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Histologic Classification of Renal Cell Carcinoma

Shuch B et al. Eur Urol. 2015;67:85-97.
Linehan WM et al. J Urol. 2003;170:2163-2172.

Non-clear cell Kidney Cancers:

• 15 – 20% of all kidney cancers

• Major types of Non-Clear Cell RCC:
- Papillary type 1 and type 2
- Chromophobe
- Unclassified

• Several additional less common subtypes
• Sarcomatoid – admixed with any RCC subtype

Our understanding of the treatment of Non-Clear Cell RCC is evolving.

Single uniform entity  spectrum of different diseases:
• distinctive molecular and genetic alterations
• differing clinical courses
• variable responses to treatment



Treatment of Non-Clear Cell RCC:  the PAST

Majority of initial studies for the treatment of RCC evaluated agents for Clear Cell Disease (80% of patients).

Little consensus regarding best practice for treatment of Non Clear Cell Disease (~20% of patients).
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Treatment of Non-Clear Cell RCC:  the PAST

Two trials evaluated systemic treatments specifically in Non Clear Cell Disease.
Head to Head comparison:  Sunitinib versus Everolimus

ESPN Trial (68 patients) ASPEN Trial (108 patients)

Conclusion:  VEGF-directed therapies are the ‘standard’ treatment for Non Clear Cell Disease 
(but with very modest clinical outcomes)



Treatment of Non-Clear Cell RCC:  the PRESENT

• Non-clear cell RCC is a heterogeneous disease 
group

• SPLITTERS (not LUMPERS)

• Each subtype bears a distinct biology

• Improved understanding of the molecular 
underpinnings of each subtype

• Defining characteristics based on chromosomal 
alterations, tumor metabolism, etc.



Treatment of Non-Clear Cell RCC:  the PRESENT

The Cancer Genome Atlas
Collaborative project to create comprehensive “maps” of the key genomic changes in various cancers



Treatment of Non-Clear Cell RCC:  the PRESENT

The Cancer Genome Atlas
Collaborative project to create comprehensive “maps” of the key genomic changes in various cancers

Clear Cell RCC
• Inactivation of VHL
• Mutations in chromatin remodeling pathways (PBRM1, SETD2, BAP1)
• Mutations in PI3K-Akt-mTOR pathway
• Loss of CDKN2A

Papillary RCC
Type 1
• Activating mutations, copy number alterations MET 

protooncogene

Type 2
• NRF2-ARM
• NF2, SMARCB1
• Loss of CDKN2A
• MET mutation

Chromophobe RCC
• Alterations in TERT promoter region
• Mitochondrial function
• TP53, PTEN mutations
• Loss of CDKN2A
• Mutations in PI3K-Akt-mTOR pathway



Treatment of Non-Clear Cell RCC:  the FUTURE

Change in Treatment Paradigm:   Extrapolating from Clear 
Cell RCC

Biology-Driven Clinical Trials for 
Specific Non-Clear Cell RCC 

Subtypes

Benefit of 
uniform biology 
to test rationale 

treatment 
strategies



Treatment of Non-Clear Cell RCC:  the FUTURE

Papillary RCC
Type 1
Type 2

Sunitinib

Cabozantinib

Savolitinib

Crizotinib

Targeting MET activation



Treatment of Non-Clear Cell RCC:  the FUTURE

Immune Checkpoint Inhibitors:

McKay RR. et al. Cancer Immun Res. 2018;6(7):758-765.



KEYNOTE-427: (NCT02853344)

Presented By David McDermott at 2019 Genitourinary Cancers Symposium



Baseline Characteristics

Presented By David McDermott at 2019 Genitourinary Cancers Symposium



ORR by Confirmed RCC Histology per Blinded Independent Central Review 

Presented By David McDermott at 2019 Genitourinary Cancers Symposium



Maximum Change From Baseline in Target Lesions by Central Review

Presented By David McDermott at 2019 Genitourinary Cancers Symposium
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Immune Checkpoint Inhibitors:   Sarcomatoid RCC



Treatment of Non-Clear Cell RCC:  the FUTURE

Immune Checkpoint Inhibitors:   Sarcomatoid RCC



Treatment of Non-Clear Cell RCC:  CONCLUSIONS

• Our understanding of non-clear cell RCC is evolving

• Non-clear cell RCC represents unique subtypes with distinct molecular alterations and 
clinical courses

- We are now understanding the areas of overlap and difference with conventional 
clear cell RCC

• Ongoing and Future Studies will evaluate treatment strategies targeting the unique 
biology of each subtype
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