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KEYNOTE-426 Study Design 

aAxitinib dose could be increased to 7 mg, then 10 mg, twice daily if safety criteria were met; dose could be reduced to 3 mg, then 2 mg, twice daily to manage toxicity. bSunitinib dose could be 
decreased to 37.5 mg, then 25 mg, once daily for the first 4 weeks of each 6-week cycle to manage toxicity. Data cutoff: January 6, 2020. 

Key Eligibility Criteria
• Newly diagnosed or recurrent 

stage IV clear cell RCC
• No previous systemic treatment for 

advanced disease
• Measurable disease per 

RECIST v1.1

Stratification Factors
• IMDC risk group 

(favorable vs intermediate vs poor)
• Geographic region 

(North America vs Western Europe 
vs ROW)

Pembrolizumab 200 mg IV Q3W 
for up to 35 cycles 

+ 
Axitinib 5 mg orally twice dailya

Sunitinib 50 mg orally once daily 
for first 4 weeks of each 6-week cycleb

End Points 
• Dual primary: OS and PFS (RECIST v1.1, BICR ) in ITT
• Key secondary: ORR (RECIST v1.1, BICR ) in ITT
• Other secondary: DOR (RECIST v1.1), safety

R (1:1)
N = 861

n = 432

n = 429



Confirmed Objective Response Rate 
ITT Population

aBecause superiority of pembrolizumab + axitinib was shown at the first interim analysis, no alpha was allocated to confirmed objective response; only nominal P values are reported. bPostbaseline 
assessment available but not evaluable (ie, all postbaseline assessments with insufficient data for assessment of response per RECIST v1.1 or CR/PR/SD <6 weeks from randomization). 
cNo postbaseline assessment available for response evaluation; + indicates an ongoing response at time of last disease assessment. Data cutoff: January 6, 2020. 

Pembro + 
Axitinib 
n = 432

Sunitinib 
n = 429

Best response, n (%)
CR 38 (8.8) 13 (3.0)
PR 222 (51.4) 158 (36.8)
SD 100 (23.1) 150 (35.0)
PD 49 (11.3) 74 (17.2)
NEb 16 (3.7) 28 (6.5)
NAc 7 (1.6) 6 (1.4)

Duration of response, 
median (range), mo

23.5 
(1.4+ to 34.5+)

15.9 
(2.3 to 31.8+)

Pembro + Axitinib Sunitinib

60.2%
(55.4-64.8)

P < 0.0001a

39.9%
(35.2-44.7)
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OS in the ITT Population

aBecause superiority of pembrolizumab + axitinib was shown at the first interim analysis, no alpha was allocated to OS; only nominal P values are reported. Data cutoff: January 6, 2020.
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Events, n Median (95% CI), mo
Pembro + 
Axitinib

142 NR (NR-NR)

Sunitinib 178 35.7 (33.3-NR)

HR, 0.68 (95% CI, 0.55-0.85)
P < 0.001a

90% 
79% 



Events, 
n

Median, mo 
(95% CI)

77 20.8
(15.4-28.8)

75 18.0 
(12.5-20.8)

IMDC Favorable Risk: OS, PFS, and ORR

Data cutoff: January 6, 2020.
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PFS
HR, 0.79 (95% CI, 0.57-1.09)
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Events, 
n

Median, mo 
(95% CI)

116 NR

154 28.9 
(23.7-34.3)

IMDC Intermediate/Poor Risk: OS, PFS, and ORR

Data cutoff: January 6, 2020.
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Depth of Response and Overall Survival
6-Month Landmark Analysis (post hoc)

All 
randomized 

patients

All 
survivors  

at 6 months

Randomization 6-month landmark • Purpose: to explore the relationship between depth 
of response and survival

• All patients who were alive at the 6-month landmark and 
who underwent ≥1 postbaseline imaging up to the 
landmark were included (745 of 861 randomly assigned 
patients)

• Patient subgroups were based on maximum sum target 
lesion reduction from baseline up to the landmark: 

– Confirmed CR at 6 months
– >80% to 100% (non-CR)
– >60% to 80%
– >30% to 60%
– 0% to 30%

• Survival was analyzed after the 6-month landmark for 
each subgroup



Overall Survival Post-Landmark by Depth of 
Response Pre-Landmark

Data cutoff: January 6, 2020. 

Pembrolizumab + Axitinib Sunitinib
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Overall Survival Post-Landmark by Depth of 
Response Pre-Landmark

Data cutoff: January 6, 2020. 
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Summary and Conclusions
• With extended follow-up, pembrolizumab + axitinib continued to demonstrate 

clinically significant improved efficacy compared with sunitinib for previously 
untreated, advanced RCC

– OS: HR, 0.68; P < 0.001a; 24-month rate, 74% vs 66%
– PFS: HR, 0.71; P < 0.0001a; 24-month rate, 38% vs 27%
– ORR: 60% vs 40%; P < 0.0001a

– CR rate: 9% vs 3%

• Exploratory landmark analysis demonstrated that greater depth of tumor shrinkage 
was associated with increased OS in the pembrolizumab + axitinib arm

– Patients with ≥80% tumor reduction had similar survival rates as patients who achieved 
confirmed CR by RECIST v1.1 within 6 months after randomization

• These results continue to support pembrolizumab + axitinib as a standard of care 
for patients with previously untreated advanced RCC

aBecause superiority of pembrolizumab + axitinib was shown at the first interim analysis, no alpha was allocated; only nominal P values are reported.



Phase II Study of Nivolumab and Salvage Nivolumab + 
Ipilimumab in Treatment-Naïve Patients with Advanced 
Renal Cell Carcinoma (HCRN GU16-260)
Michael B. Atkins1, Opeyemi A. Jegede2, Naomi B. Haas3, David F. McDermott4, 
Mehmet A. Bilen5, Charles G. Drake6, Jeffrey A. Sosman7, Robert Alter8, Elizabeth R. 
Plimack9, Brian Rini10, Michael Hurwitz11, David Peace12, Sabina Signoretti13, Catherine 
J. Wu2, Paul J. Catalano2, Hans Hammers14
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Background/Introduction

• Nivolumab monotherapy (nivo) is approved for VEGFR TKI resistant ccRCC
based on the CM 025 Study. 

• Combination nivolumab + ipilimumab (Nivo/ipi) is approved for treatment-
naïve IMDC intermediate and poor risk ccRCC based on the CM 214 Study.

• Little information was available on the efficacy and toxicity of:
• Nivo monotherapy in patients with treatment-naïve ccRCC (all IMDC risk groups)
• Nivo monotherapy in patients with treatment naïve nccRCC
• Nivo/ipi salvage in patients without response/resistance to Nivo monotherapy
• Biomarkers predictive of response and resistance to Nivo monotherapy

1
3Michael B. Atkins, MD



Consort Diagram: RCC

1
4Michael B. Atkins, MD

Total Enrolled
159

NccRCC
36

ccRCC
123

Off Treatment:
In response 

=16

On-treatment
31

Deceased
15

Nivo/Ipi Boost
34 

Off 
treatment:  

PD = 27

Median f/up 
15.9 months

Part B

Part A

Data Lock: April 17, 2020

Enrollment period 
May 2017-Dec 2019



Baseline Characteristics: ccRCC
Characteristic N=123

Age, median (range), years 65 (32-86)
ECOG PS (0, 1, 2) 79 (64%), 43 (35%), 1 (1%)
Male, n (%) 89 (72%)
IMDC risk category, n* (%)

Favorable 30 (24%)
Intermediate 80 (65%)
Poor 12 (10%)

Sarcomatoid features 22 (18%)
Liver metastases 28 (23%)

Michael B. Atkins, MD

* 1 unknown IDMC class



Objective Response Rates: Nivo Monotherapy: Part A

Best 
Response

N (%)

IMDC Risk Category (N)
Total (N= 123)

N (%)Favor (30)
N  (%)

Interm (80)
N (%)

Poor (12)
N (%)

CR 4 (13.3) 3 (3.8) 0 7 (5.7)

PR* 11 (36.7) 17 (21.2) 3 (25) 32 (26.0)

SD 15 (50.0) 26 (32.5) 5 (42) 46 (37.4)

PD 0 34 (42.5) 4 (33) 38 (30.9)

ORR  15/30 (50) 20/80 (25) 3/12 (25) 39/123 (31.7)

(95% CI) % (31.3,68.7) (16.6, 35.1) (23.6, 40.7)

1
6Michael B. Atkins. MD

ORR: 39/123 = 31.7%
95% CI (23.6, 40.7%)

* 1 PR with missing IMDC Risk Category

Sarcomatoid RCC ORR:
7/22 = 31.8% (all PRs)
95% CI (13.9,  54.9%)



Best Changes from Baseline: Target Lesions (Part A)

1
7Michael B. Atkins, MD

7 patients excluded: No f/up imaging (6), no IMDC classification (1) 



Disposition: Nivo/ipi Salvage (Part B) 

• Potentially Eligible for Part B (65)
• Progressive Disease  (n=59)
• Stable Disease at 48 wks (n=6)

• Not Enrolled: (31) 
• IrAE/AE in Part A (n=4)
• Symptomatic PD/Alternative Systemic Rx/ Biopsy not possible (n=21)
• Alternative Rx (surgery, RT) (n=6)

• Enrolled (34)
• Evaluable (n=30)
• Inevaluable (n=4) (PD, withdrew, ineligible x2)
• 26 of 34 (76%) remain alive

1
8Michael B. Atkins, MD



Objective Response Rates: Nivo/Ipi Salvage (Part B)

1
9Michael B. Atkins, MD

Best 
Response
N (%)

IMDC Risk Category (N=30)
Total
N (%)Favor (4) Interm (24) Poor (2)

CR 0 0 0 0

PR 2 (50) 2 (8.3) 0 4 (13.3)

SD 1 (25) 6 (25) 0 7 (23.3)

PD 1 (25) 16 (66.7) 2 (100) 19 (63.3)

ORR: 4/30 = 13.3%
95% CI (3.8, 30.7)



Summary

• Nivo monotherapy has efficacy in treatment naïve ccRCC
• ORR: 32%; 6% CR
• Median PFS 8.3 mos; median DOR 19.3 mos
• Efficacy seen across all IMDC risk categories (especially favorable risk)
• Typical nivo toxicities

• Nivo/ipi Salvage 
• Due to study design, < 50% of patients with PD/SD were eligible for salvage 
• Salvage ORR: 13%
• No increased toxicities

2
0Michael B. Atkins, MD



Conclusions
• Nivo monotherapy represents an alternative frontline approach

• Particularly for the ipilimumab or VEGFR TKI averse
• Possibly for those with IMDC favorable risk or maybe in the adjuvant setting. 

• Nivo/Ipi likely preferred over nivo monotherapy
• Particularly for Intermediate/Poor Risk patients and those with sarcomatoid RCC
• Higher RR, longer PFS, longer DOR, more CRs

• BMS CM 209-8Y8 study will address this issue directly for IMDC 
intermediate and poor risk patients (Albiges, Atkins Co-PIs)

• Biologic predictors of response needed (studies ongoing)

2
1Michael B. Atkins, MD



Top clinical advances RCC
1. FDA approval of Nivo/Ipi and Pembro/axitinib both showing survival advantage over sunitunib 
2. Avelumab/axitinib and Atezolizumab/bevacizumab no OS benefit yet over sunitunib
3. Multiple other immune/TKI trials underway/completed but not yet reported 

(Pembro/lenvantinib,Nivo/Ipi/cabo, Nivo/cabo etc) 
4. Pembrolizumab, Nivolumab, cabometyx and lenvantinib/ev all active in metastatic non-clear RCC
5. Decline of use of sunitunib and pazopanib and rise of cabometyx and lenvantinib/everolimus for 

mRCC
6. Tivozanib (new TKI)> sorafenib in 3-4th line
7. Long term follow up of CARMENA still supports nephrectomy after sunitunib



Diagnostic Performance of 18F-DCFPyL-PET/CT 
and its Impact on Clinical Management of 

Patients with Biochemically Recurrent Prostate 
Cancer: Results from a Phase 3, Prospective, 

Multicenter Study (CONDOR)

Michael J. Morris, MD
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• Previous data have suggested PSMA-PET is a superior imaging modality 
for prostate cancer relative to current standards

• 18F-DCFPyL is a PSMA-targeted PET radiopharmaceutical being studied 
to collect an evidentiary database in support of regulatory approval in 
the US

• CONDOR is the second of two prospective clinical trials designed in 
collaboration with FDA to demonstrate the diagnostic performance of 
18F-DCFPyL-PET/CT

Background

Michael J. Morris, MD



PCWG3 JCO 
2016

OSPREY Cohort 
A:
Preoperative, 
with pathology 
comparator

CONDOR
(composite truth standard; 
pathology hard to secure)

18F-DCFPyL Clinical Development Program

OSPREY Cohort B: locally recurrent or 
metastatic disease to be biopsied
(pathology comparator)

Michael J. Morris, MD



• Lysine-linked, urea-based small molecule 

• Targets the extracellular domain of PSMA

• High specific activity

• 9 (±20%) mCi administered intravenously 
as bolus injection

• Imaging performed 1-2 hours following 
administration 

Chen et al. Clin Cancer Res 2011; laboratory of Martin G. Pomper, MD, PhD

18F-DCFPyL

Michael J. Morris, MD



Eligibility Criteria

Select Inclusion Criteria
• Post-RP: PSA ≥0.2 ng/mL or
• Post-RT or cryotherapy: PSA ≥2 

ng/mL above nadir
• Negative or equivocal imaging per 

institution’s SOC work-up (including 
bone scan, CT, MRI, FDG PET,  18F-
fluciclovine or 11C-choline PET)

Select Exclusion Criteria
• Ongoing treatment with any 

systemic therapy
• Treatment with ADT within 3 

months prior to Day 1

Michael J. Morris, MD



Composite Standard of Truth (SOT)

Defined either as:

1) Evaluable local histopathology findings from surgery/biopsy, or 

2) Informative conventional imaging [e.g., 18F-fluciclovine PET (preferred if not 
performed at baseline) or choline PET; targeted MRI/CT], or

3) Confirmed PSA response (decline from baseline of ≥50%) in subjects treated 
with RT only (no concomitant ADT) following 18F-DCFPyL-PET/CT imaging

Michael J. Morris, MD



Select Baseline Characteristics, N=208

Patients Screened/Consented (N) 217

Patients dosed (N) 208

Age (years):  Median (range) 68 (43, 91)

Months from Prostate Cancer Diagnosis:  
Median (range) 71 (3, 356)

Prior Prostate Cancer Therapies, N (%)

RP only 103 (49.5)

RP and RT 74 (35.6)

RT only 31 (14.9)

At least 1 prior systemic therapy 58 (27.9)

Total Gleason Score, N (%)

< 8 153 (73.6)

≥ 8 55 (26.4)

PSA:  Median (range) ng/mL 0.8 (0.17, 98.45)

PSA Group (N=202), N (%)

<2.0 ng/mL 139 (68.8)

<0.5 ng/mL 69 (34.2)

0.5 to <1.0 ng/mL 37 (18.3)

1.0 to <2.0 ng/mL 33 (16.3)

≥2.0 ng/mL 63 (31.2)

2.0 to <5.0 ng/mL 33 (16.3)

≥5.0 ng/mL 30 (14.9)

Michael J. Morris, MD
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Detection Rate by PSA

Median values for each group of three readers provided

ng/mL

Michael J. Morris, MD



Change of Management

• 63.9% of evaluable subjects had a change in intended management after 18F-DCFPyL-PET/CT

o 78.6% were attributable to positive and 21.4% to negative 18F-DCFPyL-PET/CT scans

 Noncurative systemic therapy to salvage local therapy (n = 43; 21.0%)
 Salvage local therapy to systemic therapy (n = 58; 28.3%)
 Observation to initiating therapy (n = 49; 23.9%)
 Planned treatment to observation (n = 9; 4.4%)

Michael J. Morris, MD



Efficacy Summary 

• The CONDOR study has met its primary endpoint, demonstrating excellent diagnostic 
performance of 18F-DCFPyL-PET/CT imaging in men with biochemically relapsed prostate 
cancer, even at low PSA values

• 18F-DFPyL-PET/CT is superior to standard imaging in men with BCR

• The results yielded actionable information clinically significant information. Optimized 
treatment patterns need to be further defined

• This trial, coupled with the OSPREY study, has now established the performance 
characteristics of 18F-DCFPyL-PET/CT in localized, BCR, and metastatic prostate cancer

Michael J. Morris, MD



Cora N. Sternberg, MD, FACP

Updated Overall Survival Results From PROSPER: A 
Phase 3, Randomized, Double-Blind, Placebo-

Controlled Study of Enzalutamide in Men With 
Nonmetastatic Castration-Resistant Prostate Cancer
Cora N. Sternberg,1 Karim Fizazi,2 Fred Saad,3 Neal D. Shore,4 Ugo De Giorgi,5 David F. 

Penson,6 Ubirajara Ferreira,7 Petro Ivashchenko,8 Eleni Efstathiou,9 Katarzyna
Madziarska,10 Michael Kolinsky,11 Daniel I. G. Cubero,12 Bettina Noerby,13 Fabian 
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PROSPER Study Design

3
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Double-blind periodKey Eligibility Criteria 
• nmCRPC (central review)
• Rising PSA despite castrate testosterone level 

(≤ 50 ng/dL)
• Baseline PSA ≥ 2 ng/mL
• PSA doubling time ≤ 10 months

Stratification
• PSA doubling time (< 6 mo vs 6-10 mo) 
• Baseline use of bone-targeting agent (Y/N)

Enzalutamide 
160 mg/day + ADT

Placebo + ADT

R
2:1

N = 1401

Primary endpoint 
• MFS (defined as time from randomization to 

radiographic progression or death within 112 days 
of treatment discontinuation without evidence of 
radiographic progression)

Open-label extension
(Optional)

Enzalutamide 
160 mg/day + ADT

Enzalutamide 
160 mg/day + ADT

Crossover Group

Secondary endpoints 
• OS
• Time to PSA progression

• Safety
• PSA response
• Quality of life 

ADT, androgen deprivation therapy; MFS, metastasis-free survival; nmCRPC, nonmetastatic castration-resistant prostate cancer; OS, overall 
survival; PSA, prostate-specific antigen; R, randomization.
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PROSPER Final Overall Survival Analysis
Enzalutamide was associated with a statistically significant 27% reduction in the risk of death

3
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CI, confidence interval; HR, hazard ratio; NR, not reached.

Enzalutamide
(n = 933)

Placebo
(n = 468)

Median, month
(95% CI)

67.0
(64.0-NR)

56.3
(54.4-63.0)

HR (95% CI) 0.73 (0.61-0.89)
P value .001

933 926 910 897 874 850 822 782 700 608 517 424 327 244 169 89 33 4 0
468 467 459 444 428 404 381 363 321 274 219 177 140 106 64 30 16 3 0

Patients at risk
Enzalutamide
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PROSPER Subsequent Antineoplastic Therapy
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Enzalutamide
Group

(n = 930)

Placebo 
Group

(n = 465)
Patients taking ≥ 1 antineoplastic therapy after 
treatment discontinuation* 33% 65%

Subsequent therapies used by ≥ 5% of patients in any treatment group†

Abiraterone acetate 49% 59%
Docetaxel 60% 47%
Enzalutamide‡ 14% 36%
Cabazitaxel 15% 16%
Bicalutamide 9% 14%

*Percentages based on the total number of patients in each treatment group.
†Percentages based on the number of patients who received ≥ 1 antineoplastic therapy after treatment discontinuation.
‡Does not include the 87 patients who were randomized to placebo and received enzalutamide in the open-label extension.
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PROSPER Time to First Use of Subsequent   
Antineoplastic Therapy
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CI, confidence interval; HR, hazard ratio; NR, not reached.

Enzalutamide
(n = 933)

Placebo
(n = 468)

Median, month
(95% CI)

66.7
(56.4-NR)

19.1
(17.4-22.1)

HR (95% CI) 0.29 (0.25-0.34)
P value < .001

933 910 876 830 782 738 690 639 557 465 384 310 225 155 100 54 12 0
468 445 361 298 249 198 172 157 127 98 72 54 32 22 13 5 1 0

Patients at risk
Enzalutamide

Placebo
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PROSPER Adverse Events of Special Interest*

4
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Enzalutamide + ADT
(n = 930)

Placebo + ADT
(n = 465)

Fatigue 46% 19 per 100 patient-years 22% 17 per 100 patient-years

Musculoskeletal events 34% 18 per 100 patient-years 23% 23 per 100 patient-years

Fracture 18% 9 per 100 patient-years 6% 5 per 100 patient-years

Hypertension 18% 7 per 100 patient-years 6% 5 per 100 patient-years

Fall 18% 9 per 100 patient-years 5% 4 per 100 patient-years

Cognitive and memory impairment 8% 3 per 100 patient-years 2% 2 per 100 patient-years

Cardiovascular events 6% 3 per 100 patient-years 2% 2 per 100 patient-years

Ischemic heart disease 6% 3 per 100 patient-years 2% 1 per 100 patient-years

Second primary malignancy 5% 2 per 100 patient-years 2% 1 per 100 patient-years
*Occurring in ≥ 5% of patients in either treatment arm. The full list is provided in the manuscript. 
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Enzalutamide Survival in Nonmetastatic 
Castration-Resistant Prostate Cancer 

• In patients with nmCRPC, enzalutamide treatment resulted in 
a clinically meaningful and statistically significant 27% lower 
risk of death than placebo

• These results demonstrate that enzalutamide prolongs overall 
survival compared with placebo in men with nmCRPC and a 
rapidly rising PSA

• Adverse events were consistent with the established safety 
profile of enzalutamide

4
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Overall Survival (OS) Results of Phase III ARAMIS 
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Secondary endpoints assessed for significance at final analysis 
(hierarchical testing; final α=0.0498)
• OS
• Time to pain progression
• Time to first cytotoxic chemotherapy
• Time to first SSE

2

ARAMIS: Double-Blind, Placebo-Controlled, Phase III Trial to 
Evaluate Darolutamide vs Placebo in nmCRPC

4
4

1. Moilanen AM, et al. Sci Rep. 2015;5:12007. 2. Williams S, et al. J Clin Oncol. 2020;38(suppl 6):abstr 326. 3. Zurth C, et al. J Clin Oncol. 2019;37(7_suppl):156. 4. Shore N, et al. Targ Oncol. 2019;14:527–539. 5. Fizazi K, et al. N Engl J Med. 2019;380:1235–1246. 
ADT, androgen deprivation therapy; AE, adverse event; ARI, androgen receptor inhibitor; BBB, blood–brain barrier; BID, twice daily; CI, confidence interval; DDI, drug–drug interaction; HR, hazard ratio; MFS, metastasis-free survival; nmCRPC, non-
metastatic castration-resistant prostate cancer; OS, overall survival; PSADT, prostate-specific antigen doubling time; SSE, symptomatic skeletal event.
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1

Patients
• Men with nmCRPC 
• PSADT ≤10 months 
Stratification
• PSADT (≤6 months vs >6 months)
• Osteoclast-targeted therapy (yes vs no)

Primary 
analysis:

MFS

Final 
analysis:

OS

U
nb

lin
di

ng
†

N=1509 Sep 3, 2018 Nov 15, 2019
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†170 patients randomized to placebo crossed over to darolutamide treatment after unblinding

• Darolutamide is a structurally distinct ARI with low BBB penetration and low potential for DDIs1–4

Primary endpoint met at primary analysis (significance level 0.05)5

• MFS median 40.4 months darolutamide vs 18.4 months placebo
• HR 0.41 (95% CI 0.34–0.50); P<0.0001
Safety5

• Favorable safety profile
• No increased incidence of most ARI-associated AEs with darolutamide

1

Darolutamide
600 mg BID + ADT

n=955

Placebo BID + ADT
n=554



ARAMIS Overall Survival: 31% Reduction in Risk of 
Death
Survival benefit evident despite many placebo group patients receiving subsequent life-prolonging therapy

4
5

At data cut-off for final analysis (November 15, 2019), median follow-up was 29.1 months. Median treatment duration was 25.8 months for patients randomized to darolutamide (double-blind and open-label periods), 11.0 months for crossover patients 
receiving darolutamide (open-label period), and 11.6 months for the patients receiving placebo during the double-blind period. 
Three-year survival rates are indicated on the Kaplan-Meier curve by a vertical dotted line. CI, confidence interval; HR, hazard ratio.
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Darolutamide 955 932 908 863 816 771 680 549 425 293 214 129 69 37 12 0

Placebo 554 530 497 460 432 394 333 261 182 130 93 54 28 16 4 0

Received subsequent 
life-prolonging therapy:

Darolutamide Placebo

141 (15%) 309 (56%)

83%

77%

HR 0.69 (95% CI 0.53–0.88)
P=0.003
HR 0.69 (95% CI 0.53–0.88)
P=0.003



ARAMIS: All Secondary Endpoints Significantly in Favor 
of Darolutamide vs Placebo

4
6

†Time to pain progression was evaluated using data from the primary analysis cut-off date of September 3, 2018.
All analyses for the placebo group include the 170 patients who crossed over to darolutamide treatment during the open-label study period.
CI, confidence interval; HR, hazard ratio; SSE, symptomatic skeletal event.
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0
0

HR 0.65 (95% CI 0.53–0.79)
P<0.001

HR 0.58 (95% CI 0.44–0.76)
P<0.001

HR 0.48 (95% CI 0.29–0.82)
P=0.005

Placebo, median 25.4 months

Darolutamide, median 40.3 months

Darolutamide

Placebo

Darolutamide

Placebo
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Darolutamide (double-blind)
(N=954)

Placebo (double-blind)
(N=554)

Any grade, n (%) Grade 3 or 4, n (%) Any grade, n (%) Grade 3 or 4, n (%)

Asthenic conditions 38 (4.0) 2 (0.2) 17 (3.1) 2 (0.4)

Bone fracture 52 (5.5) 10 (1.0) 20 (3.6) 5 (0.9)

Weight decreased (any event) 40 (4.2) 0 14 (2.5) 0

Hot flush 57 (6.0) 0 25 (4.5) 0

ARAMIS: Incidence of ARI-Associated Adverse Events

4
7

At final analysis, median treatment duration during the double-blind period was 18.5 months for the darolutamide group and 11.6 months for the placebo group.
Mental impairment disorders, depressed mood disorders, cardiac arrhythmias, coronary artery disorders, and heart failure are MedDRA High Level Group terms; hot flush and hypertension are group terms based on MedDRA labeling; bone fracture, falls, 
weight decrease, asthenic conditions, rash, and seizure are grouped terms.
†Grade 5 events occurred in two patients receiving darolutamide in the double-blind period and three patients receiving placebo in the double-blind period.
‡ Grade 5 events occurred in three patients receiving darolutamide in the double-blind period, one patient receiving placebo during the double-blind period and one patient in the crossover group.
§Grade 5 events occurred in seven patients receiving darolutamide in the combined double-blind and open-label periods, and three patients receiving placebo during the double-blind period. 
ARI, androgen receptor inhibitor; MedDRA, Medical Dictionary for Regulatory Activities.

Karim Fizazi

Fatigue 126 (13.2) 4 (0.4) 48 (8.3) 5 (0.9)

Seizure (any event)
Mental impairment disorders
Depressed mood disorders

2 (0.2)
19 (2.0)
21 (2.2)

1 (0.2)
10 (1.8)
10 (1.8)

0
0
0

0
3 (0.3)
1 (0.1)

Hypertension
Cardiac arrhythmias†

Coronary artery disorders ‡

Heart failure §

74 (7.8)
70 (7.3)
38 (4.0)
18 (1.9)

36 (6.5)
24 (4.3)
15 (2.7)

5 (0.9)

13 (2.3) 
4 (0.7)
2 (0.4)

0

33 (3.5)
17 (1.8)
19 (2.0)

4 (0.4)

Falls (including accident) 50 (5.2) 9 (0.9) 27 (4.9) 4 (0.7)

Rash 30 (3.1) 2 (0.2) 6 (1.1) 1 (0.2)



AEs, adverse events; CI, confidence interval; HR, hazard ratio; nmCRPC, non-metastatic castration-resistant prostate cancer; SSE, symptomatic skeletal event.

ARAMIS Final Analysis: Conclusions
• Darolutamide significantly improved overall survival vs placebo in men with nmCRPC

• 31% reduction in risk of death: HR 0.69 (95% CI 0.53–0.88); P=0.003

• Darolutamide significantly delayed the onset of cancer-associated morbidity and 
subsequent chemotherapy vs placebo

• Time to pain progression, subsequent chemotherapy, and SSE were all significantly prolonged 
vs placebo

• With extended follow-up, the safety profile of darolutamide was favorable
• Incidences of most AEs were not increased with darolutamide vs placebo, taking treatment exposure 

into account

• These results provide compelling evidence for early darolutamide treatment in men 
with non-metastatic castration-resistant prostate cancer

4
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Top 10 clinical advances in Prostate cancer
1. FDA approval of  enzalutamide and apalutamide in  mHSPC
2. PSMA scanning is a major advance and expands pool of mHSPC
3. Oligo mHSPC management is rapidly evolving but probably requires Radiation to disease sites plus 

ADT. STOMP showed RT to all sites can delay need for ADT 
4. Nearly all hormone sensitive metastatic patients should get 2 or more drugs (Leuprolide + 1 is the 

new standard)
5. FDA approval of enza, apa and darolutamide in non-metastatic CRPC. All improve OS
6. Abiraterone and enzalutamide are cross resistant in 90+% of cases, ARV7 identifies some resistant 

pts
7. Cabazitaxel is superior to 2nd line abi/enza in docetaxel resistant patients CARD trial
8. PARP inhibitors will be FDA approved in 2020 and will require urologists to test for DNA mutations
9. Sip T and Radium continue to be  important agents  in mCRPC (African American and pain data)
10.New ARi agents are being developed  but 20-30% of mCRPC lose AR thru clonal evolution so non-AR 

targeting is needed (pembrolizumab, cabometyx/atezo, CDK 9, etc)



IMvigor010: Primary Analysis From a Phase III 
Randomized Study of Adjuvant Atezolizumab 
vs Observation in High-Risk Muscle-Invasive 

Urothelial Carcinoma
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Stratification factors
• Number of LNs 

resected (< 10 vs ≥ 
10)

• Tumor stage 
(≤ pT2 vs pT3/pT4)

• Prior NAC (Yes vs No)
• LN status (+ vs – )

• PD-L1 statusa

(IC0/1 vs IC2/3)

IMvigor010 Study Design
Key eligibilitya

• High-risk MIUC (bladder, renal pelvis, ureter)
• Radical cystectomy/nephroureterectomy with LN 

dissection within ≤ 14 weeks 
– ypT2-T4a or ypN+ for patients treated with NACb

– pT3-T4a or pN+ for patients not treated with 
NACb

• No postsurgical radiation or AC
• If no prior NAC given, patient had to be ineligible for, or 

declined, cisplatin-based AC
• ECOG PS 0-2
• Tissue sample for PD-L1 testing

R 
1:1

Atezolizumab 
1200 mg q3w

(16 cycles or 1 year)

Observationc q3w

Disease recurrence/ 
survival follow-up

Tumor assessments: 
q12w for years 1-3,
(q24w for years 4-5

and at year 6)

No crossover allowed

56

AC, adjuvant chemotherapy; DFS, disease-free survival; ITT, intention to treat; LN, lymph node; MIUC, muscle-invasive UC. a Protocol amendments broadened eligibility to “all-comers” (initially, only PD-L1–
selected patients were enrolled [IC2/3: PD-L1 expression on tumor-infiltrating immune cells (IC) ≥ 5% of tumor area [VENTANA SP142 IHC assay]) and to patients with MIUC (initially, only patients with 
muscle-invasive bladder cancer were enrolled). b Upper-tract UC staging: ypT2-4 or ypN+ (with NAC) and pT3-4 or pN+ (without NAC). c Alternating clinic visits and phone calls.

• Primary endpoint: DFS (ITT population)
• Key secondary endpoint: OS (ITT population)
• Exploratory analyses: Biomarkers including PD-L1 status
• Safety

Hussain M. IMvigor010 primary analysis [abs 5000]. https://bit.ly/2SKSAD3



Interim OS Analysis in ITT Population

57

Data cutoff: November 30, 2019. Median follow-up: 21.9 mo. Most common subsequent non-protocol therapies included immunotherapy (9% in atezolizumab arm vs 21% in observation arm), 
chemotherapy (27% vs 25%) and targeted therapy (5% vs 2%). a OS results are shown for descriptive purposes only. HR stratified by tumor stage, nodal status and PD-L1 status.

Atezolizumab
Observation

O
S

Months

Atezolizumab
(N = 406)

Observation
(N = 403)

OS events, n (%) 118 (29) 124 (31)
Median OS (95% CI), mo Not reached Not reached

18-mo OS rate (95% CI), % 79 (75, 83) 73 (69, 78)
OS HR (95% CI)a 0.85 (0.66, 1.09)

Hussain M. IMvigor010 primary analysis [abs 5000]. https://bit.ly/2SKSAD3



DFS by PD-L1 Status

58

Data cutoff: November 30, 2019. IC2/3, PD-L1–expressing IC on ≥ 5% of tumor area (VENTANA SP142 assay); IC0/1, < 5%. a Stratified by tumor stage and nodal status.

PD-L1 IC0/1

Atezolizumab

Observation

D
FS

Months

PD-L1 IC2/3

Atezolizumab

Observation

D
FS

Months

Atezolizumab (n = 210) Observation (n = 207)
DFS events, n (%) 118 (56) 120 (58)

HR (95% CI)a 0.81 (0.63, 1.05)

Atezolizumab (n = 196) Observation (n = 196)
94 (48) 88 (45)

1.01 (0.75, 1.35)

Hussain M. IMvigor010 primary analysis [abs 5000]. https://bit.ly/2SKSAD3



IMvigor010: Conclusions
• IMvigor010 is the first Phase III study evaluating the benefit of an adjuvant CPI in MIUC

• The safety profile for atezolizumab monotherapy was consistent with that in prior studies in the 
advanced setting, with no new safety concerns
ꟷ Higher frequencies of AESIs (mainly Grade 1-2), and treatment discontinuation due to AEs 

(mainly skin and gastrointestinal) were seen, while corticosteroid use was lower in 
IMvigor010

• IMvigor010 did not meet its primary endpoint of DFS
ꟷ No pre-specified subgroups (including higher PD-L1 status) showed treatment benefit with 

atezolizumab
ꟷ OS follow-up is ongoing; additional exploratory biomarker and subgroup analyses may 

warrant further study

• Other clinical trials with atezolizumab as monotherapy and combination therapy are underway in 
the metastatic, non-muscle invasive, and bladder-preservation UC settings

5
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Maintenance avelumab + best supportive care (BSC)
versus BSC alone after platinum-based first-line

chemotherapy in advanced urothelial carcinoma:
JAVELIN Bladder 100 phase III results
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Background
• PD-L1/PD-1 inhibitors are standard 2nd-line treatment for patients with disease 

progression after platinum-based chemotherapy1

– This includes the PD-L1 inhibitor avelumab2

• Although PD-L1/PD-1 inhibitors have antitumor activity in UC, only a minority of 
patients obtain a durable clinical benefit with 2nd-line treatment2-6

• Avelumab maintenance therapy in patients whose disease has not progressed with 
1st-line platinum-based induction chemotherapy is an attractive treatment strategy7

– Disease control achieved with chemotherapy may provide time for immunotherapy to 
have an antitumor effect 

– Initiating immunotherapy before disease progression occurs may result in more 
patients receiving treatment

Thomas Powles, MD

1. NCCN Clinical Practice Guidelines in Oncology: Bladder Cancer, V3.2020. 2. Patel MR, et al. Lancet Oncol 2018;19:51-64. 3. Bellmunt J, et al. N Engl J Med 2017;376:1015-26. 4. Powles, T, et al. Lancet 
2018;391:748-57. 5. Powles T, et al. JAMA Oncol 2017;3:e172411. 6. Sharma P, et al. Lancet Oncol 2017;18:312-22. 7. Grivas P, et al. Target Oncol 2019;14:505-525.
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JAVELIN Bladder 100 study design (NCT02603432)

BSC, best supportive care; CR, complete response; IV, intravenous; PR, partial response; PRO, patient reported outcome; Q2W, every 2 weeks; R, randomization; RECIST 1.1, Response Evaluation Criteria in Solid 
Tumors version 1.1; SD, stable disease
*BSC (eg, antibiotics, nutritional support, hydration, or pain management) was administered per local practice based on patient needs and clinical judgment; other systemic antitumor therapy was not permitted,
but palliative local radiotherapy for isolated lesions was acceptable

Primary endpoint
• OS
Primary analysis populations
• All randomized patients
• PD-L1+ population

Secondary endpoints
• PFS and objective response 

per RECIST 1.1
• Safety and tolerability
• PROs

R 
1:1

Avelumab
10 mg/kg IV Q2W 

+ BSC*
n=350

BSC alone*
n=350

Treatment-free interval
4-10 weeks

Stratification
• Best response to 1st-line chemo (CR or PR vs 

SD)
• Metastatic site (visceral vs non-visceral)

• CR, PR, or SD with standard 
1st-line chemotherapy 
(4-6 cycles)

– Cisplatin + gemcitabine or

– Carboplatin + gemcitabine

• Unresectable locally 
advanced or metastatic UC

Thomas Powles, MD

Until PD, unacceptable 
toxicity, or withdrawal

All endpoints measured post randomization (after chemotherapy)

PD-L1+ status was defined as PD-L1 expression in ≥25% of tumor cells or in ≥25% or 100% of tumor-associated immune cells if the percentage of immune 
cells was >1% or ≤1%, respectively, using the Ventana SP263 assay; 358 patients (51%) had a PD-L1–positive tumor
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71%

58% 

44% 

61%

OS in the overall population

Median OS (95% CI), months 
Avelumab + BSC 21.4 (18.9, 26.1)

BSC alone 14.3 (12.9, 17.9)

OS was measured post randomization (after chemotherapy); the OS analysis crossed the prespecified efficacy boundary based on the alpha-spending function (P<0.0053)

Thomas Powles, MD
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Stratified HR 0.69 (95% CI, 0.56, 0.86)
P<0.001
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60% 

48% 

79%

70%

OS in the PD-L1+ population

Thomas Powles, MD
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OS was measured post randomization (after chemotherapy); the OS analysis crossed the prespecified efficacy boundary based on the alpha-spending function (P<0.0014). NE, not estimable
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No. at risk
Avelumab + BSC

BSC

Median OS (95% CI), months 
Avelumab + BSC NE (20.3, NE)

BSC alone 17.1 (13.5, 23.7)

Stratified HR 0.56 (95% CI, 0.40, 0.79)
P<0.001



Confirmed objective response

Overall population PD-L1+ population

Avelumab + BSC
(N=350)

BSC alone
(N=350)

Avelumab + BSC
(N=189)

BSC alone
(N=169)

ORR, %
(95% CI)

9.7 
(6.8, 13.3)

1.4 
(0.5, 3.3)

13.8 
(9.2, 19.5)

1.2 
(0.1, 4.2)

Stratified odds ratio (95% CI) 7.464 (2.824, 24.445) 12.699 (3.160, 114.115)

Best overall response, %
Complete response
Partial response
Stable disease
Non-CR/non-PD
Progressive disease
Not evaluable*

6.0
3.7

12.6
18.9
37.1
21.7

0.9
0.6

13.1
12.9
48.3
24.3

9.5
4.2

10.1
20.1
31.2
24.9

0.6
0.6

13.6
13.0
48.5
23.7

Disease control, %† 41.1 27.4 43.9 27.8

PD, progressive disease
Objective response was assessed by independent radiology review; in patients with a CR after chemotherapy, best overall response was not evaluable if no evidence of disease at baseline was maintained after 
randomization, or PD if disease progression occurred after randomization
*Reasons for not evaluable included no evidence of disease at baseline; no post-baseline assessments; SD <6 weeks after randomization; PD >12 weeks after randomization; new anticancer therapy started before
first post-baseline assessment; or all post-baseline assessments have objective response of not evaluable

†Patients with a best overall response of CR, PR, SD, or non-CR/non-PD

Response to maintenance therapy post randomization

Thomas Powles, MD
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Conclusions
• JAVELIN Bladder 100 met its primary endpoint by showing significantly longer 

OS with avelumab 1st-line maintenance vs control, both in the overall 
population and PD-L1+ population

• OS was longer with avelumab vs control across all prespecified subgroups
– Includes subgroups defined by cisplatin-based or carboplatin-based chemotherapy, 

or response or SD with 1st-line induction chemotherapy

• The safety profile of avelumab as 1st-line maintenance was manageable and 
consistent with previous studies of avelumab monotherapy1

• Avelumab 1st-line maintenance in patients whose disease has not progressed 
with platinum-based induction chemotherapy represents a new 1st-line 
standard of care for advanced UC

Thomas Powles, MD

1. Kelly K, et al. Cancer. 2018;124:2010-17.
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Top 10 clinical advances TCC 2016-20
1. FDA approval of  erdafitanib in FGFR3 fusion + metastatic bladder cancer (MBC)
2. FDA approval of enfortumab 3rd line MBC
3. FDA approval of pembrolizumab for BCG refractory CIS
4. FDA approval of checkpoint inhibitors (CPIs) for Lynch syndrome (upper tract)
5. Long term CR’s with CPI monotherapy in MiBC
6. Maintenance avelumab improves OS after Gem/platin in MBC
7. Safety and efficacy of CPIs with Gem/platin in MBC
8. Neoadjuvant CPI induces CR in MiBC
9. 50-70% objective response rates in phase 2 trials of CPI combos: (enfortumab, lenvantinib, ephrin 

inhibitor, sitravatinib, cabometyx, ipilumumab etc)
10.Neoadjuvant chemo for Upper tract  high grade TCC 
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