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Learning Objectives
• Improved ability to compare and contrast clinical trial data on current and emerging uses of ICIs, TKIs, and 

combination ICI/TKI therapy for nccRCC

• Increased knowledge and skills in understanding the clinical profiles of ICI- and TKI-based therapies for nccRCC
 

Clinical Trial Outcomes Favor TKI + ICI Regimens for nccRCC and Papillary RCC
Across nccRCC subtypes, patient outcomes are better with TKI + ICI regimens than with other regimens

Trial Design Treatment in nccRCC ORR

mTORi vs. TKI Phase 2, randomized ASPEN1 Everolimus (n = 57)
Sunitinib (n = 51)

9%
18%

Phase 2, randomized ESPN2 Everolimus (n = 35)
Sunitinib (n = 33)

3%
9%

mTORi + TKI Phase 2, single arm3 Everolimus + lenvatinib (n = 31) 26%

mTORi + VEGFi Phase 2, single arm4 Everolimus + bevacizumab (n = 34) 29%

ICI Phase 2, single arm KEYNOTE-4275 Pembrolizumab (n = 165) 27%

TKI + ICI Phase 2, single arm6, 7 Cabozantinib + nivolumab (n = 40) 48%

Phase 2, single arm KEYNOTE-B618 Lenvatinib + pembrolizumab (n = 158) 49%

Phase 2, single arm9, 10 Cabozantinib + nivolumab + ipilimumab (n = 39) 21%

ICI + ICI Phase 3b/4, single arm11 Nivolumab + ipilimumab (n = 46) 20%

Phase 2, randomized SUNNIFORECAST12 Nivolumab + ipilimumab (n = 125) 
Standard of care (n = 122)

33% 
20%

Other combinations Retrospective ORACLE13 Nivolumab + ipilimumab (n = 124) 
ICI + VEGFi (n = 81) 
VEGFi + mTORi (n = 28)

26% 
31% 
20%

 

ICI, immune checkpoint inhibitor; mTORi, mammalian target of rapamycin inhibitor; ORR, objective response rate; TKI, tyrosine kinase inhibitor;  
VEGFi, vascular endothelial growth factor inhibitor



Non-Clear CellRCC:Advancing Care in

Optimizing ICI and TKIs

Provided by

Key Clinical Trial Data: 
Current and Emerging Therapeutic Approaches for nccRCC

For papillary RCC, ORRs are higher with TKI + ICI combinations (47%-54%) 
than with other regimens (0%-35%)

Trial Design Treatment in Papillary RCC ORR

TKI Phase 2, randomized14 Cabozantinib (n = 44) 
Sunitinib (n = 46)

23% 
4%

Phase 2, single arm15 Savolitinib (n = 109) 7%

mTORi vs. TKI Phase 2, randomized ASPEN1 Everolimus (n = 37)
Sunitinib (n = 33)

5%
24%

Phase 2, randomized ESPN2 Everolimus (n = 13)
Sunitinib (n = 14)

0%
7%

mTORi + TKI Phase 2, single arm1 Everolimus + lenvatinib (n = 20) 15%

mTORi + VEGFi Phase 2, single arm4 Everolimus + bevacizumab (n = 4) 25%

TKI + VEGFi Phase 2, single arm16 Erlotinib + bevacizumab (n = 40) 35%

ICI Phase 2, single arm KEYNOTE-4275 Pembrolizumab (n = 118) 29%

TKI + ICI Phase 2, single arm6, 7 Cabozantinib + nivolumab (n = 32) 47%

Phase 2, single arm KEYNOTE-B618 Lenvatinib + pembrolizumab (n = 93) 47%

Phase 2, single arm9 Cabozantinib + nivolumab + ipilimumab (n = 19) 32%

ICI + ICI Phase 3b/4, single arm11 Nivolumab + ipilimumab (n = 18) 28%

Other combinations Retrospective ORACLE13 Nivolumab + ipilimumab 
ICI + VEGFi 
VEGFi + mTORi

15% 
28% 

0
 

aAcross treatment arms, n = 97 patients with papillary RCC 
ICI, immune checkpoint inhibitor; mTORi, mammalian target of rapamycin inhibitor; ORR, objective response rate;  
TKI, tyrosine kinase inhibitor; VEGFi, vascular endothelial growth factor inhibitor
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For papillary RCC, ORRs are higher with TKI + ICI combinations (47%-54%) than 
with other regimens (0%-35%)

Treatment outcomes are consistently better  
for patients with MET-driven papillary RCC  

vs. MET-independent tumors17

Change in Tumor Size, %

Regardless of treatment regimen, 
median PFS for papillary RCC is 
< 9 months and median OS is 14-22 months15
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Key Takeaways

References

Clinical trial results for nccRCC subtypes

• Objective response rates were higher with TKI + ICI 
combinations (40%-49%) than with other regimens 
(3%–23%)

• Median PFS was also longer with TKI + ICI combinations 
(9.7-18 months) than with other regimens (4.2-9.2 
months)

• Median OS varied across treatment regimens and was 
28 months; not reached with TKI + ICI combinations

Clinical trial results for papillary RCC

• Objective response rates were higher with TKI + ICI 
combinations (47%-54%) than with other regimens 
(0%-35%)

• For all regimens, the median PFS is less than 9 months

• Median OS varied across treatment regimens, from  
14-22 months

• Treatment outcomes are consistently better for 
patients with MET-driven vs. MET-independent tumors

1. Armstrong AJ, Halabi S, Eisen T, et al. Everolimus versus sunitinib for patients with metastatic non-clear cell renal cell carcinoma (ASPEN):  
a multicentre, open-label, randomised phase 2 trial. Lancet Oncol. Mar 2016;17(3):378-388. doi:10.1016/S1470-2045(15)00515-X  
https://pubmed.ncbi.nlm.nih.gov/26794930/

2. Tannir NM, Jonasch E, Albiges L, et al. Everolimus versus sunitinib prospective evaluation in metastatic non-clear cell renal cell carcinoma 
(ESPN): a randomized multicenter phase 2 trial. Eur Urol. May 2016;69(5):866-74. doi:10.1016/j.eururo.2015.10.049  
https://pubmed.ncbi.nlm.nih.gov/26626617/

3. Hutson TE, Michaelson MD, Kuzel TM, et al. A single-arm, multicenter, phase 2 study of lenvatinib plus everolimus in patients with advanced 
non-clear cell renal cell carcinoma. Eur Urol. Aug 2021;80(2):162-170. doi:10.1016/j.eururo.2021.03.015  
https://pubmed.ncbi.nlm.nih.gov/33867192/

4. Voss MH, Molina AM, Chen YB, et al. Phase II trial and correlative genomic analysis of everolimus plus bevacizumab in advanced non-clear cell 
renal cell carcinoma. J Clin Oncol. Nov 10 2016;34(32):3846-3853. doi:10.1200/JCO.2016.67.9084 https://pubmed.ncbi.nlm.nih.gov/27601542/

5. McDermott DF, Lee JL, Ziobro M, et al. Open-label, single-arm, phase II study of pembrolizumab monotherapy as first-line therapy in patients 
with advanced non-clear cell renal cell carcinoma. J Clin Oncol. Mar 20 2021;39(9):1029-1039. doi:10.1200/JCO.20.02365  
https://pubmed.ncbi.nlm.nih.gov/33529058/

6. Fitzgerald KN, Lee CH, Voss MH, et al. Cabozantinib plus nivolumab in patients with non-clear cell renal cell carcinoma: updated results from a 
phase 2 trial. Eur Urol. Aug 2024;86(2):90-94. doi:10.1016/j.eururo.2024.04.025 https://pubmed.ncbi.nlm.nih.gov/38782695/

7. 7Lee CH, Voss MH, Carlo MI, et al. Phase II trial of cabozantinib plus nivolumab in patients with non-clear-cell renal cell carcinoma and 
genomic correlates. J Clin Oncol. Jul 20 2022;40(21):2333-2341. doi:10.1200/JCO.21.01944 https://pubmed.ncbi.nlm.nih.gov/35298296/

https://pubmed.ncbi.nlm.nih.gov/26794930/
https://pubmed.ncbi.nlm.nih.gov/26626617/
https://pubmed.ncbi.nlm.nih.gov/33867192/
https://pubmed.ncbi.nlm.nih.gov/27601542/
https://pubmed.ncbi.nlm.nih.gov/33529058/
https://pubmed.ncbi.nlm.nih.gov/38782695/
https://pubmed.ncbi.nlm.nih.gov/35298296/


Non-Clear CellRCC:Advancing Care in

Optimizing ICI and TKIs

Provided by

Key Clinical Trial Data: 
Current and Emerging Therapeutic Approaches for nccRCC

References (continued)

8. Albiges L, Gurney H, Atduev V, et al. Pembrolizumab plus lenvatinib as first-line therapy for advanced non-clear-cell renal cell carcinoma 
(KEYNOTE-B61): a single-arm, multicentre, phase 2 trial. Lancet Oncol. Aug 2023;24(8):881-891. doi:10.1016/S1470-2045(23)00276-0  
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(23)00276-0/abstract

9. McGregor BA, Huang J, Xie W, et al. Phase II study of cabozantinib (Cabo) with nivolumab (Nivo) and ipilimumab (Ipi) in advanced renal cell 
carcinoma with variant histologies (RCCvh). Journal of Clinical Oncology. 2023;41(16_suppl):4520-4520. doi:10.1200/JCO.2023.41.16_suppl.4520 
https://ascopubs.org/doi/10.1200/JCO.2023.41.16_suppl.4520

10. McGregor BA, Paul M, Xie W, et al. 1702P Updated results of phase II study of cabozantinib (Cabo) with nivolumab (Nivo) and ipilimumab (Ipi) in 
advanced renal cell carcinoma with divergent histologies (RCCdh). Annals of Oncology. 2024;35doi:10.1016/j.annonc.2024.08.1795

11. Tykodi SS, Gordan LN, Alter RS, et al. Safety and efficacy of nivolumab plus ipilimumab in patients with advanced non-clear cell renal cell 
carcinoma: results from the phase 3b/4 CheckMate 920 trial. J Immunother Cancer. Feb 2022;10(2)doi:10.1136/jitc-2021-003844  
https://pubmed.ncbi.nlm.nih.gov/35210307/

12. Bergmann L, Ahrens, M., Albiges, L., Gross Goupil, M., Boleti, E., Gravis, G., Flechon, A., Grimm, M. J., Rausch, S., Barthelemy, P., Castellano 
Gauna, D. E., Mellado Gonzalez, B., et al. . LBA75 - Prospective randomised phase-II trial of ipilimumab/nivolumab versus standard of care in 
non-clear cell renal cell cancer: Results of the SUNNIFORECAST trial. Ann Oncol. 2024;35(suppl_2):1-72. doi:10.1016/annonc/annonc1623  
https://www.annalsofoncology.org/article/S0923-7534(24)03898-5/fulltext

13. Kilari D, Szabo, A., Bilen, M. A., Ged, Y., Maughan, B. L., Hwang, C., McManus, H., Barata, P., Desai, A., Zakharia, Y., Emamekhoo, H., 
Tripathi, A., et al. 1709P - Outcomes with novel combinations in non-clear cell renal cell carcinoma (nccRCC): ORACLE study. Ann Oncol. 
2024;35(suppl_2):S1012-S1030. doi:10.1016/annonc/annonc1609 https://oncologypro.esmo.org/meeting-resources/esmo-congress-2024/
outcomes-with-novel-combinations-in-non-clear-cell-renal-cell-carcinoma-nccrcc-oracle-study

14. Pal SK, Tangen C, Thompson IM, Jr., et al. A comparison of sunitinib with cabozantinib, crizotinib, and savolitinib for treatment of advanced 
papillary renal cell carcinoma: a randomised, open-label, phase 2 trial. Lancet. Feb 20 2021;397(10275):695-703.  
doi:10.1016/S0140-6736(21)00152-5 https://pubmed.ncbi.nlm.nih.gov/33592176/

15. Choueiri TK, Plimack E, Arkenau HT, et al. Biomarker-based phase II trial of savolitinib in patients with advanced papillary renal cell cancer.  
J Clin Oncol. Sep 10 2017;35(26):2993-3001. doi:10.1200/JCO.2017.72.2967 https://pubmed.ncbi.nlm.nih.gov/28644771/

16. Srinivasan R, Gurram S, Al Harthy M, et al. Results from a phase II study of bevacizumab and erlotinib in subjects with advanced hereditary 
leiomyomatosis and renal cell cancer (HLRCC) or sporadic papillary renal cell cancer. Journal of Clinical Oncology. 2020;38(15_suppl):5004-
5004. doi:10.1200/JCO.2020.38.15_suppl.5004 https://ascopubs.org/doi/10.1200/JCO.2020.38.15_suppl.5004

17. Suarez C, Larkin JMG, Patel P, et al. Phase II study investigating the safety and efficacy of savolitinib and durvalumab in metastatic papillary 
renal cancer (CALYPSO). J Clin Oncol. May 10 2023;41(14):2493-2502. doi:10.1200/JCO.22.01414 https://pubmed.ncbi.nlm.nih.gov/36809050/

https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(23)00276-0/abstract
https://ascopubs.org/doi/10.1200/JCO.2023.41.16_suppl.4520
https://pubmed.ncbi.nlm.nih.gov/35210307/
https://www.annalsofoncology.org/article/S0923-7534(24)03898-5/fulltext
https://oncologypro.esmo.org/meeting-resources/esmo-congress-2024/outcomes-with-novel-combinations-in-non-clear-cell-renal-cell-carcinoma-nccrcc-oracle-study
https://oncologypro.esmo.org/meeting-resources/esmo-congress-2024/outcomes-with-novel-combinations-in-non-clear-cell-renal-cell-carcinoma-nccrcc-oracle-study
https://pubmed.ncbi.nlm.nih.gov/33592176/
 https://pubmed.ncbi.nlm.nih.gov/28644771/
https://ascopubs.org/doi/10.1200/JCO.2020.38.15_suppl.5004
https://pubmed.ncbi.nlm.nih.gov/36809050/

