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Outline
1. Non-muscle invasive bladder cancer (NMIBC)

• Systemic therapies & novel intravesical therapies

2. Muscle-invasive bladder cancer (MIBC)
• Adjuvant immunotherapy
• Ongoing trials & role of ctDNA

3. Metastatic urothelial carcinoma (mUC)
• New practice changing 1L regimen
• 2L regimen options
• Role of precision oncology: FGFR, her-2



----> Mitomycin C, Gemcitabine, Valrubicin, Gem/Doce
----> if with TIS, phase II study, 43.5% 1 year RFS, for 2 yrs
----> Phase III study, 43.8% 1 year RFS

Non-Muscle Invasive Bladder Cancer (NMIBC)

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf
Balar et al, Lancet Oncology, 2021 
Boorjan et al, Lancet Oncology, 2020

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf


Recurrence-free survival in HR-papillary BCG unresponsive/recurrence

• IV pembrolizumab
• IV pembrolizumab + vibostolimab 

(TIGIT) coformulation
• IV pembrolizumab + favezelimab 

(LAG-3) coformulation

KN-
57: persistent 
or recurrent 
HR NMIBC 

ineligible or 
refusing 

cystectomy



NMIBC – Ongoing Phase III Trials

• IV pembrolizumab (for 2 years) + BCG vs BCG 
monotherapy

• Similar trials for other IO agents – POTOMAC 
(Durvalumab), CM-7G8 (Nivolumab), ALBAN 
(Atezolizumab)

KN-676: persistent 
or recurrent HR 

NMIBC after 
adequate BCG 

induction

• TAR-200 + cetrelimab vs TAR-200 alone vs 
cetrelimab alone (to 78 weeks)

• TAR-200 is a novel drug delivery system for 
the sustained local release of gemcitabine in 
the bladder, relying on an osmotic system

SunRISe-2: HR 
NMIBC CIS (with or 
without papillary 

disease) 
unresponsive to BCG

Nature Reviews Urology, 2018



TAR-210 Is a Novel Drug Delivery System Designed to Provide Local Targeted Therapy for Patients With Bladder Cancer 



Muscle Invasive Bladder Cancer (MIBC)

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf


MIBC

Post cystectomy, there are high rates of distant 
recurrence in up to 50% of patients (Donat et al, 
World Journal of Urology, 2006)

Meta-analyses shows an absolute 5-year OS 
improvement of 5% with NAC (Vale et al, European 
urology, 2005)



M. Galsky, Sept 2022



Adjuvant IO trials in high-risk MIUC

AMBASSADOR (adjuvant 
Pembrolizumab – resulted at ASCO GU 
2024 – met DFS endpoint, regardless 
of PDL1 status, but did not meet 
interim OS endpoint)

Difference 
between PDL1 and 
PD1?

MIBC – Adjuvant Treatment



A031501 AMBASSADOR: Disease-Free Survival (ITT)



A031501 AMBASSADOR: (interim) Overall Survival



EV/P (w/ maintenance EV 
x 5cycles + pembro 13 
cycles) 
vs Gem/Cis for cisplatin-
eligible x 4 cycles

EV/P x 4 cycles (w/ 
maintenance) for 
cisplatin–ineligible (w/ 
maintenance pembro 
14 cycles and EV x 6 
cycles)



TMT/chemo-RT - 
what is 
approved

• Two phase III trials are 
looking at IO + TMT given 
radiation may be 
immunostimulatory and 
have synergistic effects with 
IO:

• CRT +/- Pembrolizumab 
(MK-3475/KN-992)

• CRT +/- Atezolizumab 
(SWOG/MRG 1806)

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf


One Future Cystectomy-Sparing Approach?

• 76 patients were enrolled; of these, 33 achieved a cCR (43%, 95% CI: 32%-
55%), and 32 of 33 who achieved a cCR opted to forgo immediate 
cystectomy
• Somatic alterations in pre-specified genes (ATM, RB1, FANCC and ERCC2) or 

increased tumor mutational burden did not improve the positive predictive 
value of cCR

HCRN 16-257 trial



Role of ctDNA in MIBC
• Lindskrog et al, Clinical Cancer Research, 2023:

• ctDNA status is prognostic in both NAC-treated & naïve patients and 
outperforms pathological downstaging in predicting treatment 
efficacy

• Powles et al, European Urology, 2023:
• Updated OS from the IMvigor 010 trial, showing those patients who 

were ctDNA positive post-surgery benefited from adjuvant 
atezolizumab with improved DFS and OS.

• IMvigor 011 should result next year, which is a randomized phase III 
study assessing the efficacy of atezolizumab vs placebo in patients 
with high-risk muscle-invasive bladder cancer who 
are ctDNA positive post-cystectomy



Slide 23



MIBC 
Unanswered 

Questions

oMore bladder preservation options – role of 
systemic therapy alone option?

oDo all patients with high-risk features need 
adjuvant therapy? Need biomarkers.
 Omit for ctDNA (-) post cystectomy?
 Intensify for ctDNA (+)?
 Role of adjuvant therapy in variant histologies? 

E.g. squamous

o Is 1 year of pembrolizumab (18 cycles) or 
nivolumab (24 cycles) necessary for all 
patients?

oWill EV/P continue to change the standard for 
MIBC as well?



Advanced Bladder Cancer Approvals

Bilim et al, Journal of Personalized 
Medicine, 2022

The era of 
precision 
oncology in 
bladder 
cancer is 
here!



1L Metastatic Urothelial Carcinoma pre-ESMO 2023

--> accelerated FDA approval in April 
2023 based on Cohort K of EV-103

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf


Dr. Karine Tawagi - Systemic Therapy Bladder CA Updates – March 2024



1L Metastatic Urothelial Carcinoma post-ESMO 2023

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf

https://www.nccn.org/professionals/physician_gls/pdf/bladder.pdf


Enfortumab vedotin (EV)

NCI Staff, Jan 2020





Powles, ESMO 2023



Powles, ESMO 2023

Almost 
doubling of 
PFS and OS!



Powles, ESMO 2023



Subgroup Analysis of OS



Powles, ESMO 2023
30% of patients received maintenance avelumab



Powles, ESMO 2023

Neuropathy
Derm
Hyperglycemia
Fatigue
GI
Cytopenias
Ocular
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ORR for EV/P

Almost 70% CR or PR!



Slide 13



Checkmate 901
Many prior negative 
chemo-IO trials in 1L mUC

Cisplatin more immune 
inducing?



CM-901

https://www.nejm.org/doi/pdf/10.1056/NEJMoa2309863

25% of patients in control 
arm received maintenance 
avelumab



Immunomodulatory effects of 
cisplatin >>> carboplatin

• GemCis versus GemCarbo ± atezolizumab:

o Induces transcriptional changes in circulating 
immune cells, including upregulation of 
antigen presentation and T cell activation 
programs

o Direct immunomodulatory effects on cancer 
cells, promoting dendritic cell activation and 
antigen-specific T cell killing

• Importance of specific chemotherapy 
backbones in immunotherapy 
combination regimens



74% completed induction regimen in 
CM-901 vs 55% of induction phase in 
JAVELIN-100

Upfront IO allows more pts to get to 
maintenance phase?



First line and second line therapy in UC patients in real world – Flatiron database

This is likely to change 
dramatically with vast 
majority of patients in both 
categories getting EV + 
Pembro



1L mUC Takeaways
• EV + Pembro is practice changing for cisplatin eligible & ineligible 

patients
oUp to ECOG 2
oGood response in those with even visceral metastases
oNo need for PDL-1 stratification
oNo need for NGS results to determine eligibility

• Understand new toxicities of ADCs & establishing guidelines & dose 
adjustments is important
oPts who can't qualify? Pre-existing neuropathy, uncontrolled DM, cirrhosis, 

autoimmune disease

• Think of access: cost $39k per 1 cycle of EV + P!!



Unanswered 
Questions

oRole of cystectomy in those with CR on EV/P?
oDe-escalation of therapy for responders?
oRole in those who progress on adjuvant IO or 

maintenance IO
oRole of CM-901 data for those who may be 

predicted to have CR, like LN+ only metastatic 
disease?

o2L regimen?
oRole if EV/P moved to NAC setting?
oOptimal treatment for variant histologies? 

AdenoCA, squamous predominant, 
plasmacytoid...



A. Apolo, ESMO, Oct 2023

Disitamab vedotin for her-2+?

Can we use radiation to control oligo-progression?



Slide 16



FGFR Pathway in mUC
• All patients should be tested for 

FGFR 2/3 alterations - seen in 
20% of all mUC and 30% of 
UTUC:

• NGS testing of DNA and 
RNA

• FGFR3 mutations (R248C, 
S249C, G370C, or Y373C)

• Fusions (translocations): 
FGFR2–BICC1, FGFR2–
CASP7, FGFR3–TACC3_V1, 
FGFR3–TACC3_V3, or 
FGFR3–BAIAP2L1

https://journals.sagepub.com/doi/full/10.1177/11795549221126252



• Demonstrated superior OS, PFS and ORR of Erdafitinib compared to single agent 
chemotherapy in patients with FGFR 3/2 alterations

Loriot, 2023



Loriot, NEJM, 2023

2L or 3L post 
IO and for 
many post 
chemo
• OS: 12.1 

mo vs 7.8 
mo

• PFS: 5.6 vs 
2.7 mo

• ORR: 45.6% 
vs 11.5%



THOR Cohort 2 – 2L Erdafitinib vs IO

Siefker-Radtke, ESMO 2023

No difference in OS



NORSE Trial – 

Siefker-Radtke, ESMO 2023

1L erdafitinib vs 
erdafitinib + IO in 
cisplatin ineligible



Grivas, Scripps Clinical 
Hematology Oncology 2024



Grivas, Scripps Clinical 
Hematology Oncology 2024
Grivas, Scripps Clinical 
Hematology Oncology 2024

Cohort 1: ORR 31%



Grivas, Scripps Clinical 
Hematology Oncology 2024
Grivas, Scripps Clinical 
Hematology Oncology 2024

Grivas, Scripps 
Clinical Hematology Oncology 
2024



A. Apolo, Oct 2023

Her-2 in mUC
• Expression level of HER2 in UC : 48% with overexpression and 

approximately 20% with low expression (Fleischmann 
et al., 2011; Yorozu et al., 2020)

Phase III study (NCT04264936) ongoing

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9090390/#CIT0014
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9090390/#CIT0041


TKI in mUC – ASCO GU 2024
• Some encouraging efficacy (ORR 45%) but 

did not improve outcomes

• Modest responses of other TKI trials in 
mUC

• Future directions:
o Zanzalitinib (XL-092) - similar to 

cabozantinib with better 
tolerability/therapeutic index

o IO/TKI to re-invigorate IO response?
o TKI as salvage monotherapy if can find 

right biomarker?
o Add to pembro for EV/pembro 

responders and drop EV to prevent 
cumulative neuropathy?

Dr. R. Jain, ASCO GU 2024



Conclusions
• The new era of 

precision oncology 
& novel treatments 
in bladder cancer is 
here!

o NGS testing 
important in 
metastatic setting

o Landscape will 
continue to change 
in years to come

o Role of ctDNA 
evolving



Thank You.
Karine Tawagi -  ktawagi@uic.edu @drkarinetawagi

mailto:ktawagi@uic.edu

	Bladder Cancer: An Update on Systemic Therapies and Precision Oncology 
	Outline
	Slide Number 3
	Recurrence-free survival in HR-papillary BCG unresponsive/recurrence
	NMIBC – Ongoing Phase III Trials
	TAR-210 Is a Novel Drug Delivery System Designed to Provide Local Targeted Therapy for Patients With Bladder Cancer 
	Slide Number 7
	MIBC
	Slide Number 9
	Adjuvant IO trials in high-risk MIUC
	A031501 AMBASSADOR: Disease-Free Survival (ITT)
	A031501 AMBASSADOR: (interim) Overall Survival
	Slide Number 13
	TMT/chemo-RT - what is approved
	One Future Cystectomy-Sparing Approach?
	Role of ctDNA in MIBC
	Slide 23
	MIBC Unanswered Questions
	Advanced Bladder Cancer Approvals
	1L Metastatic Urothelial Carcinoma pre-ESMO 2023
	Slide Number 21
	1L Metastatic Urothelial Carcinoma post-ESMO 2023
	Enfortumab vedotin (EV)
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Subgroup Analysis of OS
	Slide Number 29
	Slide Number 30
	Slide 17
	Slide 18
	ORR for EV/P
	Slide 13
	Checkmate 901
	CM-901
	Immunomodulatory effects of �cisplatin >>> carboplatin
	Slide Number 38
	First line and second line therapy in UC patients in real world – Flatiron database
	1L mUC Takeaways
	Unanswered Questions
	Slide Number 42
	Slide 16
	FGFR Pathway in mUC
	Slide Number 45
	Slide Number 46
	THOR Cohort 2 – 2L Erdafitinib vs IO
	NORSE Trial – 
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Her-2 in mUC
	TKI in mUC – ASCO GU 2024
	Conclusions
	Slide Number 55

