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Advanced UC is a heterogenous disease 

Bladder Cancer Advocacy Network. Siegel RL, et al. CA Cancer J Clin. 2022;72(1):7-33. SEER 17.

Heterogeneity in initial stage of diagnosis: ?? biology 

Heterogeneity in initial treatment of localized disease

Majority of cases diagnosed 65-85

Significant variation in comorbidities



Patient considerations in advanced UC

• Hearing loss 
• Renal dysfunction 
• Congestive heart failure 
• Peripheral neuropathy 
• Poor performance status

Cisplatin-ineligible (40-50%)

• ECOG PS ≥ 3 
• Cr Cl < 30 ml/min
• Peripheral neuropathy ≥ Grade 2
• NYHA Heart Failure Class ≥ 3
• ECOG PS 2 AND Cr Cl < 30 ml/min

Platinum-ineligible (10-15%)

Galsky et al. Lancet Oncol 2011; Gupta et al. ASCO 2022



Platinum chemotherapy in advanced UC

Cisplatin-eligible patients: GC vs. MVAC

Study Design and Treatment Evaluation
Patients were randomly assigned to receive either GC or

MVAC in this phase III, active controlled, open-label, randomized
study. The Pocock and Simon minimization method was used to
perform treatment allocation by the Netherlands Cancer Insti-
tute.8 Before random assignment, patients were stratified accord-
ing to the following criteria: PS, stage, visceral metastases, alkaline
phosphatase level, prior radiotherapy, measurable disease, and
investigator site. Patients in the GC arm were randomly assigned
to receive gemcitabine 1,000 mg/m2 during 30 to 60 minutes on
days 1, 8, and 15, plus cisplatin 70 mg/m2 on day 2. Patients in the
MVAC arm were randomly assigned to receive methotrexate 30
mg/m2 on days 1, 15, and 22; vinblastine 3 mg/m2 on days 2, 15,
and 22; doxorubicin 30 mg/m2 on day 2; and cisplatin 70
mg/m2 as a 1- to 8-hour infusion on day 2. Cycles were repeated
every 28 days.

In both arms, cycles were not initiated unless WBC was
! 3.0 ! 109/L and platelets were ! 100 ! 109/L. If a cycle was
delayed for more than 4 weeks, patients were taken off the study. In
the GC arm, gemcitabine doses on day 8 or 15 were omitted for
WBC " 1.99 ! 109/L and platelets " 49 ! 109/L. In the MVAC
arm, methotrexate or vinblastine doses on day 15 or 22 were
delayed for WBC " 2.9 ! 109/L and platelets " 74 ! 109/L. Doses
were adjusted for nonhematologic toxicity, including mucosi-
tis, in both study arms. Patients received a maximum of six
cycles of treatment unless they experienced disease progres-
sion, developed unacceptable toxicity, or the patient, attending
physician, or sponsor requested discontinuation.

Supportive care, including blood transfusions, antiemetics,
and analgesics, was permitted as appropriate. In the absence of
disease progression, palliative radiotherapy was allowed for pre-
existing, painful bony lesions. Prophylactic use of growth factors
such as filgrastim was not recommended in either arm. No other
antineoplastic therapy was permitted during the study.

Blood counts and serum chemistries were performed weekly,
and creatinine clearance was calculated before chemotherapy ad-
ministration. PS was assessed before each cycle, and weight was
measured weekly. Tumors were assessed using WHO criteria, and
were performed radiologically and by physical examination. Tu-
mors were reassessed every two cycles, and responses were con-
firmed after at least 4 weeks.

Overall survival was measured from the date of random
assignment until death. Patients who had not died or who were
lost to follow-up were censored for overall survival when they were
last known to be alive. Progression-free survival was measured
from the date of random assignment until death or progression.
Patients who were alive and who had not experienced disease
progression, or who were lost to follow-up, were censored for
progression-free survival at the date that they were last known to
be alive and progression free.

Statistical Considerations
The Kaplan-Meier method was used to calculate time-to-

event end points, which were compared using the log-rank and
Wilcoxon tests. For both end points, the 5-year survival rate was
computed for each treatment arm using the Kaplan-Meier method
and compared based on a normal approximation for the differ-
ence between the rates. The Cox proportional hazards model was
used to examine the effects of prespecified baseline prognostic
factors, including PS, TNM stage, presence of visceral metastases,
alkaline phosphatase level, number of disease sites, prior radio-
therapy, disease measurability, age, sex, and time to diagnosis. The

Wald test was used to calculate P values. Factors that showed
individual prognostic value in univariate models were used to
examine their joint prognostic value in a multivariate model. A
final model was developed using a backward selection strategy.
This strategy involved eliminating the factor with the largest non-
significant P value in a sequential fashion until all factors remain-
ing were statistically significant. Treatment was added to the final
model to assess its effect when adjusted for the presence of impor-
tant prognostic factors.

RESULTS

Between November 1996 and September 1998, 426 patients
were entered onto the study. From this group, 405 patients
were randomly assigned: 203 to the GC arm and 202 to the
MVAC arm. Nineteen patients did not meet protocol entry
criteria, one patient died as a result of bladder cancer before
random assignment, and one patient did not continue be-
cause of personal reasons. For this analysis, the database was
locked in April 2004 (ie, more than 5 years after the last
patient had been enrolled onto the study).

Long-Term Overall Survival
At the time of our initial analysis,6 274 patients had

died (GC, 139 patients; MVAC, 135 patients), producing a
censoring rate of 32%. In this survival update, 347 patients
had died (GC, 176 patients; MVAC, 171 patients), produc-
ing a censoring rate of 14%. As of April 2004, 58 patients
were still alive (GC, 27 patients; MVAC, 31 patients); 16
patients in the GC arm and 21 patients in the MVAC arm
were still in complete remission. Overall survival was simi-
lar on both arms (hazard ratio [HR], 1.09; 95% CI, 0.88 to
1.34; P " .66; Fig 1; Table 2). Median survival was 14.0
months (95% CI, 12.3 to 15.5 months) with GC, and 15.2
months (95% CI, 13.2 to 17.3 months) with MVAC. The
differences in survival rates at 24 months (GC, 25.0%;
MVAC, 31.0%), 48 months (GC, 16.4%; MVAC, 17.3%),
and 60 months (GC, 13.0%; MVAC, 15.3%) were not sig-
nificant (Table 2).

Fig 1. Kaplan-Meier curves for overall survival. GC, gemcitabine/cisplatin;
MVAC, methotrexate/vinblastine/doxorubicin/cisplatin; HR, hazard ratio;
Pts, patients.
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determining the creatinine clearance. According to the manufacturer,
drugs like cisplatin that are primarily excreted through the kidney,
need to be reduced in dose when the estimated GFR falls below
60 mL/min.28

In the International Society of Geriatric Oncology (SIOG) rec-
ommendations for dose adjustment in elderly patients with cancer
who have renal insufficiency,29 cisplatin is not recommended if the
estimated GFR is less than 60 mL/min. In view of this, including a GFR
of less than 60 mL/min in the definition for patients being unfit for
cisplatin seems to be appropriate. Recent publications indicate that in
patients older than age 70 years, calculated creatinine clearance tends
to underestimate the GFR. Creatinine clearance measurement by 24-
hour urine collection seems to be more appropriate.30

The true reason for the short duration of OS and PFS in our study
compared with that in patients treated with cisplatin-based chemo-
therapy remains a matter of speculation. It might be due to patient
selection (unfit) or the use of carboplatin instead of cisplatin. The
question of whether carboplatin is as effective as cisplatin combination
chemotherapy in patients eligible for cisplatin has, so far, not been
answered sufficiently,8,31-33 but there is the general belief, supported
by limited data, that it probably is not. Patients treated with cisplatin-
based chemotherapy in randomized trials had a nearly 50% longer
median survival than those in our trial. Moreover, patients receiving
cisplatin have a small but realistic chance of long-term survival.34,35 At
a median follow-up of 4.5 years, nine patients receiving GC and 11
patients receiving M-CAVI were still alive. These few long-term sur-
vivors (8.4%) were observed among patients with only one reason for
being unfit for cisplatin and in those with 0 or 1 Bajorin risk factors.

The post hoc analysis of OS by Bajorin risk groups showed
that as the number of Bajorin risk factors increased, OS signifi-
cantly decreased. Our data thus suggest that the Bajorin risk groups
are also valid in this population of patients ineligible for cisplatin
therapy. Fit patients with no Bajorin risk factors have been found to
have a median OS of 33.0 months when treated with MVAC.22 In
this subgroup in our trial, the median survival was only 12.0
months for both carboplatin-based regimens. The small number of
patients in each risk group ruled out a definitive treatment com-
parison within these subgroups.

Concerning the reason for being unfit for cisplatin, the difference
between the three OS curves was statistically significant, with patients
who had only one reason for being unfit appearing to have a better OS
than patients who had both reasons (GFR ! 60 and WHO PS 2).

The questions of whether renal dysfunction is an adverse prog-
nostic factor by itself and whether the inability to administer cisplatin
has an adverse impact on the outcome have not been explored system-
atically thus far and are, indeed, matters of debate.36 The subgroup of
patients with no Bajorin risk factors had the longest OS, suggesting
that renal insufficiency probably has the least adverse impact on out-
come compared with a lowered PS and/or the presence of visceral
metastases. Conversely, patients with two Bajorin risk factors had the
lowest response rate.

Because these are post hoc findings, they are only hypothesis
generating, and further investigation in prospective study cohorts is
still needed and should be addressed in future trials. A formal prog-
nostic factor analysis of these current data will be the subject of a
future report.

In the phase III part of this trial, several of the phase II findings
were confirmed. Patients with two reasons for being ineligible for
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Fig 2. Duration of survival by treatment group. GC, gemcitabine/carboplatin;
M-CAVI, methotrexate/carboplatin/vinblastine; O, observed number of deaths.
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Fig 3. (A) Impact of stratification factors and (B) Bajorin risk groups on survival.
GFR, glomerular filtration rate (mL/min); O, observed number of deaths; PS,
performance status.

GC or M-CAVI in Unfit Patients With Urothelial Cancer
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pembrolizumab group, and 263 (75%) of 352 patients in 
the chemotherapy group. Median overall survival was 
17·0 months (95% CI 14·5–19·5) in the pembrolizumab 
plus chemotherapy group versus 14·3 months (12·3–16·7) 
in the chemotherapy group (HR 0·86 [95% CI 0·72–1·02], 
p=0·0407; figure 2B). The addition of pembro lizumab to 
first-line platinum-based chemo therapy did not signifi-
cantly improve overall survival in the total population per 
the prespecified p-value boundary of 0·0142 for the final 
analysis at an initially assigned α=0·02 (one-sided). The 
proportional hazards assumption appeared to have been 
met based on visual inspection of the Kaplan-Meier curves. 
At 12 months, the estimated proportion of patients who 
were alive was 62% (95% CI 57–67) in the pembrolizumab 
plus chemotherapy group and 56% (51–61) in the chemo-
therapy group. Overall survival outcomes across key 
prespecified subgroups of patients were largely similar 
(appendix pp 12–13). An exploratory two-stage sensi-
tivity analysis adjusting overall survival for sub sequent 

anti-PD-(L)1 immune checkpoint inhibitor therapy in the 
chemotherapy treatment group yielded an HR of 0·71 
(95% CI 0·48–1·04) for pembrolizumab plus chemotherapy 
versus chemo therapy alone in the total patient population 
(appendix p 18).

Per the trial design, the prespecified sequential 
statistical testing plan required that at least one of the 
dual primary endpoints of progression-free survival or 
overall survival for pembrolizumab plus chemotherapy 
versus chemotherapy alone in the total population be 
met before the testing of subsequent hypotheses 
(appendix p 10). Therefore, no formal statistical testing 
was done for any primary hypotheses for pembrolizumab 
versus chemotherapy.

In analyses of overall survival with pembrolizumab 
versus chemotherapy (which are now exploratory because 
the dual primary endpoints were not met), in the 
population with CPS of at least 10, median overall survival 
was 16·1 months (95% CI 13·6–19·9) with pembrolizumab 
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Figure 2: Progression-free survival and overall survival (dual primary endpoints)
Progression-free survival by masked central review (A) and overall survival, in patients treated with pembrolizumab plus chemotherapy versus chemotherapy alone in 
the total population (B). Tick marks represent censoring of the data at the last time the patient was known to be alive. HR=hazard ratio.
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Figure 2: Progression-free survival and overall survival (dual primary endpoints)
Progression-free survival by masked central review (A) and overall survival, in patients treated with pembrolizumab plus chemotherapy versus chemotherapy alone in 
the total population (B). Tick marks represent censoring of the data at the last time the patient was known to be alive. HR=hazard ratio.

Powles et al. Lancet Oncol, 2021

No significant improvement in PFS (pre-specified 
P value threshold: 0.0019)

No significant improvement in OS (pre-specified P 
value threshold: 0.0142)
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*The KEYNOTE-361 
investigators are listed in the 
appendix (pp 2–8)

Barts Cancer Centre, 
St Bartholomew’s Hospital, 
London, UK (T Powles MD); 
Barts Cancer Institute, Barts 
Health NHS Trust, Queen Mary 
University of London, London, 
UK (T Powles); County 
Oncology Centre, Hetényi Géza 
Hospital, Szolnok, Hungary 
(T Csőszi MD); Cerrahpaşa 
School of Medicine, Istanbul 
University-Cerrahpaşa, 
Istanbul, Turkey 
(M Özgüroğlu MD); National 
Cancer Center Hospital East, 
Chiba, Japan (N Matsubara MD); 
National Institute of Oncology, 
Budapest, Hungary 
(L Géczi MD); Sunnybrook 
Odette Cancer Centre, Toronto, 
ON, Canada (S Y-S Cheng MD); 
CHU de Québec-Université 
Laval, Quebec, QC, Canada 
(Prof Y Fradet MD); Georges 
Pompidou European Hospital, 
University of Paris, Paris, 
France (Prof S Oudard MD); 
Center for Oncological Research 
(CORE), Antwerp University, 
Antwerp, Belgium 
(C Vulsteke MD); Integrated 
Cancer Center, Ghent, Belgium 
(C Vulsteke); Vall d’Hebron 
Institute of Oncology, 
Vall d’ Hebron University 
Hospital, Universitat 
Autònoma de Barcelona, 
Barcelona, Spain 
(R Morales Barrera MD); Centre 
Léon Bérard, Lyon, France 
(A Fléchon MD); Memorial 
Antalya Hospital, Antalya, 
Turkey (S Gunduz MD); 
Minimally Invasive

Pembrolizumab alone or combined with chemotherapy 
versus chemotherapy as first-line therapy for advanced 
urothelial carcinoma (KEYNOTE-361): a randomised, 
open-label, phase 3 trial
Thomas Powles, Tibor Csőszi, Mustafa Özgüroğlu, Nobuaki Matsubara, Lajos Géczi, Susanna Y-S Cheng, Yves Fradet, Stephane Oudard, 
Christof Vulsteke, Rafael Morales Barrera, Aude Fléchon, Seyda Gunduz, Yohann Loriot, Alejo Rodriguez-Vida, Ronac Mamtani, Evan Y Yu, 
Kijoeng Nam, Kentaro Imai, Blanca Homet Moreno, Ajjai Alva, for the KEYNOTE-361 Investigators*

Summary
Background PD-1 and PD-L1 inhibitors are active in metastatic urothelial carcinoma, but positive randomised data 
supporting their use as a first-line treatment are lacking. In this study we assessed outcomes with first-line 
pembrolizumab alone or combined with chemotherapy versus chemotherapy for patients with previously untreated 
advanced urothelial carcinoma.

Methods KEYNOTE-361 is a randomised, open-label, phase 3 trial of patients aged at least 18 years, with untreated, 
locally advanced, unresectable, or metastatic urothelial carcinoma, with an Eastern Cooperative Oncology Group 
performance status of up to 2. Eligible patients were enrolled from 201 medical centres in 21 countries and randomly 
allocated (1:1:1) via an interactive voice-web response system to intravenous pembrolizumab 200 mg every 3 weeks for 
a maximum of 35 cycles plus intravenous chemotherapy (gemcitabine [1000 mg/m²] on days 1 and 8 and investigator’s 
choice of cisplatin [70 mg/m²] or carboplatin [area under the curve 5] on day 1 of every 3-week cycle) for a maximum 
of six cycles, pembrolizumab alone, or chemotherapy alone, stratified by choice of platinum therapy and PD-L1 
combined positive score (CPS). Neither patients nor investigators were masked to the treatment assignment or CPS. 
At protocol-specified final analysis, sequential hypothesis testing began with superiority of pembrolizumab plus 
chemotherapy versus chemotherapy alone in the total population (all patients randomly allocated to a treatment) for 
the dual primary endpoints of progression-free survival (p value boundary 0·0019), assessed by masked, independent 
central review, and overall survival (p value boundary 0·0142), followed by non-inferiority and superiority of overall 
survival for pembrolizumab versus chemotherapy in the patient population with CPS of at least 10 and in the total 
population (also a primary endpoint). Safety was assessed in the as-treated population (all patients who received at 
least one dose of study treatment). This study is completed and is no longer enrolling patients, and is registered at 
ClinicalTrials.gov, number NCT02853305.

Findings Between Oct 19, 2016 and June 29, 2018, 1010 patients were enrolled and allocated to receive pembrolizumab 
plus chemotherapy (n=351), pembrolizumab monotherapy (n=307), or chemotherapy alone (n=352). Median follow-
up was 31·7 months (IQR 27·7–36·0). Pembrolizumab plus chemotherapy versus chemotherapy did not significantly 
improve progression-free survival, with a median progression-free survival of 8·3 months (95% CI 7·5–8·5) in the 
pembrolizumab plus chemotherapy group versus 7·1 months (6·4–7·9) in the chemotherapy group (hazard 
ratio [HR] 0·78, 95% CI 0·65–0·93; p=0·0033), or overall survival, with a median overall survival of 17·0 months 
(14·5–19·5) in the pembrolizumab plus chemotherapy group versus 14·3 months (12·3–16·7) in the chemotherapy 
group (0·86, 0·72–1·02; p=0·0407). No further formal statistical hypothesis testing was done. In analyses of overall 
survival with pembrolizumab versus chemotherapy (now exploratory based on hierarchical statistical testing), overall 
survival was similar between these treatment groups, both in the total population (15·6 months [95% CI 12·1–17·9] 
with pembrolizumab vs 14·3 months [12·3–16·7] with chemotherapy; HR 0·92, 95% CI 0·77–1·11) and the population 
with CPS of at least 10 (16·1 months [13·6–19·9] with pembrolizumab vs 15·2 months [11·6–23·3] with chemotherapy; 
1·01, 0·77–1·32). The most common grade 3 or 4 adverse event attributed to study treatment was anaemia with 
pembrolizumab plus chemotherapy (104 [30%] of 349 patients) or chemotherapy alone (112 [33%] of 342 patients), 
and diarrhoea, fatigue, and hyponatraemia (each affecting four [1%] of 302 patients) with pembrolizumab alone. 
Six (1%) of 1010 patients died due to an adverse event attributed to study treatment; two patients in each treatment 
group. One each occurred due to cardiac arrest and device-related sepsis in the pembrolizumab plus chemotherapy 
group, one each due to cardiac failure and malignant neoplasm progression in the pembrolizumab group, and one 
each due to myocardial infarction and ischaemic colitis in the chemotherapy group.

Interpretation The addition of pembrolizumab to first-line platinum-based chemotherapy did not significantly 
improve efficacy and should not be widely adopted for treatment of advanced urothelial carcinoma.
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IMvigor130—ESMO 2019 (LBA14): presented by Dr Enrique Grande http://bit.ly/2Z1bPbD

Final PFS: ITT (Arm A vs Arm C)

NE, not estimable. Data cutoff 31 May 2019; median survival follow-up 11.8 months (all patients).
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IMvigor130—ESMO 2019 (LBA14): presented by Dr Enrique Grande http://bit.ly/2Z1bPbD

No. at Risk

Interim OS: ITT (Arm A vs Arm C)

Data cutoff 31 May 2019; median survival follow-up 11.8 months (all patients). a 5% of patients from Arm A and 20% of patients from Arm C received 
non-protocol immunotherapy. b Did not cross the interim efficacy boundary of 0.007 per the O’Brien-Fleming alpha spending function.
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84.5) in the avelumab group, as compared with 
60.4% (95% CI, 52.0 to 67.7) in the control group 
(stratified hazard ratio, 0.56; 95% CI, 0.40 to 
0.79; repeated CI, 0.39 to 0.94; P<0.001) (Fig. 1B).

Overall survival in protocol-specified sub-
groups in the overall population is shown in 

Figure S2. Among patients with PD-L1–negative 
tumors, the median overall survival was 18.8 
months (95% CI, 13.3 to 22.5) in the avelumab 
group and 13.7 months (95% CI, 10.8 to 17.8) in 
the control group (stratified hazard ratio for 
death, 0.85; 95% CI, 0.62 to 1.18) (Fig. S3A). In 

Figure 1. Overall Survival in the Overall Population and the PD-L1–Positive Population.

Patients in the avelumab group received avelumab and best supportive care, and patients in the control group received best supportive 
care alone. Tick marks indicate censored data. NE denotes could not be estimated, and PD-L1 programmed cell death ligand 1.
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Supplementary Figure S2. Subgroup Analysis of Overall Survival in the Overall Population. 

 

All analyses shown are unstratified except for the analysis in all patients. 
* Includes patients who switched platinum regimens while receiving first-line chemotherapy. 
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Beyond chemotherapy/IO 

• Antibody-drug conjugates
• Enfortumab vedotin
• Sacituzumab govitecan
• HER-2-targeted ADCs

• Kinase inhibition: 
• FGFR inhibition 
• Multi-kinase inhibitors 

Tripathi et al. Drugs 2022 



Novel combinations: EV +/- pembrolizumab

Powles T, et al. J Clin Oncol. 2021

Study EV-103 Cohort K: Antitumor activity of 
enfortumab vedotin monotherapy or in combination 
with pembrolizumab in previously untreated cisplatin-
ineligible patients with locally advanced or metastatic 
urothelial cancer (la/mUC)

Jonathan E. Rosenberg, Matthew I. Milowsky, Chethan Ramamurthy, Nataliya 
Mar, Terence W. Friedlander, Rana R. McKay, Cristiano Ferrario, Sergio 
Bracarda, Saby George, Helen H. Moon, Daniel M. Geynisman, Daniel P. 
Petrylak, Delphine Borchiellini, Earle Burgess, Pablo Maroto, Anne-Sophie 
Carret, Yao Yu, Maria Guseva, Blanca Homet Moreno, Peter H. O’Donnell 
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Part of an open-label, multiple cohort, phase 1b/2 study in patients with urothelial carcinoma
EV-103 Cohort K

Jonathan E. Rosenberg, MD

• Dosing: EV 1.25 mg/kg IV on days 1 
and 8, and P 200 mg IV on day 1 of 
every 3-week cycle

• Primary endpoint: confirmed ORR by 
RECIST v1.1 per BICR

• Key secondary endpoints: confirmed 
ORR per RECIST v1.1 by investigator, 
DOR, DCR, PFS, OS, safety/ 
tolerability, and lab abnormalities

Statistical considerations

• The sample size was based on 
precision of the estimate for ORR 
characterized by 95%CIs

• No formal statistical comparisons 
between the 2 treatment arms

Stratification factors: Liver metastases (present/absent) and ECOG PS (0 or 1/2); Exploratory endpoints: pharmacokinetics, antitherapeutic antibody, biomarkers 
of activity including baseline PD-L1 status and Nectin-4 expression, progression-free survival on subsequent therapy by investigator, patient reported outcomes; 
Cohort K completed enrollment on 11 Oct 2021; Data cutoff was 10 Jun 2022

Patient Population

Locally Advanced 
or 

Metastatic 
Urothelial 

Carcinoma

(la/mUC)

Cohort K

1:1 Randomization

enfortumab vedotin + 
pembrolizumab

or
enfortumab vedotin 

Cisplatin-ineligible
1L

(N=151)

Dose Escalation

enfortumab vedotin + 
pembrolizumab

Cisplatin-ineligible
1L

(n=5)

Expansion Cohort A

enfortumab vedotin 
+ pembrolizumab

Cisplatin-ineligible
1L

(n=40)
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EV103: EV+/- pembrolizumab in cis-ineligible UC
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Renal impairment was the main reason for cisplatin-ineligibility
Reasons for Cisplatin-Ineligibility

Jonathan E. Rosenberg, M.D.

EV+P 
(N=76)
n (%)

EV Mono 
(N=73)
n (%)

Patient meeting at least one of the following Galsky criteria 76 (100%) 72 (98.6)

CrCL <60 and ≥30mL/min1 48 (63.2) 44 (60.3)
Grade ≥2 hearing loss 11 (14.5) 11 (15.1)   
ECOG PS of 2 6 (7.9) 9 (12.3)

CrCL <60 and ≥30mL/min1 and Grade ≥2 hearing loss 7 (9.2) 7 (9.6)

CrCL <60 and ≥30mL/min1 and ECOG PS of 2 4 (5.3) 1 (1.4)
Patient considered cisplatin-ineligible by the investigator 
although not meeting Galsky criteria2 0 1 (1.4)

CrCL: Creatinine Clearance; ECOG PS: Eastern Cooperative Oncology Group Performance Status; Mono: Monotherapy
1Estimated creatinine clearance per Cockcroft-Gault formula or 24-hr urine collection or MDRD equation. 
2One patient in the EV Mono arm was considered cisplatin-ineligible by the investigator due to age and Grade 1 hearing loss. 
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Key Demographic and Baseline Disease Characteristics 

Jonathan E. Rosenberg, MD

EV+P
(N=76)

EV Mono 
(N=73)

Metastasis disease sites, n (%)
Bone 19 (25.0) 21 (28.8)
Liver 13 (17.1) 13 (17.8)
Lung 37 (48.7) 30 (41.1)

Metastasis category, n (%)
Lymph node only 10 (13.2) 12 (16.4)
Visceral disease 64 (84.2) 60 (82.2)
Not applicable1 2 (2.6) 1 (1.4)

PD-L1 status by combined positive score,2 n (%)
CPS<10 44 (57.9) 38 (52.1)
CPS≥10 31 (40.8) 28 (38.4)
Not Evaluable 1 (1.3) 7 (9.6)

CPS: Combined Positive Score; ECOG PS: Eastern Cooperative Oncology Group 
Performance Status; Mono: monotherapy; PD-L1: Programmed death-ligand 1
1Patients had locally advanced disease without metastasis to lymph nodes or distant organs.
2PD-L1 tested using the PD-L1 IHC 22C3 pharmDx assay from Agilent

Representative of the 1L cisplatin-ineligible la/mUC population
EV+P 

(N=76)
EV Mono 

(N=73)
Male sex, n (%) 54 (71.1) 56 (76.7)
Age (yrs), median (range) 71 (51, 91) 74 (56, 89)
White race, n (%) 61 (80.3) 55 (75.3)

ECOG PS, n (%)
0 33 (43.4) 28 (38.4)
1 33 (43.4) 35 (47.9)
2 10 (13.2) 10 (13.7)

Primary tumor location, n (%)
Lower tract 46 (60.5) 51 (69.9)
Upper tract 30 (39.5) 21 (28.8)
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Overall Response Rate by BICR

Jonathan E. Rosenberg, MD

EV+P
(N=76)

EV Mono
(N=73)

Confirmed ORR, n (% )
(95% CI)

49 (64.5)
(52.7, 75.1)

33 (45.2)
(33.5, 57.3)

Best overall response, n (%)
Complete Response 8 (10.5) 3 (4.1)

Partial Response 41 (53.9) 30 (41.1)
Stable Disease 17 (22.4) 25 (34.2)
Progressive Disease 6 (7.9) 7 (9.6)
Not Evaluable 3 (3.9) 5 (6.8)

No Assessment 1 (1.3) 3 (4.1)
Median time to objective 
response (range), mos 2.07 (1.1, 6.6) 2.07 (1.9, 15.4)

Median number of treatment cycles (range) 11.0 (1, 29) 8.0 (1, 33)

EV+P
• 41/49 (85.7%) of responses 

observed at first assessment 
(week 9±1 wk)

• cORRs were consistent across all 
pre-specified subgroups

• 7/13 (53.8%) cORR observed in 
patients with liver metastases

EV monotherapy
• Activity is consistent with prior 

results in 2L+ la/mUC

EV+P: 64.5% confirmed ORR with rapid responses

Data cutoff: 10Jun2022
BICR: Blinded Independent Central Review; cORR: Confirmed Objective Response Rate; NR: Not Reached
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Median DOR for EV+P was not reached; 65.4% of responders were still responding at 12 
months

Duration of Response per BICR

Jonathan E. Rosenberg, MD

EV+P
(N=76)

EV Mono
(N=73)

Responders, n 49 33

Progression events, n 13 14

mDOR (95% CI), mos -
(10.25, -)

13.2 
(6.14, 15.97)

DOR ≥12 mos, % 65.4% 56.3%

EV+P DOR

Powles T, et al. J Clin Oncol. 2021
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Secondary Endpoints: PFS and OS for EV+P; data expected to evolve with follow-up
Progression-Free Survival per BICR and Overall Survival

Jonathan E. Rosenberg, MD

EV+P PFS EV+P OS

EV+P
(N=76)

EV Mono
(N=73)

PFS events, n 31 38

mPFS (95% CI), mos -
(8.31, -)

8.0
(6.05, 10.35)

PFS at 12 mos, % 55.1% 35.8%

EV+P
(N=76)

EV Mono
(N=73)

OS Events, n 20 26

mOS (95% CI), mos 22.3
(19.09, -)

21.7
(15.21, -)

OS at 12 mos, % 80.7% 70.7%

Median follow-up time, mos 14.8 15.0
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EV Treatment-Related Adverse Events of Special Interest*

Jonathan E. Rosenberg, MD

EV+P
(N=76)

EV Mono
(N=73)

Any Grade
n (%)

Grade ≥3
n (%)

Any Grade
n (%)

Grade ≥3
n (%)

Skin reactions 51 (67.1) 16 (21.1) 33 (45.2) 6 (8.2)

Peripheral 
neuropathy 46 (60.5) 2 (2.6) 40 (54.8) 2 (2.7)

Ocular disorders 20 (26.3) 0 21 (28.8) 0

Dry eye 18 (23.7) 0 9 (12.3) 0

Blurred vision 9 (11.8) 0 10 (13.7) 0

Corneal disorders 0 0 4 (5.5) 0

Hyperglycemia 11 (14.5) 5 (6.6) 8 (11.0) 7 (9.6)

Infusion-related 
reactions 3 (3.9) 0 4 (5.5) 0

• Skin reactions were observed 
more frequently with EV+P

• No serious skin reactions 
occurred with EV+P

• Peripheral neuropathy remains the 
most common reason for 
treatment-related discontinuations

*There are differences in the rates of skin reactions reported for EV 
treatment-related AESIs and pembro TEAEs of special interest because 
these adverse events were reported via different methodologies developed 
for EV and pembro monotherapies, respectively

The majority of treatment-related AESIs were grade ≤2
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Secondary Endpoints: PFS and OS for EV+P; data expected to evolve with follow-up
Progression-Free Survival per BICR and Overall Survival
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Ocular disorders 20 (26.3) 0 21 (28.8) 0

Dry eye 18 (23.7) 0 9 (12.3) 0

Blurred vision 9 (11.8) 0 10 (13.7) 0

Corneal disorders 0 0 4 (5.5) 0

Hyperglycemia 11 (14.5) 5 (6.6) 8 (11.0) 7 (9.6)

Infusion-related 
reactions 3 (3.9) 0 4 (5.5) 0

• Skin reactions were observed 
more frequently with EV+P

• No serious skin reactions 
occurred with EV+P

• Peripheral neuropathy remains the 
most common reason for 
treatment-related discontinuations

*There are differences in the rates of skin reactions reported for EV 
treatment-related AESIs and pembro TEAEs of special interest because 
these adverse events were reported via different methodologies developed 
for EV and pembro monotherapies, respectively

The majority of treatment-related AESIs were grade ≤2

Received accelerated approval for cisplatin ineligible untreated advanced UC 
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FIG 2. Tumor response to sacituzumab govitecan. (A) Waterfall plot showing best percent change from baseline in the
sum of the diameters of the target lesions (longest for non-nodal and short axis for nodal lesions) in 94 patients
(excludes 19 patients; 15 patients did not have post-baseline radiologic assessments and four patients lacked or had
unevaluable target lesions at baseline or post-baseline). The dashed lines at120% and230% indicate thresholds for
PD and partial response, respectively, according to RECIST v1.1. Target lesions were reduced in 77% of patients (72
of 94) with at least 1 post-baseline target lesion measurement. (B) Spider plot of tumor response by week. (C)
Swimmer plot of response and duration. PD, progressive disease.
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FIG 3. Kaplan-Meier analysis of (A) PFS, (B) OS, and (C) DOR. DOR, duration of response; OS,
overall survival; PFS, progression-free survival.
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unevaluable target lesions at baseline or post-baseline). The dashed lines at120% and230% indicate thresholds for
PD and partial response, respectively, according to RECIST v1.1. Target lesions were reduced in 77% of patients (72
of 94) with at least 1 post-baseline target lesion measurement. (B) Spider plot of tumor response by week. (C)
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overall survival; PFS, progression-free survival.
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Received accelerated approval for advanced UC  refractory to platinum and PD-1/L1 inhibitors



Anti-HER-2-ADC: Disitamab vedotin

Sheng et al. ASCO 2023



Anti-HER-2-ADC: TxD

Galsky et al. ASCO GU 2022



FGFR Inhibitors in Advanced UC

• FGFR (1-3) mutations can be 
seen in 15-20% of patients with 
advanced UC

• Enriched in upper tract and 
luminal papillary subtypes

FGFR = fibroblast growth factor receptor.
Robinson BD, et al. Nat Commun. 2019;10(1):2977. Babina IS, et al. Nat Rev Cancer. 2017;17(5):318-332. 



Erdafitinib in Advanced UC with FGFR Alterations

QD = daily; ORR = overall response rate; DoR = duration of response; PK = pharmacokinetic.
Siefker-Radtke AO, et al. J Clin Oncol. 2018;36(15 Suppl):4503.



Loriot et al. ASCO 2023
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The Safety Profiles Were Consistent With the Known Profiles of Erdafitinib and Chemotherapy (1/2) 

Loriot et al. ASCO 2023



Sequencing agents in second line setting (post platinum and PD-1) 

• Limited prospective data! 

• Factors to consider: 
• Prior line of therapy 
• Level of evidence 
• Genomic characteristics 
• Patient comorbidity/preference 



Summary of agents in post platinum/IO space

Enfortumab Sacituzumab Erdafitinib 

Level of evidence Randomized phase 3 Non-randomized Randomized phase 3

Biomarker selection n/a n/a + 

Mode of administration IV IV Oral 

Patient out of pocket 
cost

+ + ++

Toxicity Peripheral neuropathy, 
rash, hyperglycemia

Myelosuppression, GI 
toxicity

Diarrhea, hyperPHOS, 
mucositis 

Limited data suggests efficacy of SG after enfortumab 



Remaining questions…

• Accelerated approval of EV/Pembrolizumab introduces additional 
sequencing challenges 

• Role/tolerability and efficacy of platinum in post EV/Pembro setting 
needs to be evaluated 

• Efficacy of erdafitinib after sequential ADC use needs to be better 
evaluated 

• ? Therapy de-escalation in durable responders



Take home message

• EV/pembrolizumab poised to disrupt frontline treatment landscape
• Could bring change to cisplatin eligible/in-eligible paradigm 

• Sequential ADCs with different targets/payloads likely to play role in 
relapsed refractory setting 

• FGFR inhibitors first targeted therapy to demonstrate improved OS
•  
• Utilization of NGS crucial to identify patients likely to benefit from 

targeted therapy/clinical trials 



Thank You 
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