
New targets in advanced urothelial carcinoma 
after platinum and immunotherapy

Ignacio Duran, MD PhD
Hospital Universitario Marques de Valdecilla

IDIVAL. Santander



My disclosures
• Advisory Boards:

• MSD, BMS, Roche-Genentech, PYCYC, IPSEN, Novartis, Bayer, Gilead

• Research Funding:

• Roche-Genentech, Astra-Zeneca

• Travel expenses:

• Roche-Genentech, IPSEN, Merck-Pfizer

• Clinical Trials:

• BMS, Roche-Genentech, PYCYC, EISAI, MSD, Gilead, Astellas

• Lectures:

• EUSA pharma, MSD, BMS, Roche-Genentech, IPSEN, Jansen, Astellas



Learning objectives

• To review new therapeutic targets in advanced urothelial
cancer after progression to platinum-based chemotherapy and
check point inhibition



Outline

• Introduction

• Precision medicine in bladder cancer: FGFR inhibition

• Cell adhesion molecules & others as targets and new drug delivery 
methods: The ADCs

• Other new targets: Ephrin-B2

• Conclusions



Is mUC a good model for targeted therapy?

Robertson AG et al. Cell 2017



Looking for new targets in mUC
• Multiple failed attempts (mainly single arm trials) in

unselected population over the last decade

• Main agents tested: VEGF-targeted therapy (TKIs, mABs),
EGFR/HER2 inhibitors, mTOR inhibitors

• Randomized trials are scarce and have failed (LAMB trial)
or demonstrated little benefit (RANGE trial)

• Better understanding of mUC molecular behaviour has led
to design novel trials, testing targeted therapies in
biomarker selected patients or uncovering new targets
widely expressed and new ways of delivering drugs

Petrylak, D.P., et al., Ramucirumab plus docetaxel versus placebo plus docetaxel in patients with locally advanced or metastatic urothelial carcinoma after platinum-based therapy (RANGE): a randomised, 
double-blind, phase 3 trial. Lancet, 2017. 390(10109): p. 2266-2277. Phase III, Double-Blind, Randomized Trial That Compared Maintenance Lapatinib Versus Placebo After First-Line Chemotherapy in 
Patients With Human Epidermal Growth Factor Receptor 1/2–Positive Metastatic Bladder Cancer Thomas Powles, Robert A. Huddart, Tony Elliott, et al. Journal of Clinical Oncology 2017 35:1, 48-55 



Precision medicine in bladder 
cancer: FGFR inhibition



Bladder cancer should not be 
regarded as one disease

Multiplatform analysis of 412 muscle

invasive bladder cancer patients

provides insights into mutational

profiles with prognostic value and

establishes a framework associating

distinct tumor

subtypes with clinical options.

Robertson et al., 2017, Cell 171, 540–556

FGFR [specially FGFR3]  appears as a 

commonly altered gene in MIBC 

[fusions, mutations, methylation, etc] 

representing a potential target. 



Biomarker selected patients: FGFR as a 
target: First steps

• 1st Generation FGFR Inhibitors
did not fulfill expectations

• Neither in efficacy nor as a
predictive biomarker



Further Drug Development: Next 
Generation FGFR Inhibitors

• Multiple compounds are in
different stages of development
in the clinic in different tumour
types

• More selective drugs

• Most of the development in
later stages in focused in
bladder and HCC

• TKIs, mAB, Decoy, ADCs

Krook, M.A., Reeser, J.W., Ernst, G. et al. Fibroblast growth factor receptors in cancer: genetic alterations, diagnostics, therapeutic targets and mechanisms of resistance. Br J Cancer 124, 880–892 (2021).



ERDAFITINIB

Erdafitinib shows tolerability and preliminary evidence of

clinical activity in advanced solid tumors, at 2 different dosing

schedules and with particularly encouraging responses in UC

and CCA. [46% ORR in heavily pretreated patients]

All patients with UC and CCA who responded to 

treatment with erdafitinib carried FGFR mutations or 

gene fusions

1st signals on Phase I study

Urothelial carcinoma

cholangiocarcinoma



Erdafitinib: The phase II strong 
signal

• Heavily pre-treated group of pts 
• Poor prognosis group



Erdafitinib activity& Safety

40% ORR

Rescue after qt/io

Active in visceral disease

Dose/Genetic matters

Loriot Y, Necchi A, Park SH et al BLC2001 Study Group. Erdafitinib in Locally Advanced or Metastatic Urothelial Carcinoma. N Engl J Med. 2019 Jul 25;381(4):338-348. 

• The PFS was 5.5 months, and the median duration of  OS was 13.8 months. 
• Treatment-related adverse events of grade 3 or higher, were reported in 46% of the patients; 
• 13% of the patients discontinued treatment because of adverse events. There were NO treatment-related deaths.



Long term follow-up 

Siefker-Radtke AO, Necchi A, Park SH, et al Efficacy and safety of erdafitinib in patients with locally 
advanced or metastatic urothelial carcinoma: long-term follow-up of a phase 2 study. Lancet Oncol. 2022 
Jan 11:S1470-2045(21)00660-4



Safety

• The proportion of patients with central serous
retinopathy was 27 (27%) of 101

• 23 [85%] of 27 events were grade 1–2
• (63%) of 27 central serous retinopathy events had

resolved
• All ten unresolved events were grade 1–2

Loriot Y, Necchi A, Park SH et al BLC2001 Study Group. Erdafitinib in Locally Advanced or Metastatic Urothelial Carcinoma. N Engl J Med. 2019 Jul 25;381(4):338-348. 
Siefker-Radtke AO, Necchi A, Park SH, et al Efficacy and safety of erdafitinib in patients with locally advanced or metastatic urothelial carcinoma: long-term follow-up of a phase 2 study. Lancet Oncol. 2022 Jan 11:S1470-2045(21)00660-4



Further development of 
erdafitinib in mUC & others

NORSE (NCT03473743): N = 150

• FGFR3 mut/fus +ve

• Phase 1b/2

• 1L cis-ineligible

Erdafitinib + 

cetrelimab
Erdafitinib

The combination of ERDA and CET is tolerable and 
associated with promising antitumor activity. 

ERDA 8 mg + CET 240 mg was established as RP2D.
ERDA + CET is being further explored in the ongoing 
randomized phase 2 portion of this study as first-line 

treatment for pts ineligible for cisplatin.

A.O. Siefker-Radtke et al. Updated data from the NORSE trial of erdafitinib (ERDA) plus cetrelimab (CET) in patients (pts) with metastatic or locally advanced urothelial carcinoma (mUC) and specific fibroblast growth factor receptor 
(FGFR) alterations; ESMO 2020

Updated in ESMO 2021 [Powles T et al]

There are many other FGFR inhibitors in active development



Cell adhesion molecules & 
others as targets and new drug 

delivery methods: The ADCs



What about new more widely 
expressed target?

• EV [and antibody drug conjugate] was able to bind to cell surface–

expressed NECTIN-4 with high affinity and induced cell death in vitro in a

dose-dependent manner.

• Treatment of mouse xenograft models of human breast, bladder,

pancreatic, and lung cancers with EV significantly inhibited the growth

and resulted in tumour regression of breast and bladder xenografts.

• Overall, these findings validate nectin-4 as an attractive therapeutic

target and support further clinical development of nectin-4–targeting

ADCs

Chalita-Eid PM et al. Cancer Res; 76(10); 3003–13. 2016 

EV & NECTIN-4



Antibody Drug Conjugates (ADCs)

ADC binds to 
tumor target cell 
surface antigens 

The binding  triggers a 
receptor mediated
internalization

The internalized ADCs 
release cytotoxic 
payloads inside the 
tumor cell and leads to 
cell death

Mullard A. Maturing antibody-drug conjugate pipeline hits 30. Nat Rev Drug Discov 2013;12:329–32 Schema modified from https://www.padcev.com/about-padcev

Antibody–drug conjugates
(ADC) are an emerging class of
targeted therapeutic agents
with the ability to deliver a
highly cytotoxic payload to
tumour sites by utilizing the
exquisite specificity of a mAb
as a delivery vehicle

https://www.padcev.com/about-padcev


What makes every ADC different: Target, 
payload and linkage

ADC Targeted Ag Payload Linkage

Enfortumab 
Vedotin 1,2

Nectin-4 MMAE Protease cleavable linker

Tisotumab 
Vedotin 3

Tissue factor 
(thromboplastin)

MMAE Protease cleavable linker

ASG-15ME 4 SLITRK6 MMAE Protease cleavable linker

Sacituzumab 
Govitecan 5

Trop-2 SN-38 Hydrolysable cleavable linker

RC-48 6 Her-2 MMAE Cathepsin cleavable  linker

1.-JE Rosenberg : TPS4590 Journal of Clinical Oncology 36, no. 15_suppl .2018; 2.-Petrylak D et al. Journal of Clinical Oncology 37, no. 18_suppl (June 20 2019) 4505-45-; 3. De Bono JS, et al. Lancet Oncol. 2019 Mar;20(3):383-393. 4. D. Petrylak: Annals of Oncology (2016) 27 (6): 266-
295 ; 5.- Scott Tagawa at 2019 ASCO GU: Journal of Clinical Oncology 37, no. 7_suppl (March 1 2019) 354-354.; 6. Sheng X et al. Journal of Clinical Oncology 37, no. 15_suppl (May 20 2019) 4509-4509

MMAE: Monomethyl Auristatin E 



What makes every ADC different: The case of 
Enfortumab Vedotin

TARGETED ANTIGEN PAYLOAD

skin
salivary glands 

bladder

ovary

esophagus

spleen

Nectin-4 expression in human normal tissues and cancer patient specimens

BLADDER CANCER

BREAST  CANCER

LUNG CANCER

PANCREATIC CANCER

OVARIAN CANCER

Monomethyl auristatin E is an antimitotic agent which 
inhibits cell division by blocking the polymerisation of 
tubulin

It is derived from peptides occurring in marine shell-less
mollusc [Dolabella Auricularia] named dolastatins which
showed potent activity in preclinical studies, against a range
of hematological malignancies and solid tumors.

Chalita-Eid PM et al. Cancer Res; 76(10); 3003–13. 2016 



Phase I dose 
escalation/expansion 

cohort:  EV-101
➢ Patients with Nectin-4–expressing solid tumors who progressed on >

1 prior chemotherapy regimen and/or CPI.

➢ Patients received escalating doses of EV up to 1.25 mg/kg on days 1,
8, and 15 of every 28-day cycle.

➢ PRIMARY OBJECTIVES were the determination of safety/tolerability,
recommended phase II dose and pharmacokinetic profile of EV.

➢ A SECONDARY OBJECTIVE was to evaluate EV antitumor activity.

Rosenberg JE et al. J Clin Oncol 38:1041-1049.

o Rash, periph. neuropathy, fatigue & alopecia, the most common TRAEs.
o The confirmed ORR was 43% & DOR was 7.4 months (at 1.25 mg/Kg)
o Median OS was 12.3 months, and the OS rate at 1 year was 51.8%. 
o Similar benefit regardless of age and prior anti–PD-(L)1 treatment, liver metastases, or  

GU upper-tract disease



Phase 2 Trial: 
EV-201 

• Phase II, single-arm study of EV 1.25mg/kg (IV on days 1, 8, and 15 of every 28-day cycle) in mUC previously treated
with platinum chemotherapy and anti–PD-1/L1 therapy.

• The primary end point was OBJECTIVE RESPONSE RATE by blinded independent central review.

• Key secondary end points were DURATION OF RESPONSE, PROGRESSION-FREE SURVIVAL, OVERALL SURVIVAL,
SAFETY, and TOLERABILITY.

Rosenberg JE et al. J Clin Oncol 37:2592-2600. 2019

• Enfortumab vedotin was administered to 125 patients with metastatic urothelial carcinoma. 
• Median follow-up was 10.2 months (range, 0.5 to 16.5 months). 



Phase 2-EV-201: Activity

Confirmed objective response rate was 44% (95% CI, 35.1% to 53.2%), including 12% complete responses 
[highly consistent with phase I data] 

Rosenberg JE et al. J Clin Oncol 37:2592-2600. 2019



Thomas Powles,  Jonathan E. Rosenberg, Guru P. Sonpavde et al NEJM 2021

The randomized control trial

EV significantly prolonged OS and improved ORR compared with standard chemotherapy in patients with mUC who had 
previously received platinum-based chemotherapy and a PD-1 or PD-L1 inhibitor 



Presented By Thomas Powles at 2021 Genitourinary Cancers Symposium

Randomized setting after Platinum-
CPI: Safety



THE TUMOR ANTIGEN: TROP-2

❑ TROP-2 is the trophoblast cell-surface antigen

❑ it is linked to cell migration and anchorage-
independent growth, with high expression in human
epithelial cancers

❑ Trop-2 protein is known to be expressed in normal
urothelium and in 83% of urothelial carcinomas with
higher expression in invasive UC and with
correlation with stage

Goldenberg DM et al Oncotarget, 2018, Vol. 9, (No. 48) ; Stepan LP et al;  J Histochem Cytochem 2011; 59:701-10.

PROSTATE 

CANCER TNBC hER2- ER +C

BLADDER 

CANCER NSCLC
SCLC



TropHY- Urotelial Program 

• The TropHY-U-01 Study includes three 
cohorts

• COHORT 1 [3rd line]
• Patients after one line of chemo and CPI

• COHORT 2 [2nd line after CPI]
• Patients not eligible for platinum and who received a 

CPI

• COHORT 3 [2ND line after chemo]
• Patients who progress after chemo but never received 

CPI

SG

SG+ CPI

Other developments in different stages of UC to be started soon



Tagawa ST, Balar AV, Petrylak DP, et al TROPHY-U-01: A Phase II Open-Label Study of Sacituzumab Govitecan in Patients With Metastatic Urothelial Carcinoma Progressing After 
Platinum-Based Chemotherapy and Checkpoint Inhibitors. J Clin Oncol. 2021 Aug 1;39(22):2474-2485.



TROPICS-04 & Further development

Also SG is being tested in other settings either as single agent or in combinations



Coming up 
soon: New 

targets
Ephrin-B2

Nature Medicine volume 16, pages752–754 (2010); Sadegh et al, Oral presentation at ESMO 2021. Abstract 651O

https://www.nature.com/nm


FGFR, fibroblast growth factor receptor.

Non–muscle-invasive UC
70% of newly diagnosed cases

Stages 0a–1
Ta: noninvasive papillary carcinoma
Tis: carcinoma in situ
T1: tumour invades lamina propria

Muscle-invasive UC
25% of newly diagnosed cases

Stages 2 and 3
T2: tumour invades muscle
T3: tumour invades perivesical fat
T4a: tumour invades contiguous organs 

(prostate, uterus, vagina)

mUC
5% of newly diagnosed cases

Stages 3a and 4
T4b: tumour invades the pelvic wall, abdominal wall
N1–3: pelvic lymph-node involvement
M1: distant metastasis

15–20%
progress

40-50%
progress

BCG refractory
Pembrolizumab

TURBT ±
intravesical therapy

Neoadjuvant:
• Gemcitabine and 

cisplatin
• ddMVAC

Radical cystectomy 
and lymph-node 

dissection

Cisplatin eligiblea Neoadjuvant IO
Cisplatin 
ineligible First line:

• Gemcitabine 
and cisplatin

• ddMVAC

First-line
gemcitabine 

and 
carboplatin

First line:
• Atezolizumab
• Pembrolizumab

Cisplatin
eligible Cisplatin ineligible

Emerging therapeutic options

Trimodality bladder-
sparing therapy

Current treatment scenario

Figure adapted from: Apolo A. Oral presentation at ASCO 2018. de Wit R, et al. Poster presentation at ASCO 2019; abstract 4530. 
Szabados B, et al. Poster presented at EAU 2019. Abstract 1121. Sternberg CN, et al. Eur Urol 2019; doi: 10.1016/j.eururo.2019.03.015.

Plat inelegible
PD-L1+ve

• Vinflunine
• Taxanes

Check point-inhibitors

SD/PR/CR

Avelumab maintenance

PD

gemcitabine 
and carboplatin

Enfortumab Vedotin (FDA)

Erdafitinib  [Only  if FGFR abnormalities] FDA

1st line

2nd line

3rd line



Summary

• Bladder cancer therapeutics is evolving in parallel to a better knowledge of the
molecular biology of this disease

• New treatment targets after platinum-based chemotherapy and CPIs include
genetic aberrations in FGFR and specific widely expressed targets to facilitate
drug delivery

• Both FGFR inhibitors and ADCs represent currently the standard of care in mUC
patients upon progression to platinum-based chemotherapy and CPIs

• Efficacy, level of evidence and safety profile need to be taken into account when
making treatment decisions in this setting
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