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V3% of all cancers

VIn 2002, about 8000 and 26,800  were 

incident and prevalent cases of kidney cancer 

in Italy*.

VOf these, approximately 6800 and 22,750 

were incident and prevalent cases of RCC, 

respectively*.

VNearly 40% of patients with RCC will 

eventually die from the disease

VAverage age at diagnosis 50-70

Estimates of the incidence and prevalence of 

RCC in Italy in 2002 and projections for the 

years 2007 and 2012 

*Bosetti C, Tumori 2009





Clinical Staging and Prognosis in RCC: 

American Joint Committee on Cancer Criteria

Modified from Cohen H,  N Engl J Med. 2005

Stage I

Tumor <7 cm in greatest dimension and

limited to kidney; 

Stage II

Tumor >7 cm in greatest dimension and

limited to kidney; 

Stage III

Tumor in major veins or adrenal gland,

tumor within Gerotaôs fascia, or

1 regional lymph node involved;

Stage IV

Tumor beyond Gerotaôs fascia or

>1 regional lymph node involved;
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5-Year Survival Rates in RCC
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Rini B, JCO 2005

Proteasome

Normoxia and Normal pVHL Function
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Clear-Cell RCC Is Characterized by

VHL Gene Inactivation



Angiogenesis is involved throughout 

tumour formation, growth and 

metastasis

Stages at which angiogenesis plays a role in tumour progression

Premalignant

stage

Malignant

tumour

Tumour

growth

Vascular

invasion

Dormant

micrometastasis

Overt

metastasis

(Avascular

tumour)

(Angiogenic
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(Vascularised

tumour)

(Tumour cell
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Adapted from Poon RT, et al. J Clin Oncol 2001;19:1207ï25
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Metastatic Renal Cell Carcinoma & High Dose 

Bolus Interleukin-2

Rosenberg NCI USA

Response rate to high dose IL-2

Number of patients (%)

Total CR PR CR+PR

227 21 (9%) 22 (10%) 43 (19%)

Patients accrued between Sept. 1985 & Nov. 1996

Follow-up as of April 2000 (Median follow-up 9.2 years



Metastatic Renal Cell Carcinoma & High Dose 

Bolus Interleukin-2

Rosenberg NCI USA



Interferon-a
ÅIntroduced early 1980ôs

ÅResponse rate 15-20%

ÅComplete remissions are rare (1-2%)

ÅReduces risk of death at 1 year by one third



Survival with interferon
MSKCC scoring system

6 months > 3 risk factors: 144 pts (22%) 1 alive

Risk Factors are:

üNo prior nephrectomy

üKPS <80%

üLow Hb

üHigh corrected calcium

üHigh LDH
28 months

0 risk factors: 164 pts (25%) 30 alive (5%)

12 months

1 or 2 risk factors: 348 pts (53%) 23 alive (4%)
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Á93% human; 7% murine

ÁHigh affinity. Kd = 0.8 nM

ÁNo single agent DLT

ÁSafely administered in combination with 

CT (FU-FA; FOLFOX, IFL; Carbo/Tax; 

Doxo)

ÁToxicity: hypertension, proteinuria, 

hemorrage and thrombosis, GI 

perforation

VEGF

VEGF

VEGF

VEGF

VEGF

BEVACIZUMAB 

Recombinant humanized monoclonal 

antibody



ÁIFN-a2a for a maximum of 52 weeks; dose reduction allowed

ÁDouble blinded multinational ex-US study: 101 study sites in 18 countries

Bevacizumab 

10mg/kg IV q2w 

+ 

IFN-ŭ2a 9MIU sc tiw 

(n=327)

IFN-ŭ2a 9MIU sc tiw 

+ 

placebo (n=322)

Randomization

1:1 

Stratified by: 

country 

Motzer score

(n=649)

Á1º endpoint: OS

Á2º endpoints: PFS, time to disease progression, time to treatment 
failure and ORR, safety, PK and PD

EligibilityCriteria

ÁConfirmed metastatic RCC with >50% clear cell 

histology

ÁNephrectomy

ÁKarnofsky PS of Ó70%

ÁMeasurable or non-measurable disease (by RECIST)

ÁNo prior systemic treatment for metastatic RCC disease

ÁNo evidence of current CNS metastases or spinal cord 

compression

Escudier, et al. Lancet 2007

Phase III Trials of IFN-a± Bevacizumab: 

AVOREN



Median PFS 

Bevacizumab + IFN = 10.2 months

IFN + placebo = 5.4 months

HR=0.63, p<0.0001
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AVOREN trial: Final OS

Patients at risk (n)

IFN + Bevacizumab 327 278 237 194 157 124 84 27

IFN + placebo 322 262 216 177 141 113 78 22

21.3 23.3
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IFN + Bevacizumab (n=327)

IFN + placebo (n=322)

HR=0.86 (95% CI: 0.72ï1.04)

p=0.1291 (stratified*)

*Stratified by Motzer score and region
Escudier B



Subgroup analysis of OS in AVOREN

0.2 0.5 1 2 5

Baseline risk factor Total (n) HR HR 95% CI

All patients 649 0.86 0.72ï1.04

410

239

0.78

0.99

Age (years)

<65

Ó65

0.61ï0.99

0.73ï1.35

Baseline VEGF > median

No

Yes

192

192

0.74

0.88

0.50ï1.10

0.62ï1.24

192

457

0.90

0.84

Sex

Female

Male

0.64ï1.27

0.66ï1.05

Motzer score

Favourable

Intermediate

Poor

180

366

55

0.86

0.83

0.86

0.57ï1.30

0.65ï1.06

0.47ï1.59

Per cent body weight loss

¢10

>10

501

81

0.88

0.60

0.70ï1.09

0.35ï1.04



No. of metastatic sites

1

2

>2

152

242

252

0.81

1.02

0.74

0.52ï1.27

0.73ï1.41

0.55ï0.99

Subgroup analysis of OS in AVOREN 

(contôd)

Baseline risk factor Total (n) HR HR 95% CI

0.70ï1.09

0.58ï1.32

Bone metastases

No 

Yes

521

125

0.87

0.88

565

81

0.88

0.68

Tumour in lung only

No 

Yes
0.72ï1.08

0.36ï1.28

0.2 0.5 1 2 5

Lung metastases

No

Yes

173

473

1.10

0.77

0.73ï1.66

0.61ï0.96

Liver metastases

No

Yes

508

138

0.76

1.30

0.62ï0.95

0.85ï1.98



0 3 6 9 12 15 18 21 24

Time (months)

Bevacizumab + lower-dose IFN = 12.4 months

All bevacizumab + IFN patients = 10.2 months

AVOREN: PFS is maintained with 

bevacizumab + lower-dose IFN (458 pts)
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Melichar, et al. Ann Oncol 2008



US open-label trial (CALGB 90206) confirms 

the benefit of first-line Avastin + IFN

Rini, et al., JCO 2008

¸Trial is ongoing ïinterim analysis

Avastin + IFN-a2b 

(n=369)

IFN-a2b

(n=363)

PD
Patients with 

advanced RCC 

(n=732)

Stratification:

nephrectomy

number of adverse 

prognostic factors

1:1

PD



Progression-free Survival
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363 146 72 38 27 16 3 2
369 213 121 72 40 15 3 0

Number of Patients at Risk
IFN
Bevacizumab plus IFN

Bevacizumab plus IFN= 8.5 mos

IFN plus placebo= 5.2 mos

p<0.0001

HR=0.71

Median PFS 

Rini, et al., JCO 2008
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Stratified log-rank p=0.069

Kaplan-Meier Overall Survival Curves by Treatment Arm
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IFN
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---- BEV/IFN: Median OS 18.3 months

IFN: Median OS 17.4 months

Kaplan-Meier Overall Survival by Treatment Arm

Rini, ASCO 2009
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ÁIn vitroinhibitor of C-Raf, wild-type B-Raf, b-rafV600E, VEGFR -1/-2/-3, PDGFR-
b, c-Kit, and Flt-31

ÁBroad-spectrum anti-tumour activity and inhibition of angiogenesis in several 
tumour xenografts1

ÁSorafenib prevented tumour growth in RCC VHLð/ðxenografts, via inhibition of 
angiogenesis2

Wilhelm S, Curr Pharm Des 2002

Chang YS, Clin Cancer Res 2005

Sorafenib

Orally-Active Multi-Kinase Inhibitor



Escudier et al, NEJM 2007

Sorafenib

400 mg bid

Placebo

Major endpoints

ÁSurvival (alpha=0.04) 

ÁPFS (alpha=0.01)

(1:1) 

Randomization

n~905

Stratification

ÁMotzer criteria

ÁCountry

Eligibility criteria

ÁHistologically/cytologically 

confirmed, unresectable 

and/or metastatic disease

ÁClear-cell histology

ÁMeasurable disease

ÁFailed one prior systemic 

therapy in last 8 months

ÁECOG PS 0 or 1

ÁGood organ function

ÁNo brain metastasis

ÁPoor risk Motzer group 

excluded

TARGET trial design
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Median PFS

Sorafenib = 24 weeks

Placebo = 12 weeks

Hazard ratio (S/P) = 
0.51

TARGETs

Progression-Free Survival Benefit*

*Based on investigator assessment



TARGET: Final OS Analysis (561 deaths)

16 Months Post-Crossover: Intent-to-Treat
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Sorafenib (n=451) = 17.8 months
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P=0.146

O
S

 (
%

 p
a

ti
e
n

ts
)

Time from randomization (months)

Escudier, JCO 2009
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HR (sorafenib/placebo) = 0.78
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First-line sorafenib versus IFN: randomized 

phase II trial

Open-label 

randomization 1:1

Stratification 

by MSKCC

Sorafenib

600mg bid

(n=44)

Sorafenib

400mg bid

(n=51)

ELIGIBILITY CRITERIA

ÅUnresectable RCC

metastases

ÅClear cell histology

ÅMeasurable disease

ÅNo prior systemic therapy

ÅECOG Performance Status 

0 or 1

ÅGood organ function

ÅNo brain metastases

ÅAll MSKCC risk groups
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Period 1 Period 2

Sorafenib

400mg bid

(n=97)

IFN

9 MIU t.i.w. 

(n=92)

Primary objective Period 1: PFS sorafenib vs IFN 29 Sept 2006: 121 PFS events

Period 2: PFS and clinical benefit 31 Dec 2006

Secondary objective Disease Control Rate (DCR); Quality of Life (QoL); best response

rate; duration of response; overall survival (OS)

Escudier, JCO 2009



Progression-Free Survival: Period 1
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Sorafenib = 5.7 months 

IFN = 5.6 months

HR (IFN/sorafenib) = 0.88 (95% CI: 0.61ï1.27)

p=0.504 (log-rank test)



Randomised phase II study: period 2

additional benefit achieved via dose escalation 

on progression

¸43/65 patients who progressed on Nexavar® 400mg b.i.d. 

were dose escalated to receive Nexavar® 600mg b.i.d.

ï after an initial PFS of 5.7 months at standard dose

¸Following dose escalation to 600mg b.i.d.

ï median PFS = 3.6 months

ï stable disease = 39.5%*

ï no withdrawals due to adverse events

*Best response according to RECIST 
ÀFunctional Assessment of Cancer Therapy 

Kidney Symptom Index total score

Escudier. J Clin Oncol 2009



Randomised phase II study: period 2
escalated dose was well tolerated

Nexavar® 400Ÿ600mg; n=43

New dose-related AEs* Any grade, n (%) Grade Ó3, n (%)

Any AE 22 (51) 4 (9)

Diarrhoea 7 (16) 0 (0)

Anorexia 7 (16) 0 (0)

Weight loss 6 (14) 0 (0)

Fatigue 6 (14) 0 (0)

HFSR 5 (12) 0 (0)

Rash/desquamation 3 (7) 0 (0)

Dry skin 2 (5) 0 (0)

Vomiting 2 (5) 0 (0)

*Occurring in Ó5% of patients; graded according to 

National Cancer Institute Common Terminology 

Criteria for Adverse Events (NCI-CTCAE) version 3.0

Escudier. J Clin Oncol 2009



FKSI total scores

Randomised phase II study: quality of life 

maintained upon dose escalation
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EU-ARCCS: Design

ÅProgressive advanced 

renal cell carcinoma

ÅFailed Ó1 prior systemic 

therapy or unsuitable for 

cytokine therapy

ÅECOG PS 0ï2

ÅLife expectancy >2 mo.

ÅAsymptomatic brain 

metastases permitted

if controlled following 

amendment

Sorafenib

400 mg bid

N=1155
Treatment 
continued 
until PD or 
intolerance

ÅEndpoints: Safety, PFS, ORR

ÅData cut-off for this analysis: 28 Feb 2007

Å408 (35%) of patients still on treatment


