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Epidemiology in the world

• 2%–3% of all adult malignancies, 
representing the seventh most 
common cancer in men and the ninth 
most common cancer in women. (Rini
BI, Campbell SC, Escudier B. Renal cell 
carcinoma. Lancet 2009; 373: 1119–
1132. )

• Worldwide, there are ∼209 000 new 
cases and 102 000 deaths per year. 

• Approximately 2%–3% of RCC are 
hereditary and several autosomal 
dominant syndromes are described, 
each with a distinct genetic basis and 
phenotype, the most common one 
being Von Hippel Lindau disease.

• New genes are associated with RCC 
such as PBRM1, SETD2, BAP. Their roles 
in pathogenesis and as prognostic 
biomarkers are currently under 
investigation. 



Introduction 

• Novel surgical and systemic strategies have 
substantially changed RCC management resulting 
in reduced morbidity and less invasive resection.

• Partial nephrectomy for small tumors and radical 
nephrectomy for large tumors considered gold 
standard for treatment of localized RCC. The role 
of metastasectomy for solitary or oligometastasis
in long-term survival and possibly cure. 

• Targeted therapy is the current standard of care 
in treatment of metastatic RCC and/with novel 
immuno therapeutics being actively investigated.



Surgery Treatment
Importance of Metastasectomy
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Medical Treatment





Morphological genetic RCC sub- types are 

correlates with a specific molecular pathway. 

1.The hypoxia-inducible pathway (clear-cell, 
papillary type II through the FH gene). 

2.The mTOR signalling pathway (clear-cell and 
papillary type II). 

3.The c Met-RAF-MEK-ERK pathway (papillary 
type I and translocation RCC). 





RCC Treatment Metastatic Algorithm 2015 
Treatment status Patient status Therapy

Level 1 evidence
Other Options
(≥ Level 2 )

First line
Clear cell

Good or intermediate 

status

Sunitinib

Bevacizumab + IFN-α

Pazopanib

High dose IL-2
Sorafenib
Observation
Clinical trials

Poor risk Temsirolimus Sunitinib
Clinical trials

Second line
Clear cell

Failed cytokines Sorafenib
Pazopanib
Axitinib

Sunitinib
Bevacizumab
Axitinib
Clinical trials 

Failed VEGEFR inhibitors Everolimus
Axitinib

Imunotherapy
Gem/5FU
TKIs
Clinical trials

Failed mTOR inhibitor Clinical trials

Non clear cell Good/intermediate/poo
r

Clinical trial Axitinib; 
Bevacizumab
Erlotinib
Everolimus ;Pazopanib
Sorafenib
Sunitinib ;Temsirolimus

Tray targeted agent
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New genes in chromosome 3



BAP1 and PBRM1 are prognostic for OS









ASSURE: Investigator Conclusions

• Neither sunitinib nor sorafenib improved DFS for pts 
with advanced renal cell carcinoma after resection

• Both agents associated with high levels of toxicity that 
were only partly manageable through dose reductions
– Pts received lower-than-planned doses of drug in both 

active treatment arms

• Longer treatment was not associated with improved 
clinical outcome

• Investigators suggest that pts with locally advanced 
renal cell carcinoma should not receive adjuvant 
sorafenib or sunitinib

Haas NB, et al. ASCO 2015. Abstract 4508.





FIRST LINE





ASPEN: Background:

Limited evidence for treatment of heterogeneous population 
of NCRCC

Randomized trials needed to develop standard of care

Previous evidence that temsirolimus prolonged OS vs
interferon in NCRCC[1]

ASPEN: randomized phase II trial comparing everolimus vs
sunitinib in metastatic NCRCC[2]

Largest randomized trial in NCRCC to date

Designed to inform practice and explore predictive 
biomarkers

1. Hudes G, et al. N Engl J Med. 2007;356:2271-2281. 2. Armstrong AJ, et al. ASCO 2015. Abstract 
4507.

ASPEN: Prolonged PFS With Sunitinib vs Everolimus in 

Nonclear-Cell RCC





ASPEN: Progression-Free Survival 

• Median OS: sunitinib vs everolimus: 32 (95% CI: 15-NR) vs 13 mos (95% CI: 10-
38) (HR: 1.12; P = .60)

Armstrong AJ, et al. ASCO 2015. Abstract 4507. Reprinted with permission.
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Sunitinib, median PFS 8.3 mos

Everolimus, median PFS 5.6 mos

Stratified log-rank HR 1.41, P = .16  

< 0.20 boundary P value



ASPEN: PFS by Prespecified Pt

Subgroups

Armstrong AJ, et al. ASCO 2015. Abstract 4507. Reprinted with permission.

Category
Median PFS 
(S vs. E, mos)

HR 
(80% CI)

Overall 8.3 vs. 5.6 1.41 (1.03-1.92)

Good risk 14 vs. 5.7 3.07 (1.51-6.28)

Int. Risk 6.5 vs. 4.9 1.38 (0.96-2.00)

Poor Risk 4.0 vs. 6.1 0.21 (0.06-0.69)

Papillary 8.1 vs. 5.5 1.52 (1.05-2.20)

Chromophobe 5.5 vs. 11.4 0.71 (0.31-1.65)

Unclassified 11.5 vs. 5.6 2.55 (1.01-6.45)

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
HR and 80% CI

Favors everolimus Favors sunitinib





ASPEN: Conclusions

• Sunitinib significantly prolonged PFS compared to 
everolimus in previously untreated metastatic 
NCRCC

– Pts with MSKCC good/intermediate risk status, 
papillary histology, and unclassified subtype had 
improved PFS with sunitinib

– Pts with MSKCC poor risk status and chromophobe 
histology had improved PFS with everolimus

• Short survival times and low response rates to 
both agents highlight continuing medical need for 
new treatment approaches in this pt population

Armstrong AJ, et al. ASCO 2015. Abstract 4507.





IS THE DRUGS SEQUENCE 
IMPORTANT ? 

First and Second Line Therapy 













Motzer et al ASCO 2013



mTOR vs TKI

SECOND LINE THERAPY





PFS; IRC Assessment











T Choueiri
ORR 21% Cabo vs 5% Eve (p<0.001); Cabo decreases the dying risk by 33%, not statistical significant.  









Current Status

Presented By Daniel Heng at 2014 Genitourinary Cancers Symposium







Mutations Predict Responses to 

mTOR Inhibitors in mRCC

Background 

mTOR Mutations in mRCC: Small subset of pts with 
mRCC respond to treatment with mTOR inhibitors

– No biomarkers available to guide selection of mTOR 
inhibitors 

• Case reports suggest mTOR pathway mutations 
may predict response to mTOR inhibition[1]

• Current analysis investigated association between 
mTOR pathway mutations and responses to 
mTOR inhibitors in pts with mRCC[2]

1. Voss MH, et al. Clin Cancer Res. 2014;20:1955-1964. 2. Fay AP, et al. ASCO 2015. Abstract 4519.



mTOR Mutations in mRCC: 

Conclusions

• Mutations in MTOR, TSC1, and TSC2 

associated with good responses to mTOR 

inhibitors in mRCC

– Association significant between pts with 

sustained (> 6 mos) CR/PR vs those with PD

• Mutations in PTEN, PIK3CA not associated 

with response to mTOR inhibitors

• Results suggest possibility of tailored therapy 

for selecting pts with mRCC

Fay AP, et al. ASCO 2015. Abstract 4519.



Improved Survival and Response With 

Lenvatinib± Everolimus vs Everolimus Alone 
in Metastatic RCC: phase II study

Background:

• Need for improved treatment options in addition to 
VEGF and mTOR-targeting agents in mRCC

• Lenvatinib: potent inhibitor of VEGFR1-3 and FGFR1-
4
– FGF pathway proposed as possible escape mechanism 

from VEGF-targeted therapies

– Preclinical data show higher activity of 
lenvatinib/everolimus combination vs either drug alone

• Randomized open-label phase II trial compared 
lenvatinib± everolimus vs everolimus alone in RCC 
pts who progressed on VEGF therapy

Motzer R, et al. ASCO 2015. Abstract 4506.



Lenvatinib± Everolimus in mRCC: 

Randomized, Open-Label Phase II 

Study

• Primary endpoint: PFS with lenvatinib ± everolimus vs everolimus alone

• Secondary endpoints: PFS with combination vs lenvatinib alone, ORR, OS, 

safety/tolerability

Lenvatinib 18 mg QD +
Everolimus 5 mg QD 

(n = 51)

Measurable metastatic or 

advanced RCC; 

following progression

≤ 9 mos after 1 prior 

VEGF therapy 

(N = 153)

Stratified by hemoglobin (low vs 

normal) and corrected serum calcium 

(≥ vs < 10 mg/dL)

Lenvatinib 24 mg QD

(n = 52)

Motzer R, et al. ASCO 2015. Abstract 4506.

Everolimus 10 mg QD 
(n = 50)

Treated until PD or 

unacceptable toxicity
R:1
;11



Lenvatinib± Everolimus in 

mRCC: Efficacy

Response Lenvatinib/

Everolimus

(n = 51)

Lenvatinib

(n = 52)

Everolimus

(n = 50)

Median PFS, 

mos 

14.6

HR: 0.40; P < .001 

vs everolimus

7.4

HR: 0.61; P = .048 

vs everolimus

5.5

ORR, % 43

P < .001 vs everolimus

27

P = .007 vs everolimus

6

Median OS,* mos 25.5

HR: 0.51; P = .024 

vs everolimus

19.1

HR: 0.68; P =.118 

vs everolimus

15.4

Motzer R, et al. ASCO 2015. Abstract 4506.

*Updated analysis.



Lenvatinib ± Everolimus in mRCC: 

Conclusions
• Lenvatinib-containing therapy highly effective as second-line 

treatment in mRCC

• Lenvatinib improved survival and clinical response vs 
everolimus both alone and in combination with everolimus

– Significant OS benefit with combination vs everolimus

– Highest response rate and duration with combination treatment 
vs lenvatinib alone

• Higher incidence of AEs, especially grade 3 diarrhea, in 
lenvatinib-containing arms, but generally manageable through 
dose modification

• Authors suggest further study of lenvatinib is warranted in pts 
with mRCC who have progressed on VEGF-targeting therapy

Motzer R, et al. ASCO 2015. Abstract 4506.
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IMUNOTHERAPY



Checkpoints inhibitors

• Checkpoint inhibitors against CTLA-4 or PD-1 are 
promising agents for the treatment of metastatic 
RCC[Massari 2015]

• Phase II data demonstrate good efficacy and 
safety of PD-1 antibody, nivolumab, in previously 
treated metastatic RCC[Motzer 2014c]

• Phase I data demonstrate promising efficacy and 
safety of nivolumab in combination with 
sunitinib, pazopanib, or CTLA-4 antibody 
ipilimumab[Amin 2014; Hammers 2014]

https://www.inpractice.com/Textbooks/Oncology/GU/ch16_GUKidneyRCC/References/Massari 2015?view=token
https://www.inpractice.com/Textbooks/Oncology/GU/ch16_GUKidneyRCC/References/Motzer 2014c?view=token
https://www.inpractice.com/Resources/Drugs/s/sunitinib?view=token
https://www.inpractice.com/Resources/Drugs/p/pazopanib?view=token
https://www.inpractice.com/Resources/Drugs/i/ipilimumab?view=token
https://www.inpractice.com/Textbooks/Oncology/GU/ch16_GUKidneyRCC/References/Amin 2014?view=token
https://www.inpractice.com/Textbooks/Oncology/GU/ch16_GUKidneyRCC/References/Hammers 2014?view=token




Novel Immunotherapy Strategies in RCC 

•Monotherapy

•Combinations with other checkpoint 
inhibitors 

–Eg, PD1; PDL1; CTLA-4 inhibitors

•Combinations with targeted therapy 

–TKIs 

–Anti-VEGF therapy 



Nivolumab in mRCC

• RCC potentially immunogenic 

• Nivolumab: fully human IgG4 antibody selectively inhibiting 

interaction between PD-1 and its ligands

– PD-1 inhibition with nivolumab may bolster host immune 

response to RCC[1]

– Previous use of nivolumab in mRCC yielded promising median 

OS of 18.2-25.5 months in pts with metastatic disease[2,3]

• Current exploratory study evaluated pts with mRCC treated 

with nivolumab to identify predictive biomarkers associated 

with clinical outcomes[4]

1. Choueiri T, et al. ASCO 2014. Abstract 5012. 2. Harshman LC, et al. Cancer Immunol Res. 2014;2:1132-

1142. 3. Motzer RJ, et al. J Clin Oncol. 2015;33:1430-1437. 4. Choueiri TK, et al. ASCO 2015. Abstract 

4500.



















Combination checkpoints immune 
blockade with targeted therapy
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Richard Cathomas ECC Vienna 28 Sept 2015



• So, there are no new molecules approved yet 
in mRCC treatment.

• Absence of prognostic and predictive 
biomarkers. 

• Immunotherapy and targeted therapy 
combination PROBABLY will play a key role in 
the treatment of the disease. 

• There is no data to support the use of targeted 
therapies in adjuvant kidney cancer.
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