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Renal Cell Carcinoma: An Amazing 

Story of Improved Outcomes 



Treatment of Advanced 
Kidney Cancer

ÅHas our perception of renal cell carcinoma 
(RCC) changed with the advent of new drugs?

ÅCan we commute a death sentence to a 
chronic disease that patients can learn to 
live with? 

ÅHave we improved survival?

ÅWhat are the major toxicities associated with 
these new agents?

ÅWhat about the costs?

Vogelzang NJ and Sternberg CN. ,BJU Int. 2007;99(5 Pt B):1289-1295. 



Survival by the Memorial Sloan-Kettering 
Cancer Center Risk Factor Model 

(n = 670)

Time From Start of IFN-a, years

0 2 1614131195431 151210876

0 risk factors (n = 80 patients)

1 or 2 risk factors (n = 269 patients)

3, 4, or 5 risk factors (n = 88 patients)
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Risk factors associated with worse prognosis

ÅKPS <80

ÅLow serum hemoglobin (13 g/dL/11.5 g/dL: M/F) 

ÅHigh corrected calcium (10 mg/dL)

ÅHigh LDH (300 U/L)

ÅTime from diagnosis to IFN-a<1 year

Med Survival

20 mo

10 mo

4 mo

IFN, interferon; LDH, lactate dehydrogenase

Motzer RJ, et al. J Clin Oncol.  2002;20(1):289-296
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Targeted Agents Inhibit Multiple Pathways 
Involved in Normal Cell Growth and Cancer

PDGFR, platelet-derived growth factor receptor; VEGF, vascular endothelial growth factor; VEGFR, VEGF receptor

Rini BI, et al. J Clin Oncol. 2005;23(5):1028-1043. Duensing A, et al. Cancer Invest. 2004;22(1):1061116. Marmor MD, 

et al. Int J Rad Oncol Biol Phys. 2004;58(3):903-913.
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1992-2005

Treatment Options for RCC Have Been 
Revolutionized in a Short Period of Timeé

...but this rapid change has left many unanswered 

questions, including the optimal sequence of 

therapy

Sorafenib2 Sunitinib3

Temsirolimus4
High-dose 

interleukin-21

1. Fyfe G, et al. J Clin Oncol. 1995;13(3):688-696. 2. Escudier B, et al. N Engl J Med. 2007;356(2):125-134. 3. Motzer 
RJ, et al. N Engl J Med. 2007;356(2):115-124. 4. Hudes G, et al. N Engl J Med. 2007;356(22):2271-2281. 5. Escudier B, 
et al. Lancet. 2007;370(9605):2103-2211. 6. Rini BI, et al. J Clin Oncol. 2008;26(33):5422-5428. 7. Motzer RJ, et al. 
Lancet. 2008;372(9637):449-456.
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Bevacizumab + IFN5,6

Pazopanib?

Axitinib?

Interferon-a

Everolimus7?



Sunitinib Pivotal First-Line 
Phase III mRCC Study

Nov 2005: Data cut-off for interim analysis 

ÅPrimary endpoint of PFS met

ÅOS analysis performed medians not reached

Feb 2006:  

ÅProtocol amended to allow patients receiving IFN-Ŭto crossover to sunitinib

(N = 750)

(n = 375)

(n = 375)

Sunitinib

50 mg PO daily on 

Schedule 4/2

IFN-a

3 MU SC tiw 1st week, 

6 MU SC tiw 2nd week, 

9 MU SC tiw 3rd week 

thereafter
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Motzer RJ, et al. N Engl J Med. 2007;356(2):115-124.

Eligibility criteria 

ÅmRCC

ÅClear-cell histology

ÅNo prior systemic treatment

ÅMeasurable disease by 

RECIST

ÅECOG PS of 0 or 1

ÅAdequate organ function



Median PFS Was Doubled for 
Sunitinib vs IFN-a(IRC)

0 5 10 15 20 25 30

Time, months

HR = 0.538

(95% CI 0.439ï0.658)

P<.000001

Sunitinib
Median: 11.0 months
(95% CI: 10.7ï13.4)

IFN-a
Median: 5.1 months
(95% CI: 3.9ï5.6)

No. at risk

Sunitinib: 375 240 156 54 10 1

IFN-a: 375 124 46 15 4 0
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Motzer RJ, et al. N Engl J Med. 2007;356(2):115-124. Motzer RJ, et al. J Clin Oncol. 2007;25(18S): Abstract 5024.



nDeath/nRisk

Sunitinib 375 44/326 38/283 48/229 42/180 14/61 4/2

IFN-a 375 61/295 46/242 52/187 25/149 15/53 1/1

Total deaths

Sunitinib 190

IFN-a 200

HR = 0.821

(95% CI: 0.673ï1.001)

P = .051 (log-rank)

Sunitinib Was Associated with 
Median OS Greater Than 2 Years

Time, months
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Sunitinib (n = 375)

Median: 26.4 months

(95% CI: 23.0ï32.9)

IFN-a(n = 375)

Median: 21.8 months

(95% CI: 17.9ï26.9)
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Motzer RJ, et al. J Clin Oncol. 2009;27(22):3584-3590. OS, overall survival 
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OS when Crossover Patients (n = 25) 
Were Censored from the Analysis

HR = 0.808

(95% CI: 0.661ï0.987)

P = .0362 (log-rank)

Sunitinib (n = 375)

Median 26.4 months

(95% CI: 23.0ï32.9)

IFN-Ŭ (n = 375)

Median: 20.0 months

(95% CI: 17.8ï26.9)

Time, months
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Motzer RJ, et al. J Clin Oncol. 2009;27(22):3584-3590. Figlin RA, et al. J Clin Oncol. 2008;26 (May 20 suppl): 

Abstract 5024.
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OS in Patients Who Did Not Receive 
Any Post-Study Treatment

HR = 0.647

(95% CI: 0.483ï0.870)

P = .0033 (log-rank)

Sunitinib (n = 193)

Median 28.1 months

(95% CI: 19.5ïNA)

IFN-a(n = 162)*

Median: 14.1 months

(95% CI: 9.7ï21.1)

*Includes 20 patients who crossed over to sunitinib on study
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Motzer RJ, et al. J Clin Oncol. 2009;27(22):3584-3590. Figlin RA, et al. J Clin Oncol. 2008;26 (May 20 suppl): 

Abstract 5024.



Sorafenib Overall Survival Analysis 6 Months 
Post-Crossover* (A Benefit To Crossover)

*At 367 events, Nov. 30, 2005

**OôBrien-Fleming stopping boundary for significance was P<.0094

Time from Randomization, months
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Median Overall Survival

Placebo = 15.9 months

Sorafenib = 19.3 months

Hazard ratio = 0.77 (95% CI: 0.63, 0.95)

P value = .015**

Of 367 events, a total of 122 deaths were reported in the low-risk and 245 in the intermediate-risk groups

Eisen T, et al. J Clin Oncol. 2006;24(18S): Abstract 4524.

Sorafenib 19.3 months

Placebo = 15.9 months



Bevacizumab + IFN-a
Two Phase III Trials in mRCC

1. Rini BI, et al. J Clin Oncol. 2008;26(33):5422-5428.  2. Escudier B, et al. Lancet.;370(9605):2103-2111.

Patient population

Clear-cell mRCC

CALGB1

N = 700

AVOREN2

N = 638

IFN-a

9.0 MU TIW

IFN-a

9.0 MU TIW

+

Bevacizumab 

10 mg/kg d 1,15

IFN-a

9.0 MU TIW

+

Placebo

d 1, 15

Randomization Randomization

Studies powered to detect increase in median survival >13.0 months - 17.0 months 



Median PFS:

Bev/IFN-a= 10.2 months

IFN-a= 5.4 months

(HR = 0.63, P = .0001)
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Bevacizumab plus IFN-aSignificantly 
Improved Median PFS vs IFN-a Alone

Number of patients at risk:

IFN-a 322 137 59 15 0

Bev/IFN-a 327 196 107 18 0

Time, months
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Median PFS:

Bev/IFN-a= 8.4 months 

IFN-a= 4.9 months

(HR = 0.71, P<.0001)
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Number of patients at risk:

IFN-a 363 145 77 47 36 30 16 13 7

Bev/IFN-a 369 218 129 84 55 37 26 20 10

Time, months
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1. Escudier B, et al. Lancet. 2007;370(9605):2103-2111.  2. Rini BI, et al. J Clin Oncol. 2009;27(15S): Abstract 

LBA5019.
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