also
chapter “Diagnosis” and Table 8.1). The concomitant occurrence of other blad-
der cancer subtypes and neuroendocrine cells has prompted several theories
about the origin of SCCB of which the theory of a common pluripotent stem cell
in the urothelium leading to heterogeneity of tumor subtypes and a variety of
epithelial and endocrine markers is favored [11]. Large cell neuroendocrine car-
cinoma (LCNC) is defined in the urinary bladder, as in other sites, as a high-
grade neoplasm exhibiting neuroendocrine features at light microscopy with
hematoxylin-eosin staining (H&E), high mitotic activity, and evidence of neuro-
endocrine differentiation by immunohistochemistry [15, 53]. Paraganglioma
(PG) of the urinary bladder is a rare neuroendocrine neoplasm, accounting for
<0.1 % of all bladder tumors [42].

Table 8.1 Neuroendocrine markers in small cell bladder cancer

Number of studies and

Marker patients per study (range) | % of SCCB Reference
Neuron specific enolase (NSE) 4 (18-51) 25-100 [3, 11, 21, 28]
Serotonin 1(22) 78 [21]
Synaptophysin 3 (18-51) 67-76 [3, 11, 28]

Chromogranin A 4 (2-51) 22-89 [3, 11, 28, 45]
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Epidemiology

Neuroendocrine bladder carcinoma and SCCB are rare diseases. Of all bladder can-
cers, their frequency is less than 1%. Based on the WHO definition of small cell
carcinoma, which includes neuroendocrine variants, SCCB is a form of extrapulmo-
nary small cell carcinoma (ESPCC). Small cell carcinoma accounts for one fifth of
lung cancer cases but is rarely observed in extrapulmonary tumors [27]. In a recent
Surveillance, Epidemiology and End Results (SEER) Program analysis, 55,722
cases of small cell carcinoma were diagnosed among the analyzed population
between 1992 and 2010 (incidence rate = 81.8/million patient years). The incidence
of SCLC (n=51,959; incidence rate =76.3) was 22 times more than that of extrapul-
monary SCC (n=2,438; incidence rate=3.5). While SCLC accounted for 93 % of
cases of small cell carcinoma, the urinary bladder seems to be among the most com-
mon extrapulmonary site. Of the extrapulmonary sites, incidence rates were low for
the renal pelvis and ureter (incidence rate of urinary bladder 1.48 for men and 0.30
for women versus 0.07 for men and not assessable for women in the upper urinary
tract). Small cell carcinoma IR was 35 % higher among men than women, with the
greatest gender disparities for urinary bladder (male-to-female incidence rate ratio
=4.91) [18].

Extrapulmonary neuroendocrine tumors are rare. Neuroendocrine bladder can-
cer has been reported in only eight cases over a period of 3 years (2010-2012) in
collective data from ten oncological centers in Germany [39]. This report did not
distinguish between LCNC and neuroendocrine SCCB. Pure LCNC seems to be a
rare disease and possibly underreported in the literature. A recent case report
reviewed the literature and found only 12 cases of pure LCNC. The authors hypoth-
esized that prior to the introduction of immunohistochemistry, most of these tumors
which have a very aggressive course of disease were probably being diagnosed as
high-grade undifferentiated urothelial cell carcinoma [51]. Due to the rarity of
LCNC and absence of treatment recommendations, this chapter will predominantly
focus on SCCB.

Clinical Presentation

SCCB often presents with large bladder tumors (Fig. 8.1a) and, in elderly patients,
gross hematuria in up to 94 % and early metastasis [21]. This is similar to the pre-
sentation of neuroendocrine bladder tumors, both SCCB or LCNC. A case series
demonstrated that neuroendocrine bladder cancer is predominantly a disease of the
elderly, who present with distant metastatic disease at the time of diagnosis in up to
50 % cases [10]. Patients with SCCB are typically elderly men and in some series
more than half of the patients were over 70 years of age [13, 14]. A SEER study of
SCCB (n=642) confirmed the predominance of elderly Caucasian men with a
median age of 73 years. Thirty-six percent of the patients presented with distant
metastatic disease at the time of diagnosis [35]. Advanced disease stage in an elderly
population poses particular problems regarding treatment options. In a series of 32
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Fig.8.1 Computed tomography (CT) of the abdomen demonstrating a large small cell carcinoma
of the bladder (SCCB) with extravesical extension (a); CT of the abdomen with extensive liver
metastasis at diagnosis in a patient with extensive disease stage (b); fluorodeoxyglucose (FDG)-
positron emission tomography (PET) of a primary SCCB after image attenuation for physiological
excretion in the urine (¢); FDG-PET in a patient with limited disease stage demonstrating pelvic
lymph node metastasis

patients with LD-SCCB, 4 patients (12.5 %) with a median age of 80 years (range
79-87 years) did not receive chemotherapy due to age-related comorbidity and were
treated with radiotherapy only. One patient refused any treatment [7]. Preferred
metastatic sites are the pelvic and retroperitoneal lymph nodes (Figs. 8.1d and 8.2b),
liver, lung, bone, and brain [44]. With up to 12 % brain metastases, intracranial sec-
ondaries are more common than in conventional transitional cell carcinoma but less
common than in SCLC [9]. In comparison to the already high percentage of clini-
cally evident metastatic disease, occult micrometastases are a very common feature
of SCCB and responsible for the poor outcome reported.

Another difference between SCLC and SCCB is observed in the percentage of
patients with extensive disease. Sixty to 70 % have extensive SCLC at presenta-
tion, whereas some authors reported only 30 % in SCCB. This may be due to a
difference in definition or clinical signs such as hematuria leading to an early
diagnosis, but it is known that extent of disease and prognosis is partially depend-
ing on the primary disease site [38]. Whether this is due to distinct anatomical
features of a particular site or underlying differences in genetic patterns remains
to be determined.
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Fig. 8.2 Typical oat cell-shaped appearance of small cell bladder cancer in a transurethral resec-
tion (TUR) specimen (20x) (a); lymph node metastasis of SCCB with peripheral remnants of
lymph node tissue (10x) (b); TUR specimen of SCCB staining positive for chromogranin A (20x)
(¢); TUR specimen of SCCB positive for synaptophysin (20x) (d)

Paraneoplastic symptoms have been described such as hypercalcemia, Lambert-
Eaton myasthenic syndromes, or symptoms originating from ectopic ACTH secre-
tion [14, 44, 54].

Diagnosis

Usually the diagnosis is made by histopathological examination of the transurethral
resection (TUR) specimen revealing appearance of typical oat cell-shaped tumor
cells at light microscopy (Fig. 8.2a). This can be challenging in case of smaller
tumors and non-muscle invasive bladder cancer (NMIBC) because of limited tissue
sample sizes and because the clinical appearance does not suggest the presence of a
more aggressive variant [56]. In these cases immunohistochemistry may be of addi-
tional value as SCCB expresses a variety of neuroendocrine markers (Table 8.1,
Fig. 8.2c—d). The presence of neuroendocrine and small cell components is of poor
prognostic relevance with increased risk for recurrence and progression. However,
the prognostic significance of neuroendocrine marker expression in addition to an
existing small cell cancer type remains controversial. Nevertheless, patients with
small cell NMIBC need to be clearly identified as they are not candidates for blad-
der instillation therapies but should receive treatment as outlined in the following
sections. Unfortunately, this is often not the case in both non-muscle invasive and
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muscle-invasive bladder cancer. Paraganglioma or LCNC of the bladder may be
misdiagnosed as undifferentiated high-grade urothelial cell carcinoma [42]. Often
small cell components are not recognized in the specimen collected at TUR or are
not part of the resected material. In a series of 32 patients with LD-SCCB, 7 patients
(21.9 %) were treated with cystectomy without neoadjuvant chemotherapy because
the small cell component was only revealed in the final specimen and not at TUR
[7]. Combined SCCB is observed between 23 % and 75 % and the transitional cell
carcinoma, adenocarcinoma, or squamous cell components have no apparent prog-
nostic influence [11, 13, 21, 26]. The proportion of the non-SCCB component may
exceed the resected volume. There are several reports in the literature suggesting
that the presence of SCCB in combined bladder tumors is the leading prognosticator
and that these combined tumors should be managed like pure SCCB [6, 38].

Staging and Prognosis

Bladder cancer, including neuroendocrine and SCCB, is staged according to the
UICC TNM classification. Clinical staging depends on imaging with computed
tomography (CT) of the chest and abdomen. Fluorodeoxyglucose (FDG)-positron
emission tomography (PET) may further help to identify systemic disease
(Fig. 8.1c—d). Several TNM versions have been used in the past and differences
need to be taken into account when evaluating the reported outcome in the litera-
ture. However, in a large retrospective analysis of SCCB [38], tumor stage was not
independently associated with survival suggesting that micrometastases are often
present in clinically localized disease. Due to very early micrometastasis at diagno-
sis, some authors favor the division of patients with SCCB into groups with limited
(LD-SCCB) and extensive disease (ED-SCCB) in analogy to the far more common
SCLC [44].

In this staging approach patients with tumor confined to the pelvis are defined as
limited disease. Furthermore, it provides a useful classification for both treatment
and prognosis. Patients with LD-SCCB have a significantly better outcome com-
pared to patients with ED-SCCB.

In general the prognosis of SCCB is poor, with 5-year OS ranging from 8 % to
44 9% for limited disease [2, 7, 36]. In earlier reports only platinum-based combina-
tion chemotherapy has been associated with significant improvement of survival
regardless of the regimen used [37, 38, 57].

Neuroendocrine variants and SCCB with components of other bladder tumor
subtypes have been studied with regard to a different prognosis. Evidence from the
literature supports that the presence of SCCB in combined bladder tumors is the
leading prognosticator [21, 38] and that it should be managed like pure SCCB with
cisplatin-based chemotherapy. If the component obtained at TUR was predomi-
nantly transitional cell carcinoma (>50 %), some authors applied MVAC as sug-
gested in the literature [7, 8, 41]. The transitional cell carcinoma, adenocarcinoma,
or squamous cell components have no apparent prognostic influence, although a
retrospective series in which patients were treated with cystectomy only suggested
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that mixed subtypes tended to have a better outcome than pure SCCB (p=0.064)
[52]. However, this series of 25 patients also included 5 LCNC. In a more recent
series of 18 neuroendocrine tumors, 14 of which were SCCB including other vari-
ous subtypes, an OS analysis revealed no difference between pure neuroendocrine
tumors and those with mixed subtypes [10].

Due to the paucity of LCNC bladder cancer, there is considerable uncertainty
regarding the prognosis of this disease in comparison to SCCB or neuroendocrine
SCCB. A retrospective analysis of 572 bladder tumors revealed 14 cases of neuro-
endocrine SCCB and 4 LCNC bladder cancers [10]. The authors compared the
course of disease and outcome of these patients. Interestingly, one patient had
SCCB on the primary site and large LCNC on the metastatic site. Overall survival
did not differ between SCCB and LCNC; however, the study was limited by differ-
ent treatment modalities and very low numbers of patients with LCNC [10].

Treatment

The paucity of SCCB has not encouraged to design and conduct prospective ran-
domized trials and the optimal therapeutic strategy is still unknown. Sufficient data
demonstrate a similarity of the clinical course of SCCB and SCLC which in the past
has been used as a rationale to introduce chemotherapy into the treatment algorithm
of SCCB [6]. In SCLC survival increased only after the introduction of multi-agent
chemotherapy regimens. Most of the benefit occurred in patients less than 65 years
of age [22]. The definition of limited SCLC takes early metastasis into account with
tumor confined to the hemithorax of origin, the mediastinum, or the supraclavicular
lymph nodes [32]. All patients with tumor beyond these limits are considered to
have extensive disease. The current treatment of limited SCLC consists of a combi-
nation of cisplatin and etoposide plus irradiation of the chest preferably during the
first or second cycle of chemotherapy [25, 49]. Prophylactic brain radiation follows
in patients with a complete response [32]. This strategy leads to median survival of
18-24 months and 50 % 2-year survival. Due to early micrometastasis, the overall
survival of SCLC remains poor with 5-10 % after 5 years [55].

Currently, there is no consensus regarding the optimal treatment for limited dis-
ease SCCB. A 12-year National Cancer Database analysis on clinical characteristics
and treatment patterns of 625 patients with SCCB revealed that most patients were
treated with a multimodal bladder-preserving approach [48]. Upfront cystectomy
with adjuvant chemotherapy has been propagated [21] as well as combinations of
neoadjuvant chemotherapy with transurethral resection (TUR), cystectomy, and
partial cystectomy and radiotherapy [26, 38, 43]. A contemporary report on 107
cases from an International Rare Cancer Network revealed a broad range of surgical
or bladder-sparing approaches with or without adjuvant or neoadjuvant chemother-
apy in the current era [47]. A Canadian consensus guideline from 2013 established
the evidence base in a robust narrative review from the English language literature
from 1946 until 2013 for the role of neoadjuvant chemotherapy in combination with
either cystectomy or radiotherapy of the bladder [44]. Retrospective series suggest
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that platinum-based chemotherapy is essential. The benefit of cisplatin-based che-
motherapy for SCCB has been observed in early studies [36, 38, 57]. Conversely, in
SCLC, two or more drugs are needed for maximal effect but most regimens pro-
duced similar survival outcomes regardless of cisplatin [25]. In SCCB, combina-
tions without cisplatin were not associated with prolonged survival [38], though this
should be interpreted with caution. Good performance status required for cisplatin-
based chemotherapy may explain the observed association of this drug with
improved survival in retrospect. Chemotherapy is the only treatment option for
patients with distant metastatic disease (extensive SCCB).

Limited Disease SCCB

Cystectomy as Single Treatment Modality

Historically, cystectomy was the preferred treatment for SCCB although the poor
prognosis of the disease became rapidly apparent after its first description in 1981.
Due to early micrometastases, cystectomy only is no longer recommended in
reviews of the literature or national consensus documents [44]. This applies mainly
to SCCB but is probably also true for LCNC of the bladder. There are patients, par-
ticularly in earlier stages (pT1-2 NOMO) in whom cure has been reported after
cystectomy only [34]. In a retrospective analysis of the Mayo Clinic on 44 patients
with SCCB, 12 patients had pT1-2 NOMO. Five-year survival for this group was
reported at 63.3 % and six of eight who underwent cystectomy only were considered
cured [14]. Finally, retrospective studies that compared patients with neoadjuvant
chemotherapy and cystectomy to those with cystectomy only or adjuvant chemo-
therapy clearly suggest that cystectomy as single treatment modality or followed by
adjuvant chemotherapy is far inferior in terms of survival and downstaging, includ-
ing lower stages who are often clinically understaged [57] (Table 8.2).

Neoadjuvant Chemotherapy

Due to the inferior results with cystectomy, only some institutions have propagated
neoadjuvant chemotherapy as an essential modality in the treatment of
SCCB. Neoadjuvant chemotherapy has been chosen in analogy to regimens accepted
in the treatment of SCLC (Table 8.3). Some institutions chose methotrexate 30 mg/
m?, vinblastine 3 mg/m?, doxorubicin 30 mg/m?, and cisplatin 70 mg/m? (M-VAC)
for patients with <50 % SCCB in combination with urothelial carcinoma in the pri-
mary TUR-BT specimen. The number of courses differs, but often four courses
were given with response evaluation after the first two courses. The optimal number
of cycles of neoadjuvant chemotherapy is currently unknown. In a clinical trial of
neoadjuvant chemotherapy for SCCB [58], 18 patients received four cycles of alter-
nating chemotherapy. While patients with cT2NO disease had a high likelihood of
cure with this approach, those with stage cT3a-4 NO did not fare as well, with SCCB
remaining at cystectomy. This may reflect either poor biology or the need for addi-
tional chemotherapy in the setting of more bulky disease. Over the past years the
cisplatin-based SCLC regimens changed. Four courses of ifosfamide 1.2 g/m?
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Table 8.2 Outcome after cystectomy with or without adjuvant or neoadjuvant chemotherapy

Number

of

TNM stage/extent

Reference| Study design | patients* | of disease

Neoadjuvant chemotherapy plus cystectomy

Lynch Retrospective |48
[37]

Siefker- | Prospective 18
Radtke
[58]

Siefker- | Retrospective |21
Radtke
[57]

<cT4aNOMO/
LD-SCCB

<cT4aNOMO0/
LD-SCCB
[cT2NOMO]
{cT3a-4}
cT2-T4ANOMO

Cystectomy plus adjuvant chemotherapy

Ismaili | Retrospective |4
[29]

Kaushik | Retrospective |18
[34]

(Majority) cystectomy only

Kaushik | Retrospective |50
[34]

Cheng Retrospective |37
[13]

Ismaili | Retrospective |5
[29]

Siefker- | Retrospective |25
Radtke

[57]

Lynch Retrospective |47
[37]

LD-SCCB

cT2b-
T4bNO-1MO

cT1-T4bNO-
N1MO
cT1-T4NO-N1MO
LD-SCCB

cT2-4NOMO

< cT4aNOMO/
LD-SCCB

Treatment
modality

Neoadjuvant
CTx +
cystectomy
Neoadjuvant
CTx +
cystectomy

Neoadjuvant
CTx +
cystectomy

Cystectomy
+ adjuvant
CTx

Cystectomy
+ adjuvant
CTx

Cystectomy
Cystectomy
Cystectomy

Cystectomy
(+ adjuvant
CTx in7)

Cystectomy

(+ adjuvant
CTx in 21)

5-year
Median oS/
OS/CSS | DSS*

159.5 79 %
58 [80] NR
{38}

Not 78 %*
reached®

38.6 NR
NR 43%
NR 20 %
20 16 %*
22.5 NR
238 36 %*
18.3 20 %

2Actual number of patients receiving the described treatment; the total number reported in the

respective publications may differ

NR not reported

Table 8.3 Recommended chemotherapy regimen for SCCB

Regimen
EP

ECa in patients where cisplatin
is contraindicated

Drug and dose

Etoposide 100-120 mg/m? on days
1-3, cisplatin 60-100 mg/m? on day

1

Etoposide 100-120 mg/m? on days
1-3, carboplatin AUC 5-6 on day 1

Schedule

Days 1-3, repeated
after 21 days

Days 1-3, repeated
after 21 days
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(maximum 1.75 g), VP-16 (etoposide) 75 mg/m?, and cisplatin 20 mg/m? (VIP) on
days 14 repeated after 21 days were later replaced by 4 courses of cisplatin 75 mg/
m? day 1 with etoposide 100 mg/m? intravenous (CE) on days 1-3, repeated after
21 days [32]. In one study patients with SCCB and contraindications for cisplatin
but a performance score of WHO <2 received five courses of cyclophosphamide
1 g/m? (day 1), doxorubicin 45 mg/m? (day 1), and etoposide 100 mg/m? (days 1-3)
(CDE) repeated after 21 days. Later that regimen was changed to carboplatin AUC
5 (day 1) with etoposide 100 mg/m? intravenous (CaE) on days 1-3, repeated after
21 days [7]. One prospective phase II trial investigated alternating chemotherapy
with cisplatin/etoposide and doxorubicin/ifosfamide until cystectomy [58].

Response to neoadjuvant chemotherapy should be evaluated according to
RECIST 1.1 and based on CT scan and cystoscopy. In doubtful cases TUR-BT or
biopsy should be performed [19].

Two strategies are currently followed and recommended with level 3, grade C
according to Oxford Centre of Evidence-Based Medicine (OCEBM) [44].

Neoadjuvant Chemotherapy and Cystectomy

Several studies including a prospective single-arm phase II trial revealed that for
LD-SCCB, neoadjuvant chemotherapy followed by surgery can result in a 5-year
survival of up to 80 % as reported in a subset of patients with resectable LD-SCCB
[57, 58] (Table 8.2). In a series of 88 patients with neuroendocrine SCCB, 46 under-
went cystectomy including 21 after neoadjuvant chemotherapy. Of the 25 patients
with cystectomy, only 7 were treated with adjuvant chemotherapy. Independent of
the fact that adjuvant therapy did not improve outcome, median cancer-specific sur-
vival (CSS) for initial cystectomy was 23 months, with only 36 % disease-free at
5 years. Contrary, for patients receiving neoadjuvant chemotherapy, median CSS
had not been reached (p=0.026) at the time the study reported, with a CSS at 5
years of 78 % and no cancer-related deaths observed beyond 2 years [57]. The most
impressive outcome was reported in a large retrospective comparison performed by
the authors of the prospective phase Il trial. In a series of 95 patients with LD-SCCB
who underwent cystectomy, 48 received neoadjuvant chemotherapy, and 47 under-
went initial cystectomy. Neoadjuvant treatment was associated with improved OS
and disease-specific survival compared with patients who underwent initial cystec-
tomy. Median OS was 159.5 months versus 18.3 months, (p<0.001) and the 5-year
disease-specific survival (DSS) 79 % versus 20 % (p<0.001). Moreover, neoadju-
vant chemotherapy resulted in pathologic downstaging to < pTINO in 62% of
tumors compared with only 9% in patients treated with initial cystectomy and
lymphadenectomy. Even in patients with clinically node-positive disease, neoadju-
vant therapy and cystectomy led to clinical complete responses by chemotherapy
and surgery in eight patients with a median OS of 23.3 months and 5-year OS of
38 % [37]. The majority of patients in these studies received cisplatin/etoposide or
ifosfamide/doxorubicin alternating with cisplatin/etoposide [37, 57, 58]. Of note,
these impressive survival outcomes are better than those reported after neoadjuvant
chemotherapy for conventional urothelial bladder cancer and may be due to selec-
tion. In the randomized phase three trial of neoadjuvant chemotherapy for bladder
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cancer, the median OS for those receiving chemotherapy was 56 months at inclu-
sion of cT1—4a cNO/x cMO patients [20].

However, the results clearly suggest the beneficial roles of neoadjuvant chemo-
therapy in combination with cystectomy. Neoadjuvant chemotherapy results in sig-
nificant pathological downstaging which may not only improve outcome but
facilitate surgery [37]. Conversely, adjuvant chemotherapy following cystectomy
was not shown to be superior to cystectomy alone although the numbers of patients
receiving adjuvant therapy were small (7 of 25 and 21 of 47) [37, 57] (Table 8.2). In
aretrospective SEER database analysis, chemotherapy improved outcome across all
stages, but not in addition to cystectomy [35].

Bladder Preservation with Chemoradiotherapy

Despite cystectomy after neoadjuvant chemotherapy, SCCB remains to portend a
dismal prognosis. Most institutions have reported a median OS for nonmetastatic
SCCB of 13-23 months [44], although exceptional median OS of 58 months has
been reported with this approach [58]. This has prompted investigation of bladder
preservation with chemoradiotherapy (Table 8.4). Sequential chemoradiation for
LD-SCCB results in a reasonable outcome with a high bladder preservation rate [4].
In general in SCLC patients, radiotherapy is applied concomitantly with the chemo-
therapy [29]. However, experience with an increased risk for local toxicity in the
bladder after concurrent chemoradiation has led some institutions to schedule exter-
nal beam radiotherapy (EBRT) after the neoadjuvant chemotherapy. EBRT has been
applied using 8-18 MV photons with a three- or four-field technique. The median

Table 8.4 Outcome of bladder-sparing chemoradiotherapy series
Number | TNM stage/

of extent of Treatment | Median 5-year
Reference | Study design patients disease modality | OS/CSS* | OS/DSS
Bex [7] Retrospective | 17 LD-SCCB TURB + 325 36 %
CTx + RT
Meijer Retrospective | 27 LD-SCCB TURB + | 47° 39.6 %
[41] CTx + RT
Lohrisch | Retrospective | 10 LD-SCCB TURB + 41 44 %
[36] [ED 1] CTx +RT
Ismaili Retrospective | 1 LD-SCCB TURB + 49.7 NR
[29] CTX +
RT
Bastus [5] | Retrospective |5 cT2NOMO TURB + 45 NR
cT3bN1MO CTX +
RT
Asmis [4] | Retrospective 8 LD-SCCB TURB + 19.8 NR
CTX +
RT

*Actual number of patients receiving the described treatment; the total number reported in the
respective publications may differ
NR not reported
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dose was 60 Gy. The target area consisted of the bladder and the tumor. When the
total dose was 70 Gy, 50 Gy was given to the bladder and tumor with a 20 Gy boost
to the tumor area only [7]. Early reports of small patient series with LD-SCCB
reported long-term survival with three of five patients alive and free of disease 60,
48, and 27 months after diagnosis [5]. In another series of ten patients treated with
sequential chemoradiation from British Columbia, five patients were alive and
disease-free an average of 82 months following diagnosis [36].

Neoadjuvant Chemotherapy Followed by Cystectomy

Versus Bladder Sparing with Sequential Chemoradiation

There are no prospective randomized studies comparing treatment modalities for
SCCB. Recently Koay et al. reported on a large subset of patients from the
Surveillance, Epidemiology, and End Results (SEER) Medicare database with
SCCB treated with chemotherapy and radiotherapy versus cystectomy with chemo-
therapy, showing no significant differences in OS between the two treatment modal-
ities [35]. Chemotherapy was shown to improve outcome in all stages of disease
including those patients who were treated with TUR as their only surgical proce-
dure. A bladder-sparing approach involving TUR combined with chemotherapy and
radiation showed no significant difference in OS compared with patients undergo-
ing at least a cystectomy (of whom over 90 % received radical cystectomy) with
chemotherapy (p>0.05). However, this report has several limitations and did not
distinguish between neoadjuvant or adjuvant chemotherapy in combination with
cystectomy. Nevertheless, outcome data of several studies suggest that upfront che-
motherapy may be the most important therapeutic modality with local therapeutic
treatment options such as cystectomy, radiotherapy, or even complete TUR being
secondary.

As with conventional transitional cell carcinoma of the bladder, the risk of blad-
der sparing has to be balanced against the local recurrence rate. The risk of local
recurrence of transitional cell carcinoma after primary mixed tumors has been
reported in several studies, especially in long-term survivors after chemoradiation
[5, 36]. Though 5-year OS following bladder sparing with chemoradiation has been
reported in a small case series [36], this approach has been criticized for the rela-
tively high rate of local recurrences. Local recurrence rates of 20-69 % have been
reported [5, 36] in small series of five and eight patients, respectively. In a larger
retrospective analysis of 27 LD-SCCB treated with sequential chemoradiation,
local recurrence in the bladder was seen in 29.6 % of patients [41]. Histopathology
of the recurrences in the bladder revealed small cell carcinoma in two patients
(7.4 %) and transitional cell carcinoma in six patients (22.2 %). The median time to
local recurrence was 29 months. In some cases local recurrence in the bladder can
be treated with conservative therapy (e.g., TUR-BT and adjuvant intravesical BCG
instillations). In the group with LD-SCCB and sequential chemoradiation, the blad-
der preservation rate was 85.2 %.

Considering the nature of retrospective analyses with their inherent bias which
influences the comparability of data, it appears that overall and progression-free
survival is similar for local therapies such as cystectomy and radiotherapy as long
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as systemic chemotherapy had been applied. Cheng et al. retrospectively analyzed
64 cases and found no survival difference between those who had cystectomy and
those who had not. Interestingly, none of the parameters age, gender, presenting
symptoms, smoking history, the presence of a non-small cell carcinoma component,
chemotherapy, or radiation therapy were associated with survival. Consequently,
the authors raised doubt about the effectiveness of cystectomy as treatment modal-
ity. The 1- and 5-year survival times of those who had a cystectomy were 57 % and
16 % versus 55 % and 18 % for those who had no cystectomy [13]. However, the
chemotherapy in those who underwent cystectomy was applied as adjuvant therapy
which does not appear to be as effective as the neoadjuvant approach. As has been
discussed in the previous paragraph, the majority of retrospective studies and one
prospective study support neoadjuvant therapy when cystectomy is planned.
Consequently, these data should be compared to the bladder-sparing chemoradio-
therapy data. In a retrospective series of 17 patients with LD-SCCB treated with
sequential chemoradiation, the 1- and 5-year survival estimate was 82 % (C.I. 0.56—
0.92) and 36 % (C.1. 0.14-0.61), respectively [7].

Treatment Options for Elderly Comorbid Patients

Patients with SCCB are predominantly elderly men and in some series more than
half of the patients were over 70 years of age [48]. Though there have been reports
that chemotherapy for SCLC is feasible in elderly patients, a high rate of age-related
comorbidity among patients older than 70 years has been observed [8]. In a series
of 25 patients with SCCB, 48 % of patients were older than 70 years (12/25). In
patients with limited disease unfit for chemotherapy, radiotherapy subsequent to a
macroscopically complete TUR can be considered as a treatment option, especially
if the disease is localized. Long-term survivors have been reported in a retrospective
series with this strategy [26]. A more recent SEER database analysis of 533 patients
with SCCB revealed that the majority of patients (54 %) received a TUR as their
only surgical treatment [35]. A subset analysis of these patients indicated that che-
motherapy played a role in all stages of disease (p<0.05) whereas radiation
improved overall survival in regional-stage disease (p <0.05) [35]. These data how-
ever are retrospective and prone to selection bias. Exceptionally, cystectomy as
single treatment modality can be considered if severe locoregional symptoms and/
or contraindications for radiotherapy were present. In a series of 17 patients with
LD-SCCB, ultimately 9 patients (52.9 %) could not be treated with chemotherapy
and sequential radiotherapy, mostly because of PS WHO 3 (n=7) [8].

Distant Metastatic SCCB (Extensive Disease)

Patients with clinically evident extensive disease or distant metastasis have a poor
outcome. The mainstay of therapy is systemic chemotherapy in analogy with the
regimen given for SCLC described in the section on neoadjuvant chemotherapy.
Reported median OS in the literature does not exceed 5—-8 months and palliation is
the main objective of therapy [30, 35].
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Follow-Up and Prophylactic Cranial Irradiation

Due to frequent and late local recurrences in case of a bladder-sparing approach,
regular follow-up with cystoscopy is mandatory for a prolonged period. In some
instances, recurrences were diagnosed after almost 5 years of follow-up. No general
imaging recommendations exist but cross-sectional imaging with computed tomog-
raphy of chest and abdomen as for conventional bladder carcinoma is suggested.
Patients with SCLC have a significant risk for the development of brain metastases
(up to 60 % within 2-3 years after starting treatment). Therefore patients with com-
plete response to chemotherapy are offered prophylactic cranial irradiation [32].
Similarly patients with SCCB show a risk for the development of brain metastases.
Siefker-Radtke et al. reported up to 26.7 % brain metastases in patients with SCCB
[58]. In a retrospective long-term analysis of patients with SCCB, 12.1 % developed
symptomatic brain metastases [41]. An earlier analysis and review of the literature
reported a pooled estimate of cumulative incidence of symptomatic brain metasta-
ses of 10.5% [9]. This incidence is higher than brain metastases from transitional
cell carcinoma of the bladder (approximately 3%) but far lower than for
SCLC. Differences in frequency of brain metastasis reported in the literature can be
explained by routine brain scanning during follow-up versus cross-sectional imag-
ing performed in symptomatic patients only. There are no studies indicating superi-
ority of prophylactic cranial irradiation to cranial irradiation in SCCB patients with
symptomatic brain metastases.

Conclusion: Future Therapeutic Strategies

There have been reports on the beneficial effects of concurrent administration of
radiosensitizing agents (e.g., chemotherapy) potentiating the cytotoxic effect of
radiotherapy for bladder cancer [31]. As the techniques of EBRT have evolved in
recent years and the risks of local toxicity have been further reduced, the use of
concurrent chemoradiation may be expected to gain terrain. Regarding chemother-
apy for SCCB, new regimens are primarily investigated in the more common
SCLC. Some authors suggest that PEI (platinum, etoposide, ifosfamide) is more
effective than PE based on a randomized trial [12] but this is not supported by a
systematic review [61]. Somatostatin may increase the efficacy of chemotherapy in
SCLC [17].

There are very limited data on the second-line therapeutic options for patients
who fail platinum-based chemotherapy. In a series including three patients with
SCCB, single-agent weekly vinorelbine had shown promising safety and efficacy
profile [33]. Targeted agents are being investigated but the paucity of the disease
may require comparison with SCLC [50]. Expression of c-kit was investigated in 52
cases of SCCB [46]. Overall, 14 of 52 (27 %) SCCB were positive for c-kit expres-
sion when defining less than 10 % staining as negative. Outcome in the entire series
was as reported previously. During a median follow-up of 11 months, 60 % of the
patients died of disease. While no association was found between c-kit expression
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and survival or other clinicopathological parameters, 27 % of SCCB expressed c-kit,
which may be a therapeutic target for imatinib. In addition, mTOR inhibitors have
been investigated in preclinical models as has been the mechanism of resistance to
everolimus [40].
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