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KEYWORDS Abstract  Objective: To highlight the current understanding of the epidemiology,
clinicopathological characteristics, and management of squamous cell carcinoma

S 11 i-
dnamoRs co- oA (SCC) of the bladder, as it accounts for 2-5% of bladder tumours, with a focus

II;(I);?l?le(rS-CC)’ on non—bil.harzial—.associated SCC (NB-SCC). The standard treatment for bladder
Bilharzi;ﬂ' SCC remains radical cysFectomy (RC). We present.an updated chmcal p.roﬁle of
Radical c;/stectomy; bladdgr SCC and a review of NB-SCC therapf;utlc approaches, including RC,
Radiotherapy neoadjuvant and adjuvant treatments, radiotherapy, chemotherapy, and
immunotherapy.

Methods: Using search terms relating to SCC, urinary bladder, and treatment
ABBREVIATIONS modalities, we performed a search of the PubMed and Embase databases to identify
B-SCC, bilharzial- NB-SCC treatment approaches and outcomes. Peer-reviewed English language
associated SCC; reports from 1975 to present assessing SCC management were included. Two
CISC, clean authors independently screened and extracted the data.
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intermittent self-
catheterisation;
COX-2, cyclooxygen-
ase 2;

DEFS, disease-free
survival;

FGEF-2, fibroblast
growth factor 2;
HER-2, human
epidermal growth
factor receptor 2;
HPV, human
papilloma virus;

Results: Of the 806 articles screened, 10 met the pre-defined inclusion criteria. RC
was performed in seven of the 10 studies. Although radiotherapy alone yielded poor
outcomes, preoperative radiotherapy and RC were associated with improved
survival. There is little evidence supporting the use of chemotherapy in NB-SCC,
and its efficacy in relation to RC is not known.

Conclusion: Based on current literature, there is insufficient evidence to provide a
treatment recommendation for NB-SCC. Whilst RC is the standard of care, the role
of preoperative radiotherapy should be revisited and compared to RC alone. Addi-
tional studies incorporating multimodal approaches, contemporary radiation tech-
niques, and systemic therapies are warranted. Immunotherapy as a treatment for
bladder SCC has yet to be investigated.

© 2016 Arab Association of Urology. Production and hosting by Elsevier B.V. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.

LVI, lymphovascular
invasion;

LN, lymph node;
NAC, neoadjuvant
chemotherapy;
NB-SCC, non-
bilharzial SCC;

OS, overall survival;
PD-1, programmed cell
death 1;

PD-L1, programmed
death-ligand 1;

RC, radical
cystectomy;

SCC, squamous cell
carcinoma;

SCI, spinal cord injury;
SEER, Surveillance,
Epidemiology, and
End Results

org/licenses/by-nc-nd/4.0/).

Introduction

Bladder cancer is the most common malignancy of the
urinary tract, accounting for ~77,000 new cases and
16,000 deaths/year in the USA [1]. Although TCCs
(urothelial carcinomas) represent the majority (~90—
95%) of the bladder tumours in the USA, bladder can-
cer encompasses a wide spectrum of malignancies,
including squamous cell carcinoma (SCC; 2-5%), ade-
nocarcinoma (0.5-2%), small cell carcinoma (<1%),
and other less common histologies. Owing to its higher
incidence, TCC has historically received the most
research attention, whilst other histopathological types
including SCC have been understudied.

SCC is divided into two subtypes, SCC associated
with  bilharzia infection (schistosomiasis), i.e.
bilharzial-associated SCC (B-SCC) and SCC not associ-
ated with bilharziasis, i.e. non-bilharzial-associated SCC
(NB-SCC). B-SCC and NB-SCC differ in their epidemi-
ology, natural history, and clinicopathological features
[2] (Table 1). B-SCC is predominantly found in regions
where schistosomiasis is endemic, such as in the Middle

East, Southeast Asia, and South America [3]. In the
USA, NB-SCC has been reported in patients with spinal
cord injury (SCI), particularly following long-term use
of an indwelling catheter [4-6]. Patients with NB-SCC
are generally diagnosed at a late stage and present with
poor prognosis [3]. Both B-SCC and NB-SCC are trea-
ted with radical cystectomy (RC); the use of other treat-
ments, including neoadjuvant and adjuvant therapies in
conjunction with RC, is not well established. We sum-
marise below the current understanding of the epidemi-
ology and clinicopathological characteristics of SCC
and systematically review management strategies for
SCC, with a focus on NB-SCC.

Methods

A search of the PubMed and Embase databases was per-
formed using search terms ‘squamous cell carcinoma’
AND ‘urinary bladder’” AND ‘treatment” AND (‘cystec-
tomy’ OR ‘radiotherapy’ OR ‘chemotherapy’ OR ‘im-
munotherapy’). The search, which was conducted in
February 2016, included all English language publica-
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Table 1 Epidemiological and clinicopathological characteris-
tics of B-SCC and NB-SCC SCC of the urinary bladder.

Table 2 Treatments, survival rates, and levels of evidence of
reviewed publications.

B-SCC

NB-SCC

Geography

Middle East,
Southeast Asia,
South America

Western countries

% of bladder 20-30 (>50 in the 2-5
tumours past)
Age Fifth decade Seventh decade
Male:Female 5:1 3:2
Major Bilharzial cystitis, Indwelling catheters, chronic
predisposing  UTIs inflammation, bladder
factors irritants, UTIs
Principal Haematuria, Haematuria
symptoms irritative bladder

symptoms
Stage Mostly advanced Mostly advanced
Grade 50% low grade Mostly high grade
LN 18 8-10
metastasis,
%
Standard RC RC
treatment
Prognosis (5- ~50-60 33— 48
year
survival), %
Recurrence Mostly local Mostly local
Prevention Snail control and Avoidance of bladder

anti-bilharzial
drugs

irritants, including prolonged
indwelling catheterisation

tions from January 1975 to January 2016. A total of 806
entries were generated from the initial screen after com-
bining the results from both databases and removing
duplicates. Pre-defined exclusion criteria included review
articles, case reports, abstracts without corresponding
publications, studies with limited sample sizes (defined
as <25 for retrospective analyses), studies considering
histologies other than pure SCC, and studies otherwise
not related to the treatment and management of NB-
SCC. Articles were assessed for validity and selected
for inclusion and exclusion by the first and senior

Records
identified from
Embase (n =267)

Records
identified from
PubMed (n =603)

Duplicates
removed (n = 64)

l Records screened (n = 806) l

Records excluded based on title
and abstract (n = 704)

l Records assessed for eligibility (n = 102)]

Records excluded (n = 92)
Reviews/Case Reports/Series (n = 24)
Not related to SCC treatments (n = 46)
Unrelated outcome measures (n = 16)
Inadequate sample size (<25) (n = 5)
Published abstract (n = 1)

Records included in systematic review
(n=10)

Figure 1  Flowchart of studies selected for the systematic review.

Reference Year Level of N  Treatment S-year OS
evidence modality rates, %
Richie 1976 111 33 RC 48
et al. [32]
Kassouf 2007 III 27 RC 47.6 at
et al. [28] + neoadjuvant 2 years
chemotherapy
or preoperative
radiation
Jones 1980 III 51  Radiation 16
et al. [37] + elective RC
Rundle 1982 111 114 Radiation 1.9
et al. [35]
Quilty 1986 III 107 Radiation 18.3 at
et al. [36] 3 years
Johnson 1976 111 90 RC 34 (17.7
et al. [34] + preoperative  radiation
radiation alone)
Prempree 1984 III 52 RC 40 (16
et al. [39] + preoperative  radiation
radiation alone)
Swanson 1990 III 25 RC 50
et al. [40] + preoperative
radiation
Rausch 2012 III 31 RC 26
et al. [47] + neoadjuvant
chemotherapy,
chemo-
irradiation
Galsky 2007 II 8 Chemotherapy =~ Median
et al. [45] survival
8.9 months

authors, who reached consensus after discussion with
the other authors.

Results

Of the 806 studies queried, 10 met the pre-defined eligi-
bility criteria (Fig. 1). Seven studies involved RC as the
treatment for NB-SCC, with some incorporating the use
of radiation in addition to RC, whilst the remaining
studies used radiotherapy alone and chemotherapy
alone as treatments (Table 2) [28,32,34-37,40,45,47].
Preoperative radiotherapy with RC was associated with
improved outcomes, although the comparison group in
these studies was irradiation alone. There was no evi-
dence that chemotherapy improves survival over RC.
No studies assessing immunotherapy as a treatment
for bladder SCC were retrieved.

Evidence was primarily Level III; no Level I studies
were obtained. Level IV and poorer evidence was
excluded. Given the rarity of SCC and lack of high-
quality studies, the discussion below incorporates
related studies such as those of B-SCC and TCC in
order to most accurately characterise the rationale of
specific treatments and the current understanding of
SCC management.
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Recent findings

Epidemiology and aetiology

In countries such as Egypt where schistosomiasis
was endemic, SCC has historically represented the
predominant histological type of bladder cancer, consti-
tuting ~60% of bladder tumours in a large case series
during the 1990s [7]. Schistosomiasis is considered the
major predisposing factor for B-SCC and is responsible
for the high incidence of SCC in these regions [8].
B-SCC displays an average age of diagnosis in the fifth
decade and a male to female ratio of about 5:1, probably
relating to the increased exposure of male farmers to
schistosome infestation in the fields [3]. With the increas-
ing use of preventative measures involving snail control
and anti-bilharzial drugs, the histopathological profile
of bladder cancer has evolved significantly in the past
three decades. Whilst the frequency of SCC in Egypt
in the 1970-1980s was 60-70%, retrospective analyses
indicate that SCC is now less common, representing
20-30% of contemporary Egyptian bladder cancers [9].

In Western countries, where NB-SCC is the predom-
inant subtype, patients are typically diagnosed in the
seventh decade and have poor survival outcomes [2].
NB-SCC has a slight male and African-American pre-
ponderance in the USA, with a male to female ratio of
about 3:2 and an African-Americans to Whites ratio
of 2:1 [10]. NB-SCC has been associated with neuro-
genic bladder dysfunction and chronic bladder irritation
from various causes, including prolonged indwelling
catheterisation, BOO, and urinary stasis [3,11]. Older
studies indicated a 16- to 28-fold increased risk of
SCC in paraplegic patients [6] and a NB-SCC incidence
of 10% in patients with an indwelling catheter at
>10 years [12]. These studies formed the basis for clean,
intermittent self-catheterisation (CISC) in patients with
SCI. Initial reports suggested that CISC reduced the risk
of cancer development, but SCC following CISC has
nevertheless been described in several recent case reports
[13]. A large study of 43,561 patients with SCI from
Central Europe identified no significant difference in
risk of bladder cancer between patients with SCI and
the general population, suggesting the link to bladder
cancer was primarily related to indwelling catheters,
UTIs, and exposure to carcinogens [14].

In both SCC and TCC, tobacco smoking has been
reported as a major risk factor for bladder cancer. Blad-
der irritants, UTIs, and chronic inflammation are
thought to create an environment abundant in growth
factors and cytokines favouring cell proliferation,
migration, angiogenesis, and inhibition of apoptosis,
resulting in squamous metaplasia, dysplasia, and cancer
[15]. The stresses to the bladder mucosa resulting from
UTlIs, catheterisation, and other bladder irritants may
therefore drive inflammation and carcinogenic changes

that facilitate and SCC
progression.

Squamous metaplasia involves non-keratinising or
keratinising whitish plaques floating on an inflamed
urothelium and has been linked to SCC [16]. The risk
of bladder cancer development following squamous
metaplasia is 21-42% [17], although the precise onco-
genic pathway is unclear. Clinical features of squamous
metaplasia include haematuria, urgency, frequency, and
obstruction, similar to symptoms of SCC [16]. Keratin-
ising squamous metaplasia has been observed in a
majority (28 out of 45) of cases of NB-SCC [1§], but
has also been suggested as a normal histological varia-
tion in female patients. At this time, there is insufficient
evidence to suggest that squamous metaplasia is a pre-
malignant finding and aggressive surgical treatment is
not recommended.

In B-SCC, several actiological studies have suggested
that the bacterial and viral infections associated with bil-
harziasis, rather than the parasite itself, are responsible
for bladder carcinogenesis [3]. Urinary bacteria, includ-
ing Escherichia coli, Proteus, and Streptococcus faecalis,
have been implicated in the development of squamous
metaplasia. The carcinogenic mechanism probably
involves nitrosamine production and release of free car-
cinogenic products through secretion of B-glucoronidase
[19]. In patients with SCI, bacterial infections relating to
UTlIs are frequently implicated in the development of
NB-SCC. Vitamin A deficiency has also been associated
with the development of both B-SCC and NB-SCC, as
has systemic therapy with cyclophosphamide, a known
risk factor for TCC [20].

Human papilloma virus (HPV) has been linked to
genitourinary cancers and SCC, although its relation-
ship with SCC of the bladder is controversial. Interest-
ingly, HPV has been identified as carcinogenic in
various SCCs, including the anogenital and oropharyn-
geal regions, suggesting a potential infectious role in
bladder SCC development. Given these associations
between HPV and cancer and the fact that viral infec-
tions are associated with B-SCC progression, multiple
research groups have investigated whether a link exists
between HPV infection and SCC. The literature con-
cerning the putative role of HPV in SCC pathogenesis
provides conflicting evidence. Whilst some studies have
identified an association between HPV and SCC [21],
other studies have reported no association between
high-risk HPV and bladder SCC pathogenesis [22]. A
causal relationship between HPV and SCC appears unli-
kely at this time, but warrants further investigation.

squamous metaplasia

Clinical and pathological features of SCC

Haematuria is the principal symptom and is observed in
most cases. However, some patients will present with
irritative bladder symptoms such as frequency, urgency,
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or pain. Symptoms of pelvic pain, back pain, and/or
hydronephrosis are suggestive of advanced disease. In
addition, patients often present with chronic cystitis
and recurrent UTIs; it has been reported that up to
93% of patients concurrently present with UTI at the
time of diagnosis [3]. These symptoms are often present
for protracted intervals before the definitive diagnosis.
Overall, the prognosis of NB-SCC is poor, with most
patients dying within 3 years and a 5-year survival rate
of 33-48% [23].

SCC is described as an epithelial neoplasm exclu-
sively displaying histological features such as squamous
pearls, intercellular bridges, and keratohyalin granules
[23]. Although squamous features are present in TCC
variants with mixed histology, the definition of SCC or
pure SCC is reserved for tumours that only contain
squamous components without any evidence of urothe-
lial components [24]. On cystoscopy, SCC tumours are
typically large solitary masses, extensive, and associated
with leucoplakia. NB-SCC has a preference for the tri-
gone region, but may also occupy any region of the
bladder, including diverticula, or extend locally to the
urethra or ureters [2,3]. NB-SCC tumours are rarely
superficial, and early stage tumours, i.e. Ta and T1
tumours, are uncommonly encountered. In a case series
of patients with NB-SCC, T3 lesions (invasion into the
perivesical fat) represented the most common stage
and comprised 60% of the cases, whereas ~2% were
T1 [18]. A population-based analysis of 614 patients
with NB-SCC using the Surveillance, Epidemiology,
and End Results (SEER) programme showed that the
most frequent stage was T3 (42.3%), and the most com-
mon histological grades were 11 (37.3%) and 111 (42.5%)
[25]. These findings support that NB-SCC tumours are
locally advanced with a moderate-to-high histological
grade, in contrast to tumours of B-SCC, which are sim-
ilarly advanced but are usually well differentiated [15].
NB-SCC tumours also tend to display low rates of lym-
phovascular invasion (LVI) and lymph node (LN)
metastasis. A recent study of patients with SCC revealed
a low incidence of LVI (13%) and LN metastasis (18%)
in 360 RC cases [26].

Prognostic factors and survival outcomes

SCC prognostic factors and cancer-specific mortality
with respect to other bladder cancers have gradually
been elucidated. Pathological prognostics of SCC
include tumour stage, grade, LVI, and presence of LN
involvement [7,8,26]. A recent analysis of all stage 111
and stage IV bladder cancer cases in Ontario, Canada,
noted that whilst the disease course of SCC was more
rapid compared to TCC, the 5-year overall survival
(OS) of SCC was equivalent to TCC after adjusting
for covariates [24]. These findings were in contrast to a
previous analysis using the SEER database, which

showed that SCC had a higher overall and cancer-
specific mortality than TCC [27]. It is unclear how to
reconcile the differences between these studies; the dis-
crepancies may represent differences in disease trajec-
tory, where patients with SCC have poorer survival
rate at 2 years, but equivalent mortality when compared
to patients with TCC at 5 years.

About 90% of mortality in SCC is due to local pelvic
recurrence, commonly at the anastomosis between the
bladder and the urethra or the ureters. Distant metas-
tases are uncommon, with an incidence of 8-10% in
NB-SCC [2]. Death occurs from locoregional progres-
sion as a result of ureteric or bladder neck obstruction
and kidney failure [28]. These complications highlight
the importance of local control and of exploring other
therapeutic options to reduce the incidence of pelvic
recurrence [16].

Molecular biomarkers have also been explored for
their prognostic ability in predicting oncological out-
comes. Youssef et al. [15] reported that fibroblast
growth factor 2 (FGF-2) overexpression was associated
with aggressive pathological features of SCC including
LVI and LN involvement, and poorer overall outcomes
following RC. The authors suggested both a prognostic
and therapeutic role in targeting FGF-2. Youssef et al.
[15] additionally observed that cyclooxygenase 2
(COX-2) alterations were associated with high stage
and grade and predicted poor outcomes in both NB-
SCC and B-SCC. This study highlights a possible pre-
ventive or adjunct role of COX-2 inhibitors in the pre-
vention or treatment of SCC. In a study comparing
fourteen prognostic biomarkers for SCC, a panel of five
markers, including COX-2, FGF-2, p53, Bax, and epi-
dermal growth factor receptor (EGFR), was determined
to best represent outcomes after RC [29]. Human epider-
mal growth factor receptor 2 (HER-2) oncoprotein
expression was also recently identified to be higher in
SCC tumours, suggesting that HER-2-positive tumours
could benefit from targeted agents [30]. As variations in
specific biomarker expression may be associated with
differences in outcomes and/or patient responsiveness
to therapies, these biomarkers may be utilised to guide
the optimal treatment approach.

Prevention and detection

Given that bladder SCC presents at a late stage and por-
tends poor prognosis, it is important that future
research endeavours support the early detection of squa-
mous cell tumours. Patients, especially those with SCI,
should avoid chronic infections and other bladder irri-
tants (e.g. long-term catheterisation and smoking). It is
recommended that patients with SCI, especially those
with indwelling catheters, chronic and recurrent UTIs,
undergo annual screening cystoscopy and urine cytol-
ogy. Reducing the chronic infections and risk factors
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associated with SCC (such as using CISC, rather than
indwelling catheters), may decrease the incidence of
SCC. Prevention of B-SCC involves elimination of the
schistosome intermediate snail host and the use of
anti-bilharzial therapies and screening in endemic areas.
These measures have significantly reduced the incidence
of SCC in Egypt.

Advances in the molecular biology may facilitate the
early detection of NB-SCC. Psoriasin, a calcium-binding
protein expressed by squamous epithelia, has been
described as a potential marker for SCC [3]. Galectin
3 has also been reported as a diagnostic marker for both
TCC and SCC, but the prognostic significance is
unknown. Other biomarkers, including Forkhead box
protein P3 (Foxp3), may allow the early diagnosis of
squamous differentiation and SCC [31].

Discussion

There is a paucity of high quality prospective studies
pertaining to SCC treatment options, particularly for
NB-SCC. As SCC is an uncommon disease, conducting
large-scale, well-controlled prospective studies would be
very challenging. Many of the treatment recommenda-
tions for SCC are based on small observational studies.
At this time, RC is the ‘gold standard’ treatment for
SCC, but other management strategies incorporating
the use of radiotherapy and chemotherapy in the neoad-
juvant or adjuvant setting have been employed with
varying successes. Preoperative radiation followed by
RC appears to confer a survival advantage over RC
alone, although the current evidence is insufficient to
conclude definitively. Further studies are needed to sup-
port treatment recommendations. We describe below
major SCC treatment paradigms, supported by relevant
studies.

RC

RC and urinary diversion is the standard treatment of
SCC of the urinary bladder [2]. There is a general con-
sensus regarding the necessity for radical surgical treat-
ment, as it allows disease control and better survival
than partial cystectomy, radiotherapy, and chemother-
apy. Richie et al. [32] reported a 5-year survival of
48% in patients with NB-SCC undergoing RC, but a
subsequent analysis of the data determined the survival
rate to be lower. More recently, a retrospective analysis
by Kassouf et al. [28] reported that treatment with RC
was associated with recurrence-free survival and noted
that all cases surviving >2 years had undergone RC.
SCC frequently presents as a bulky locally advanced dis-
ease, most of the time unsuitable for partial cystectomy
and sometimes unresectable by RC. There have not been
any large series considering partial cystectomy in the set-
ting of SCC. To date, we believe RC with lymphadenec-

tomy is still the ‘gold standard’ treatment [18,33]. Whilst
RC is the standard of care, there is still a high incidence
of recurrence and low OS. It is believed that neoadju-
vant or adjuvant treatments (radiotherapy + systemic
therapy) could minimise recurrence and improve sur-
vival. These multimodal approaches involving the com-
bination of RC with neoadjuvant treatments have been
reported and are discussed below.

Radiation therapy

Radiation as a primary therapy has previously been
associated with poor outcomes [34-37]. However, it
appears to provide some benefit as a preoperative ther-
apy prior to RC. Prospective randomised studies in B-
SCC have suggested that treatment with preoperative
radiotherapy improves disease-free survival (DFS) over
RC alone [38]. Several studies of NB-SCC have also
reported higher 5-year survival in patients treated with
preoperative radiation and RC vs those treated with
radiation alone or other treatments [34,39,40]. Com-
bined therapy involving preoperative radiation with
RC both enhanced 5-year DFS (40%) over radiation
alone (16%) and lowered rates of recurrence, suggesting
the role of preoperative radiotherapy in minimising
locoregional failures [39,40]. As integrating preoperative
radiation with RC is associated with survival advan-
tages, preoperative radiation and RC with urinary diver-
sion may represent an approach that warrants further
exploration in a prospective randomised study. How-
ever, preoperative radiation may carry the potential risk
of adding technical difficulties and possible intraopera-
tive complications due to inflammation and adhesions
between tissue planes in the radiated area. To date, this
combined approach is not considered standard of care
for these patients.

Adjuvant radiotherapy has historically been associ-
ated with serious side-effects including intestinal
obstruction and urinary fistulae. In B-SCC, a recent
study of patients determined that those not receiving
adjuvant radiotherapy had a DFS of 29% compared
to 48% for those who received adjuvant radiotherapy
[41]. Given advances in radiation techniques and other
promising contemporary studies of B-SCC [42], postop-
erative radiotherapy for SCC should also be revisited.

Radiotherapy with concomitant chemotherapy may
also function as a useful alternative for unresectable
bladder tumours or in cases where bladder preservation
is desired [43]. Thus, whilst there may be a potential clin-
ical advantage in combining radiation with RC, there is
no consensus given the limited data and lack of large
randomised studies with radiotherapy in SCC. Given
that many of the published studies involving radiation
therapy and bladder SCC are older trials, and the recent
advancements in high precision radiotherapy tech-
niques, the potential use of radiation therapy for SCC
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should be explored further, particularly in conjunction
with RC and other systemic therapies.

Chemotherapy

In contrast to the chemosensitive TCC, SCC of the blad-
der has been considered a chemotherapy-resistant dis-
ease, as it has low responsiveness to standard
chemotherapy regimens. Whilst treatment with M-
VAC (methotrexate, vinblastine, doxorubicin and cis-
platin) was ineffective in patients with non-TCC [44],
Galsky et al. [45] published the first prospective study
of patients with unresectable non-TCC, which included
eight patients with pure SCC. The regimen of ifos-
famide, paclitaxel, and cisplatin was active in patients
with SCC, reporting a median survival of 8.9 months
and complete remission in two of the eight SCC cases.
This is the only prospective study in the USA that
specifically included patients with non-urothelial blad-
der cancer showing clinical benefit in this population.
In addition, a study of B-SCC found that neoadjuvant
chemotherapy (NAC) with gemcitabine and cisplatin
induced high response rates with a moderate toxicity
profile [46]. Additional studies with larger samples are
needed to establish whether chemotherapy regimens
are effective in treatment of SCC. The performance of
chemotherapy relative to RC with and without radiation
should also be assessed.

The use of NAC or adjuvant chemotherapy in con-
junction with RC has been explored, but its effectiveness
is uncertain [47]. Gad el Mawla et al. [48] previously
showed promising outcomes in treating B-SCC with
neoadjuvant epirubicin followed by RC and adjuvant
epirubicin. However, there were no confirmatory studies
and this approach did not gain widespread clinical util-
isation. The largest retrospective study in the USA was
reported by the MD Anderson Cancer Center group
[28]. In all, 27 patients with resectable tumours (T2-
T4b) were included, of which eight received preoperative
chemotherapy and/or radiation therapy. Due to rapid
progression of disease, only three of the eight treated
with neoadjuvant therapy (one with NAC, one with
radiation, and one with chemo-irradiation) underwent
RC. The 2-year OS of the overall study group was
47.6%. No conclusion was made on the therapeutic
value of neoadjuvant therapies. Data on adjuvant
chemotherapy are also lacking large, well-designed stud-
ies; studies of adjuvant treatments have generally
involved the continued use of chemotherapy regimens
in select patients who previously responded to NAC.

Immunotherapy

Immunotherapy represents a promising adjunct to con-
ventional RC for SCC treatment. Intravesical BCG is

the standard of care following resection of non-
muscle-invasive TCC. The exact mechanism is still
unknown, but BCG-induced Thl and cytotoxic cellular
immune responses have been implicated [49]. Recent
studies in TCC have also explored potential
immunotherapeutic uses in targeting the programmed
cell death 1 (PD-1)/programmed death-ligand 1 (PD-
L1) axis. PD-1/PD-L1 pathway blockade by antibody
appears to reduce T-cell proliferation and Thl
responses [49]. PD-L1 is expressed on activated T-
cells and is upregulated in TCC. Immune checkpoint
inhibitors have demonstrated activity in metastatic
urothelial carcinoma [50]. A new PD-L1 agent ate-
zolizumab showed durable activity and an objective
response rate of 26% in platinum-refractory metastatic
TCC [51]. Immunotherapy has proven to offer clinical
responses in patients with platinum-refractory meta-
static TCC and may represent as well a new treatment
option for non-urothelial carcinomas including SCC.
Whilst there are currently no data supporting the use
of immunotherapy in SCC of the bladder, it appears
to represent an attractive future approach, as the clin-
ical benefits appear independent of primary tumour
site or histology.

Conclusion

The worldwide incidence of SCC is decreasing. Chronic
inflammation is the main predisposing factor in NB-
SCC. Due to rarity of the disease, there is a lack of Level
I evidence guiding management of SCC. RC remains the
standard treatment for SCC, although local recurrences
are common. Given recent advances in radiotherapy and
previous studies suggesting improved outcomes with
radiotherapy, the role of neoadjuvant/adjuvant radia-
tion should be re-evaluated. Immunotherapy with new
agents targeting PD-1 and PD-L1 may also improve
clinical outcomes. Given the rarity of non-urothelial his-
tologies, SCC should be included in clinical trials using
immunotherapy, as tumour response is independent of
location of primary tumour and histology. Use of
biomarkers in conjunction with classic pathological
prognosticators such as stage, grade, LN involvement
and LVI may also improve prognosis and guide multi-
modal treatment approaches in the era of personalised
medicine.
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