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Evolving landscape of 
systemic therapies for RCC

Kashima & Braun, Urol Clin N Am, 2023.
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Evolving landscape of 
systemic therapies for RCC

Kashima & Braun, Urol Clin N Am, 2023; MRC Renal cell Collaborators, Lancet, 1998; Atkins, J Clin Oncol, 1995.

IFNα

IL-2

Median OS
~ 1 year
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Evolving landscape of 
systemic therapies for RCC

Kashima & Braun, Urol Clin N Am, 2023; Motzer, N Engl J Med, 2007; Motzer, J Clin Oncol, 2009.

Sunitinib

Median OS
~ 2 years
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Evolving landscape of 
systemic therapies for RCC

Kashima & Braun, Urol Clin N Am, 2023; Motzer, N Engl J Med, 2015.

Nivolumab

Median OS
~ 2 years
(2nd line)



PRESENTED BY:

6

David A. Braun, MD, PhD

6

Evolving landscape of 
systemic therapies for RCC

Kashima & Braun, Urol Clin N Am, 2023; Motzer, Cancer, 2022.

Nivolumab
+

Ipilimumab

Median OS
~ 4.5 years
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Systemic therapies for clear cell RCC

Favorable

Intermediate /
Poor

IO + IO

nivolumab 
+ ipilimumab

(intermediate / 
poor risk only)

IO + TKI
pembrolizumab

+ axitinib

avelumab 
+ axitinib

(immature OS)

nivolumab 
+ cabozantinib

pembrolizumab 
+ lenvatinib

TKI alone
(for select 

patients only)

sunitinib
pazopanib
(favorable)

cabozantinib
(intermediate / 

poor)

TKI alone

cabozantinib

axitinib

tivozanib

pazopanib
sunitinib
sorafenib

IO-based

nivolumab
(if no prior IO)

IO-based 
combinations

(in specific 
circumstances)

mTORi

everolimus

TKI + 
mTORi

lenvatinib
+ 

everolimus

First-line systemic therapies Subsequent therapies
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Discussion for oral abstract session:
genitourinary cancer – kidney and bladder

Favorable

Intermediate /
Poor

IO + IO

nivolumab 
+ ipilimumab

(intermediate / 
poor risk only)

IO + TKI
pembrolizumab

+ axitinib

avelumab 
+ axitinib

(immature OS)

nivolumab 
+ cabozantinib

pembrolizumab 
+ lenvatinib

TKI alone
(for select 

patients only)

sunitinib
pazopanib
(favorable)

cabozantinib
(intermediate / 

poor)

First-line systemic therapies Abstract LBA4501 (Rini):
Pembrolizumab plus axitinib versus 
sunitinib as first-line therapy for advanced 
clear cell renal cell carcinoma: 5-year 
analysis of KEYNOTE-426.

Abstract 4502 (Hutson):
Final prespecified overall survival (OS) 
analysis of CLEAR: 4-year follow-up of 
lenvatinib plus pembrolizumab (L+P) vs 
sunitinib (S) in patients (pts) with 
advanced renal cell carcinoma (aRCC).
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IO+VEGF TKI: biological rationale

VEGF TKIs:
T cells

↓ Tregs

↑ effector CTL

VEGF TKIs:
myeloid cells
↓ “M2-like” TAMs

↑ mature DCs

Fukumura, Nat Rev Clin Oncol, 2018
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Is IO+TKI superior to TKI alone 
for front-line ccRCC treatment? Yes (↑ORR)

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.
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Is IO+TKI superior to TKI alone 
for front-line ccRCC treatment? Yes (↑ORR)

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.

High ORR
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Is IO+TKI superior to TKI alone 
for front-line ccRCC treatment? Yes (↑ORR)

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.

Low primary 
PD rate
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Is IO+TKI superior to TKI alone 
for front-line ccRCC treatment? Yes (↑PFS)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)Strongly positive 

for PFS
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Is IO+TKI superior to TKI alone 
for front-line ccRCC treatment? Yes (↑OS)

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.

Positive for OS, 
but questions 

around durability*

*Imbalance in subsequent therapies
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Is IO+TKI superior to TKI alone 
for front-line ccRCC treatment? Yes (↑OS)

CM-214
(nivolumab+ipilimumab)

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501, Motzer, Cancer, 2022.

IO+IO maintains OS 
benefit over time
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Are IO+TKI responses durable? Maybe
KN-426

(pembrolizumab+axitinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.

Median DOR:
~ 2 years

CLEAR
(pembrolizumab+lenvatinib)

Lack of 
CTLA-4 blockade

Anti-PD-1 agent 
discontinued at 

2 years
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Are IO+TKI responses durable? Maybe
KN-426

(pembrolizumab+axitinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501, Motzer, Cancer, 2022.

CLEAR
(pembrolizumab+lenvatinib)

CM-214
(nivolumab+ipilimumab)

>50% of IO+IO 
response are durable
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Does IO+TKI improve OS for patients with 
IMDC favorable risk RCC? Probably not

KN-426
(pembrolizumab+axitinib)

CLEAR
(pembrolizumab+lenvatinib)

Rini, ASCO 2023, LBA4501; Motzer & Hutson, ASCO 2023, 4501.

No OS benefit in 
IMDC favorable
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Conclusions/Take-Away I

• Do updated results from CLEAR and KN-426 change practice? 
No, but they re-affirm it (for IMDC intermediate/poor risk)
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Conclusions/Take-Away I

• Do updated results from CLEAR and KN-426 change practice? 
No, but they re-affirm it (for IMDC intermediate/poor risk)

• How do we treat patients with IMDC favorable risk disease?
No clear answer = need for additional investigation
(IO+TKI, TKI alone, and pure IO should all be options here)
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Conclusions/Take-Away I

• Do updated results from CLEAR and KN-426 change practice? 
No, but they re-affirm it (for IMDC intermediate/poor risk)

• How do we treat patients with IMDC favorable risk disease?
No clear answer = need for additional investigation
(IO+TKI, TKI alone, and pure IO should all be options here)

• Does IO+TKI lead to durable responses or cures?
Not for most patients
(no improvement in TFS; Chang…Regan, ASCO, 2023)
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My front-line ccRCC treatment paradigm*

*DISCLAIMER: views are my own. Assumes clear cell RCC, patient who requires treatment (not active surveillance), no contraindication to IO, and 
IMDC intermediate/poor risk disease. Actual treatment decisions made collaboratively with the patient.

Oligometastatic?
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*DISCLAIMER: views are my own. Assumes clear cell RCC, patient who requires treatment (not active surveillance), no contraindication to IO, and 
IMDC intermediate/poor risk disease. Actual treatment decisions made collaboratively with the patient.

Local 
therapies

(SBRT, 
resection, 
ablation)

Oligometastatic?

yes
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Local 
therapies

(SBRT, 
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ablation)

Oligometastatic? Sarcomatoid?

yes

no
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*DISCLAIMER: views are my own. Assumes clear cell RCC, patient who requires treatment (not active surveillance), no contraindication to IO, and 
IMDC intermediate/poor risk disease. Actual treatment decisions made collaboratively with the patient.

IO + IO
nivolumab 

+ ipilimumab

Local 
therapies

(SBRT, 
resection, 
ablation)

Oligometastatic? Sarcomatoid?

yes yes

no
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My front-line ccRCC treatment paradigm*

*DISCLAIMER: views are my own. Assumes clear cell RCC, patient who requires treatment (not active surveillance), no contraindication to IO, and 
IMDC intermediate/poor risk disease. Actual treatment decisions made collaboratively with the patient.

IO + IO
nivolumab 

+ ipilimumab

Local 
therapies

(SBRT, 
resection, 
ablation)

Oligometastatic? Sarcomatoid?
Require a 

rapid response*?

yes yes

no no

*Rapidly progressive, 
impending visceral crisis, etc.
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My front-line ccRCC treatment paradigm*

*DISCLAIMER: views are my own. Assumes clear cell RCC, patient who requires treatment (not active surveillance), no contraindication to IO, and 
IMDC intermediate/poor risk disease. Actual treatment decisions made collaboratively with the patient.

IO + IO
nivolumab 

+ ipilimumab
IO + TKI

Local 
therapies

(SBRT, 
resection, 
ablation)

Oligometastatic? Sarcomatoid?
Require a 

rapid response*?

yes yes

no no

yes

*Rapidly progressive, 
impending visceral crisis, etc.
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My front-line ccRCC treatment paradigm*

*DISCLAIMER: views are my own. Assumes clear cell RCC, patient who requires treatment (not active surveillance), no contraindication to IO, and 
IMDC intermediate/poor risk disease. Actual treatment decisions made collaboratively with the patient.

IO + IO
nivolumab 

+ ipilimumab
IO + TKI

Local 
therapies

(SBRT, 
resection, 
ablation)

Oligometastatic? Sarcomatoid?
Require a 

rapid response*?

IO + IO
nivolumab 

+ ipilimumab

yes yes

no no no, aim for 
durable 
response

yes

*Rapidly progressive, 
impending visceral crisis, etc.
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Next steps for front-line ccRCC?
Triplet therapy?

COSMIC-313 MK-6482-012

Choueiri, ESMO Congress, 2022;
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Next steps for front-line ccRCC?
Triplet therapy?

Adaptive trial designs

COSMIC-313 MK-6482-012

PDIGREE

Choueiri, ESMO Congress, 2022; PDIGREE figure from UroToday.org
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Discussion for oral abstract session:
genitourinary cancer – kidney and bladder

Abstract LBA4500 (Choueiri):
Efficacy and safety of atezolizumab plus 
cabozantinib vs cabozantinib alone after 
progression with prior immune checkpoint inhibitor 
(ICI) treatment in metastatic renal cell carcinoma 
(RCC): Primary PFS analysis from the phase 3, 
randomized, open-label CONTACT-03 study.

TKI alone

cabozantinib

axitinib

tivozanib

pazopanib
sunitinib
sorafenib

IO-based

nivolumab
(if no prior IO)

IO-based 
combinations

(in specific 
circumstances)

mTORi

everolimus

TKI + 
mTORi

lenvatinib
+ 

everolimus

Subsequent therapies
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Abstract LBA4500 (Choueiri): CONTACT-03 

Clinical 
Question:

Does “re-challenge” with ICI+TKI improve outcomes vs TKI alone in 
patients previously treated with ICI-based therapy?
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Rechallenging with ICI post-ICI:
clinical rationale

Ravi, JAMA Oncol, 2020; Lee, Lancet Oncol, 2021.

Retrospective Propspective
(pembrolizumab+lenvatinib)

Agent(s) use for re-challenge
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What is the current practice? 
results of a highly scientific poll***

***DISCLAIMER: this is a Twitter poll, and it is not at all scientific.
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What is the current practice? 
results of a highly scientific poll***

***DISCLAIMER: this is a Twitter poll, and it is not at all scientific.

An informal twitter poll: ~1/3 would 
re-challenge with IO after IO
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CONTACT-03: atezolizumab + cabozantinib 
vs cabozantinib alone in ICI-refractory RCC

• Eligibility
• Advanced clear cell or non-clear cell
• Progression on or after ICI (adjuvant, 1st or 2nd line)

• Number of patients
• 522 randomized

• Treatment
• Cabozantinib 60mg daily vs

Cabozantinib 60mg daily + atezolizumab 1200mg q3w

• Key endpoints:
• Primary: PFS (central), OS
• Secondary: PFS (investigator), ORR, DOR, safety

Choueiri, ASCO 2023, LBA4500.
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CONTACT-03: atezolizumab + cabozantinib 
vs cabozantinib alone in ICI-refractory RCC

• Eligibility
• Advanced clear cell or non-clear cell
• Progression on or after ICI (adjuvant, 1st or 2nd line)

• Number of patients
• 522 randomized

• Treatment
• Cabozantinib 60mg daily vs

Cabozantinib 60mg daily + atezolizumab 1200mg q3w

• Key endpoints:
• Primary: PFS (central), OS
• Secondary: PFS (investigator), ORR, DOR, safety

Characteristic

Atezo
+Cabo
N = 263

Cabo
N = 259

Histology

Clear cell (no sarcomatoid) 78.7% 77.2%
Non-clear cell (no sarc) 11.4% 12.0%
Any sarcomatoid 9.5% 10.8%

Choueiri, ASCO 2023, LBA4500.

Mostly clear cell
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CONTACT-03: atezolizumab + cabozantinib 
vs cabozantinib alone in ICI-refractory RCC

• Eligibility
• Advanced clear cell or non-clear cell
• Progression on or after ICI (adjuvant, 1st or 2nd line)

• Number of patients
• 522 randomized

• Treatment
• Cabozantinib 60mg daily vs

Cabozantinib 60mg daily + atezolizumab 1200mg q3w

• Key endpoints:
• Primary: PFS (central), OS
• Secondary: PFS (investigator), ORR, DOR, safety

Characteristic

Atezo
+Cabo
N = 263

Cabo
N = 259

Histology

Clear cell (no sarcomatoid) 78.7% 77.2%
Non-clear cell (no sarc) 11.4% 12.0%
Any sarcomatoid 9.5% 10.8%

Most recent ICI
Adjuvant 0.4% 0.4%
1st line 54.8% 51.0%
2nd line 44.9% 47.9%

Choueiri, ASCO 2023, LBA4500.

Very few post-adjuvant patients
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CONTACT-03: prior therapies

Choueiri, ASCO 2023, LBA4500.

IO+IO most frequent 
in first line
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CONTACT-03: prior therapies

Choueiri, ASCO 2023, LBA4500.

ICI monotherapy 
most common in 

second line
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CONTACT-03: prior therapies

Choueiri, ASCO 2023, LBA4500.
~20% with prior IO+TKI
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Does re-challenge with ICI improve 
response? No

Choueiri, ASCO 2023, LBA4500.

No difference in:
• Response
• Primary PD rate
• Disease control
• Duration of response
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Is cabozantinib effective after prior ICI? Yes

Choueiri, ASCO 2023, LBA4500; Choueiri, N Engl J Med, 2015; Albiges, ASCO GU 2023.

METEOR: ORR 21%

CaboPoint: ORR 29.5%
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Does re-challenge with ICI improve 
survival? No

Choueiri, ASCO 2023, LBA4500.

PFS OS
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Did any subgroup benefit? No

Choueiri, ASCO 2023, LBA4500.
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Is re-challenge with ICI+TKI 
more toxic than TKI alone? Yes

Choueiri, ASCO 2023, LBA4500.
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Is re-challenge with ICI+TKI 
more toxic than TKI alone? Yes

Higher G3-4 AE

Choueiri, ASCO 2023, LBA4500.
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Is re-challenge with ICI+TKI 
more toxic than TKI alone? Yes

Two immune-
related deaths

Choueiri, ASCO 2023, LBA4500.

Three treatment-
related deaths
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Is re-challenge with ICI+TKI 
more toxic than TKI alone? Yes

Double the rate of 
serious AEs

Choueiri, ASCO 2023, LBA4500.
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Is re-challenge with ICI+TKI 
more toxic than TKI alone? Yes

Double the rate of 
withdrawal from cabo
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Limitations of CONTACT-03

• Anti-PD-L1 instead of anti-PD-1
Anti-PD-L1 may be less active in RCC
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Limitations of CONTACT-03

• Anti-PD-L1 instead of anti-PD-1
Anti-PD-L1 may be less active in RCC

• IO re-challenge is immediately after prior IO
Long-term PD-1 receptor occupancy
Does not answer delayed re-challenge

Long-term PD-1 
receptor occupancy
Brahmer, J Clin Oncol, 2010
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Limitations of CONTACT-03

• Anti-PD-L1 instead of anti-PD-1
Anti-PD-L1 may be less active in RCC

• IO re-challenge is immediately after prior IO
Long-term PD-1 receptor occupancy
Does not answer delayed re-challenge

• Very few patients treated after adjuvant pembrolizumab
Does not answer question of optimal treatment after adjuvant IO
(need trials for this)
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Abstract LBA4500 (Choueiri): CONTACT-03 

Clinical 
Question:

Does “re-challenge” with ICI+TKI improve outcomes vs TKI alone in 
patients previously treated with ICI-based therapy?

Findings:

• Addition of atezolizumab to cabozantinib did NOT improve response 
or progression-free survival vs cabozantinib alone

• Atezolizumab + cabozantinib had significantly higher G3-4 AEs

• Cabozantinib is effective therapy for ICI-refractory RCC (ORR ~40%)
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Could IO post-IO still be effective in RCC?
Maybe

Use anti-PD-1
(not anti-PD-L1)

Use other IO agents
(anti-PD-1 + CTLA-4)

TiNivo-2 figure from UroToday.com; Atkins, J Clin Oncol, 2022; Grimm, Ann Oncol, 2019; McKay, J Clin Oncol, 2020.

Ipilimumab salvage rate 
~4-14% in 

HCRN GU16-260, 
OMNIVORE, 

and TITAN-RCC
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What’s next? Patient perspective on goals of 
systemic therapy for advanced RCC

Battle, ASCO 2023. 

Most patients want 
to aim for cure
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Novel therapeutic approaches in RCC:
aiming for cure

Braun, Nat Rev Clin Oncol, 2021.

Requires understanding 
of RCC immunobiology



PRESENTED BY:

58

David A. Braun, MD, PhD

58

Novel therapeutic approaches in RCC:
aiming for cure

Braun, Nat Rev Clin Oncol, 2021.

Requires understanding 
of RCC immunobiology

Antigen-specific approaches 
as a next generation IO
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Conclusions/Take-Away II

• Does CONTACT-03 change practice?
Yes. Anti-PD-(L)1 should not be used after progression on prior PD-(L)1
(at least until TiNivo-2)
• More toxicity
• Potential to compromise dosing of TKI
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Conclusions/Take-Away II

• Does CONTACT-03 change practice?
Yes. Anti-PD-(L)1 should not be used after progression on prior PD-(L)1
(at least until TiNivo-2)
• More toxicity
• Potential to compromise dosing of TKI

• Next steps:
• Trials to optimize clinical outcomes (↑ORR, PFS, OS)
• Novel targets – aim for cure
• ALWAYS: listen to the patient perspective
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