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Muscle-invasive bladder cancer (MIBC) is a highly aggressive disease with a
significant risk of recurrence with metastatic disease. Neoadjuvant
chemotherapy has been the preferred approach for cisplatin-eligible patients,
with regimens such as dose-dense methotrexate, vinblastine, doxorubicin and
cisplatin (ddMVAC), as well as gemcitabine plus cisplatin (GC). Recent trials
adding immune checkpoint inhibitors to cisplatin-based chemotherapy in the
perioperative setting have shown promising results. Notably, the phase III
NIAGARA trial established durvalumab plus GC as a new standard of care for
perioperative treatment of cisplatin-eligible patients with MIBC. For cisplatin-
ineligible patients, comprising approximately half of the MIBC population,
alternative treatment strategies are explored in clinical trials, including
immunotherapy, antibody-drug conjugates (ADCs) and novel drug
combinations. Furthermore, the emergence of circulating tumor DNA
(ctDNA) as a biomarker for treatment guidance is under investigation for risk
stratification and personalization of adjuvant immunotherapy. This review
article highlights the current practice in MIBC management, focusing on
neoadjuvant and perioperative treatment strategies, novel therapeutic

approaches and the evolving role of biomarkers in guiding clinical decisions.
PEER REVIEWED ARTICLE

Peer reviewers:
Prof. Maria De Santis, Department of Urology, Charité Universititsmedizin
Berlin, Berlin, Germany, and Department of Urology, Medical University of

Vienna, Vienna, Austria

One anonymous peer reviewer

a Corresponding author:
PD Dr Ursula Vogl
Oncology Institute of Southern Switzerland
Ente Ospedaliero Cantonale
Via Athos Gallino 12
CH-6500 Bellinzona
Switzerland

E-mail: ursula.vogl@eoc.ch


https://doi.org/10.36000/HBT.OH.2025.24.184
mailto:ursula.vogl@eoc.ch
https://doi.org/10.36000/HBT.OH.2025.24.184

Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer

This article was received on May 14, 2025; accepted after peer review on June
25, 2025; published on June 27, 2025.

Introduction

Urothelial carcinoma of the bladder is one of the most frequently diagnosed
malignancies globally, with an estimated annual incidence of approximately
600,000 new cases and 200,000 related deaths.! The primary etiological factor
for bladder cancer is tobacco smoking, which is implicated in nearly 50%
of all cases.? Additionally, prolonged occupational exposure to carcinogenic
substances, such as aromatic amines and polycyclic aromatic hydrocarbons,
significantly contributes to disease risk. Approximately 75% of newly
diagnosed bladder cancer cases present as non-muscle-invasive disease,
characterized by a lower immediate mortality risk but a high propensity risk
of recurrence and progression.> Muscle-invasive bladder cancer (MIBC) is an
aggressive form of bladder cancer with a high risk of recurrence and poor
overall prognosis despite intensive local and systemic therapies.4 The current
standard of care is cisplatin-based neoadjuvant chemotherapy followed by
radical cystectomy, which has been shown to improve disease control and
survival outcomes.” However, half of the patients are ineligible for cisplatin
due to renal impairment or other comorbidities and thus there is a high
unmet need for alternative treatment strategies.

Recent advancements in the treatment of metastatic urothelial cancer have
initiated a paradigm shift in perioperative management, driven by the
development of novel therapies and a better understanding of tumor
biology.s'8 While neoadjuvant chemotherapy has been the mainstay for
decades, ongoing research has aimed to improve current strategies and
prolong patient survival by incorporating immunotherapy, targeted therapies
such as antibody-drug conjugates (ADCs) and novel drug combinations into
disease management. These agents provide potential benefits to patients with
MIBC, particularly those ineligible for conventional chemotherapy. However,
despite these advancements, challenges remain, including optimal patient
selection, toxicity and durability of response.

Neoadjuvant chemotherapy as standard of care

Cisplatin-based neoadjuvant chemotherapy followed by radical cystectomy
provides a 5% absolute overall survival (OS) benefit at five gears compared
with cystectomy alone in eligible patients with MIBC.”10 The most
commonly used neoadjuvant regimens, cisplatin plus gemcitabine (GC) and
dose-dense methotrexate, vinblastine, doxorubicin and cisplatin (ddMVAC),
are recommended treatment options by the European Society for Medical
Oncology (ESMO).° Based on the ESMO guidelines, neoadjuvant
chemotherapy is the preferred approach in these patients (Figure 1), while
evidence supporting the use of adjuvant cisplatin-based chemotherapy in
those who did not receive neoadjuvant therapy remains weak. Major
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Muscle-invasive disease
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cisplatin-based ChT cisplatin-based ChT

Radical cystectomy with pelvic lymphadenectomy [I, A]
Multimodality bladder-sparing treatments [l1, B]

Risk- and treatment-adapted follow-up

Figure 1. Management of patients with histopathologically confirmed bladder cancer.

ChT, chemotherapy. Adapted from Powles et al. 2021.6

guidelines from organizations such as the European Association of Urology
(EAU),> the National Comprehensive Cancer Network (NCCN)® and the
American Urological Association/Society of Urologic Oncology (AUA/
SUO)!! generally align with these recommendations.

The benefits of neoadjuvant chemotherapy include early administration
when the burden of micrometastatic disease is low, improved patient
tolerance to chemotherapy and better compliance before cystectomy. Another
key advantage is the ability to assess 7z wvivo chemosensitivity through
pathological response, particularly when achieving ypTO0, <ypT1 or ypNO
and negative surgical margins. However, a potential drawback is that delayed
cystectomy in patients who do not respond to chemotherapy may negatively
impact overall oncological outcomes.

The recommendation for neoadjuvant chemotherapy in MIBC is based on
data from several phase III clinical trials performed decades ago. This includes
the SWOG-870 trial, which demonstrated that adding three cycles of MVAC
to radical cystectomy improved OS in patients with MIBC (T2-T4a), with
a median of 77 months versus 46 months with radical cystectomy alone and
S-year OS rates of 57% versus 43%, respectively (p=0.06).1? Furthermore,
among MVAC-treated patients undergoing cystectomy (initial stage T2: 50%
of the study population; initial stage T3-4a: 30%), 38% achieved complete
pathological response (pCR; pT0), compared with 15% in the cystectomy-
alone group (p<0.001). Further supporting the role of neoadjuvant
chemotherapy, the BA0630894 study showed that three cycles of cisplatin,
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Figure 2. VESPER: Overall survival (OS) at five years based on the type of neoadjuvant chemotherapy (CT).

ddMVAC, dose-dense methotrexate, vinblastine, doxorubicin and cisplatin; GC, cisplatin plus gemcitabine. Adapted from Pfister et al.
2024.15

methotrexate and vinblastine (CMV) led to a statistically significant 16%
reduction in the risk of death (p=0.037). This translated into an increase in
10-year OS from 30% to 36%, with a median OS improvement from 37 to 44
months.13

More recently, the phase III VESPER trial investigated the efficacy of
ddMVAC (six cycles) compared with GC (total of four cycles) in patients
with MIBC.1%15 While the study did not meet its primary endpoint of
progression-free survival (PFS) in the overall population (3-year PFS rate:
64% vs 56%; HR: 0.77 [95% CI: 0.57-1.02]; p=0.066), significant benefits
were observed in the neoadjuvant group comprising 88% of the study
population.14 In this subset, the 3-year PFS rate was significantly higher
in the ddMVAC arm, at 66% versus 56% in the GC arm (HR: 0.70 [95%
CI: 0.51-0.96]; p=0.025). At five years, OS was not improved in the ITT
population (64% vs 56%; stratified HR: 0.79 [95% CI: 0.59-1.05]).1> The
underpowered analysis of OS in the neoadjuvant subgroup showed
improvements in OS with ddMVAC compared with GC, with OS rates
of 66% versus 57%, respectively (HR: 0.71 [95% CI: 0.52-0.97]; p=0.032)
(Figure 2). Of note, based on these findings, dose-dense MVAC has become
the preferred neoadjuvant regimen in the NCCN guidelines,8 whereas ESMO
and EAU guidelines have not adaped their guidelines based on the lack of OS

improvement in the ITT population.6
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The pathological response is another important measure of treatment efficacy.
In VESPER, pCR (ypTOpNO) was achieved in 42% of patients in the
dose-dense MVAC group and 36% in the GC group (p=0.2).1¢ This result
aligns with findings from other neoadjuvant trials, where pCR rates typically
remain below 50%.17 While pCR is commonly used as a surrogate endpoint
in clinical trials, its correlation with long-term outcomes such as metastasis-
free survival (MFS) and OS remains under scrutiny.!® Neither individual-
level nor trial-level surrogacy between pCR and time-to-event outcomes, such
as event-free survival (EFS), disease-free survival (DFS) and OS, has been
definitively established. However, pCR may still serve as a useful biomarker
for guiding subsequent therapy, particularly in trials exploring treatment
intensification for patients who do not achieve a complete pathological
response mostly by adding on adjuvant treatment.

Optimizing strategies for neoadjuvant therapy in cisplatin-
eligible patients

With the emergence of novel systemic therapies, optimizing neoadjuvant
treatment for patients with MIBC requires prioritizing survival outcomes and
identifying patients most likely to benefit. Expanding drug classes provide
new treatment possibilities, including programmed cell death protein 1
(PD-1)/programmed death-ligand 1 (PD-L1) inhibitors, with or without
cytotoxic T lymphocyte-associated protein 4 (CTLA4) blockade, and ADCs.
For cisplatin-eligible patients, integrating traditional chemotherapy with these
newer agents in perioperative settings has shown promising results. Trials
combining cisplatin-based chemotherapy with PD-1/PD-L1 inhibitors have
demonstrated pCR rates ranging from 30% to 58%, particularly with agents
such as durvalumab,!® nivolumab,2? pembrolizumab,m’22 atezolizumab?3
avelumab?42> and durvalumab combined with tremelimumab.2® Results
from clinical trials on neoadjuvant, perioperative and adjuvant regimens in
cisplatin-eligible patients with MIBC are summarized in Table 1.

Recent advances in perioperative strategies are highlighted by the phase III
NIAGARA trial, which demonstrated significant improvements in EFS and
OS with perioperative immunotherapy plus neoadjuvant chemotherapy as
compared with neoadjuvant chemotherapy alone.?8:32 In this study, cisplatin-
eligible patients were randomized to receive either neoadjuvant durvalumab
plus GC, followed by radical cystectomy and adjuvant durvalumab (n=533),
or neoadjuvant GC followed by radical cystectomy alone (n=530). The study
met its co-primary endpoint of EFS, with an estimated EFS rate at 24
months of 67.8% in the durvalumab group and 59.8% in the chemotherapy
alone group (HR: 0.68 [95% CI: 0.56-0.82]; p<0.001) (Figure 3).28 The
24-month OS rate was also significantly improved with durvalumab plus
GC (82.2% vs 75.2%; HR: 0.75 [95% CI: 0.59-0.93]; p=0.01). Durvalumab-
combination therapy was associated with significantly improved co-primary
endpoint of pCR, with rates at 37.3% compared with 27.5% with GC
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Table 1. Results from clinical trials on neoadjuvant/perioperative/adjuvant regimens in cisplatin-eligible patients with muscle-invasive
bladder cancer (MIBC).

Study Setting Key efficacy results
Neoadjuvant
SWOG-87012 CISp(I_i’_jg?_l__ig?ble e Median OS: 77 vs 46 months; 5-year OS rate: 57% vs 43% (p=0.06)
(phase 111) e pCR(pTO): 38% vs 15% (p<0.001)

Regimen: MVAC
plus RC vs RC alone

Neoadjuvant

BA063089413 C'SF’('%'?T'ZS'N“’ * Median OS: 44 vs 37 months; 10-year OS rate: 36% vs 30% (HR: 0.84; p=0.037)

(phase 111) Regimen: CMV plus e 10-year MFSrate: 33% vs 23% (HR: 0.77; p<0.001)

C/Rvs C/R alone

Perioperative e 3-year PFS (total population): 64% vs 56% (HR: 0.77 [95% Cl: 0.57-1.02]; p=0.066)

VESPER14-16 Cisplatin-eligible e 3-year PFS (neoadjuvant group): 66% vs 56% (HR: 0.70 [95% CI: 0.51-0.96]; p=0.025);

(phase 111) Regir'(n-[ezrljzﬁd?\)/IVAC consistent PFS results at 5 years (66% vs 57%; HR: 0.71[95% Cl: 0.52-0.97]; p=0.032)
VS.GC e pCR(ypTOpNO): 42% vs 36% (p=0.2)
Perioperative e 24-month EFS rate: 67.8% vs 59.8% (HR: 0.68 [95% Cl: 0.56-0.82]; p<0.001)
NIAGARAZ7-29 C'S"(';‘Z'[‘T’Zgl;”'b'e e 24-month OS rate: 82.2% vs 75.2% (HR: 0.75 [95% Cl: 0.59-0.93]; p=0.01)
) e pCRrate: 37.3%vs 27.5% (OR: 1.60 [95% Cl: 1.23-2.08]; p=0.0005)
(phase Il d Teglr’r;enl: GC e 24-month MFSrates: 75.1% vs 65.1% (HR: 0.67 [95% ClI: 0.54-0.83]; p<0.001)
urv:s%"éaalgnf e 24-month DFS rates: 89.2% vs 82.2% (HR: 0.69 [95% CI: 0.52-0.91]; p=0.008)
. AdJ.uvar}t. Median DFS (total population): 19.4 vs 16.6 months (HR: 0.89 [95% CI: 0.74-1.08]; p=0.24)
IMvig0r0103O' Cisplatin-eligible e ctDNA-positive patients at baseline:
31 (T2TT43). > median DFS: 5.9 vs 4.4 months (HR: 0.58 [95% Cl: 0.43-0.79]; p=0.0024)
(phase I11) Regimen: median OS: 25.8 vs 15.8 months (HR: 0.59 [95% Cl: 0.41-0.86])

atezolizumab vs

° - 189, [) =
observation ctDNA clearance rate at week 6: 18% vs 4% (p=0.0204)

C/R, cystectomy and/or radiotherapy; CMYV, cisplatin, methotrexate and vinblastine; ddMVAC, dose-dense methotrexate, vinblastine, doxorubicin and
cisplatin; DFS, disease-free survival; GC, gemcitabine plus cisplatin; MFS, metastasis-free survival; MVAC, methotrexate, vinblastine, doxorubicin and cisplatin;
NR, not reached; PFS, progression-free survival; OS, overall survival; pCR; complete pathological response; pOR, pathologic overall response; RC, radical

cystectomy.

alone (odds ratio: 1.60 [95% CI: 1.23-2.08]; p=0.0005),%8 with EFS and OS
improved both in patients with and without pCR in an exploratory post-hoc
analysis.27 Furthermore, the secondary endpoints of MFS and DFS were also
prolonged at 24 months.2” The MFS rates were 75.1% versus 65.1% (HR:
0.67 [95% CI: 0.54-0.83]; p<0.001) and DFS rates were 89.2% versus 82.2%
(HR: 0.69 [95% CI: 0.52-0.91]; p=0.008) with durvalumab plus GC versus
GC alone, corresponding to 33% and 31% reduction in MFS and DFS event
risk, respectively.

Durvalumab has been recently approved by the U.S Food and Drug
Administration (FDA) in combination with cisplatin and gemcitabine based
on the NIAGARA data33 The NCCN guidelines implemented the
recommendation,® whereas the European EAU?® and ESMO® guidelines have
not yet been updated.

Perioperative ~ chemo-immunotherapy after induction therapy with
intravesical recombinant Bacillus Calmette Guérin (BCG) in patients with
MIBC is currently being investigated in the multicenter, single-arm phase
II SAKK 06/19 trial.3* This study enrolled patients with operable pT2 or

cT2-T4a, cNO-1 disease without contraindication for cisplatin to receive
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Figure 3. NIAGARA: Event-free survival in the intention-to-treat population.

NR, not reached. Adapted from Powles et al. 2024.28

intravesical BCG followed by atezolizumab and chemotherapy with GC
followed by radical cystectomy and lymphadenectomy. Atezolizumab is
continued after surgery for 13 cycles in case of residual muscle-invasive disease
(=ypT2) or positive lymph nodes (ypN+) only. pCR at cystectomy is the

primary endpoint.

Perioperative chemoimmunotherapy is also investigated in the ongoing phase
I KEYNOTE-866 trial which evaluates the efficacy and safety of
perioperative pembrolizumab or placebo in combination with chemotherapy
in cisplatin-eligible patients with MIBC.3536 Approximately 870 patients are
randomly assigned in a 1:1 ratio to receive GC in combination with either
neoadjuvant pembrolizumab or placebo followed by radical cystectomy and
pelvic lymph node dissection and adjuvant pembrolizumab or placebo. The
primary endpoints are pCR and EFS in all patients and patients with PD-L1
combined positive score (CPS) 210. The secondary endpoints include OS,
DEFS, pathologic downstaging rate and safety. The primary completion of the
study is estimated to be in June 2025.

Guiding perioperative systemic therapy with molecular testing

Optimizing treatment strategies requires distinguishing between biomarkers
that indicate who benefits most from therapy and who needs it.3” These two
concepts are frequently conflated but require separate biomarkers to provide
precise treatment guidance. A patient must need treatment to benefit from it,
but a biomarker indicating necessity does not necessarily confirm the benefit.
In this context, it is important to differentiate between prognostic and
predictive biomarkers. A prognostic biomarker, such as positive circulating
tumor DNA (ctDNA), indicates a higher risk of recurrence and identifies
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Figure 4. IMvigor010: Kaplan-Meier estimates of disease-free survival (left) and overall survival (right) comparing

patients receiving atezolizumab versus observation based on circulating tumor (ct)DNA status.

Adapted from Powles et al. 2021.31

patients who may need additional treatment, while a predictive biomarker
suggests a higher likelihood of benefit from a particular therapy, such as a
checkpoint inhibitor.

Defining the benefit of treatment is particularly challenging, as no biomarker
so far, including molecular subtypes, DNA damage response, gene alterations
or PD1 immunohistochemistry, has been fully established in urothelial
cancer. So far, the most promising biomarker for identifying patients who
need perioperative systemic therapy is molecular residual disease (MRD)
testing using ctDNA. Multiple studies have demonstrated its correlation with

clinical outcomes, with particularly strong, although exploratory, data from
the phase III IMvigor10 trial.30:31

Although this study did not show a significant benefit of adjuvant
atezolizumab versus observation in DFS or OS in the intention-to-treat
population,30 further analyses indicated a significant clinical benefit in
patients who were positive for ctDNA at the start of therapy (37% of the
study population).’! In this subset, patients receiving atezolizumab versus
observation had improved both DFS (median, 5.9 months vs 4.4 months;
HR: 0.58 [95% CI: 0.43-0.79]; p=0.0024) and OS (median, 25.8 months vs
15.8 months; HR: 0.59 [95% CI: 0.41-0.86]), with no difference for patients
who were negative for ctDNA (Figure 4). The rate of ctDNA clearance
at week 6 was significantly higher in the atezolizumab arm than that in
the observation arm (18% vs 4%; p=0.0204). Further stratification revealed
that patients with detectable ctDNA and elevated PD-L1 expression in their
primary tumor showed the most benefit from adjuvant therapy.38
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Based on these findings, the phase III IMvigor011 trial was designed to assess
the clinical utility of ctDNA testing in the adjuvant setting in order to
identify patients who need treatment and are most likely to benefit.3%40 To
this end, patients with high-risk MIBC positive for ctDNA after cystectomy
were randomized to receive either atezolizumab or placebo, while ctDNA-
negative patients entered surveillance.*Y Recent surveillance data showed that
with a median follow-up of 16.3 months, the DFS rates were 92% at 12
months and 88% at 18 months in ctDNA-negative patients. The 12-month
and 18-month OS rates were 100% and 98%, respectively. These findings
suggest that serial ctDNA testing may provide greater clinical utility as a risk
stratification tool than single-landmark ctDNA testing. Furthermore, the data
support the notion that patients with high-risk MIBC who maintain ctDNA-
negative status after cystectomy may be spared from adjuvant treatment.
Another ctDNA-guided adjuvant trial in the MIBC setting is the
TOMBOLA trial, which aimed to investigate whether serial ctDNA testing
can identifz patients who benefit from early immunotherapy after
cystectomy. 1 In this ongoing non-randomized study in Denmark, patients
undergoing neoadjuvant chemotherapy and radical cystectomy for non-
metastatic MIBC (cT2-4a ¢cNO-1cM0) are monitored postoperatively with
serial tumor-informed ctDNA testing. Patients who become ctDNA-positive
receive atezolizumab regardless of imaging findings, while ctDNA-negative
patients receive immunotherapy only upon detection of metastases on
imaging. Among ctDNA-negative patients, the recurrence-free and OS rates
were 98.5% and 100%, respectively, 360 days after surgery. With regard to the
primary endpoint of complete response rate to atezolizumab in patients who
became ctDNA-positive after radical cystectomy, 55% of the 44 patients with
ctDNA-positive status converted to ctDNA-negative status with no evidence
of disease on computed tomography (CT) scanning. These preliminary
results suggest that ctDNA status after surgery is highly prognostic and that
adjuvant immunotherapy may clear MRD.

Nonetheless, while the findings are promising, broader clinical adoption
hinges on several critical factors: assay standardization, turnaround time, cost-
effectiveness, and long-term outcomes beyond current follow-up periods.
Also, the interpretation of ctDNA dynamics in the context of tumor
heterogeneity and treatment-induced changes remains an area requiring
further investigation. Future trials should explore integrating ctDNA with
other biomarkers (e.g., PD-L1, TMB) to refine patient stratification and
personalize therapy further.

Addressing challenges for cisplatin-ineligible patients

Approximately 50% of patients with MIBC are ineligible for cisplatin and
their outcomes remain poor.l‘2 Furthermore, half of the patients experience
recurrence within two years of radical cystectomy and the S-year survival
after radical cystectomy is around 509.4243 This high-risk population, often
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characterized by frailty, renal impairment and upper urinary tract disease
leading to kidney loss, represents a great unmet medical need and alternative
therapies are required. Modern platinum-free regimens have shown promising
results, including PD-1/PD-L1 inhibitors, either alone or in combination
with anti-CTLA4 therapies, and ADCs, such as enfortumab vedotin and
sacituzumab govitecan. These therapies have demonstrated promising pCR
rates of 30-40% and are being actively investigated in ongoing neoadjuvant
trials. Key studies exploring anti-PD-1/PD-L1 therapies include ABACUS
(atezolizumab),#44> PURE-1 (pembrolizumab plus gemcitabine)*®4” and
NABUCCO (nivolumab plus ipilimumab) (Table 2).434% In addition,
ADC-based strategies are under evaluation in trials such as EV-103
(enfortumab vedotin)>%>1 and SURE-01/02 (sacituzumab govitecan, either
alone or in combination with pembrolizumab).>?

Innovative treatment strategy for this challenging patient population is the
intravesical drug delivery system TAR-200, which provides continuous
localized gemcitabine release within the bladder.>3 In the randomized phase IT
SunR1ISe-4, TAR-200 was evaluated in combination with cetrelimab, an anti-
PD-L1 therapy, versus cetrelimab alone in patients with MIBC (cT2-T4a)
scheduled for radical cystectomy who were either ineligible for or refused
neoadjuvant chemotherapy. Interim analysis showed a centrally confirmed
pCR rate of 42% with TAR-200 plus cetrelimab and 23% with cetrelimab
alone, with a pathologic overall response (pOR) rate (<ypT1NO) of 60%
versus 36%, respectively (Figure 5). When stratified by clinical stage, patients
with ¢T2 disease (n=40) achieved a pCR rate of 48% and a pOR rate of 68%
with TAR-200 plus cetrelimab; these rates were 23% and 39%, respectively,
in those with ¢T3-T4a disease (n=13). In patients with incomplete
transurethral resection of bladder tumor (TURBT) (n=9), the pCR rate was
56% and the pOR rate was 67% with TAR-200 plus cetrelimab, compared
with 39% and 59%, respectively, in those with complete TURBT (n=44).

Conclusion and future perspectives

Recent data suggest a shift in the standard of care for cisplatin-eligible MIBC
patients. The combination of neoadjuvant durvalumab with GC, followed by
adjuvant durvalumab, has emerged as the new standard based on the results

from the NIAGARA trial 2832

Despite significant advancements in the treatment of MIBC, several
questions remain unanswered and the role of immunotherapy in the
neoadjuvant and adjuvant settings continues to be an area of active
investigation. Moreover, there is ongoing debate whether patients achieving
pCR still require adjuvant therapy. One of the most urgent challenges is how
to effectively integrate ctDNA as a tool for personalizing treatment strategies.
The potential of ctDNA to guide therapeutic decisions and optimize patient
outcomes is promising; however, further prospective, ctDNA-guided,
adaptive clinical trials are required to establish its clinical utility.
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Table 2. Efficacy results from clinical trials on perioperative regimens in cisplatin-ineligible patients with muscle-invasive bladder cancer

(MIBC).
Study Setting Key efficacy results
Neoadjuvant
ABACUS44.45 Non-urothelial MIBC pCRrate: 31%
(phase 1) (T1-4aNO-1MO) 2-year DFS rate: 68% (in patients achieving pCR: 85%)

Regimen:
atezolizumab

2-year OSrate: 77%

PURE-0146:47

Neoadjuvant
MIBC ((c)T<3bNO)
Regimen:
pembrolizumab

ITT population:
o pTOrate: 42%
o pDS(pT<2)rate: 54%
o 36-month EFSrate: 74.4%
o 36-month OS rate: 83.8%
No additional chemotherapy group:
o 36-month RFS rate: 96.3% for patients with ypTONO response; 96.1% for
those with ypT1/a/isNO response; 74.9% for those with ypT2-4NO response;
58.3% for those with ypTanyN1-3 response

NABUCCO48
49

(phase Ib)

Neoadjuvant
Stage Il urothelial
cancer
Regimen: IPI plus
NIVO

Cohort 1 (2 doses of IPI [3 mg/kg] plus 1 dose of NIVO [1 mg/kg] followed by NIVO [3 mg/
kgl):

o pCR(ypTONO) rate: 46%

o pCRor non-invasive disease (pTisNO/pTaNO) rate: 54%

o pDS(<ypT1NO) rate: 58%
Cohort 2a (2 doses of IPI [3 mg/kg] plus 2 doses of NIVO [1 mg/kg] followed by NIVO [3
mg/kg)):

> pCR(ypTONO) rate: 43%

o pCRor non-invasive disease (pTisNO/pTaNO) rate: 57%

o pDS (<ypT1NO) rate: 57%

KEYNOTE-205/
EV-103°0°1
(phase Ib/Il)

Perioperative
Regimen: EV

Cohort H (EV followed RC and PLND):
o pCR(ypTONO) rate: 36.4%
o pDS(<ypT2)rate: 50.0%
o 24-month EFS: 62.0% (median EFS: not reached)
Cohort L (EV followed by RC and PLND and adjuvant EV):
o pCR (ypTONO) rate: 34%
o pDS(<ypT2)rate: 42%

SURE-01/0252

Perioperative
(cT2-4NOMO)
Regimen: SG alone

SURE-01 (SG followed by RC):

plus cetrelimab vs
cetrelimab alone

(phase I1) (SURE-01) o pCR (ypTONO) rate: 36.4% (RC-evaluable patients); 47.6% (ITT patients)
P SG plus o ypT<1NOrate: 45.4% (RC-evaluable patients); 52.4% (ITT patients)
pembrolizumab
(SURE-02)
Total population:
o pCRrate:42%vs 23%
Neoadjuvant o pOR (<ypT1NO) rate: 60% vs 36%
453 (cT2-T4a) Stage cT2:

SL(ISE;EE IT) Regimen: TAR-200 o pCRrate: 48%

o pOR rate: 68% with TAR-200 plus cetrelimab
Stage cT3-T4a:

o pCRrate: 23%

o pOR rate: 39% with TAR-200 plus cetrelimab

C/R, cystectomy and/or radiotherapy; CMYV, cisplatin, methotrexate and vinblastine; ddMVAC, dose-dense methotrexate, vinblastine, doxorubicin and
cisplatin; EV, enfortumab vedotin; GC, gemcitabine plus cisplatin; IPI, ipilimumab; ITT, intention-to-treat; MFS, metastasis-free survival; NIVO, nivolumab;
OS, overall survival; PaIR, pathologic muscle-invasive response rate; pCR; complete pathological response; pDS, pathological downstaging; PLND, pelvic

lymph node dissection; pOR, pathologic overall response; RC, radical cystectomy; SG, sacituzumab govitecan.

Several phase III clinical trials are currently investigating perioperative
immune checkpoint inhibitors, ADCs and other novel therapies for both
cisplatin-eligible patients, including KEYNOTE-866,353¢ KEYNOTE-B15/
EV-304>% and ENERGYZE,>° as well as cisplatin-ineligible patients, such as
VOLGA?? and KEYNOTE-905/EV-303 (Table 3).355¢ Results from these
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100 - Efficacy-Evaluable Population (CT2-cT4a)
80
pCR defined as yp TONO
pOR defined as <yp TINO
60 1 T pOR: 60%
(95% Cl: 46-74)
40
pCR: 42%
e oT pOR: 60%
(Zas Ch 2t st (95% Cl: 19-55)
20
pCR: 23%
(95% Cl: 10-41)
0 -
TAR-200 + Cetrelimab
Cetrelimab Monotherapy
(N=53) (N=31)

Figure 5. Pathologic complete response (pCR) rates and pathologic overall response (pOR) rates in patients receiving
neoadjuvant TAR-200 plus cetrelimab versus cetrelimab monotherapy.

Adapted from Necchi et al. 2024.53

studies are expected to provide valuable insights into the evolving landscape
of MIBC treatment, with the potential for a more personalized and effective

approach.
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Table 3. Trials in progress in patients with muscle-invasive bladder cancer.

o Arm B: RC plus PLND followed
by observation

Estimated
. . . Primary
Study Setting Design Endpoints Completion
Date
A Primary
e Intravesical BCG followed by dooint: bCR at
atezolizumab and chemotherapy with ::str:zltr;rﬁz
SAKK 06/193% Cisplatin-eligible ﬁﬁlﬂlﬁﬁﬁiﬁiﬁﬁ i Secondary
(phase I1) Operable (pT2 or e Atezolizumab is continued after surgery endpoints: pCR 2026-06
cT2-T4a,cNO-1) ; - A ) (<ypT2NO), EFS,
or 13 cycles in case of residual muscle RFS. OS
invasive disease (>ypT2) or positive S~
feasibility,
lymph nodes (ypN+) only .
toxicity
Primary
endpoints: pCR
and EFSinall
e 870 patients are randomized 1:1 to patients and
KEYNOTE-8663> . . .. receive GC plus neoadjuvant patients with PD-
36 C?g'?ﬂ”ﬁgﬁ/'ltge pembrolizumab or placebo, followed by L1CPS>10 2025-06
(phase Ill) -iea RC and PLND and adjuvant Secondary
pembrolizumab or placebo endpoints: OS,
DFS, pathological
downstaging
rate, safety
e Approximately 784 patients are Primary
randomized 1:1 to receive either 4 endpoints: pCR
. . L. cycles of neoadjuvant EV plus and EFS by BICR
KEYNOTE-B15/ Clsplatln-ellglple pembrolizumab followed by 5 cycles of Secondary
EV-30454 (qul:ge,\tl?)sl\t/laglgr adjuvant EV plus 13 cycles of adjuvant endpoints: OS, 2026-12
(phase I11) T1-T4aN1MO) pembrolizumab after RC and PLND or 4 DFS, pathological
cycles of neoadjuvant cisplatin-based downstaging,
chemotherapy followed by observation safety,
after RC and PLND tolerability
e Approximately 1,200 patients will be
randomized in 3 arms:
o Arm A: neoadjuvant GC alone X
followed by RC Primary
55 . . .. e Arm B: neoadjuvant GC plus endpoints: pCR,
ENERGYZE Cisplatin-eligible nivolumab and placebo EFS 2025-04
(phase ) (T2-T4aNOMO) - Secondary
followed by RC and nivolumab .
o Arm C: neoadjuvant GC plus endpoints: OS,
nivolumab and linrodostat safety
followed by RC and nivolumab
plus linrodostat
e 830 patients will be randomized in 3
arms: Primary
o Arm 1: durvalumab plus endpoints: pCR
tremelimumab and EV and EFS
followed by RC and Secondary
. . durvalumab plus endpoints: OS,
VOLGAZ2? (.:IS?Ia.EIn_ tremelimumab DFS, pathological
(phase Ill) (TZ—Lnael\ll(g)l—NelMO) o Arm 2: durvalumab plus EV downstaging rate 2025-07
followed by RC and to < pT2, disease-
durvalumab specific survival,
o Arm 3: SoC followed by Qol,
observation or adjuvant immunogenicity,
nivolumab in high-risk patients pharmacokinetics
where available and approved
e Approximately 857 adults will be
ral?s:lomized iny3 arms: Primary
KEYNOTE-905/ Cisplatin- o Arm A: pembrolizumab endpoints: pCR,
EV-30335.56 ineligible followed by RC and PLND and EFS 2027-05
(phase I11) (T2:T4aNOMO or adjuvant pembrolizumab Secondary
T1-T4aN1MO) endpoints: OS,

DFS, pathological
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Estimated

] . . Primary
Study Setting Design Endpoints Completion

Date

o Arm C: EV plus pembrolizumab
followed by RC and PLND and
adjuvant EV plus
pembrolizumab

downstaging
rates, safety,
tolerability

BCG, Bacillus Calmette Guérin; BICR, blinded independent central review; DFS, disease-free survival; EFS, event-free survival; EV, enfortumab vedotin; GC,
cisplatin plus gemcitabine; MFS, metastasis-free survival; OS, overall survival; pCR; complete pathological response; PLND, pelvic lymph node dissection;

QoL, quality of life; RC, radical cystectomy; RES, recurrence-free survival; SoC, standard of care.

Author contributions

All authors contributed to and approved the final manuscript.

Submitted: May 14, 2025 CEST. Accepted: June 25, 2025 CEST. Published: June 27, 2025 CEST.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0
International License (CCBY-NC-SA-4.0). View this license’s legal deed at https://creativecommons.org/
licenses/by-nc-sa/4.0 and legal code at https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode for
more information.

bealthbook TIMES Oncology Hematology 67



Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer

REFERENCES

1. Cancer today. Bladder cancer fact sheet. WHO. Accessed February 2025. https://
geo.iarc.who.int/media/globocan/factsheets/cancers/30-bladder-fact-sheet.pdf

2. Burger M, Catto JW, Dalbagni G, Geiges G, Pohlmann ], Pollock RF. Epidemiology and risk
factors of urothelial bladder cancer. Eur Urol. 2013;63(2):234-241. doi:10.1016/
j.eururo.2012.07.033

3. Grabe-Heyne K, Henne C, Mariappan P, et al. Intermediate and high-risk non-muscle-invasive

bladder cancer: an overview of epidemiology, burden, and unmet needs. Front Oncol.
2023;13:1170124. doi:10.3389/fonc.2023.1170124

4. Gupta A, Rosenberg JE. New Treatment Approaches in Muscle-Invasive Bladder Cancer. Bio/
Bladd Cancer. 2024:457-478. doi:10.1007/978-3-031-68505-7_22

5. EAU guidelines on muscle-invasive and metastatic bladder cancer. European Association of

Urology. Accessed April 2025. https://dS6bochluxgnz.cloudfront.net/documents/full-guideline/
EAU-Guidelines-on-Muscle-Invasive-Bladder-Cancer-2025.pdf

6. Powles T, Bellmunt J, Comperat E, et al. Bladder cancer: ESMO Clinical Practice Guideline
for diagnosis, treatment and follow-up. Ann Oncol. 2022;33(3):244-258. doi:10.1016/
j-annonc.2021.11.012

7. Chang SS, Boorjian SA, Chou R, et al. Diagnosis and treatment of non-muscle invasive
bladder cancer: AUA/SUO Guideline. J Urol. 2016;196(4):1021-1029. d0i:10.1016/
j.juro.2016.06.049

8. NCCN Guidelines: Bladder Cancer. National Comprehensive Cancer Network. Accessed
January 2025. https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf

9. Vale CL. Neoadjuvant Chemotherapy in Invasive Bladder Cancer: Update of a Systematic
Review and Meta-Analysis of Individual Patient Data: Advanced Bladder Cancer (ABC) Meta-
analysis Collaboration. Exr Urol. 2005;48(2):202-206. doi:10.1016/j.eururo.2005.04.006

10. Sherif A, Holmberg L, Rintala E, et al. Neoadjuvant cisplatinum based combination

chemotherapy in patients with invasive bladder cancer: a combined analysis of two Nordic
studies. Eur Urol. 2004;45(3):297-303. doi:10.1016/j.eururo.2003.09.019

11. Holzbeierlein JM, Bixler BR, Buckley DI, et al. Diagnosis and Treatment of Non-Muscle

Invasive Bladder Cancer: AUA/SUO Guideline: 2024 Amendment. / Urol. 2024;211(4):533-538.

do0i:10.1097/§u.0000000000003846
12. Grossman HB, Natale RB, Tangen CM, et al. Neoadjuvant chemotherapy plus cystectomy

compared with cystectomy alone for locally advanced bladder cancer. N Engl | Med.
2003;349(9):859-866. doi:10.1056/NEJM0a022148

13. Griffiths G, Hall R, Sylvester R, et al. International phase III trial assessing neoadjuvant

cisplatin, methotrexate, and vinblastine chemotherapy for muscle-invasive bladder cancer: long-
term results of the BA06 30894 trial. / Clin Oncol. 2011;29(16):2171-2177. d0i:10.1200/
jc0.2010.32.3139

14. Pfister C, Gravis G, Fléchon A, et al. Dose-Dense Methotrexate, Vinblastine, Doxorubicin,

and Cisplatin or Gemcitabine and Cisplatin as Perioperative Chemotherapy for Patients With
Nonmetastatic Muscle-Invasive Bladder Cancer: Results of the GETUG-AFU V05 VESPER
Trial. / Clin Oncol. 2022;40(18):2013-2022. d0i:10.1200/jc0.21.02051

bealthbook TIMES Oncology Hematology

68


https://gco.iarc.who.int/media/globocan/factsheets/cancers/30-bladder-fact-sheet.pdf
https://gco.iarc.who.int/media/globocan/factsheets/cancers/30-bladder-fact-sheet.pdf
https://doi.org/10.1016/j.eururo.2012.07.033
https://doi.org/10.1016/j.eururo.2012.07.033
https://doi.org/10.3389/fonc.2023.1170124
https://doi.org/10.1007/978-3-031-68505-7_22
https://d56bochluxqnz.cloudfront.net/documents/full-guideline/EAU-Guidelines-on-Muscle-Invasive-Bladder-Cancer-2025.pdf
https://d56bochluxqnz.cloudfront.net/documents/full-guideline/EAU-Guidelines-on-Muscle-Invasive-Bladder-Cancer-2025.pdf
https://doi.org/10.1016/j.annonc.2021.11.012
https://doi.org/10.1016/j.annonc.2021.11.012
https://doi.org/10.1016/j.juro.2016.06.049
https://doi.org/10.1016/j.juro.2016.06.049
https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf
https://doi.org/10.1016/j.eururo.2005.04.006
https://doi.org/10.1016/j.eururo.2003.09.019
https://doi.org/10.1097/ju.0000000000003846
https://doi.org/10.1056/NEJMoa022148
https://doi.org/10.1200/jco.2010.32.3139
https://doi.org/10.1200/jco.2010.32.3139
https://doi.org/10.1200/jco.21.02051

Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer

15. Pfister C, Gravis G, Flechon A, et al. Perioperative dose-dense methotrexate, vinblastine,
doxorubicin, and cisplatin in muscle-invasive bladder cancer (VESPER): survival endpoints at 5
years in an open-label, randomised, phase 3 study. Lancet Oncol. 2024;25(2):255-264.
do0i:10.1016/51470-2045(23)00587-9

16. Pfister C, Gravis G, Fléchon A, et al. Randomized phase III trial of dose-dense methotrexate,

vinblastine, doxorubicin, and cisplatin, or gemcitabine and cisplatin as perioperative
chemotherapy for patients with muscle-invasive bladder cancer. Analysis of the GETUG/AFU
V05 VESPER trial secondary endpoints: chemotherapy toxicity and pathological responses. Eur
Urol. 2021;79(2):214-221. doi:10.1016/j.eururo.2020.08.024

17. Milowsky MI. Improving Outcomes Across the Stages in Bladder Cancer. Presented at: 2022
ASCO Annual Meeting; 3—7 June 2022. Chicago, IL, USA. Poster Discussion Session. https://
meetings.asco.org/abstracts-presentations/213783

18. Petrelli F, Coinu A, Cabiddu M, Ghilardi M, Vavassori I, Barni S. Correlation of pathologic
complete response with survival after neoadjuvant chemotherapy in bladder cancer treated with

cystectomy: a meta-analysis. Eur Urol. 2014;65(2):350-357. doi:10.1016/j.eururo.2013.06.049
19. Cathomas R, Rothschild SI, Hayoz S, et al. Perioperative Chemoimmunotherapy With

Durvalumab for Muscle-Invasive Urothelial Carcinoma: Primary Analysis of the Single-Arm
Phase II Trial SAKK 06/17. J Clin Oncol. 2023;41(33):5131-5139. doi:10.1200/jc0.23.00363

20. Gupta S, Sonpavde G, Weight CJ, et al. Results from BLASST-1 (Bladder Cancer Signal
Seeking Trial) of nivolumab, gemcitabine, and cisplatin in muscle invasive bladder cancer (MIBC)
undergoing cystectomy. / Clin Oncol. 2020;38(suppl_6):439. doi:10.1200/
JCO.2020.38.6_suppl.439

21. Rose TL, Harrison MR, Deal AM, et al. Phase II Study of Gemcitabine and Split-Dose
Cisplatin Plus Pembrolizumab as Neoadjuvant Therapy Before Radical Cystectomy in Patients
With Muscle-Invasive Bladder Cancer. J Clin Oncol. 2021;39(28):3140-3148. doi:10.1200/
j0.21.01003

22. Brown J, Kaimakliotis HZ, Kelly WK, et al. HCRN GU14-188: Phase Ib/II study of
neoadjuvant pembrolizumab and chemotherapy for T2-4aNOMO urothelial cancer. J Clin Oncol.
2023;41(suppl_6):448. doi:10.1200/JC0O.2023.41.6_suppl.448

23. Funt SA, Lattanzi M, Whiting K, et al. Neoadjuvant Atezolizumab With Gemcitabine and
Cisplatin in Patients With Muscle-Invasive Bladder Cancer: A Multicenter, Single-Arm, Phase II
Trial. J Clin Oncol. 2022;40(12):1312-1322. d0i:10.1200/jc0.21.01485

24. Martinez Chanza N, Carnot A, Barthelemy P, et al. 659MO Avelumab (A) as the basis of
neoadjuvant chemotherapy (NAC) regimen in platinum eligible and ineligible patients (pts) with
non-metastatic muscle invasive bladder cancer (NM-MIBC). Arn Oncol. 2021;32:S683.
doi:10.1016/j.annonc.2021.08.055

25. Blanc ], Carnot A, Barthelemy P, et al. Avelumab (A) as neoadjuvant therapy in patients (pts)

with muscle-invasive urothelial carcinoma (MIUC): Survival data of AURA trial, Oncodistinct
004. J Clin Oncol. 2024;42(suppl_16):4516. doi:10.1200/]CO.2024.42.16_suppl.4516

26. Thibault C, Bennamoun M, Flechon A, et al. Durvalumab +/- tremelimumab in

combination with dose-dense MVAC (ddMVAC) as neoadjuvant treatment in patients with
muscle-invasive bladder carcinoma (MIBC): Results of NEMIO, a randomized phase I-II trial.
Presented at: ESMO Congress 2023; 20—24 October 2023. Madrid, Spain. Oral presentation
2364MO. do0i:10.1016/j.annonc.2023.09.1013

bealthbook TIMES Oncology Hematology 69


https://doi.org/10.1016/s1470-2045(23)00587-9
https://doi.org/10.1016/j.eururo.2020.08.024
https://meetings.asco.org/abstracts-presentations/213783
https://meetings.asco.org/abstracts-presentations/213783
https://doi.org/10.1016/j.eururo.2013.06.049
https://doi.org/10.1200/jco.23.00363
https://doi.org/10.1200/JCO.2020.38.6_suppl.439
https://doi.org/10.1200/JCO.2020.38.6_suppl.439
https://doi.org/10.1200/jco.21.01003
https://doi.org/10.1200/jco.21.01003
https://doi.org/10.1200/JCO.2023.41.6_suppl.448
https://doi.org/10.1200/jco.21.01485
https://doi.org/10.1016/j.annonc.2021.08.055
https://doi.org/10.1200/JCO.2024.42.16_suppl.4516
https://doi.org/10.1016/j.annonc.2023.09.1013

Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer

27. Galsky MD, Heijden MSVD, Catto JWEF, et al. Additional efficacy and safety outcomes and
an exploratory analysis of the impact of pathological complete response (pCR) on long-term
outcomes from NIAGARA. J Clin Oncol. 2025;43(suppl_5):659. doi:10.1200/

]C0O.2025.43.5 Suppl.659

28. Powles T, Catto JWF, Galsky MD, et al. Perioperative Durvalumab with Neoadjuvant
Chemotherapy in Operable Bladder Cancer. N Engl ] Med. 2024;391(19):1773-1786.
do0i:10.1056/NEJM0a2408154

29. Powles T, Drakaki A, Teoh JYC, et al. A phase 3, randomized, open-label, multicenter, global
study of the efficacy and safety of durvalumab (D) + tremelimumab (T) + enfortumab vedotin

(EV) or D + EV for neoadjuvant treatment in cisplatin-ineligible muscle-invasive bladder cancer
(MIBC) (VOLGA). J Clin Oncol. 2022;40(suppl_6):TPS579. doi:10.1200/
]C0O.2022.40.6_suppl. TPS579

30. Bellmunt J, Hussain M, Gschwend JE, et al. Adjuvant atezolizumab versus observation in

muscle-invasive urothelial carcinoma (IMvigor010): a multicentre, open-label, randomised, phase
3 trial. Lancer Oncol. 2021;22(4):525-537. d0i:10.1016/S1470-2045(21)00004-8

31. Powles T, Assaf Z], Davarpanah N, et al. ctDNA guiding adjuvant immunotherapy in
urothelial carcinoma. Narure. 2021;595(7867):432-437. doi:10.1038/541586-021-03642-9

32. Powles T, Meeks JJ, Galsky MD, et al. A phase III, randomized, open-label, multicenter,
global study of efficacy and safety of durvalumab in combination with gemcitabine plus cisplatin

for neoadjuvant treatment followed by durvalumab alone for adjuvant treatment in muscle-
invasive bladder cancer (NIAGARA). / Clin Oncol. 2021;39(suppl_6):TPS505. doi:10.1200/
JCO.2021.39.6_suppl. TPS505

33. FDA approves durvalumab for muscle invasive bladder cancer. FDA. 2025. Accessed April

2025. https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-

durvalumab-muscle-invasive-bladder-cancer

34. Cathomas R, Spahn M, Hayoz S, et al. Intravesical recombinant BCG followed by
perioperative chemo-immunotherapy for patients with muscle-invasive bladder cancer (MIBC): A
multicenter, single arm phase 2 trial (SAKK 06/19). J Clin Oncol. 2024;42(suppl_4):TPS707.
d0i:10.1200/JC0O.2024.42.4_suppl. TPS707

35. Galsky MD, Hoimes CJ, Necchi A, et al. Perioperative pembrolizumab therapy in muscle-
invasive bladder cancer: Phase III KEYNOTE-866 and KEYNOTE-905/EV-303. Future Oncol.
2021;17(24):3137-3150. doi:10.2217/fon-2021-0273

36. Sietker-Radtke AO, Steinberg GD, Bedke ], et al. Phase III study of perioperative

pembrolizumab (pembro) plus neoadjuvant chemotherapy (chemo) versus placebo plus

neoadjuvant chemo in cisplatin-eligible patients (pts) with muscle-invasive bladder cancer
(MIBC): KEYNOTE-866. J Clin Oncol. 2020;38(suppl_6):TPS599. doi:10.1200/
JCO.2020.38.6_suppl. TPS599

37. Galsky MD. Using Molecular Testing to Guide Perioperative Systemic Therapy for Urothelial
Cancer. Presented at: 2024 ASCO Annual Meeting; 2-6 June 2024. Chicago, IL, USA.
Genitourinary Cancer—Kidney and Bladder. Education Session. https://www.asco.org/videos-
slides/ VIDEOSANDSLIDES228443

38. Powles T, Assaf Z], Degaonkar V, et al. Updated Overall Survival by Circulating Tumor
DNA Status from the Phase 3 IMvigor010 Trial: Adjuvant Atezolizumab Versus Observation in
Muscle-invasive Urothelial Carcinoma. Eur Urol. 2024;85(2):114-122. doi:10.1016/
j.eururo.2023.06.007

bealthbook TIMES Oncology Hematology

70


https://doi.org/10.1200/JCO.2025.43.5_suppl.659
https://doi.org/10.1200/JCO.2025.43.5_suppl.659
https://doi.org/10.1056/NEJMoa2408154
https://doi.org/10.1200/JCO.2022.40.6_suppl.TPS579
https://doi.org/10.1200/JCO.2022.40.6_suppl.TPS579
https://doi.org/10.1016/S1470-2045(21)00004-8
https://doi.org/10.1038/s41586-021-03642-9
https://doi.org/10.1200/JCO.2021.39.6_suppl.TPS505
https://doi.org/10.1200/JCO.2021.39.6_suppl.TPS505
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-durvalumab-muscle-invasive-bladder-cancer
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-durvalumab-muscle-invasive-bladder-cancer
https://doi.org/10.1200/JCO.2024.42.4_suppl.TPS707
https://doi.org/10.2217/fon-2021-0273
https://doi.org/10.1200/JCO.2020.38.6_suppl.TPS599
https://doi.org/10.1200/JCO.2020.38.6_suppl.TPS599
https://www.asco.org/videos-slides/VIDEOSANDSLIDES228443
https://www.asco.org/videos-slides/VIDEOSANDSLIDES228443
https://doi.org/10.1016/j.eururo.2023.06.007
https://doi.org/10.1016/j.eururo.2023.06.007

Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer

39. Jackson-Spence F, Toms C, O’Mahony LF, et al. IMvigor011: a study of adjuvant
atezolizumab in patients with high-risk MIBC who are ctDNA+ post-surgery. Future Oncol.
2023;19(7):509-515. doi:10.2217/fon-2022-0868

40. Powles T, Bellmunt ], Bjergaard Jensen J, et al. Clinical outcomes in patients with high-risk,

post-cystectomy muscle-invasive bladder cancer (MIBC) with persistent circulating tumour
DNA-negative (ctDNA-) status on serial testing: surveillance analysis from the IMvigor011 study.
Presented at: the 2024 European Association of Urology (EAU) Annual Congress, 5—8 April

2024. Paris, France. Oral presentation. https://bladder.uroonco.uroweb.org/webcast/clinical-

outcomes-in-patients-with-high-risk-post-cystectomy-muscle-invasive-bladder-cancer-mibc-with-

ersistent-circulating-tumour-dna-negative-ctdna-status-on-serial-testing-surveillance-anal

41. Bjerggaard Jensen J, Birkenkamp-Demtréder K, Nordentoft I, et al. Identification of bladder
cancer patients that could benefit from early post-cystectomy immunotherapy based on serial
circulating tumour DNA (ctDNA) testing: Preliminary results from the TOMBOLA trial.
Presented at: ESMO Congress 2024; 13—17 September 2024. Barcelona, Spain. Oral presentation
19600. d0i:10.1016/j.annonc.2024.08.2045

42. Li G, Niu HM, Wu HT, et al. Effect of cisplatin-based neoadjuvant chemotherapy on
survival in patients with bladder cancer: a meta-analysis. Clin Tnvest Med. 2017;40(2):e81-¢94.
do0i:10.25011/cim.v40i2.28199

43. Stein JP, Lieskovsky G, Cote R, et al. Radical cystectomy in the treatment of invasive bladder
cancer: long-term results in 1,054 patients. / Clin Oncol. 2001;19(3):666-675. doi:10.1200/
jc0.2001.19.3.666

44. Powles T, Rodriguez-Vida A, Duran I, et al. A phase II study investigating the safety and

efficacy of neoadjuvant atezolizumab in muscle invasive bladder cancer (ABACUS). J Clin Oncol.
2018;36(suppl_15):4506. doi:10.1200/]CO.2018.36.15_suppl.4506

45. Szabados B, Kockx M, Assaf Z], et al. Final Results of Neoadjuvant Atezolizumab in
Cisplatin-ineligible Patients with Muscle-invasive Urothelial Cancer of the Bladder. Eur Urol.
2022;82(2):212-222. doi:10.1016/j.eururo.2022.04.013

46. Necchi A, Anichini A, Raggi D, et al. Pembrolizumab as Neoadjuvant Therapy Before
Radical Cystectomy in Patients With Muscle-Invasive Urothelial Bladder Carcinoma (PURE-01):
An Open-Label, Single-Arm, Phase II Study. J Clin Oncol. 2018;36(34):3353-3360. doi:10.1200/
jc0.18.01148

47. Basile G, Bandini M, Gibb EA, et al. Neoadjuvant Pembrolizumab and Radical Cystectomy
in Patients with Muscle-Invasive Urothelial Bladder Cancer: 3-Year Median Follow-Up Update of
PURE-01 Trial. Clin Cancer Res. 2022;28(23):5107-5114. d0i:10.1158/1078-0432.Ccr-22-2158
48. van Dijk N, Gil-Jimenez A, Silina K, et al. Preoperative ipilimumab plus nivolumab in
locoregionally advanced urothelial cancer: the NABUCCO trial. Nature Med.
2020;26(12):1839-1844. doi:10.1038/s41591-020-1085-z

49. van Dorp ], Pipinikas C, Suelmann BBM, et al. High- or low-dose preoperative ipilimumab
plus nivolumab in stage III urothelial cancer: the phase 1B NABUCCO trial. Nature Med.
2023;29(3):588-592. d0i:10.1038/s41591-022-02199-y

50. Sridhar S, O’Donnell PH, Flaig TW, et al. Study EV-103 cohort L: Perioperative treatment
with enfortumab vedotin monotherapy in cisplatin-ineligible patients with muscle invasive
bladder cancer (MIBC). Presented at: ESMO Congress 2023; 20—24 October 2023. Madrid,
Spain. Oral presentation 2365MO. doi:10.1016/j.annonc.2023.09.1014

bealthbook TIMES Oncology Hematology 71


https://doi.org/10.2217/fon-2022-0868
https://bladder.uroonco.uroweb.org/webcast/clinical-outcomes-in-patients-with-high-risk-post-cystectomy-muscle-invasive-bladder-cancer-mibc-with-persistent-circulating-tumour-dna-negative-ctdna-status-on-serial-testing-surveillance-anal/
https://bladder.uroonco.uroweb.org/webcast/clinical-outcomes-in-patients-with-high-risk-post-cystectomy-muscle-invasive-bladder-cancer-mibc-with-persistent-circulating-tumour-dna-negative-ctdna-status-on-serial-testing-surveillance-anal/
https://bladder.uroonco.uroweb.org/webcast/clinical-outcomes-in-patients-with-high-risk-post-cystectomy-muscle-invasive-bladder-cancer-mibc-with-persistent-circulating-tumour-dna-negative-ctdna-status-on-serial-testing-surveillance-anal/
https://doi.org/10.1016/j.annonc.2024.08.2045
https://doi.org/10.25011/cim.v40i2.28199
https://doi.org/10.1200/jco.2001.19.3.666
https://doi.org/10.1200/jco.2001.19.3.666
https://doi.org/10.1200/JCO.2018.36.15_suppl.4506
https://doi.org/10.1016/j.eururo.2022.04.013
https://doi.org/10.1200/jco.18.01148
https://doi.org/10.1200/jco.18.01148
https://doi.org/10.1158/1078-0432.Ccr-22-2158
https://doi.org/10.1038/s41591-020-1085-z
https://doi.org/10.1038/s41591-022-02199-y
https://doi.org/10.1016/j.annonc.2023.09.1014

Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer

51. O’Donnell PH, Hoimes CJ, Rosenberg JE, et al. Study EV-103: Neoadjuvant treatment with
enfortumab vedotin monotherapy in cisplatin-ineligible patients with muscle invasive bladder
cancer (MIBC)—2-year event-free survival and safety data for Cohort H. J Clin Oncol.
2024;42(suppl_16):4564. doi:10.1200/JCO.2024.42.16_suppl.4564

52. Cigliola A, Moschini M, Tateo V, et al. Perioperative sacituzumab govitecan (SG) alone or in

combination with pembrolizumab (Pembro) for patients with muscle-invasive urothelial bladder
cancer (MIBC): SURE-01/02 interim results. / Clin Oncol. 2024;42(suppl_17):LBA4517.
d0i:10.1200/JC0O.2024.42.17_suppl.LBA4517

53. Necchi A, Guerrero-Ramos F, Crispen PL, et al. TAR-200 Plus Cetrelimab or Cetrelimab
Alone as Neoadjuvant Therapy in Patients With MuscleInvasive Bladder Cancer Who Are

Ineligible for or Refuse Neoadjuvant Cisplatin-Based Chemotherapy: Interim Analysis of
SunRISe-4. Presented at: ESMO Congress 2024; 13—17 September 2024. Barcelona, Spain. Oral
presentation LBA84. doi:10.1016/j.annonc.2024.08.2328

54. Hoimes C]J, Bedke J, Loriot Y, et al. KEYNOTE-B15/EV-304: Randomized phase 3 study of
perioperative enfortumab vedotin plus pembrolizumab versus chemotherapy in cisplatin-eligible

patients with muscle-invasive bladder cancer (MIBC). / Clin Oncol.
2021;39(suppl_15):TPS45877. d0i:10.1200/]C0O.2021.39.15_suppl. TPS4587

55. Sonpavde G, Necchi A, Gupta S, et al. ENERGIZE: a Phase III study of neoadjuvant
chemotherapy alone or with nivolumab with/without linrodostat mesylate for muscle-invasive
bladder cancer. Future Oncol. 2020;16(2):4359-4368. doi:10.2217/fon-2019-0611

56. Necchi A, Bedke ], Galsky MD, et al. Phase 3 KEYNOTE-905/EV-303: Perioperative
pembrolizumab (pembro) or pembro + enfortumab vedotin (EV) for muscle-invasive bladder
cancer (MIBC). J Clin Oncol. 2023;41(suppl_6):TPS585. doi:10.1200/
JCO.2023.41.6_suppl.TPS585

bealthbook TIMES Oncology Hematology

72


https://doi.org/10.1200/JCO.2024.42.16_suppl.4564
https://doi.org/10.1200/JCO.2024.42.17_suppl.LBA4517
https://doi.org/10.1016/j.annonc.2024.08.2328
https://doi.org/10.1200/JCO.2021.39.15_suppl.TPS4587
https://doi.org/10.2217/fon-2019-0611
https://doi.org/10.1200/JCO.2023.41.6_suppl.TPS585
https://doi.org/10.1200/JCO.2023.41.6_suppl.TPS585

	Current Advances in the Perioperative Treatment of Muscle-Invasive Bladder Cancer
	Introduction
	Neoadjuvant chemotherapy as standard of care
	Optimizing strategies for neoadjuvant therapy in cisplatin-eligible patients
	Guiding perioperative systemic therapy with molecular testing
	Addressing challenges for cisplatin-ineligible patients
	Conclusion and future perspectives
	Conflict of interest
	Funding
	Author contributions

	References


