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Patient selection for systemic therapy in	mRCC

Prof Dr Benoit Beuselinck
BAU Oostende 29/11/2019

Approved and reimbursed therapies:

• VEGFR-TKIs: sunitinib, pazopanib, axitinib, cabozantinib, sorafenib

• ICIs: nivolumab, ipilimumab/nivolumab

• mTORi: everolimus, temsirolimus

ccRCC:	IMDC	RISK	GROUPS

IMDC	INTERM/POOR RISK

IPI/NIVO SUN

RR 42%	(9%	CR) 27%	(1%	CR) P<0,0001

PFS 11,6 8,4 p=0,03

OS NR 26,0 P<0,0001

Motzer	et	al,	NEJM	2018
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IMDC Good Risk

IMDC 
Intermediate
/Poor Risk

Sunitinib/pazopanib

Ipilimumab/nivolumab

Cabozantinib

CA209/214 study

Cabosun study

IMDC	GOOD	RISK

IPI/NIVO SUN

RR 29% 52% 0,0002

PFS 15,3 25,1 <0,0001

OS NR NR overlapping

IMDC score is related to molecular characteristics

Verbiest	A,	Renders	I,	Beuselinck	B	et	al.	Clin	Genitourinary Cancer	2019

ANGIOGENESIS

ccrcc3 ccrcc2 ccrcc1 ccrcc4

Beuselinck	et	al.	Clin Cancer	Res.	2015.
Beuselinck	et	al.	Acta	Oncologica 2017

Verbiest,	Beuselinck	et	al.	Clin	Genitourin Cancers	2017

Good Important neo-angiogenesis
Allmost all ccrcc2 tumors

Explains good response 
on VEGFR-TKIs

Interm Heterogeneous group

Poor Low neo-angiogenesis
Few ccrcc2 tumors

Explains poor response 
on VEGFR-TKIs

RR on sunitinib

RR on pazopanib on sunitinib on pazopanib

Rini	et	al.	ESMO2018

MSKCC favorable risk pts:
More angiogenesis

IMMOTION 150/151 (sunitinib vs atezolizumab/bevacizumab): angiogenesis correlated to better outcome on sunitinib and to MSKCC score

ANGIOGENESIS

Impact on OS postnephrectomy

Survival at 5 years: 
48% versus 23%  

Brannon	et	al.	Genes	&	Cancer	2010
Brannon	et	al.	European	Urology	2012

ccA AND ccB EXPRESSION PROFILES

Two main clusters with a prognostic impact post-nephrectomy

ANGIOGENESIS

• 43 ccRCC pts UZLeuven: Metastasectomy with curative intent

• Ccrcc1-4 classification has a prognostic value post-metastasectomy and 
allows patient selection for metastasectomy

PROGNOSIS AFTER METASTASECTOMY

McDermott et	al.	Nature	2018

IMMUNE	MARKERS

IMMOTION 150/151 (sunitinib vs atezolizumab/bevacizumab): Teff signature correlated to better outcome on atezo/bev
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Subgroup characteristics: Cytokine analysis

=> ccrcc4: strong inflammatory, Th1-oriented but suppressive immune microenvironment. 

Beuselinck	et	al.	Clin Cancer	Res.	2015.	

Ccrcc-1 to -4 EXPRESSION PROFILES

CD8+ cell infiltration in ccrcc1 (A), ccrcc2 (B), ccrcc3 (C) and ccrcc4 (D)

P<0,05

P<0,01

IMMUNE	MARKERS

IPI/NIVO versus SUN as 1st line therapy in intermediate/poor risk pts

Escudier	et	al.	ESMO	2017

IMDC	INTERM/POOR	RISK	PDL1<1% IMDC	INTERM/POOR RISK	PDL>1%

IPI/NIVO SUN IPI/NIVO SUN

37% 28% P=0,03 58%	(CR	16%) 22% P<0,001

11,0 10,4 P=0,96 22,8 5,9 P=0,0003

NR NR HR	0,73	
(95%CI	0,56-0,96)

NR 19,6 HR	0,45	
(95%CI 0,29-0,71)

IMMUNE	MARKERS

IPI/NIVO versus SUN as 1st line therapy in intermediate/poor risk pts

Escudier	et	al.	ESMO	2017

IMDC	INTERM/POOR	RISK	PDL1<1% IMDC	INTERM/POOR RISK	PDL>1%

IPI/NIVO SUN IPI/NIVO SUN

37% 28% P=0,03 58%	(CR	16%) 22% P<0,001

11,0 10,4 P=0,96 22,8 5,9 P=0,0003

NR NR HR	0,73	
(95%CI	0,56-0,96)

NR 19,6 HR	0,45	
(95%CI 0,29-0,71)

IMMUNE	MARKERS

FINALLY:	A	VALIDATED	PREDICTIVE	BIOMARKER?

NEO-ANGIOGENESIS	=>	VEGFR-TKIs

IMMUNE	MARKERS	=>	ICIs?
Motzer,	Beuselinck,	et	al,	Lancet	Oncology	2019

Phase III study ipi/nivo versus sunitinib in 1L: 30 months follow up

IMDC
Good
risk

IMDC
Intermediate
and poor
risk

HOWEVER:	ICIs ALSO	WORK	IN	IMDC	GOOD	RISK	PTS

Better RR and PFS does not translate into better OS …
CR rate is double in ipi/nivo in IMDC good risk patients
Ipi/nivo only available in 1L … an opportunity not to miss?

IPI/NIVO SUN

RR 31% (CR	8%) 46%	(CR	4%)

PDL1 expression or immune signature are present in ALL IMDC risk groups …

Verbiest	A,	Renders	I,	Beuselinck	B	et	al.	Clin	Genitourinary Cancer	2019 Rini	et	al.	ESMO2018

HOWEVER:	ICIs ALSO	WORK	IN	IMDC	GOOD	RISK	PTS HOWEVER:	ICIs ALSO	WORK	IN	IMDC	GOOD	RISK	PTS

McDermott et	al.	Nature	2018 Beuselinck	et	al.	Clin Cancer	Res.	2015.

THERE IS OVERLAP … NOT ANGIO HIGH OR IMMUNE HIGH …
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Choueri et	al.	JCO	2016

• 157 m-ccRCC pts IMDC intermediate or poor risk
• Sunitinib 50 mg/d 4W/6W vs cabozantinib 60 mg/d
• PFS 5,6 vs 8,2M (HR 0,66 95%CI 0,46-0,95) (p=0,012)

CABOSUN phase II trial in IMDC intermediate/poor risk pts

ccRCC:	IMDC	RISK	GROUPS:	CABOSUN

AXL expression in primary tumors 
correlates with aggressive tumor 
behavior and patient lethality

• HIF1A and HIF2A directly activate

expression of AXL by binding to 

the hypoxia-response element in 

the AXL proximal promotor. 

• Inactivation of AXL signaling in m-

ccRCC cells reversed the invasive 

and metastatic phenotype in vivo. 

• AXL activates the met proto-
oncogene MET.

• AXL and c-MET are upregulated in 

VEGFR-TKI resistent ccRCCs.

Rankin et	al.	PNAS	2014

c-MET	STATUS

c-MET	STATUS

Predictive impact of c-MET status on cabozantinib efficacy (CABOSUN)

SECOND	LINE	AND	MORE

Nivolumab

Cabozantinib/axitinib

Nivolumab

Cabozantinib/axitinib

Axitinib

2L 3L+

Everolimus
Pazopanib
Sunitinib
Nivolumab
Axitinib
Cabozantinib

SECOND	LINE

Nivolumab

Cabozantinib/axitinib

Nivolumab

Cabozantinib/axitinib

Axitinib

2L 3L+

Everolimus
Pazopanib
Sunitinib
Nivolumab
Axitinib
Cabozantinib

EFFICACY	OF	VEGFR-TKIs POST-ICIs

n mPFS PR CR SD PD Ref

ICI Axitinib ICI not only 1L 40 8.8M 45% 3% 45% 10% Ornstein et al, Lancet 2019

ICI VEGFR-TKI ICI 1L 70 13.2M 40% 2% 53% 7% Shah et al, EJC 2019

IPI/NIVO VEGFR-TKI ICI 1L 28 5.4M (TTF) 45% NR NR NR Dudani, Beuselinck et al. Eur Uro 2019

IPI/NIVO VEGFR-TKI ICI 1L 33 8.0M 36% NR 39% 15% Auvray et al. EJC 2019

ICIs VEGFR-TKI ICI not only 1L 47 8.4M 36% NR 43% 21% Nadal et al. Annals of Oncology 2016

YES!	VEGFR-TKIs are	efficient after ICIs!

11.	SARCOMATOID	DEDIFFERENTIATION

Verbiest	A,	Renders	I,	Beuselinck	B	et	al.	Clin	Genitourinary Cancer	2019
Beuselinck	B	et	al.	Clinical	Genitourinary Cancer	2014.

On 366 m-ccRCC pts treated with pazopanib or sunitinib in 1L On 92 m-ccRCC pts treated with ICIs

P<0,05

P<0,01
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Rini	et	al.	ESMO2018

IMMOTION 151: SARCOMATOID TUMORS:

More benefit from atezolizumab/bevacizumab 

Display:

• less angiogenesis

• more Teff signature

• more PDL1 expression

11.	SARCOMATOID	DEDIFFERENTIATION

CA209-214 30 MONTHS FOLLOW UP

11.	SARCOMATOID	DEDIFFERENTIATION

Motzer,	Beuselinck,	et	al,	Lancet	Oncology	2019

MET copy number gain MET kinase domain mutation

PAP1 72% 15%

PAP2 46% 2%

15.	HISTOLOGY:	PAPILLARY	RCCs

Papillary RCC : displays a papillary growth pattern

• 15% of all RCCs

• 5% type 1 papRCC: basophilia

• 10% type 2 papRCC: eosinophilia, usually more aggressive

Often c-MET driven

Phase II studies with savolitinib (cMET-TKI), crizotinib (cMET-TKI) or foretinib (cMET-and VEGFR-TKI)

• Responses and improved PFS or DOR noted in cMET-driven papRCCs

• However, these compounds are not available. 

Choueri et	al.	JCO	2017

Schöffski	et	al.	Eur J	Cancer	2017

Choueri et	al.	JCO	2013 Cabozantinib is the only available cMET-TKI …

Cabozantinib retrospective analysis
22 centers (USA 21; Belgium 1)

Martinez-Chanza	N,	Beuselinck	B,	et	al.	Lancet	Oncology	2019

15.	HISTOLOGY:	PAPILLARY	RCCs

10 MET-altered papRCCs: 4 PR (40%)

KEYNOTE 427 COHORT B:
165 non-ccRCCs treated in 1L with pembrolizumab

• Papillary 71% (n=118)

• Chromophobe 13% (n=21)

• Unclassified 16% (n=26). 

• 68% intermediate/poor IMDC risk
• 62% PD-L1+. 

OUTCOME:

• ORR 24.8% global (8 CR and 33 PR)
• 25.4% for papillary
• 9.5% for chromophobe
• 34.6% for unclassified non-ccRCC

• mPFS 4.1M

• OS: 72% 1Y

• 33.3% for CPS≥1
• 10.3% for CPS<1

Mc	Dermott et	al,	ASCO-GU	2019

15.	HISTOLOGY:	PAPILLARY	RCCs

RETROSPECTIVE ANALYSIS:

50 m-papRCC from 15 centers in France and Belgium treated 
with anti-PD-1/PD-L1 

• 28% type 1 pRCC

• 60% type 2 pRCC

• 12% unclassified pRCC

• 1L in 10%, 2L in 58%, 3L+ in 32%

• IMDC risk group: 22% good, 44% intermediate and 33% poor 

• PD-1 inhibitors in 47 pts (94%), most in monotherapy

• PD-L1 inhibitors in 3 pts (6%).  

OUTCOME:

• CR/PR 16%; SD 26%; PD 48% (unknown 10%)

• RR: 25% in type 1 pRCC and 15% in type 2 pRCC

• Median TTF: 3.7 months (7.1 months for type 1 and 3.2 months 
for type 2)

• Median OS: 17.6 months

De	Vries	M,	Beuselinck	B,	et	al,	ASCO-GU	2019,	manuscript	submitted

THUS: for papRCC:
1L ipilimumab/nivolumab
2L cabozantinib

AGE	AND	ANTECEDENTS

Elderly/frial pts: 

• Take the risk of ipi/nivo … with 40% chance of HD corticosteroids? 
• Or rather nivo in monotherapy or pazopanib followed by nivolumab?

Antecedents of severe auto-immune diseases: 

• Avoid ipi/nivo

Antecedents of liver dysfunction: 

• Avoid pazopanib
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Patient selection for systemic therapy in	mRCC

• c-MET-inhibitor beside VEGFR-TKI => cabozantinib is probably among the stronger VEGFR-TKIs

• Consider specific toxicity profile

TAKE HOME MESSAGES

1.

2.

3.

4.

5.

Highest chance for CR: ipi/nivo • Reimbursement criteria => “Once in a life-time opportunity” to receive the doublet ICIs in 1L
• VEGFR-TKIs work well in 2L after ICIs

Sarcomatoid dedifferentiation • Should be treated ASAP with ICIs

Age and antecedents • Severe auto-immune diseases, liver diseases, …

Target cMET in papRCC • Cabozantinib is first choice VEGFR-TKI in papRCC
• But after ICIs in 1L

Sensitivity to VEGFR-TKIs • Indolent tumors, IMDC good risk, no inflammation (CRP), no sarcomatoid component
• Important neoangiogenesis (evaluable on CT???)

6. Sensitivity to ICIs • Agressive tumors, IMDC poor risk, inflammation (CRP), sarcomatoid component
• Immune markers (PDL1 or experimental)

7. Which VEGFR-TKI?


