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ÅOne third with fully resected, localized disease will develop either a 
local or a distant recurrence, the majority of whom will succumb to 
distal metastases 

ÅPatients with T3 or higher locally advanced disease have a significant 
risk of recurrence:  30 to 90 percent 

 









Risk Factors in Advanced 
Untreated RCC 





Poor Risk Factors in Advanced Untreated RCC: 
MSKCC Criteria 



International Metastatic Database Consortium (IMDC) 











Interferon Ñ Cytoreductive Nephrectomy 



Metastatic RCC : Cytoreductive Nephrectomy? 

ï Removal of the primary tumor (cytoreductive nephrectomy) 

         In retrospective studies: favorable feature? 

 

 

 

 

 

 

Two prospective studies evaluated impact of nephrectomy (N) on  
outcome 

 

 





















Sorafenib 

FDA approved for advanced RCC, December 2005 



Sunitinib vs IFN 

FDA approved for advanced RCC, January 2006 



























ASCO GU 2019:  
TIVO-3: A Phase III, Randomized, Controlled, Multicenter, Open-label Study to Compare Tivozanib 

to Sorafenib in Subjects with Refractory Advanced Renal Cell Carcinoma  

















Temsirolimus (Sirotem) 

mTOR inhibitors 

























MET pathway and targeted therapies in RCC. 





Proposed mechanism of 
action of lenvatinib 

 
 
 
 
 
 

 Abbreviations: ReT, rearranged during 
transfection tyrosine kinase receptor; VEGFR, 
vascular endothelial growth factor receptor; 
FGFR, fibroblast growth factor receptor; PDGFR, 
platelet-derived growth factor receptor.  









Immunotherapy for Advanced  
Kidney Cancer:  





























Drugs Target ORR PFS OS 
Approval first-line treatment 
mRCC 

Dosage 

Bevacizumab 
(mAB) 

Circulating 
VEGF 

31% vs 13% 
(IFN + BV vs 
IFN + placebo) 
25.5% vs 13% 
(IFN + BV vs IFN) 

10.2 m vs 5.4 m, HR 
0.68**  (IFN + BV vs 
IFN + placebo) 
8.5 m vs 5.2 m, HR 
0.71**  (IFN + BV vs 
IFN)  

No statistically significant 
difference 

BV + IFN (good or intermediate 
prognosis): FDA (Aug 2009), 
EMA (Nov 2007) 

BV 10 mg/kg iv 
every 2 weeks + 
IFN 9 MU 3 
times per week 
for 1 year 

Sunitinib (TKI) 
VEGFR 1-2-3  
PDGFR, 
 c-Kit, Fit3 

39% vs 8% 
(SUNITINIB vs IFN) 

11 m vs 5 m, HR 
0.54**  (SUNITINIB 
vs IFN)  

No statistically significant 
difference  

SUNITINIB (good or 
intermediate prognosis)): FDA 
(Jan 2006) and EMA (Feb 2007) 

SUNITINIB 
50 mg oral daily, 
4 week ON, 
2 weeks OFF 

Pazopanib (TKI) 
VEGFR 1-2-3 
 PDGFR,  
c-Kit. 

30% vs 3% 
(PAZOPANIB vs 
placebo)  

9.2 m vs 4.2 m, HR 
0.46**  (PAZOPANIB 
vs placebo)  

No statistically significant 
difference  

PAZOPANIB (good or 
intermediate prognosis), also in 
cytokine-pretreated: FDA (Feb 
2007), EMA (Feb 2007) 

PAZOPANIB 
800 mg oral 
daily 

Temsirolimus 
(mTOR 
inhibitor) 

mTOR 

8.6% vs 4.8% vs 
8.1% 
(TEMSIROLIMUS vs 
IFN vs IFN + 
TEMSIROLIMUS) 

5.5 m vs 3.1 m vs 
4.7 m, 
(TEMSIROLIMUS vs 
IFN vs IFN + 
TEMSIROLIMUS  

10.9 m vs 7.3 m vs 
8.4 m(TEMSIROLIMUS vs IFN 
vs IFN + TEMSIROLIMUS) HR 
0.73, (TEMSIROLIMUS vs IFN) 

TEMSIROLIMUS (poor prognosis, 
non-clear cell RCC included): 
FDA (May 2007), EMA (Nov 
2007) 

TEMSIROLIMUS 
25 mg iv weekly 

https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2


Drugs Target ORR PFS OS 
APPROVAL second-line 
treatment mRCC 

DOSAGE 

Sorafenib (TKI) 
VEGFR 1-2-3, 
PDGFR, c-Kit, 
kinase Raf-1. 

10% vs 2% 
(SORAFENIB vs 
placebo)  

5.5 m vs 2.8 m, HR 0.44, 
*(SORAFENIB vs placebo)  

No statistically 
significant difference  

SORAFENIB (citokine-
refractory mRCC): FDA 
(Dec 2005), EMA (Jul 
2006) 

SORAFENIB 
400 mg oral 
twice daily 

Everolimus (mTOR 
inhibitor) 

mTOR 

ORR 1.8% vs 0%, SD 
63% vs 32% 
(EVEROLIMUS vs 
placebo)  

PFS 4.9 m vs 1.9 m, HR 0.33**  
(EVEROLIMUS vs placebo)  

OS no statistically 
significant difference  

EVEROLIMUS (previously 
treated with VEGF 
targeted therapies): FDA 
(Mar 2009), EMA (Aug 
2009) 

EVEROLIMUS 
10 mg oral daily 

Axitinib (TKI) VEGFR 1-2-3 
ORR 19.4% vs 9.4% 
(AXITINIB vs 
SORAFENIB)  

PFS 6.7 m vs 4.7 m, HR 0.67 
(AXITINIB vs SORAFENIB)  

No statistically 
significant difference  

AXITINIB: FDA (Jan 2012), 
EMA (Sep 2007) 

AXITINIB 10 mg 
oral twice daily 

Nivolumab (mAB) 
Fully human 
IgG4 antibody 
against PD1. 

ORR 25% VS 5% 
(NIVOLUMAB vs 
EVEROLIMUS)  

PFS 4.6 vs 4.4 mHR 0.88, 
95%CI 0.75ς
1.03(NIVOLUMAB vs 
EVEROLIMUS) 

OS 25 m vs 19 m, HR 
0.73 p = 0.002(NIVOL
UMAB vs 
EVEROLIMUS)  

NIVOLUMAB (after 
progression to TKI 
therapy): FDA (Nov 2015) 

NIVOLUMAB 
3 mg/kg i.v. every 
2 weeks 

Cabozantinib (TKI) 
MET, VEGFR2, 
RET 

ORR 57% VS 11% 
(CABOZANTINIB vs 
EVEROLIMUS)  

PFS 7.4 vs 3.9 m, HR 0·51, 
95% CI 0·41-0·62 

OS 21.4 vs 16.5 m, 
HR 0.66, 95%CI 0.53ς
0.83  

CABOZANTINIB (after 
antiangiogenic therapy): 
FDA April 2016, EMA July 
2016 

CABOZANTINIB 
60 mg oral daily 

Lenvatinib (TKI) 

VEGFR1-3, 
FGFR1-4, 
t5DCwʲΣ w9¢Σ 
KIT 

ORR (LENVATINIB 
with EVEROLIMUS, 
EVEROLIMUS, 
LENVATINIB alone) 

PFS 14.6 vs 5.5 vs 7.4 HR 0.4; 
95%CI 0.24ς0.68; 0.66; 
95%CI 0.3ς1.1 (LENVATINIB 
with EVEROLIMUS, 
EVEROLIMUS, LENVATINIB 
alone)  

OS no statistically 
significant difference  

LENVATINIB with 
EVEROLIMUS (after 
antiangiogenic therapy): 
FDA March 2016, EMA 
July 2016 under 
conditional approval 

LENVATINIB: 
18 mg oral daily 
with 
EVEROLIMUS 
5 mg oral daily 

https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn1
https://www.sciencedirect.com/science/article/pii/S0305737217301421#tblfn2















































