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aBSTracT
iNTroDUcTioN:The gold-standard treatment of muscle-invasive bladder cancer is radical cystectomy (rc), but this
FDQEHDVVRFLDWHGZLWKPRUELGLW\DQGSHULRSHUDWLYHULVNV3DWLHQWVPD\QRWEH¿WIRU5&RUFKRRVHWRSUHVHUYHWKHLUEODGders. There are evolving bladder-sparing treatments that are often delivered in a multimodal approach. Here, we aim to
review recent advances in bladder-sparing treatments.
eViDeNce acQUiSiTioN:We undertook a narrative review informed by a Medline/PubMed literature search using a
combination of terms for recent (5 years) articles in english. relevant studies from authors’ bibliographies were retrieved.
eViDeNce SYNTHeSiS:Bladder-sparing treatment consists of transurethral resection of bladder tumour (TUrBT),
radiotherapy and chemotherapy. experimental approaches with immunotherapy and using gene signatures for radiation
therapy and chemotherapy response are being explored.
&21&/86,216%ODGGHUVSDULQJWUHDWPHQWLVDQRSWLRQIRUSDWLHQWVZLWKEODGGHUFDQFHU7KRVHZKRPD\EHQH¿WPRVW
are those with solitary invasive cancers, those with good bladder capacity and compliance, those who choose to preserve
WKHLUEODGGHUDQGVH[XDOIXQFWLRQDQGZKRDUHQRW¿WIRU5&0XOWLPRGDOEODGGHUVSDULQJDSSURDFKHVPD\KDYHFRPSDrable oncological outcomes to rc and so appear an attractive alternative in suitable patients.
(Cite this article as: Murali-Krishnan S, Pang KH, greco f, fiori c, catto JW, Vavassori Vl, et al. on behalf of eaU-eSrU
(european associations of Urology-european Society of residents Urologist). Bladder-sparing treatment in MiBc: where do
ZHVWDQG"0LQHUYD8URO1HIURO'2,6
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Introduction

B

ladder cancer (Bc) is the 9th most common
cancer worldwide and is more common in
males.1 in europe, the age-standardized incidence
rate (per 100,000 person-years) for men is 17.1
and 3.5 for females.1 The age-standardized mortality in europe for men is 5.2 and 1.1 for females.1
The most common form of Bc is urothelial
cell carcinoma (Ucc) occurring in approximately 80% of cases with 15-25% of cases presenting
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as non-urothelial or “variant” histology, such as
micropapillary, plasmacytoid and sarcomatoid
disease.2 Variant histology is usually considered
as a high-risk disease.3%&LVFODVVL¿HGLQWRQRQ
muscle invasive Bc (NMiBc) and muscle invasive Bc (MiBc).4 in order to increase an early
diagnosis of progression from NMiBc to MiBc,
eorTc genito-urinary cancer group has developed a scoring system.5 The scoring system is
based on a number of clinical (previous recurrence rate, tumor number, size and Ta or T1) and
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pathological factors (tumor grade and presence
of ciS), which are scored to give a 1-year recurUHQFHSUREDELOLW\RIEHWZHHQ5 Treatment
of Bc depends on the stage of disease, variant hisWRORJ\SDWLHQW¿WQHVVDQGSDWLHQWSUHIHUHQFHV
in NMiBc, tumors are treated according to risk
VWUDWL¿FDWLRQZLWKORZULVNWXPRUVEHLQJWUHDWHG
with TUrBT and a single instillation of intravesical chemotherapy to high risk tumors being
offered TUrBT and intravesical immunotherapy
(Bacillus calmette-guerin, Bcg) or rc.7
The gold-standard treatment of MiBc is rc,
however many patients with Bc have competing
diseases and have considerable risks of mortality
from other causes.)RUWKRVHZKRDUHXQ¿WIRU
rc and who prefer to not have their bladder removed, then bladder-sparing options with multi.
modal approaches have been developed. There
is increasing quality of data comparing bladdersparing treatment with rc, and here we discuss
the components and outcomes of bladder-sparing
treatment.10-12

Evidence acquisition
a non-systematic Medline/PubMed literature
search was performed with different combination
of terms including “bladder cancer treatment,”
“muscle-invasive bladder cancer treatment,”
“radiotherapy,” “chemotherapy,” “cystectomy,”
“trimodal,” “multimodal,” “immunotherapy”
and “bladder sparing.” only articles in english
language from the last 5 years were obtained.
relevant meta-analyses and original articles
were reviewed and retrieved from authors’ bibliographies.
Muscle-invasive bladder cancer

approximately 25% of Bcs at presentation are
found to be muscle invasive or metastatic.13
MiBc is much more aggressive than NMiBc
with a 5-year survival of less than 15% when
left untreated.14 MiBc is always considered
high grade therefore prognostic information is
limited from the histological grading and is predominately ascertained from the TNM staging.15
However, emerging research demonstrates more
targeted treatment can be provided on the basis of
histological subtypes of MiBc. an example
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of this includes p53-like MiBcs being resistant
to neoadjuvant chemotherapy (Nac).17 This rePDLQVDQDUHDZLWKVOLJKWO\FRQÀLFWLQJHYLGHQFH
and more research is needed.
Surgical treatment of MIBC

The management of MiBc can involve removing the bladder with adjacent structures (rc)
or bladder-sparing modalities (figure 1). The
gold-standard treatment for localized MiBc is
rc with pelvic lymph node dissection (PlND).
However, recurrence develops in around 32% of
patients 5 years following the procedure and rc
can be a morbid procedure.19 early complications related to rc include bleeding, bowel injury, infection, collection (urine leak/lymphocele)
and ileus. long-term complications include ureteric stricture, herniation and disease recurrence.
efforts to reduce the trauma of surgery have
been developed, such as enhanced recovery after surgery and the use of minimal invasive approaches.20-25 When compared with open rc,
robot-assisted radical cystectomy (rarc) has
been shown to reduce blood loss and length of
stay.23, 25-28
Despite radical treatment with rc, approximately half of all patients with MiBc have a
mortality associated with local recurrence or preexisting metastatic disease.8 as a result neoadjuvant treatment options have been sought after
with major trials exploring the use of Nac being performed between 1991 and 2003.27 Similar studies were performed for neoadjuvant radiotherapy (rT) however a 2018 meta-analysis
of 10 rcTs by Mcalpine et al. of preoperative
57 FRQFOXGHG WKHUH ZDV QR VLJQL¿FDQW VXUYLYDO
EHQH¿WDW\HDUVZLWKDQRGGVUDWLR 25 RI
&, 29
MIBC bladder preservation treatment
Why bladder preserving treatments?

Patients may choose to avoid rc as they wish
to keep their bladder in situ (for quality of life
[Qol], body image reasons etc.), for sexual
preservation or they are of high anesthetic risk.30
feuerstein et al. compared Qol in MiBc patients treated with bladder-sparing options
against rc patients and there appeared to be a
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figure 1.—overview of treatment options available for bladder cancer.
The management of MiBc can be rc or bladder-sparing options. These options include TUrBT, rT and chemotherapy, often
delivered through a multimodal route. There are evolving immunotherapies which have also shown to be effective.
10%,&QRQPXVFOHLQYDVLYHEODGGHUFDQFHU0%,&PXVFOHLQYDVLYHEODGGHUFDQFHU785%7WUDQVXUHWKUDOUHVHFWLRQRI
EODGGHUWXPRU%&*%DFLOOXV&DOPHWWH*XHULQ5&UDGLFDOF\VWHFWRP\57UDGLRWKHUDS\

similar or better Qol in those receiving bladdersparing treatment, with satisfactory sexual and
urinary function but with gastrointestinal side effects.317KHVHGDWDVXSSRUWHG¿QGLQJVE\DFURVV
sectional study looking at health related Qol
markers in patients treated with bladder-sparing
therapy (trimodal therapy [TMT] in this case)
against rc. The study used six validated Qol
instruments to score the patients and then a multivariate analysis of the mean Qol scores was
performed to assess different aspects of the patients’ Qol. The patients undergoing TMT had
a better general Qol (average points difference
9.7, 95% ci 4.1-15.3, P=0.001), better bowel
function (average points difference 4.5, P=0.02),
fewer problems to get or maintain an erection
(average points difference 32.1, P<0.001), and
also showed less concern about body image (average points difference 15.9, P<0.001).32
a study of canadian urologists, medical oncolRJLVWVDQGUDGLDWLRQRQFRORJLVWVLGHQWL¿HGDQXPber of barriers and enabling factors to the use of
bladder-sparing therapy in their practice.33 Data
showed that there was a perception that bladdersparing treatment resulted in an inferior survival
compared to rc (mean estimates of survival at
5 years of bladder-sparing treatment 54.9% and
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IRU5& DQGWKDWDODFNRIUHIHUUDOV\VWHPV
existed between urology and radiation oncology.33 The study demonstrated that these barriers
often led to patients not being routinely offered
bladder-sparing options. in practices that enabled
bladder-sparing therapy, presence of “champions” (one who believes in bladder-sparing treatment and is an advocate for its adoption) was a
key factor and all options should be presented
and undergo multidisciplinary reviews.33
Patient selection

The most widely accepted bladder-preserving
strategy is TMT.34 This involves an attempted
complete TUrBT, rT and chemotherapy.34
Bladder-preserving therapy is offered to patients with MiBc stage c(linical)T2N0M0 who
DUH HLWKHU XQ¿W IRU 5& RU WKH\ KDYH FKRVHQ WR
preserve their bladder, understanding the risks
involved in this approach.34
Higher tumor stages appear less responsive
to chemotherapy and rT. for example, in an
observational study of 415 patients treated with
bladder-sparing therapy for MiBc, a reduced response rate was demonstrated as the tumor stage
worsened (metastases-free survival at 5 years
7  7  DQG 7  35 No effect
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was seen in response when comparing multifocal lesions to single lesions, however multifocal
lesions were associated with a greater risk of local recurrence following complete response to
bladder-sparing treatment.35
Since T3 tumors invade perivesical tissue and
T4 tumours invades prostate stroma, seminal
vesicles, uterus, vagina, pelvic wall and/or the
abdominal wall there is a preference to managing them surgically in suitable patients, even
though this may be palliative, due to their poorer
response to chemotherapy and rT.
MiBc patients with associated hydronephrosis show reduced complete response rates to
bladder-sparing therapy and therefore should not
be routinely offered, however it is not an absolute contraindication.37, 38
Very limited data has been produced regardLQJ%&ZLWKYDULDQWKLVWRORJ\WKHUHIRUHWKHXVH
of bladder-sparing therapy in these patients does
not have a strong evidence base. a retrospective
DQDO\VLV RI  SDWLHQWV ZLWK 8&& DQG YDULDQW
histology treated with bladder-sparing therapy
VKRZHG QR VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH LQ
\HDU GLVHDVHVSHFL¿F VXUYLYDO UDWHV 8&&
 DQG YDULDQW KLVWRORJ\  KD]DUG UDWLR
+5 &,3  18
Surgical therapy
TMT

TMT is composed of three different stages,
TUrBT, rT and chemotherapy.
TUrBT is a crucial element of the TMT model
and should be as complete as possible. even in
patients undergoing rc, complete TUrBT has
EHHQVKRZWRLQFUHDVHRYHUDOODQGGLVHDVHVSHFL¿F
survival rates.39-41 a single center retrospective
DQDO\VLVRISDWLHQWVVKRZHGDVWDWLVWLFDOO\VLJQL¿cant difference in complete response rates to bladder-sparing therapy.42 complete response was
achieved in 79% of those whom had undergone a
complete TUrBT against 57% of those whom had
undergone an incomplete resection (P<0.001).42
There are two methods of bladder-sparing
treatment that have been outlined following maximal transurethral resection, split course chemoradiation and single course chemoradiation. The
split course regime involves induction radiation
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therapy given at approximately 40gy with concurrent chemotherapy following TUrBT.43 This
is followed by cystoscopic assessment with biopsies. if there is an incomplete response, patients will be offered a salvage rc, however if
a complete response is achieved, consolidation
UDGLRWKHUDS\ XVXDOO\WR*\ ZLWKFRQFXUrent chemotherapy will be given followed by
cystoscopic surveillance.42
Single course chemoradiation (or as its also
known, continuous course) consists of giving
IXOO GRVH UDGLRWKHUDS\ DW DSSUR[LPDWHO\ *\
with concurrent chemotherapy after TUrBT.43
cystoscopic assessment and biopsies are then
performed 1-3 months following TMT. in patients with good response, cystoscopic surveillance is commenced. Salvage rc will be offered
if there is an incomplete response.43
TURBT

$QDUHDRILQWHUHVWIRU785%7LVWKHÀXRUHVFHQFH
based photodynamic technique of blue light cystoscopy. This works on the preferential uptake
and subsequent accrual of protoporphyrins in
Bc cells.44 3URWRSRUSK\ULQV HPLW D UHG ÀXRUHVFHQFHZKHQEOXHOLJKW QPZDYHOHQJWKV 
touches it as it is converted to photoactive porphyrins.44 There are currently 2 agents that have
been investigated, namely hexaminolevulinate
and 5-aminolevulinic acid, however the former
is a more potent agent and is the only one that
has food and Drug administration and european
Medicines agency approval.44
The technology has mainly been used in
NMiBc and a meta-analysis comparing hexaminolevulinate cystoscopy against standard
white light cystoscopy showed improved detection with 24.9% of patients having at least one
additional Ta/T1 tumor seen (P<0.001).45 furWKHUPRUHWKHUHFXUUHQFHUDWHVZHUHVLJQL¿FDQWO\
lower overall using hexaminolevulinate cystosFRS\ZLWKDUHODWLYHULVNRI &,
3  45
a more recent meta-analysis investigated
the effects of the technology on progression of
NMiBc. With a median follow-up of approximately 28 months, progression was seen in 44
RXWRI  SDWLHQWVZKRXQGHUZHQWKH[DPLQROHYXOLQDWH F\VWRVFRS\ DQG  RXW RI 
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(10.7%) who underwent standard white light
cystoscopy. The or for progression in white
OLJKW785%7ZDVZKHQFRPSDUHGWRKH[aminolevulinate cystoscopy (95% ci 1.10-2.45,
P=0.01).
in the context of bladder sparing treatments
IRU 0,%& ÀXRUHVFHQFHEDVHG F\VWRVFRS\ PD\
show multifocal lesions which may missed, such
as ciS or smaller Ta/T1 tumors, when focusing
on a T2 tumor, thereby reducing recurrence rates.
This is an area that has not yet been researched as
the technology is not yet widely used but may be
a line of enquiry in the future.
Cryotherapy

for those patients who have unresectable tumors,
VXFKDVWKRVHZKRKDYHGLI¿FXOWWRUHDFKWXPRUV
cystoscopically or grossly adherent bladder for
which cystectomy may be abandoned, an alternative treatment has been devised but is still not
YHUL¿HG LQ ODUJH VWXGLHV &U\RWKHUDS\ LQ 0,%&
has been trialed in small patient cohorts.
a preliminary study of 7 patients with T4b
unresectable cancer (rc was abandoned in these
patients) underwent transrectal ultrasound guided transperineal cryosurgery.47 out of the 7 patients, 2 died due to pulmonary metastasis and
2 died due to extensive abdominal and pelvic
metastasis.47 at 43 months after cryosurgery, the
remaining 3 patients were alive with no evidence
of progression.47
an earlier study of 32 patients with MiBc
was performed to evaluate the feasibility of cT
guided cryoablation of the tumor performed with
local anesthetic. With an average follow-up of
33 months, 29 patients had no evidence of tumor
recurrence.48 This procedure might be an option
in patients who are unsuitable for general or regional anesthesia.
Radiotherapy

radiotherapy has been used as a treatment for
%& VLQFH  ZLWK UDGLFDO UDGLRWKHUDS\ RQO\
being used for those who have inoperable tumors
RUDUHXQ¿WIRU5&27 rT alone has been shown to
have poorer outcomes when compared to chemoradiotherapy.49, 50
$ SKDVH  5&7 FRPSDUHG  SDWLHQWV ZLWK
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MiBc treated using radiotherapy with or with
V\QFKURQRXV FKHPRWKHUDS\ ÀXRURXUDFLO DQG
mitomycin).49 in addition, patients were also
randomized to either receive whole-bladder raGLRWKHUDS\ RI PRGL¿HGYROXPH LQ ZKLFK WKH
volume of the bladder receiving full dose radiation was reduced. The primary end point was
survival-free of locoregional disease and secondary end points were overall survival and toxicity.49 at 2 years patients undergoing rT alone
had a locoregional disease-free survival rate of
54% compared to the chemoradiotherapy group,
49 The median follow-up for the study was
 PRQWKV DQG DW WKLV VWDJH WKH FKHPRUDGLRtherapy group was approximately 1.47 times
more likely to be locoregional disease free comSDUHGWR57DORQH +5&,
P=0.03).49
The precise technique, fractionation and dosages has not been standardized for bladder-sparing treatment but as described above, the regimes
are usually split course or continuous. The most
frequently used technique is to target the whole
pelvis and pelvic lymph nodes at a dose of 40gy
using conventional fractionation, followed by a
boost dose of radiation to the whole bladder at a
dose of 20gy with conventional fractionation.51
$ UHFHQW 5&7 FRPSDUHG  SDWLHQWV KDYLQJ
reduced volume rT (group 1) and standard rT
(group 2) as part of single course TMT.52 They
IRXQGQRVLJQL¿FDQWGLIIHUHQFHLQGLVHDVHUHFXUrence (group 1, 7.1% vs. group 2, 10.3%), metastases (group 1, 17.9% vs. group 2, 13.8%)
or overall survival (group 1, 75% vs. group 2,
79.3%) but decreased radiation toxicity (group 1,
93.3% vs.JURXS 52 an earlier similar
rcT showed similar results but both studies had
relatively small patient numbers.53
Chemotherapy

chemotherapy can be delivered preoperatively
(Nac) in MiBc prior to rc to improve outcomes. in addition, it can be given post-operatively in the form of adjuvant or palliative therapy. in bladder sparing treatments for MiBc,
chemotherapy makes up a key component of
TMT, aiming to increase the radio-sensitivity of
the tumor.
Bc is associated with complex genetic and epi-
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genetic alterations. in order to understand the molecular basis of NMiBc progression, treatment
responses and recurrence and metastasis following radical treatment, The cancer genome atlas
(Tcga) project which begun in 2005 aimed at
identifying genetic mutations in cancer. The
genomic mutation of 131 chemotherapy-naive
MiBc (T2-4, Nx, Mx) samples have been reported and recurrent mutations in 32 genes involved
in cell-cycle and chromatic regulation, and kinase
VLJQDOLQJSDWKZD\VKDYHEHHQLGHQWL¿HG54, 55
as discussed previously outcomes are improved with radio-sensitizing chemotherapy
prior to rT when compared to rT alone.49, 50 The
most frequently used and studied radio-sensitisLQJ DJHQWV XVHG DUH FLVSODWLQEDVHG DQG ÀXRURuracil with mitomycin c.
cisplatin was shown to be safe and feasible in
1987 in those who were deemed unsuitable for
rc in a small study of patients undergoing radiotherapy with 70 mg/m2 of cisplatin (given intravenously every three weeks for eight courses).59
a rcT comparing rT with or without 100mg/
m2 of cisplatin in patients with T2-T4b Bc
VKRZHGWKDWSHOYLFUHFXUUHQFHZDVVLJQL¿FDQWO\
reduced in those receiving cisplatin at 40% compared to 59% of the control group after 5 years
3   2YHUDOO VXUYLYDO ZDV QRW VLJQL¿cantly affected by the addition of cisplatin but
the study was inadequately powered for this.
a 2-step meta-analysis of 15 rcT (N.=3285)
compared platinum-based Nac with local treatment compared to local treatment alone. loFDO WUHDWPHQW ZDV GH¿QHG DV 5& RU 57 ZLWK 
out of the 15 studies including rT. The use of
cisplatin-based Nac was found to have a sigQL¿FDQW VXUYLYDO EHQH¿W ZLWK 1$&  vs.
ZLWKRXW 1$&  +5   &, 
3   in the second step of the study,
UHWURVSHFWLYH GDWD 1   RQ SDWKRORJLFDO
response and overall survival was compared
between methotrexate, vinblastine, doxorubicin
and cisplatin (MVac) against gemcitabine and
cisplatin/carboplatin (gc). 1R VLJQL¿FDQW GLIference in pathological response between MVac
DQG *& 25   &,  3  
was found, however, overall survival was found
WR EH VLJQL¿FDQWO\ KLJKHU ZLWK WKH XVH RI *&
+5&,3  



approximately 30% of patients with MiBc
are unsuitable for cisplatin-based chemotherapy,
ZLWKWKHSURSRUWLRQFOLPELQJWRJUHDWHUWKDQ
in the above 80-year age bracket.
7KHUHDUHQRVWXGLHVWKDWVSHFL¿FDOO\ORRNDW
VSHFL¿FWKUHVKROGVIRUFLVSODWLQXVDJH+RZHYer, a consensus for patients with metastatic Bc
was formulated to exclude patients who are un¿W IRU FLVSODWLQEDVHG FKHPRWKHUDS\ 7KLV ZDV
based on the most commonly used standard
criteria used in clinical trials. These include
patients meeting any one of the following criteria: WHo/ecog (World Health organization/
eastern cooperative oncology group) performance status of 2, creatinine clearance of less
WKDQ P/PLQ 1<+$ 1HZ <RUN +HDUW $Vsociation) class 3 heart failure, cTcae (common Terminology criteria for adverse events)
version 4, grade 2 audiometric hearing loss or
peripheral neuropathy.
in patients that are eligible for cisplatin-based
chemotherapy, the most commonly used regime
LVÀXRURXUDFLOZLWKPLWRP\FLQ&$VSUHYLRXVO\
discussed James et al. were able to demonstrate
VLJQL¿FDQW UDGLRVHQVLWL]DWLRQ XVLQJ ÀXRURXUDFLO
with mitomycin c.49
other alternatives include carbogen and nicoWLQDPLGH &21  IRU K\SR[LF PRGL¿FDWLRQ SULRU
to rT. a rcT of 333 MiBc/high grade T1 patients compared rT against rT with coN with
F\VWRVFRSLF FRQWURO DW  PRQWKV DV WKH SULPDU\
end point with secondary end points of overall
survival and local relapse-free survival over 3
years.7KHUHZDVQRVLJQL¿FDQWLPSURYHPHQWRI
cystoscopic control between the two groups however the addition of coN was favorable in terms
RIRYHUDOOVXUYLYDO 57vs.57&21
+5&,3  DQGORcal relapse-free survival (rT, 43% vs. rT+coN,
+5&,3  
Immunotherapy

,PPXQRWKHUDS\ZDV¿UVWXVHGLQ%&LQLQ
the form of Bcg. The mechanism of action of
Bcg is not fully understood however there are
two modes of actions that have been demonstrated: direct interaction with the urothelium and
Bcg internalization. it is indicated in NMiBc
patients who are high risk for progression. 
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Since then our understanding for the immunogenic basis for Bc has grown and interest has
been shown for immunotherapy especially since
the long lasting response rates of immune checkpoint blockade seen in patients with metastatic
Bc. The programmed cell death ligand-1 (PDl1) receptor and programmed death-1 (PD-1)
regulates T cell activity and when they are targeted and are blocked by monoclonal antibodies,
such as durvalumab (PD-l1) or pembrolizumab
(PD-1), T cell antitumor activity can increase.
in an open label phase-3 trial for metastatic
Bc patients who had recurred or had progressive
disease following platinum-based chemotherapy
were treated with pembrolixumab or the investigators choice of chemotherapy (paclitaxel,
GRFHWD[HO RU YLQÀXQLQH  The median overall
survival in the pembrolizumab group was 10.3
months versus 7.4 months in the chemotherDS\ JURXS JLYLQJ D VLJQL¿FDQWO\ ORQJHU RYHUDOO VXUYLYDO WLPH +5   &, 
P=0.002).
cytotoxic T-lymphocyte–associated antigen
 &7/$RWKHUZLVHNQRZQDV&' LVDQother receptor of interest in urological malignancies. cTla-4 is only found on T cells and regulates the amplitude of T cell activity at the early
stage. cTla-4 is blocked by anti-cTla-4 antibodies, such as ipilimumab, which results in a
broad enhancement of the immune response by
up regulating cD4+ T cell activity and inhibiting
T cell-dependent immunosuppression. in 2010
a phase i clinical trial investigating the anti-cTla-4 therapy, found it to have a tolerable safety
SUR¿OHLQWKHSUHVXUJLFDOVHWWLQJ70 currently a trial using tremelimumab (an anti-cTla-4 agent),
is being assessed in combination with durvalumab prior to rc in non-metastatic MiBc patients.71
To our knowledge, there are currently no studies identifying the role of immunotherapy in
MiBc patients and bladder preservation therapy.
There are however a number of registered trials
that are currently in the recruiting phase, which
PD\ DGGUHVV WKHVH TXHVWLRQV 1&7
- Pembrolizumab With chemoradiotherapy as
Treatment for Muscle invasive Bladder cancer,
1&7  3HPEUROL]XPDE >0.@
gemcitabine, and concurrent Hypofractionated
radiation Therapy for Muscle-invasive Urothe-
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lial cancer of the Bladder, NcT02845323 - Neoadjuvant Nivolumab With and Without Urelumab in Patients With cisplatin-ineligible Muscleinvasive Urothelial carcinoma of the Bladder).72
Predictive gene signatures for response to chemotherapy and radiotherapy

advances in molecular subtyping have allowed
MiBc to be divided into distinct subgroups with
varying characteristics. There are four widely
XVHG SXEOLVKHG FODVVL¿FDWLRQ PHWKRGV 8QLYHUsity of North carolina (UNc), MD anderson
cancer center (MDa), The cancer genome atlas (Tcga), and lund University (lund) (figure
2).17, 54, 73, 74   81& FODVVL¿HV 0,%& LQWR WZR
broad subgroups, luminal (cells exhibit markers
of terminal urothelial differentiation) and basal
(express genes of basal urothelial cells). in addiWLRQDVXEVHWRIEDVDOWXPRUVFDQEHFODVVL¿HGDV
FODXGLQORZ73 2) MDa divides MiBc into three
JURXSVOXPLQDOSOLNHDQGEDVDOWXPRUV17 3)
Tcga divides MiBc into four groups: cluster i
(luminal/papillary-like with Her2), ii (luminallike with Her2), iii (basal/squamous-like) and
iV (basal/squamous-like with stroma and musFOH IHDWXUHV 54   /XQG GLYLGHV 0,%& LQWR ¿YH
JURXSV EDVHG RQ JHQH H[SUHVVLRQ SUR¿OHV XUREDVDO$ JHQRPLFDOO\ XQVWDEOH LQ¿OWUDWHG VTXDmous cell carcinoma (Scc) like and urobasal B.74
7KH VLJQL¿FDQFH RI WKH JURXSV DUH REVHUYHG
in survival outcomes and in response rates to
Nac.17 Seiler et al. found that basal tumors
1   KDG VLJQL¿FDQWO\ ZRUVH RYHUDOO VXUvival over 8 years compared to luminal tumors

UNC

Luminal

MDA

Luminal

TCGA

Cluster I

Lund

Uro A

Basal

TP53-like Basal

Cluster II

Cluster IV Cluster III

Genomically ustable Infliltrated SCC-like

Uro B

figure 2.—Molecular subtypes of baldder cancer and the
RYHUODSVLQFODVVL¿FDWLRQ
7KHUH DUH IRXU FODVVL¿FDWLRQV RI %& PROHFXODU VXEW\SHV
Subtypes of Bc predict response to neoadjuvant chemotherapy.
81$8QLYHUVLW\RI1RUWK&DUROLQD0'$0'$QGHUVRQ
&DQFHU&HQWHU7&*$7KH&DQFHU*HQRPH$WODDV/XQG
/XQG8QLYHUVLW\8URXUREDVDO6&&VTXDPRXVFHOOFDUFLQRPDOLNH%&EODGGHUFDQFHU

MiNerVa Urologica e Nefrologica

107

©

7KLVGRFXPHQWLVSURWHFWHGE\LQWHUQDWLRQDOFRS\ULJKWODZV1RDGGLWLRQDOUHSURGXFWLRQLVDXWKRUL]HG,WLVSHUPLWWHGIRUSHUVRQDOXVHWRGRZQORDGDQGVDYHRQO\RQH¿OHDQGSULQWRQO\RQHFRS\RIWKLV$UWLFOH,WLVQRWSHUPLWWHGWRPDNHDGGLWLRQDOFRSLHV HLWKHUVSRUDGLFDOO\
RU V\VWHPDWLFDOO\ HLWKHU SULQWHG RU HOHFWURQLF  RI WKH$UWLFOH IRU DQ\ SXUSRVH ,W LV QRW SHUPLWWHG WR GLVWULEXWH WKH HOHFWURQLF FRS\ RI WKH DUWLFOH WKURXJK RQOLQH LQWHUQHW DQGRU LQWUDQHW ¿OH VKDULQJ V\VWHPV HOHFWURQLF PDLOLQJ RU DQ\ RWKHU PHDQV ZKLFK PD\ DOORZ DFFHVV
WRWKH$UWLFOH7KHXVHRIDOORUDQ\SDUWRIWKH$UWLFOHIRUDQ\&RPPHUFLDO8VHLVQRWSHUPLWWHG7KHFUHDWLRQRIGHULYDWLYHZRUNVIURPWKH$UWLFOHLVQRWSHUPLWWHG7KHSURGXFWLRQRIUHSULQWVIRUSHUVRQDORUFRPPHUFLDOXVHLVQRWSHUPLWWHG,WLVQRWSHUPLWWHGWRUHPRYH
FRYHU  RYHUOD\ REVFXUH EORFN RU FKDQJH DQ\ FRS\ULJKW QRWLFHV RU WHUPV RI XVH ZKLFK WKH 3XEOLVKHU PD\ SRVW RQ WKH$UWLFOH ,W LV QRW SHUPLWWHG WR IUDPH RU XVH IUDPLQJ WHFKQLTXHV WR HQFORVH DQ\ WUDGHPDUN ORJR RU RWKHU SURSULHWDU\ LQIRUPDWLRQ RI WKH 3XEOLVKHU

COPYRIGHT 2019 EDIZIONI MINERVA MEDICA
MUrali-KriSHNaN

BlaDDer-SPariNg TreaTMeNT iN MiBc

1   ZKHQ XVLQJ WKH 81& FODVVL¿FDWLRQ
system in non-Nac-treated patients (P=0.009).
These results were contrasted by those receiving Nac and the luminal subgroup (N.=107)
VKRZHGVLJQL¿FDQWO\EHWWHUVXUYLYDOLQWKHEDVDO
subgroup (N.=52) (P=0.014) with particularly
poor response rates seen in claudin-low patients
(N.=41).
Tanaka et al.XVHGWKH/XQGFODVVL¿FDWLRQDQG
investigated 92 post rc patients’ response to
chemoradiotherapy.75 Those with urobasal cancers had a 15% complete clinical response rate
WR FKHPRUDGLRWKHUDS\ ZKLFK ZDV VLJQL¿FDQWO\
lower than the genomically unstable (52%,
P<0.001) or the Scc-like (45%, P=0.01).75
6SHFL¿F SURWHLQ H[SUHVVLRQ KDV DOVR EHHQ
shown to have an effect on survival in MiBc
patients. for example, low Mre11 expression
ZDVDVVRFLDWHGZLWKDSRRU\HDUFDQFHUVSHFL¿F
survival following rT when compared to high
Mre11 expression patients (low 43.1% vs. high
3   This effect was not seen in rc
SDWLHQWV ORZvs.KLJK3  
in solid tumors, areas of hypoxia have been
found to have increased radioresistance.77 carbogen and nicotinamide (coN) are used to modify hypoxia in tumors, to improve oxygenation
and reduced hypoxic cell radioresistance.78
Yang et al. investigated the predictive effect
of hypoxia gene signatures in 151 Bc patients
to determine if rT+coN gives better survival
outcomes than rT alone.79 in patients who had
high-hypoxia expression, rT+coN resulted in a
greater local progression-free survival at 5 years
ZKHQFRPSDUHGWR57DORQH +5&,
3  797KHUHZDVQRVLJQL¿FDQW
difference between rT+coN and rT in the lowhypoxia group.79
Molecular subtypes have not yet been used as
predictive markers bladder-sparing approaches
but given the increased survival rates in basal
subgroups with Nac and improved clinical response rates in urobasal cancers to chemoradiotherapy post rc, these groups may have more
EHQH¿WIURPEODGGHUVSDULQJDSSURDFKHV
Comparison of outcomes

outcomes for bladder preservation strategies are
largely dependent on retrospective analyses, with

108

the exception of a few small rcTs. comparisons
of bladder preservations strategies to rc have
often been limited to cancer registries or single
centers, which can result in heavy selection bias.
a recent large systematic review and metaanalysis was performed in effort to gain more robust data on the effectiveness of bladder-sparing
therapy versus rc plus PlND. in the study 11
studies were included, with 2 rcTs (N.=205) and
the rest were cohort studies (N.=43,829).10 a total
RIZHUHLQWKH5&JURXSDQGLQWKH
bladder-sparing therapy group with overall surYLYDO FDQFHUVSHFL¿F VXUYLYDO DQG SURJUHVVLRQ
free survival being the main outcomes assessed.10
in terms of overall survival and progression-free
VXUYLYDO QR VLJQL¿FDQW GLIIHUHQFH ZDV VHHQ EHWZHHQ WKH JURXSV RYHUDOO VXUYLYDO +5 
95% ci 0.85-1.31) (progression-free survival:
+5&, 10$VLJQL¿FDQWGLIference was seen favoring rc with regards to
FDQFHUVSHFL¿FVXUYLYDO +5&,
 10 However, caution should be taken in giving credence to the results of the study, as they
themselves grade the certainty of evidence as
“very low” in accordance to the graDe Working group grade of evidence due to the high reliance of prospective data collection and bias attributable to this.10
Pooled analysis of prospective bladder preVHUYLQJSURWRFROVJDYHHYLGHQFHRIHI¿FDF\DQG
safety of multimodal therapy. in this study, rates
\HDUDQG\HDU DQGGLVHDVHIUHH
VXUYLYDO \HDU  DQG \HDU   ZHUH
comparable to equivalently staged rc patients.11
a recent retrospective analysis comparing the
costs associated with bladder-sparing therapy
versus rc in US (based on data between 2011
and 2013) showed a greater median total cost
for bladder-sparing therapy.12 The median difIHUHQFH DW  GD\V ZDV  DQG  DW
180 days.12 This study also demonstrated a sigQL¿FDQWO\GHFUHDVHGRYHUDOOVXUYLYDODQGFDQFHU
VSHFL¿F VXUYLYDO LQ WKH EODGGHUVSDULQJ JURXS
RYHUDOOVXUYLYDO+5&, 
FDQFHUVSHFL¿FVXUYLYDO+5&,
-1.83).12
in a recent study evaluating health-related
Qol markers in Bc patients showed a statistiFDOO\VLJQL¿FDQWQHJDWLYHLPSDFWZKHQFRPSDU-
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ing patients who have undergone rc against
those who have had conservative treatment.80
This was across nearly all of the physical and
mental domains tested.
Salvage cystectomy

for those who fail bladder-sparing therapy, salvage rc is offered. This is often considered a
PRUHGLI¿FXOWXQGHUWDNLQJGXHWRWKHGHVPRSODVtic reaction following radiotherapy, making it
harder to identify planes for dissection.81
in a report of 91 patients treated with salvage
rc following bladder-sparing therapy failure,
an acceptable morbidity was found with slightly higher complication rate when comparing to
standard rc case series.82
Salvage rc rates have varied from center to
center with no high-level data to quote precise
UDWHV*RU¿Wet al.GHVFULEHGDUDWHRI.XONDUQL
et al. found a rate of 10% and Kim et al. showed
a rate of 12%.83-85 as previously discussed, many
patients elect to avoid rc for Qol reasons.

Conclusions
rc is the gold-standard treatment for MiBc and
is an option for high-risk NMiBc. Those who are
XQ¿WRUGRQRWZDQWWRXQGHUJRVXFKKLJKPRUbid procedure resulting in bladder removal and
urinary diversion may be offered bladder-sparing
treatment. This takes the form of TUrBT, radiotherapy, chemotherapy or immunotherapy and is
often used in a multimodal approach to improve
outcomes. Molecular subtypes of Bc help to predict response to Nac. There are increasing data
on outcomes of multimodal therapy and appear
to be comparable to outcomes from rc.  
The data that is currently available is generally
not high powered and often have numerous biases. There are ongoing trials to evaluate novel
systemic therapies, which may act alone or form
part of a multimodal model.
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