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Objectives

• Review registration trials for first line therapy with sunitinib, 
pazopanib, cabozantinib

• Review first line trials with TKI v Checkpoint inhibitor (CPI)
• Review drug sequencing algorithms
• Review biomarkers 
• Review possible new targets in RCC



Targeted Agents in Treatment of RCC

Ipilimumab/nivolumab





bevacizumab

sorafenib sunitinib

pazopanib, axitinib

lenvatinib, cabozantinib



Pre TKI era




Advanced Renal Cell Cancer

MSKCC Prognostic Risk

The MSKCC risk factors1:

		Low Karnofsky performance status (< 80%)

		High lactate dehydrogenase level (> 1.5  ULN)

		Low serum hemoglobin level (< lower limit of normal)

		High corrected serum calcium concentration (> 10 mg/dL)

		No prior nephrectomy



1. Motzer. J Clin Oncol. 1999;17:2530-2540. 



		MSKCC Risk		Risk Factors		Median Survival, mo		% of RCC patients

		Favorable		0		19.9		25

		Intermediate		1–2		10		53

		Poor		≥ 3		  3.9		22































Sunitinib versus Interferon

• Randomized Phase III Trial: 750 pts
•

• Sunitinib 50 mg, 4/2  
versus  IFN  9MU SQ 3x/wk

• Median PFS  11  v  5 mos.
• HR 0.42,  p < 0.001

• ORR 31% v 6% / 0 CR

Motzer, et al, NEJM  356:115-124, 2007



COMPARZ TRIAL
• Sunitinib 50 mg/day 4/2  

v Pazopanib 800 mg/day
• Primary endpoint: non-inferiority PFS
• First line therapy: treatment naïve
• Stratification: KPS, LDH, Nephrectomy
• 1110 pts

• mPFS (mos) 8.4 (P) v 9.5 (S)
• ORR 31% (P) v 25 (S)
• Toxicity profile was similar; QOL favored P



RCC Risk Classifications
IMDC MSKCC

KPS <80 KPS
Time from Diagnosis to Rx < 1 year Time from Diagnosis to Rx
Hemoglobin < LLN Hemoglobin
Calcium > ULN (10) Calcium
Platelets > ULN

> 1.5 ULN LDH

Neutrophils > ULN
validated in TKI era Pre TKI

Favorable Risk (0), Intermediate (1-2), Poor (3-6)





Alliance A031203 CABOSUN 
Trial

• Cabozantinib:  oral inhibitor of VEGF-2, 
MET, AXL

• Randomized Phase II trial:  Cabozantinib
60 mg v Sunitinib 50 mg 4/2

• Patient Population: IMDC intermediate 
(81%) and poor risk (19%)

• Bone metastases: 36% in both groups
• mPFS (mos):  8.2 (C) v. 5.6 (S)
• HR = 0.66 (34% reduction in rate of 

progression)
• ORR  33% (C) v 12% (S)
• Grade 3/4 AEs similar 67% v 68%
Choueri, JCO 35:591-597, 2016, data cutoff: April, 2016 







Alliance A031203 CABOSUN Trial







CheckMate 214



CheckMate 214
Intermediate and Poor Risk

PFS difference did not meet prespecified
threshold for significance



CheckMate 214



CheckMate 214





CheckMate 214



IMmotion 151

Patients
Eligibility Requirements:
Treatment Naïve
Clear cell and/or  
Sarcomatoid component
KPS ≥ 70

Stratification
MSKCC score
Liver mets
PDL1 status <1%; ≥ 1%

R
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Z
E

ATEZOLIZUMAB 1200 MG +

BEVACIZUMAB 15 MG/KG   Q3W

SUNITINIB  50 MG/D   4/2





Sunitinib arms of trials
SUN/IFN 1 COMPARZ2 CABOSUN 3 CHECKMATE 214 4 IMMOTION5

Phase III III II III III

No pts S arm 375 553 78 422 124 461

Risk (%) MSKCC MSKCC IMDC IMDC MSKCC

Favorable 38 27 -- -- 23/(100%) 20

Intermediate 56 59 81 61 70

Poor 6 9 19 16 10

mPFS (mos) 11 8.4 5.6 8.4 25.1 8.4

ORR (%) 31 25 12 27 52 33

Results S>IFN; PFS S  ≈  P C > S;  PFS CPI > S
ORR, OS

S > CPI
ORR, PFS

PDL-1+

OS  NS PFS NS
CR (9%) >
CPI

1 Motzer, et al, NEJM  356:115-124, 2007  2 Motzer et al, NEJM 369(8):722-731,2013
3  Choueri et al, JCO 35:591, 2016  4 Motzer, et al, NEJM 378:1277,2018 5 GU ASCO 2018



IMDC

Favorable

PDL1 < 1%

BONE+

?CABO

BONE -

SUN

PDL1 > 1%

?CPI

(Atezo/Bev)

SUN

Int/Poor

CPI (Ipi/Nivo)
CABO

First Line Therapy for RCC



First Line Second Line Third Line

Sunitinib
IMDC Favorable Risk
PDL-1 < 1%

Cabozantanib
IMDC Int/Poor
Bone metastases

Nivo/Ipi (Atezo/Bev)
PDL-1 ≥ 1%                          

Temsirolimus Poor risk
HD IL-2

Cabozantanib
Nivolumab

Lenvatinib + Everolimus
Axitinib

Pazopanib
Sunitinib

Lenvatinib + Everolimus
Pazopanib

Axitinib

Rx Algorithm for RCC



Molecular Biology of Kidney Cancer



Biomarkers
• Mutations (5%) in TSC1 (LOF) or mTOR (GOF) associated with response to 

rapalogues (Voss, et al)
• PBRM1 mutations (45%) may predict response to IO (Miao, Science 

359:801,2018)

• BAP1 loss associated with inflamed microenvironment 



Future Directions

• Targeting HIF-2 downstream of pVHL
• Small molecules to block HIF-2 transcription factor binding
• In animal models PT2399 more potent than sunitinib
• Phase I trial of PT2977

• CXCR4 inhibitors (X4P-001-IO) + VEGFi
• Phase I trial (16 pts) with axitinib with ORR 29%, disease control rate 93% 

• Novel immune therapy combinations 



Thank You !
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