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IMPOWER010 TRIAL

• Patients were randomly assigned to atezolizumab (atezo) vs. best supportive care 

(BSC) in resected stage II-IIIA NSCLC following adjuvant platinum-based 

chemotherapy

• Atezo significantly improved DFS vs. BSC in PD-L1+

• Although OS was immature, atezo appears to extend OS vs. BSC in PD-L1 tumor 

cell ≥50%
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EV-302 TRIAL

• Patients with unresectable locally advanced or metastatic urothelial carcinoma

• The combination of EV + Pembrolizumab dethroned the SOC for 25 years of 

platinum-based chemotherapy (gemcitabine + either cisplatin or carboplatin)

• Significant improvement in both overall and progression-free survival
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SO…WHAT ARE WE REVIEWING?
Felip et al. Ann Oncol (2023) Oct;34(10):907-919; doi: 10.1016/j.annonc.2023.07.001

Felip et al. Ann Oncol (2023)



SO…WHAT ARE WE REVIEWING?
Felip et al. Ann Oncol (2023) Oct;34(10):907-919; doi: 10.1016/j.annonc.2023.07.001

Felip et al. Ann Oncol (2023); Image created with AI



WHAT DID WE KNOW PRIOR TO MANUSCRIPT PUBLICATION?

Current publication: Felip et al. Ann Oncol (2023) Oct;34(10):907-919

Felip et al. Lancet (2021); Sept 20 O’Brien et al. Lancet (2021); Sept 20 Forde et al. NEJM (2022); April 11



WHAT DID WE KNOW ABOUT IMP-010 ALREADY?

Prior presentation and publications on IMP-010: DFS results

Felip et al WCLC (2022)

✓ ✓



WHAT DID WE KNOW ABOUT IMP-010 ALREADY?

Prior presentation and publications on IMP-010: OS results

Felip et al WCLC (2022); Wakelee et al. ASCO 

(2021)

EXPLORATORY OS analysis



DESIGN

Population and endpoints

RP3 trial evaluation 1yr adjuvant atezolizumab

After 1-4# cisplatin-based chemotherapy

Is the population appropriate?

Yes, the group you would give adj chemo to; includes 

EGFR/ALK+ pts, reasonable at time of study

When are patients enrolled?

After anatomical surgery: typical for this type of trial

When are patients randomized?

AFTER completion of #1-4 chemo, meeting eligibility, 

without recurrence; note attrition of pts

What are the endpoints and when are they triggered?

Let’s check the stats section
Felip et al WCLC (2022)
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METHODS

Procedures

Enrolment: chemotherapy within 28-84 days after surgery: note on patient selection, biasing for fitter patients

• cis 75 + (vin 30 IV d1 d8) or (doce 75 d1) or (gemcitabine 1250 d1 d8) or (pemetrexed 500 d1) q21: note on 

cisplatin eligibility, biasing for fitter patients

Randomization: 1:1, without blinding to BSC or atezolizumab: note on interpreting AEs and DFS endpoints (more 

subjectivity bias potential, underestimates AEs and over-estimates HRs)

Imaging: CT-TA, 4 monthly (1st year), 6 monthly (2nd year); alternating CXR or CT-Thorax every 6 months (years 3-

5); CXRs thereafter: appropriate schedule: no CNS imaging protocolized

Tissue: central PDL1 (SP263): appropriate

Data lock: 18 April 2022



METHODS 

Endpoints and Statistics

Primary endpoints: INV-reported DFS, already reported: POSITIVE (INV reported, potential biases)

Key secondary endpoints: incl OS in ITT population of stage IB-IIIA (all randomized patients, ITT population)

SAP specified 4 interim and 1 final OS analyses: specified powered analyses, accounting for multiple testing

Exploratory OS performed at time of 1st interim DFS & reported: unpowered, not planned, and exploratory, a quick 

look-and-see, meaningless p value

This is now the first prespecified interim analysis (of four) of OS, at DB lock 18th April 22 (last lock 18th Jan 2021)

DFS are not updated as protocol mandated one interim analysis: hey, but they could (and would) have done an 

exploratory DFS analysis if they had wanted to! Always think about what is presented and why and what is not 

presented and why!

Felip et al. Ann Oncol (2023) & Protocol



METHODS

Endpoints and Statistics

DFS was analysed by PDL1+ subpopulations

Initially in the protocol this was by TC/IC+ status (SP142); protocol later amended to SP263 testing allowing PDL1 

TPS scoring

      OS was not formally tested previously (just exploratory look-see)

      This is the first prespecified interim OS interim analysis: planned at around 254 deaths 

     in ITT population

      

Felip et al. Ann Oncol (2023) & Protocol

The first pre-specified interim 

analysis of OS was planned when 

around 254 deaths had occurred in 

the ITT population, based on the α 

spending function with a one-sided 

α of 0.001



METHODS

Endpoints and Statistics

DFS was analysed by PDL1+ subpopulations

Initially in the protocol this was by TC/IC+ status (SP142); protocol later amended to SP263 testing allowing PDL1 

TPS scoring

      OS was not formally tested previously (just exploratory look-see)

      This is the first prespecified interim OS interim analysis: planned at around 254 deaths 

     in ITT population

      

Felip et al. Ann Oncol (2023) & Protocol

The first pre-specified interim 

analysis of OS was planned when 

around 254 deaths had occurred in 

the ITT population, based on the α 

spending function with a one-sided 

α of 0.001 (25% deaths)



METHODS

Endpoints and Statistics: OS, what analyses are planned, what are exploratory

Pre-specified exploratory analyses of OS:

• II-IIIA population (all)

• II-IIIA population (PDL1 ≥1%)

• 3yr landmark (from randomization)

Post hoc exploratory analyses of OS:

• II-IIIA population (PDL1 ≥50%)

• II-IIIA population (PDL1 1-49%)

• II-IIIA population (PDL1 <1%)

“P values are shown for descriptive purposes only.”

Felip et al. Ann Oncol (2023)



RESULTS

Patients and flows

Felip et al. Ann Oncol (2023)



RESULTS

Demographics



RESULTS

OS in the ITT population

Felip et al. Ann Oncol (2023)

“OS was not formally tested at this 
interim analysis because formal testing 
cannot be conducted until a statistically 
significant difference between arms is 
observed for DFS in the ITT population.”

DFS: HR= 0.81 (0.67-0.99)



RESULTS

OS in the II-IIIA population

Felip et al. Ann Oncol (2023)

DFS: HR= 0.79 (0.64-0.96)



RESULTS

OS in the II-IIIA PDL1 ≥1%

Felip et al. Ann Oncol (2023)

DFS: HR= 0.66 (0.50-0.88)



RESULTS

OS in the II-IIIA PDL1 ≥50% (with  and without EGFR/ALK+ patients)

Felip et al. Ann Oncol (2023); Felip et al Lancet 

Oncol (2021)

DFS



RESULTS

OS in the II-IIIA PDL1 ≥1-49%  and   <1% populations

Felip et al. Ann Oncol (2023); ; Felip et al Lancet Oncol (2021)

Curves crossed over! BSC doing better!

Care: Post Hoc unstratified analyses!

DFS

DFS



RESULTS 

Multivariable analyses: figure S3

OS in the II-IIIA PDL1 <1% population

Felip et al. Ann Oncol (2023)



RESULTS 

Multivariable analyses: 

OS in the II-IIIA PDL1 ≥50% population

Felip et al. Ann Oncol (2023)



RESULTS

Safety

Felip et al. Ann Oncol (2023)



RESULTS: RECAP

OS ITT: HR=0.995 (0.78-1.28), p=0.996

Pre-specified exploratory analyses of OS:

• II-IIIA population (all)      HR=0.995 (0.78-1.28), p=0.996

• II-IIIA population (PDL1 ≥1%)    HR=0.95 (0.74-1.24), p=0.721

Post hoc exploratory analyses of OS:

• II-IIIA population (PDL1 ≥50%)  + EGFR/ALK, HR=0.43 (0.24-0.78), p=0.0045

• II-IIIA population (PDL1 ≥50%)  - EGFR/ALK, HR=0.42 (0.23-0.78), p=0.005

• II-IIIA population (PDL1 1-49%)   HR=0.95 (0.59-1.54), p=0.845

• II-IIIA population (PDL1 <1%)    HR=1.36 (0.93-1.99), p=0.109

“P values are shown for descriptive purposes only.”

Felip et al. Ann Oncol (2023)



DISCUSSION

• OS not formally tested

• Benefit strongest in PDL1 50%+

• Removal of EGFR/ALK+ NSCLC made no impact to the HR

• No OS benefit in the PDL1 negatives (? evidence of harm) “However, due to the exploratory nature of the 

subgroup analyses and lack of formal testing, these data should be interpreted with caution.”

• No OS benefit in PDL1 1-49%: “a numerically improved DFS with atezolizumab versus BSC was observed in this 

subgroup [HR for disease recurrence or death was 0.87 (95% CI 0.60-1.26)]. In a potentially curative setting, 

preventing early lung cancer recurrence or progression to metastatic disease could significantly reduce cost and 

resource utilisation and thereby benefit patients and payers” (Hmmm…..really? Depends on the effect size)

• No new safety issues



HOW DO THESE RESULTS COMPARE WITH PEARLS/KN-091

When making adjuvant immunotherapy decisions

1, Felip et al Lancet Oncol (2021); 2, Felip et al. Ann Oncol (2023); ; Felip et al Lancet Oncol (2021); 3, 

O’Brien et al Lancet Oncol (2022)

IMP-0101,2 PEARLS/KN0-913

DFS II-IIIA 1%+ 0.66 (0.50-0.88)

DFS II-IIIA all 0.79 (0.64-0.96)

DFS IB-IIIA all 0.81 (0.67-0.99) 0.76 (0.63-0.91)

DFS IB-IIIA ≥50% Not presented 0.82 (0.57-1.18)

OS events 25% 18%

OS IB-IIIA all 0.995 (0.78-1.28) 0.87 (0.67-1.15)

OS II-IIIA 0.95 (0.74-1.24)

OS II-IIIA PDL1 <1% 1.36 (0.93-1.99)

OS II-IIIA PDL1 1-49% 0.95 (0.59-1.54)

OS II-IIIA PDL1 ≥50% 

(-EGFR/ALK)

0.42 (0.23-0.78)



OPERABLE NSCLC: CHANGES IN DRUG THERAPY

Approval changes over time

Houda et al. Lancet Regional Health Europe (2024)

Genotyping at diagnosis
is mandatory



TREATMENT STRATEGIES IN RESECTABLE NSCLC

How do we decide?

Adjuvant immunotherapy
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Trial DFS Approval

IMP-0101; TPS 1%+ 0.66 (0.49-0.87)

IMP-0101; TPS 50%+ 0.43 (0.27-0.68)

PEARLS/KM-0912; TPS 0%+ 0.76 (0.63-0.91)

BR.313; TPS 25%+ 0.935 (0.71-1.25)

1, Felip et al. Lancet Oncol (2021);2, O’Brien et al. Lancet Oncol (2022); 3, Goss et al. ESMO (2024); 4, Forde et al. NEJM (2022); 5, Wakelee et al. NEJM 2023; 6, Heymach et al. NEJM 2023; 7, Cascone et al. NEJM (2024)

Neoadjuvant 
Chemo-
immunotherapy

S
ur

ge
ry

Trial EFS Approval

CM-8164; TPS 0%+ 0.63 (0.43-0.91)

CM-8164; TPS 1%+ 0.41 (0.24-0.70)

Neoadjuvant 
Chemo-
immunotherapy

Adjuvant immunotherapy
Trial EFS Approval

KN-6715; TPS 0%+ 0.58 (0.46-0.72)

AGEAN6; TPS 0%+ 0.68 (0.53-0.88)

CM-77T7; TPS 0%+ 0.58 (0.42-0.81)



CONCLUSION

Felip et al. Ann Oncol (2023) Oct;34(10):907-919

At the first prespecified EXPLORATORY OS analysis, 25% of events;

 OS improvements (formally untested) in II-IIIA TPS ≥50%; approved by FDA and EMA

 No obvious IS improvement in II-IIIA TPS 1-49%; approved by FDA not EMA

 Concern for OS deterioration with atezo in II-IIIA TPS <1%

Additional follow up will be required to gain maturity and review role in other PDL1 subests

Data for PEARLS/KN-091; significant DFS benefit across 1b-IIIA ITT population, hence FDA and EMA approval

 OS at 18% events, no significant improvement in ITT population, similar to IMP-010

 DFS TPS ≥50%, no significant improvement: no good explanation, makes other subsets more difficult to  interpret

Pre operative #3 chemo-nivo or peri-operative chemo-pembro/nivo/durva all have supporting data: optimal choice of strategy is 
currently uncertain, but HRs favour starting with chemo-immunotherapy
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EV-302 : ENFORTUMAB VEDOTIN AND 
PEMBROLIZUMAB IN UNTREATED
ADVANCED UROTHELIAL CANCER 
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REVIEWING … A  GAME CHANGING TRIAL

Powles T et al. N Engl J Med. 2024 Mar 7;390(10):875-888. 



2 decades of combination therapy had failed to

dethrone chemotherapy in patients with platinum

eligible metastatic urothelial carcinoma

➢ Cisplatin-ineligible1

Carboplatin + gemcitabine4

➢ Cisplatin-eligible

Cisplatin + gemcitabine2

Dose-dense methotrexate

+ vinblastine + doxorubicin

+ cisplatin (ddMVAC)3

WHERE DID WE STAND BEFORE?

ESMO GUIDELINES BEFORE ESMO 2023 ANNUAL MEETING

1. Galsky, et al. JCO 2011 Jun 10;29(17):2432-8 2. Von der Maase, et al. JCO 2000 Sep 18;(17):3068-77 3.Sternerg, et al. JCO 2001 May 15;19(10):268-46 4. De Santis, et al. JCO 2012 Jan 10;30(2):191-9



PD1/PDL1 single agent was SOC in 

➢ Platin-ineligible

➢ Maintenance strategy after L11

➢ 2nd line Therapy2

WHERE DID WE STAND BEFORE

ESMO GUIDELINES BEFORE ESMO 2023 ANNUAL MEETING

1. Powles, et al., N Engl J Med 2020 Sep 24;383(13):1218-1230 2. Bellmunt et al., N Engl J Med 2017; 376:1015-1026



New MoA/ New agents were integarted in later line 

setting

➢ Enfortumab Vedotin1

➢ Erdafitinib (if tumor +FGFR 2/3  genetic alterations)2

➢ Sacituzumab govitecan3

WHERE DID WE STAND BEFORE

ESMO GUIDELINES BEFORE ESMO 2023 ANNUAL MEETING

1.Powles T et al., N Engl J Med 2021;384:1125-35 2.Loriot Y, et al. N Engl J Med. 2019;381:338-348 3. Tagawa CT et al., JCO 2021 Aug 1;39(22):2474-2485



ENFORTUMAB VEDOTIN (EV), AN ANTIBODY-DRUG 

CONJUGATE TARGETING NECTIN-4

• Antibody-drug conjugates are made up of 3 parts:
– The antibody: Anti-nectin-4
– The payload: MMAE
– The linker (stable in circulation, but releases the 

cytotoxic agent in the target cell)

• Nectin-4 is highly expressed in metastatic urothelial cancer 
patients not necessitating tumor screening

• The payload MMAE (plus linker) is vedotin, a microtubule-
disrupting agent (200x more potent than vinblastine)

• December 2019, FDA granted accelerated approval of EV for 2 
indications 1]Platinum and PD-1/PD-L1 refractory metastatic 
urothelial carcinoma; 2] cisplatin-ineligible and have previously
received PD-1/PD-L1 therapy

Rosenberg, J et al., J Clin Oncol. 2019 10;37(29):2592-2600



Atezolizumab

Metastatic UC

Cisplatin-Eligible  
or -Ineligible

Chemo

R Chemo +  
Pembro

Pembrolizumab

Chemo +  
Placebo

Chemo + Atezo

IMvigor130

R

N=1010
Primary 
endpoints:
1. PFS
2. OS

N=1213
Primary 
endpoints:
1.PFS and OS:  
Chemo vs 
chemo + atezo
2.Hierarchal 
chemo vs atezo

R

Enfortumab  
vedotin + 
Pembro +

EV-302

R

Nivolumab + 
Cisplatin-Based  

Chemo

CheckMate-901

N=690
Primary endpoints:

Durvalumab +  
Chemo

Chemo

RDurvalumab + 
Tremelimumab

+ Chemo

NILE

N=1434
Primary
endpoints:
1.OS: Chemo 
vs durvalumab
+ chemo
2.OS: Chemo 
vs durvalumab
+
tremelimumab
+ chemo

N=886
Primary 
endpoints:
Dual PFS and OS

Enfortumab  
vedotin + 
Pembro

Ipilimumab +  
Nivolumab

First-line Phase 3 Trials with Checkpoint-Inhibitor Combinations 

vs Platinum-based Chemo for Metastatic Urothelial Carcinoma

KEYNOTE-361

1. OS in cis-ineligible
2. OS in PD-L1+
3. PFS in cis-eligible
4. OS in cis-eligible

Chemo

Chemo
Chemo

Courtesy of A. APOLLO, ESMO 2023



















EV+Pembro is highly active regardless of
• PD-L1 status
• Liver metastases
• Cisplatin eligibility



#1: Were patients in control ARM under exposed to PD-1/PDL1?





EVP RESPONSE RATE  COMPARED TO OTHER RCTS

37.0%
32.7% 32.0%

40.0%
34.6%

31.3%
35.0%

31.1%

7.0% 12.2% 12.5%

10.0%

14.1%

11.8%

6.0%
10.7%

44.0% 44.9% 44.5%

50.0%
48.7%

43.1%
41.0% 41.8%

0%

10%

20%

30%

40%

50%

60%

Plt/Gem Plt/Gem Plt/Gem Cis/Gem Cis/Gem Cis/Gem Carbo/Gem Carbo/Gem

Complete Response  

Partial Response

IMvigor 130IMvigor 130 IMvigor 130EV 302 CheckMate 901KEYNOTE 361 KEYNOTE 361 KEYNOTE 361 Cross-trial comparison on display

Courtesy of A. APOLO, ESMO 2023



37.0% 35.0% 32.7%
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15.1%

12.5%

29.1%

11.8%

21.7%44.0% 48.0% 44.9%

54.7%

44.5%

67.8%

43.1%

57.6%

0%

10%

20%

30%
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50%
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70%

80%

Plt/Gem Atezo/Plt/Gem Plt/Gem Pembro/Plt/Gem Plt/Gem EV/Pembro Cis/Gem Nivo/Cis/Gem

Complete Response  

Partial Response

IMvigor 130IMvigor 130 EV 302 CheckMate 901 CheckMate 901EV 302 Cross-trial comparison on displayKEYNOTE 361KEYNOTE 361

EV-302
CheckMate 901

IMvigor130 KEYNOTE 361

Median DOR 
Months, (95% CI)

7.6 8.5 6·2 8·5 7.0 NR 7.3 9.5
(6.3, 8.5) (6.3, 8.5) (5·8–6·5) (8·2–11·4) (6.2, 10.2) (20.2, NR) (5.7–8.9) (7.6–15.1)

EV302 and CM901:
Time to response was ~2
months or first restaging scan

EVP DOR COMPARED TO OTHER RCTS

Courtesy of A. APOLO, ESMO 2023



#2: DOES THE RESPONSE CONVERT IN PAIN & QOL?

Courtesy S GUPTA, ASCO 2024



#3: TOXICITY - Will skin toxicity be an issue in RW practice?



#3: HOW CAN WE REDUCE THE TOXICITY OF EV+PEMBRO?

EV302

• Grade ≥3 events were 56% in EV+P and 70% in chemotherapy
• EV has a unique toxicity profile including peripheral neuropathy (can be treatment-limiting), skin reactions, ocular

disorders, and hyperglycemia
• Can we give EV for 6 months then continue pembro for maintenance? Can we dose-reduce EV in responders?
• It will be crucial to assess the efficacy of dose-de-escalation strategies

SeriousTRAEs:
• 122 (27.7%) EV+P
• 85(19.6%) chemotherapy

TRAEsleading to death (per investigator): 
EV+P: 4 (0.9%)
• Asthenia
• Diarrhea
• Immune-mediated lung disease
• Multiple organdysfunctionsyndrome 

Chemotherapy: 4 (0.9%)
• Febrileneutropenia
• Myocardial infarction
• Neutropenicsepsis
• Sepsis

Courtesy of A. APOLO, ESMO 2023



Powles, 1966M0, ESMO 2024

#4: A NEED OF A BIOMARKER?

CAN NECTIN 4 BE USED FOR PATIENT 

SELECTION?



Powles, 1966M0, ESMO 2024

#4: A NEED OF A BIOMARKER?

NECTIN-4 IHC IS NOT ASSOCIATED WITH EVP RESPONSE



#5: DEFINING THE BEST SETTING

Neoadjuvant or Adjuvant Therapy for MIBC?

R
ad

ical
cystecto

m
y

Cisplatin-Eligible

Muscle-Invasive  
Bladder CancerCis/Gem

R

EV-304/ KEYNOTE-B15

N=784

Observation

EV+P 4 cycles

Enfortumab 
Vedotin + 

Pembrolizumab Cisplatin-
Ineligible

Muscle-Invasive  
Bladder Cancer

Durvalumab +
Tremelimumab

Observation

R

No Therapy

Enfortumab 
Vedotin + 

Durvalumab

Enfortumab

Durvalumab +

R
ad

ic
al

cy
st

ec
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Observation

R

No Therapy R
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EV-303/ KEYNOTE 905

VOLGA

Pembrolizumab Pembrolizumab

5 EV cycles
13 Pembro cycle

Enfortumab 
Vedotin + 

Pembrolizumab

N=830

EV+DT 3 cycles

Durva 9 cycles

N=847

Enfortumab 
Vedotin + 

Pembrolizumab
Pembro 14 cycles

Vedotin + 
Durvalumab 

Tremelimumab
EV+D 3 cycles

Durva+Treme 1 cycle
Durva 9 cycles

EV+P 6 cycles
Pembro 8 cyclesEV+P 3 cycles

Enfortumab 
Vedotin + 

Pembrolizumab

Pembro 3 cycles

Endpoint: EFS

Endpoint: pCR and EFS

Endpoint: EFS
Courtesy of A. APOLO, ESMO 2023



OTHER REMAINING OPEN QUESTIONS

#6: IMPACT ON SEQUENCE ( L2): What treatment becomes the best second-line therapy?  

#7: COST : How can we afford this treatment? Can we better select our patients?

#8: UNDERSATNDING THE BIOLOGY OF SYNERGY TODEFINE THE BEST COMBO

Muller et al. Oncolmmunology 2014  Rosenberg J ESMO Immuno-Oncology 2021  Boshuizen et al. Cancer Research 2021  Olson, 

Younan et al., SITC 2022

• Human dendritic cells exposed to MMAE upregulate costimulatory molecules 
and display enhanced T cell-stimulatory capacity

• Preclinical studies have shown that EV:

• Induces early hallmarks of immunogenic cell death in vitro

• Induces immunomodulatory changes in mouse
xenografts

• Induces gene expression patterns associated with immunogenic cell death



CONCLUSION – A NEW SOC

ESMO  UC GUIDELINES 2024
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