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Non-clear cell RCC
Uniquely distinct subtypes (biology, morphology, clinical behavior)

Oosterwijk, Eur Urol 2011



Kidney cancer is not a single disease
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FLCN= folliculin; BHD= Birt-Hogg-Dubé; FH = fumarate hydratase;  MET = mesenchymal epithelial transition factor; VHL = von Hippel-Lindau.

Pfaffenroth, et al. Expert Opin Biol Ther. 2008; Linehan, Semin Cancer Biol 2012 
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Papillary RCC

• Represents 5-15% of RCC
– Histologic subtypes: I and II
– Type II more common than Type I
– Type II more likely to metastasize

• Type I resembles a hereditary form of kidney cancer 
– Germline activating mutation in MET
– Somatic MET mutations found in 5-13%

• Trisomy 7 (MET) and 17 (MET ligand HGF) common in both type I and II tumors
• High MET protein expression common for both subtypes  
• MET mRNA expression higher for pRCC type I and II (vs. clear cell) 

Schmidt, L., Oncogene 1999; Albiges CCR 2014. 



Dutcher, et al., 2009

Overall Survival



Everolimus versus Sunitinib Prospective Evaluation in Metastatic 
Non-clear Cell Renal Cell Carcinoma (The ESPN Trial)
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Progressive Disease

ELGIBILITY CRITERIA:
Histology
• Papillary
• Chromophobe
• Unclassified
• Translocation
• Clear-cell w/ ≥ 20% sarcomatoid
•PS 0/1
•Measurable disease
•Adequate organ function
•No prior systemic therapy
•No uncontrolled brain 
metastasis

Stratification:
1. MSKCC risk group
2. Papillary vs other

N=108 (68 accrued before closure); One-sided type I error 
0.05, 80% power; improvement of median PFS from 12 
weeks with sunitinib to 20 weeks with everolimus

Tannir, Eur Urol 2016



Patient Characteristics (N=68)

Everolimus 
n=35

Sunitinib
n=33

P-value

Age (median, range) 58 (23-73) 60 (28-76) 0.72

Gender (M:F) 24:11 19:14

Race
Caucasian
Hispanic
Black

28
3
2

25
5
3

0.59

Nephrectomy 27 25 1.0

Histology
Papillary
cc Sarcomatoid
Chromophobe
Unclassified
Xp11.2

13
6
6
6
4

14
6
6
4
3

0.97

ECOG Performance Status
0
1

15
20

18
15



PFS and OS: First-line setting

Tannir, Eur Urol 2016



Exploratory Analysis:
OS and PFS by Histology

Tannir, Eur Urol 2016

In pRCC, outcomes with sunitinib are numerically superior



ASPEN Trial Schema

Presented By Andrew Armstrong at 2015 ASCO Annual MeetingArmstrong, et al. Lancet Oncol 2016



Baseline Characteristics



Primary Endpoint: PFS

Armstrong, et al. Lancet Oncol 2016



Forest Plot: ASPEN trial
In pRCC, sunitinib superior to everolimus

Armstrong, et al. Lancet Oncol 2016



Key Secondary Endpoint: OS



Summary: Sunitinib in non-clear cell RCC

Study N Response Rate PFS, months Tumor types included

Tannir 57 5% 2.7 Papillary (n=27) and other non-clear cell types 
(n=30)  

Lee 31 36% 6.4 All nccRCC except collecting duct

Molina 23 5% 5.5 Included 8 papillary, 5 unclassified

Ravaud 61 13%
11%

6.6
5.5

Type I papillary (n=15) 
Type II papillary (n=46) 

ESPN 33 9% 6.1 Papillary and others

ASPEN 51 18% 8.3 Papillary and others

Tannir et al Eur Urol. 2012; Lee et al,  Ann Oncol 2012; Molina, Invest New Drugs 2013; Ravaud et al Ann Oncol. 2012;23(Suppl 9)

Modest activity: mPFS ~6 months



Historical Phase II Trials of EGFR/MET Inhibitors in 
Papillary RCC

Agent N Reference Results
Erlotinib 52 Gordon et al 

(J Clin Oncol 2009) 
(SWOG 0317) 

• RR of 11%
• 6-month PFS 29%
• Median OS 27 months 

Foretinib 74 Choueiri et al 
(J Clin Oncol 2013)

• RR of 13.5%
• PFS of 9.3 mos
• OS not reached 



SWOG 1107:  Parallel (Randomized) Phase II Evaluation of Tivantinib and 
Tivantinib in Combination with Erlotinib in Papillary Renal Cell Carcinoma

Registration

Randomization

Arm A (20+15 patients)
Tivantinib 360 mg BID

Arm B (20+15 patients)
Tivantinib 360 mg BID
Erlotinib 150 mg q day

Progression Progression

PI: Twardowski, P



S1107: Parallel (Randomized) Phase II Evaluation of 
Tivantinib and Tivantinib in Combination with Erlotinib

in Papillary Renal Cell Carcinoma

• Eligibility: Patients with advanced papillary renal cell carcinoma (1 
prior systemic therapy for advanced disease allowed but not 
required) 

• Primary Endpoint: Response Rate (30% considered significant)

• Secondary Endpoint: Progression Free Survival 

• Correlative studies: tissue c-MET mutation and amplification status, 
analysis of subsets of pRCC (type 1, 2), sporadic vs hereditary 



  
ARQ 197 

 
ARQ 197 + Erlotinib 

  
(n=27)  

 
(n=27)  

  
AGE 
 Median  62.1  63.6  

 Minimum  20.3  22.8   Maximum  76.1  81.9    
SEX 
 Males  20

 

 74% 17
 

 63%
 Females  7

  26% 10
  37%

  
HISPANIC 
 Yes  1

 

 4% 1
 

 4%
 No  25

  93% 23
  85%

 Unknown  1
  4% 3

  11%
  
RACE 
 White  21

 

 78% 19
 

 70%
 Black  6

  22% 6
  22%

 Multi-Racial  0
  0% 1

  4%
 Unknown  0

  0% 1
  4%

  
HISTOLOGIC GRADE 
 Unknown  11

 

 41% 11
 

 41%
 1  0

  0% 0
  0%

 2  3
  11% 5

  19%
 3  9

  33% 7
  26%

 4  4
  15% 4

  15%
  
HISTOLOGIC SUBSET 
 Pure papillary  22

 

 81% 24
 

 89%
 Mixed histology  5

  19% 3
  11%

  
HISTOLOGIC TYPE 
 Not Assigned  12

 

 44% 16
 

 59%
 Type 1  2

  7% 1
  4%

 Type 2  13
  48% 10

  37%
  
PRIOR NEPHRECTOMY 
 No  4

 

 15% 8
 

 30%
 Yes  23

  85% 19
  70%

  
PRIOR SYSTEMIC THERAPY
 None  18

 

 67% 19
 

 70%
 One  9

  33% 8
  30%

  
PERFORMANCE STATUS 
 0  13

 

 48% 11
 

 41%
 1  11

  41% 13
  48%

 2  3
  11% 3

  11%
 

S1107: PATIENT CHARACTERISTICS



Progression-Free Survival by Treatment Arm 



Overall Survival by Treatment Arm 



S1107: Poor outcomes (harm?) seen with Tivantinib

• Rapid accrual (6-7 pts/month)
• Primary endpoint RR = 0% (target > 30%)
• Key secondary enpoints: OS (10 months) and PFS (2 months) 

– Substantially lower than what was seen in SWOG 0317
• Tumor tissue available from 34 patients 
• TM Proposal (NCI-approved)

– Deep exome sequencing to evaluate the rates of: VHL somatic mutation, MET 
somatic mutation, MET germline mutation, amplification of MET, EGFR mutation 
status, and fumarate hydratase mutation status.

– Exploratory correlation of the genetic variants observed in pRCC to seek an initial 
understanding on their relevance to clinical outcomes of PFS, OS, and toxicity



Non-Clear Cell RCC: Recent Trials

Pal, et al. ASCO Educ Book 2017



Completed Trials in Papillary RCC Only

Shuch, et al. JCO 2017



Ongoing Trials in Papillary and nccRCC

Shuch, et al. JCO 2017



• Designation of type I or type II or papillary NOS allowed 

• SC: S. Pal (COH), P. Lara (UCD), N. Haas (ECOG), D Heng (NCIC)

• BISQFP funding for translational studies (TM PI: B. Shuch, M. Stein)

• NCI Coordination: John Wright

SWOG 1500: The PAPMET trial
Randomized Multi-Arm NCTN Phase II Trial of Met 
Inhibitors vs Sunitinib in Advanced Papillary RCC

mPRCC
• Histologically confirmed 

diagnosis of PRCC 
• Measurable disease 
• 0-1 prior lines of therapy 
• No prior therapy with 

sunitinib 
• Zubrod 0-1

Cabozantinib

Crizotinib

Primary Endpoint:
• Progression-free survival
Secondary Endpoints:
• Overall survival 
• Response rate 
• Adverse events
• Exploratory evaluation of: 

• MET mutational status
• MET expression 

Sunitinib

Volitinib
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Statistical Considerations 

•Key assumptions: 

• PFSsunitinib = 6 mos, PFScomparator = 10.5 mos

• β = 0.85, 1-sided α = 0.10

•Requires 41 pts/arm  164 pts total* 

•Assuming 10% ineligibility, additional 4 pts/arm  180 pts total 

•Limited enrollment of type II pts to 13 pts/arm (25%)

•If re-assessment at 1 year suggests lack of feasibility, will open 
enrollment to further type II pts

SWOG 1500: The PAPMET trial
Randomized Multi-Arm NCTN Phase II Trial of Met 
Inhibitors vs Sunitinib in Advanced Papillary RCC



S1500: Translational Objectives
• To evaluate the prognostic and predictive value of 

MET alterations in patients with  mPRCC treated 
with MET inhibitors

• To assess whether there is a greater treatment 
benefit of MET inhibitors among those with type 1 
vs type 2 mPRCC.



Immune checkpoint inhibitor therapy is a reasonable 
strategy for nccRCC

One of the targets (PDL1) is 
expressed in nccRCC and is 
associated with poor prognosis

Retrospective study of PDL-1 
positivity (n=101)

• Overall = 10.9%
• Chromophobe = 5.6%
• Papillary = 10%
• Xp11 = 30%
• Collecting duct = 20%

• PD-L1+ tumors have worse 
clinical outcomes

Choueiri et al. Ann Oncol 2014

Very smart people in this room (including one of the 
co-chairs) have already declared this to be true!

Koshkin VS, Barata PC, Zhang T, George DJ, Atkins MB, Kelly WJ, Vogelzang NJ, Pal 
SK, Hsu J, Appleman LJ, Ornstein MC, Gilligan T, Grivas P, Garcia JA, Rini BI. Clinical 
activity of nivolumab in patients with non-clear cell renal cell carcinoma. J Immunother
Cancer 2018; 6(1):9.

“Nivolumab monotherapy demonstrated objective 
responses and was well tolerated in a heterogeneous 
population of patients with non-clear cell mRCC. In the 
absence of other data in this treatment setting, this study 
lends support to the use of nivolumab for patients with 
metastatic non-clear cell renal cell carcinoma.”



There is now a growing body of evidence showing meaningful 
activity of CPI in nccRCC

CheckMate 374: Nivolumab in RCC
• 44 pts had nccRCC : Papillary (n = 24), chromophobe (n = 7), 
unclassified (n = 8), and other (n = 5). 

• At a median follow-up of 11.1 months, median OS 
was 16.3 months. OS was similar regardless of 
baseline PD-L1 expression.
• ORR was 13.6% (95% CI 5.2–27.4)

• One CR (chromophobe histology) 
• Five had PR (2 pts with papillary and 1 pt each with 
chromophobe, collecting duct, and unclassified histology). 

• Median DOR was 10.2 mo (95% CI 5.6–NE).

Vogelzang et al, ASCO GU 2019

From Case Reports… … to Prospective Clinical Trials!



KEYNOTE 427: Pembrolizumab in nccRCC

McDermott D et al. ASCO GU & ESMO 2019 

There is now a growing body of evidence showing meaningful 
activity of CPI in nccRCC



• CALYPSO, a multi-arm study of various RCC histologies (clear cell, papillary 
and sarcomatoid variant).

• N=42 patients with metastatic pRCC (VEGF treatment naïve or 
refractory). 68% had no previous anti-tumor treatment.

• Treatment: Savolitinib 600mg and Durvalumab 1500mg Q4 weeks.
• The overall response rate was 27% (n=11), median PFS was 3.3. months, 

mOS not reached. 
• A total of 22 of the 41 evaluable patients (54%) had a decrease in tumor 

burden. 
• Of 11 patients with objective response, interim analysis showed duration of 

response approaching 6 months. 
• No correlation between PD-L1 and MET biomarker expression and outcome 

was seen.
Powles, et al. ASCO GU 2019

There is now a growing body of evidence showing meaningful 
activity of IO-based combinations in nccRCC



Mckay, R. ASCO GU 2019

Results of a phase II study of atezolizumab and bevacizumab in non-clear cell renal cell carcinoma 
(nccRCC) and clear cell renal cell carcinoma with sarcomatoid differentiation (sccRCC).

“Conclusion: In this study, we show that therapy with atezolizumab and bevacizumab was 
safe and demonstrated anti-tumor activity in nccRCC and sccRCC.”

Total
N=52

Histology Prior Systemic Therapy

sccRCC
N=16

nccRCC
N=36

No
N=35

Yes
N=17

ORR N (%) 16 (31) 7 (44) 9 (25) 8 (23) 8 (47)

Stable 
Disease

N (%) 23 (44) 5 (31) 18 (50) 18 (51) 5 (29)

There is now a growing body of evidence showing meaningful 
activity of IO-based combinations in nccRCC



Campbell MT, Bilen M, Shah AY, et al. 
Cabozantinib for the treatment of patients with 
metastatic non-clear cell renal cell carcinoma: A 
retrospective analysis. Eur J Cancer 2018

Do ”targeted therapies” really have meaningfully better 
activity than CPI in nccRCC? 

Koshkin VS, Barata PC, Zhang T, et al. 
Clinical activity of nivolumab in patients 
with non-clear cell renal cell carcinoma. J 
Immunother Cancer 2018; 6(1):9.

NIVOLUMAB CABOZANTINIB*

RESPONSE RATE 21.6% 14.3%

COMPLETE RESPONSE 
RATE

8.8% 0%

MEDIAN OVERALL 
SURVIVAL

21.7 months 25 months



Conclusions

• In the absence of compelling Level 1 evidence that says otherwise, 
immunotherapy is a reasonable option for the treatment of people 
with advanced nccRCC
• Treatments directed towards the presumed driver molecular 
phenotype are likely to yield better outcomes
• Completion of ongoing trials testing agents directed against MET and 
other relevant targets in pRCC is essential
• Investigations that refine immunotherapic approaches 
(combinations with targeted therapies, other IO-agents, etc) should 
be pursued


