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� 3% of all cancers
� In 2002, about 8000 and 26,800  were 
incident and prevalent cases of kidney cancer 
in Italy*.
� Of these, approximately 6800 and 22,750 
were incident and prevalent cases of RCC, 
respectively*.
� Nearly 40% of patients with RCC will 
eventually die from the disease
� Average age at diagnosis 50-70

Estimates of the incidence and prevalence of 
RCC in Italy in 2002

*Bosetti C, Tumori 2009





Rini B, JCO 2005
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Expression of VEGF in ~6,500 tissue specimensExpression of VEGF in ~6,500 tissue specimens
GeneLogic/AffymetrixGeneLogic/Affymetrix

Strong Strong rationalerationale toto inhibitinhibit VEGF in RCCVEGF in RCC

�� VEGF key mediator of TumorVEGF key mediator of Tumor
AngiogenesisAngiogenesis
�� Overexpressed in a wideOverexpressed in a wide
variety of tumorsvariety of tumors
�� Highest levels in RCCHighest levels in RCC
�� Limited role in adultsLimited role in adults

RCCRCC



Survival with interferonSurvival with interferon
MSKCC scoring systemMSKCC scoring system

6 months6 months >> 3 risk factors: 144 pts (22%) 1 alive3 risk factors: 144 pts (22%) 1 alive

Risk Factors are:Risk Factors are:

�� No prior No prior nephrectomynephrectomy

�� KPS <80%KPS <80%

�� Low Low HbHb

�� High corrected calciumHigh corrected calcium

�� High LDHHigh LDH
28 months28 months

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

12 months12 months

1 or 2 risk factors: 348 pts (53%) 23 alive (4%)1 or 2 risk factors: 348 pts (53%) 23 alive (4%)
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P P P P

Targeted Agents Inhibit Multiple Pathways 
Involved in Normal Cell Growth and Cancer

Adapted from Rini BI, J Clin Oncol 2005
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Escudier B, Lancet 2007Escudier B, Lancet 2007

Phase III Trials of IFNPhase III Trials of IFN --aaaaaaaa �¶�¶ Bevacizumab: Bevacizumab: 
AVORENAVOREN



Median PFS Median PFS 

Bevacizumab + IFN = 10.2 monthsBevacizumab + IFN = 10.2 months

IFN + placebo = 5.4 monthsIFN + placebo = 5.4 months

HR=0.63, p<0.0001HR=0.63, p<0.0001
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AVOREN: PFS 
(investigator assessed)

Time (months)Time (months)
00 66 1212 1818 2424

1.01.0
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0.40.4

0.20.2

00
5.45.4 10.210.2

Escudier B, Lancet 2007Escudier B, Lancet 2007
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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

0 6 12 18 24 30 36 42
Time (months)

1.0

0.8

0.6

0.4

0.2

0

IFN + Bevacizumab (n=327)

IFN + placebo (n=322)
HR=0.86 (95% CI: 0.72–1.04)
p=0.1291 (stratified*)

*Stratified by Motzer score and regionEscudier B, JCO 2010Escudier B, JCO 2010



US open-label trial (CALGB 90206) confirms 
the benefit of first-line Avastin + IFN

RiniRini , et al., JCO 2008, et al., JCO 2008

Avastin + IFNAvastin + IFN --aaaaaaaa2b 2b 
(n=369)(n=369)

IFNIFN--aaaaaaaa2b2b
(n=363)(n=363)

PDPD
Patients with Patients with 

advanced RCC advanced RCC 
(n=732)(n=732)

Stratification:Stratification:
nephrectomynephrectomy

number of adverse number of adverse 
prognostic factorsprognostic factors

1:11:1

PDPD

� 1º endpoint: OS
� 2º endpoints: PFS, ORR, safety



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 

RiniRini , et al., JCO 2008, et al., JCO 2008
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 BEV/IFN
Stratified log-rank p=0.069

Kaplan-Meier Overall Survival Curves by Treatment Arm
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363 286 221 177 148 118 98 64 37 10 1
369 314 242 190 160 139 116 94 42 17 2

IFN
BEV/IFN

Number of Patients at Risk

---- BEV/IFN: Median OS 18.3 months

IFN: Median OS 17.4 months

Kaplan-Meier Overall Survival by Treatment Arm

Rini, JCO 2010Rini, JCO 2010

IFN
BEVA + IFN
Stratified log-rank p=0.069

IFN
BEVA + IFN
Stratified log-rank p=0.069
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Sorafenib

P P P P

Targeted Agents Inhibit Multiple Pathways 
Involved in Normal Cell Growth and Cancer

Adapted from Rini BI, J Clin Oncol 2005
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Escudier et al, NEJM 2007
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Censored observation

Placebo

Sorafenib

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

100100

7575

5050

2525

00
2020 2424 2828 3232 3636 4040161600 44 88 1212

Sorafenib (n=451) = 17.8 monthsSorafenib (n=451) = 17.8 months

Placebo (n=452) = 15.2 monthsPlacebo (n=452) = 15.2 months

HR (sorafenib/placebo) = 0.88HR (sorafenib/placebo) = 0.88
95% CI: 0.7495% CI: 0.74––1.041.04
P=0.146P=0.146
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Time from randomization (months)Time from randomization (months)
Escudier, JCO 2009Escudier, JCO 2009



EU-ARCCS: Nexavar ® provided therapeutic benefit in 
patients with metastases, irrespective of site 14

� The efficacy of Nexavar ® in patients with metastases was comparable 
with that in the overall patient population, irresp ective of metastatic site

� No cerebral haemorrhage occurred in patients with b rain metastases

*DCR = CR + PR + SD � 8 weeks; †For 1,031 evaluable patients

Metastatic site

Overall 
population
(n=1,155)

Lung
(n=748)

Liver
(n=277)

Bone
(n=363)

Brain
(n=28)

DCR,* % 72.8† 73.0 64.3 69.2 60.7

Median PFS, months 6.8 † 6.8 5.3 6.0 7.4



EU-ARCCS: low incidence of grade � 3 
drug-related AEs in patients with metastases 15

� Incidence of grade � 3 haemorrhage was 1.1% in the overall 
population, 0% for patients with brain metastases ( no intracranial 
haemorrhages) and 0.9% for patients with bone metas tases

Grade � 3 
drug-related AEs (%)

All 
patients 
(n=978)

Patients with 
brain metastases

(n=23)

Patients with 
bone metastases

(n=324)

All categories 44.6 43.5 39.8

HFSR 12.6 4.3 9.0

Fatigue 7.6 8.7 5.6

Diarrhoea 5.7 8.7 6.5

Rash/desquamation 5.1 8.7 4.3

Hypertension 4.8 8.7 3.4

� The safety population included all patients who had  received � 1 dose 
of Nexavar ® (n=978)



Sunitinib Phase III: Study Design

� Primary endpoint: PFS
� Secondary endpoints: RR, OS patient-reported outcom es, safety

Eligibility  CriteriaEligibility  Criteria
�� Clear cell histologyClear cell histology
�� No prior systemic No prior systemic 

treatmenttreatment
�� Measurable diseaseMeasurable disease
�� ECOG PS of 0 or 1ECOG PS of 0 or 1
�� Adequate organ Adequate organ 

functionfunction

Sunitinib Sunitinib 
50 mg po qd50 mg po qd

(Schedule 4/2)(Schedule 4/2)

IFNIFN--aaaaaaaa
9 MU sq tiw9 MU sq tiw
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(n=375)(n=375)

(n=375)(n=375)

(N=750)(N=750)

Motzer RJ, JCO 2009



Sunitinib Phase III Update:  PFS
(Independent Central Review)

IFNIFN--aaaaaaaa
Median 5.1 monthsMedian 5.1 months
(95% CI 3.9(95% CI 3.9--5.6)5.6)

Hazard Ratio=0.538Hazard Ratio=0.538
(95% CI 0.439, 0.658)(95% CI 0.439, 0.658)
PP<0.000001<0.000001
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Time (months)Time (months)
No. at RiskNo. at Risk

Sunitinib:Sunitinib: 375375 240240 156156 5454 1010 11

IFNIFN--aaaaaaaa :: 375375 124124 4646 1515 44 00

SunitinibSunitinib
Median  11.0 monthsMedian  11.0 months
(95% CI 10.7(95% CI 10.7--13.4)13.4)

Adapted from Motzer R et al. Presented at ASCO Annual Meeting; JAdapted from Motzer R et al. Presented at ASCO Annual Meeting; June 1une 1--5, 2007; Chicago, IL.5, 2007; Chicago, IL.



Sunitinib vs. IFN- �� Final OS

Total Death
Sunitinib 190
IFN-� 200
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Hazard Ratio = 0.821
(95% CI: 0.673–1.001)
P = 0.051 (Log-rank)

0 / 375 44 / 326 38 / 283 48 / 229 42 / 180 14 / 61 4 / 2
nDeath/nRisk 
Sunitinib

0 / 375 61 / 295 46 / 242 52 / 187 25 / 149 15 / 53 1 / 1
nDeath/nRisk 
IFN-�

Sunitinib (n = 375)
Median: 26.4 months
(95% CI: 23.0–32.9) 

IFN-� (n = 375)
Median: 21.8 months
(95% CI:17.9–26.9)

Motzer RJ, JCO 2009



Sunitinib Expanded-access Programme:
‘Real-World’ Setting

� International programme involving 4,564 patients wi th mRCC:

– Treatment naïve or cytokine refractory

– Provided access to sunitinib for patients who were ineligible for 
participation in trials and who may derive benefit
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0.2

0

P
ro

ba
bi

lit
y

0 10 20 30
Months

Gore ME, Lancet Oncol 2009

Median PFS
Median = 10.9 months (95% CI: 10.3–11.2)

Median OS
Median = 18.4 months (95% CI: 17.4–19.2)



Sunitinib Expanded-access Programme: 
Similar Safety Profile to Phase III Trials

� Most common treatment-related AEs were diarrhoea (4 4%) and fatigue (37%)

� Most common grade 3–4 AEs were fatigue (8%) and thr ombocytopenia (8%)

� Incidence of grade 3–4 AEs was similar across subgr oups
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0
All Brain mets PS � 2 Age � 65

Gore ME, Lancet Oncol 2009
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P P P P

Targeted Agents Inhibit Multiple Pathways 
Involved in Normal Cell Growth and Cancer

Adapted from Rini BI, J Clin Oncol 2005
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Phase III Study of Temsirolimus and IFN- aaaa in 
Advanced RCC: Study Design

Eligibility Criteria

• Histologically confirmed, 
measurable (RECIST) advanced 
(stage IV or recurrent) RCC

• No prior systemic therapy

• Karnofsky PS � 60 

• Fasting serum cholesterol � 350 
mg/dL, triglycerides � 400 mg/dL

• Minimum of 3 poor-risk features 
required*

(n=207)R
A
N
D
O
M
I
Z
A
T
I
O
N

(n=209)

(n=210)

IFN 
escalating to 

18 MU SC 3 times weekly

Temsirolimus
25 mg/m 2 IV weekly

+
Temsirolimus

15 mg/m 2

IV weekly

IFN 
6 MU 
SC tiw

Primary end point: OS

(N=626)

Hudes G, NEJM 2007
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Phase III Study of Temsirolimus and IFN- a a a a 
Response and Progression-Free Survival

n

Median 
PFS

(months)
P

value*
ORR 

(CR + PR) %
IFN 207 1.9 7
Temsirolimus 209 3.7 0.0001 9
Temsirolimus + IFN 210 3.7 0.0019 11

*Stratified log-rank vs IFN.
PFS, progression-free survival.

Hudes et al. Proc Am Soc Clin Oncol. 24:18S: 2006 (abst LBA4).

Hudes G, NEJM 2007



1.00

0.75

0.50

0.25

0

Phase III Study of Temsirolimus and IFN- aaaa
Overall Survival by Treatment Arm

Arm 3: IFN + Temsirolimus
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Parameter
IFN

Arm 1
TEMSR
Arm 2

TEMSR + IFN 
Arm 3

n 207 209 210

Comparisons Arm 2 :Arm 1 Arm 3 :Arm 1

Stratified Log-Rank P 0.0069 0.6912

0 5 10 15 20 25 30 35

Hudes G, NEJM 2007



RAD001  10 mg/d + BSC

RAD001 Phase III in mRCC (RECORD-1): 
Study Design

• Patients with metastatic RCC and progressive diseas e after 
receiving sunitinib and/or sorafenib 

• Stratified by number of prior treatments and MSKCC risk criteria
(favorable vs intermediate vs poor)

S
C
R
E
E
N

Placebo + BSC

Interim 
analysis

30%

Prim Endpt:
• PFS

Sec Endpts:
• Response

• Response
duration

• Survival
• Safety
• QoLInterim 

analysis
60%

N = 362
2 : 1

RAD001 : Placebo
Upon Disease Progression

Randomize



Everolimus vs Placebo: Results 

Kay A, ASCO GU 2009; Kay A, EAU Congress 2009

Number of Patients at Risk

Everolimus 277 192 115 51 26 10 1 0

Placebo 139 47 15 6 2 0 0 0

Analysis on Feb 2008 Data Cutoff. Analysis on Nov 2008 Data Cutoff.

Number of Patients at Risk

Everolimus 277 267 240 204 164 155 131 101 61 30 6 0 0

Placebo 139 131 117 100 86 74 56 43 27 13 3 0 0
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Hazard ratio = 0.87
95% CI [0.65, 1.71]

Kaplan-Meier Medians
Everolimus : 14.78 mo
Placebo: 14.39 mo

Log rank P value 0.177

Hazard ratio = 0.33
95% CI [0.25, 0.43]

Medians PFS
Everolimus : 4.90 mo
Placebo: 1.87 mo

Log rank P value < 0.001

Everolimus (n = 277)

Placebo (n = 139)

Progression-Free Survival
Central Radiology Review Overall Survival
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80
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40
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Everolimus (n = 277)

Placebo (n = 139)

Months Months



Setting Therapy
Level 1 Level 2

First-line
Therapy

Low+Intermed 

Risk

Sunitinib

Bevacizumab
Plus IFN

HD Il-2

Sorafenib

Poor

Risk

Temsirolimus Sunitinib
Clinical trial

Second-
line

Therapy

Prior
Cytokine

Sorafenib Sunitinib
Clinical trial

Prior TKi Everolimus Sequential 
TKi

Algorithm for Clear Cell RCC therapy 
based on phase III data: 2010
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Side-effect 
Management

Treatment 
(agent/schedule)

Key Factors for Successful ofKey Factors for Successful of
Treatment in mRCCTreatment in mRCC



Adverse event Sunitinib Sorafenib Bevacizumab Temsirolimus Everolimus

Hypertension

Cardiac toxicity

Hand-foot 
syndrome

Metabolic 
alterations

Gastrointestinal

alteration

Gastrointestinal 
perforation

Thrombosis

Thyroid 
dysfunction

RPLS

Macrocytosis

Adverse Events of Targeted TherapiesAdverse Events of Targeted Therapies



Characteristics of 
disease/patient

Side-effect 
Management

Treatment 
(agent/schedule)

Key Factors for Successful ofKey Factors for Successful of
Treatment in mRCCTreatment in mRCC



DISEASEDISEASE

No. met 
sites

Site of 
mets

Histology

MSKCC Good Intermediate

2–30–1

lymph nodes liver brain

clear cell non-clear cell

>4

lung bone

Poor

PATIENTPATIENT
PS

Comorbidity wound 
healing

Age < 65/70 yr

10

hematological HT > g 2

diabetes

2

cardiac disease �
g 2

� 65/70 yr

3

fatigue thyroid cirrhosis renal

Factors to consider prior to prescribing Factors to consider prior to prescribing 
treatment for mRCCtreatment for mRCC

TREATMENTTREATMENT Aim

History
suitable for 

CK

prolong 
survival

disease 
stabilisation

unsuitable 
for CK prior CK

prior targeted 
therapy

tumor 
shrinkage

maintain   
QoL

Risk of 
toxicity

cutaneous Gastrintest. HematologicCardiovascolar Metabolic



One patient
One treatment
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�� BiologyBiology

�� Targeted Therapy: BevacizumabTargeted Therapy: Bevacizumab

�� Targeted Therapy: Tyrosine kinase inhibitorsTargeted Therapy: Tyrosine kinase inhibitors

�� Targeted Therapy: mTOR inhibitorsTargeted Therapy: mTOR inhibitors

�� Targeted Therapy: Selection CriteriaTargeted Therapy: Selection Criteria

�� Targeted Therapy: Future DirectionsTargeted Therapy: Future Directions

OutlineOutline



Targeted Therapy: Future DirectionsTargeted Therapy: Future Directions

�� Sequential targeted therapySequential targeted therapy

�� Combination targeted therapy Combination targeted therapy 

�� Dose modificationsDose modifications



Choueiri3*

Richter2

Eichelberg1

Sablin5

Dudek4

Porta6

8,3

7,5

6,0

5,1

4,8

5,7

8,6

8,1

7,9

8,5

8,9

4,2

5,8

3,9

12,4

5,3

9,8

8,9

5,79,2

13.4**

2.9**

0 5 10 15 20 25

n=83

n=87

n=68

n=22

n=29

n=20

n=31

n=7

n=5

n=5

n=44 Eichelberg1

Progression-free survival (months)†

Sorafenib

Sunitinib

* Treatment duration 
** Calculated by subtracting the first median 
from the overall median
† time between ending first-line therapy and 
starting the second varied between studies

1. Eichelberg C, et al. EAU 2009; abstr 251; 2. Richter S, et al. Onkologie 2008;31:234, abstr V684
3. Choueiri TK, et al. ESMO 2008; abstr  593. 4. Dudek AZ, et al. Cancer 2009; 115:61–7

5. Sablin MP, et al. J Urol 2009. 6. Porta C, et al. EAU 2009: abstr 252 

Optimizing sequential therapy:Optimizing sequential therapy:
retrospective studiesretrospective studies



RECORDRECORD--33: trial design

screen

random
ization

Everolimus
10 mg/day po

Sunitinib
50 mg/day po

4 sett on/
2 sett off

Sunitinib
50 mg/day po

4 sett on/
2 sett off

Everolimus
10 mg/day po

Crossover after 
PD

� I line therapy in 390 pts with mRCC (cler cell and non CC)

� Stratified by MSKCC prognostic criteria

I°line II°line

Endpoints:

PFS-1L
ORR, DoR

Endpoints:

PFS-C
OS
QoL

Biomarkers



Avastin + Everolimus 
(n=180)

Avastin + IFN- aaaa2a 
(n=180)

PD

Metastatic RCC 
patients (n=360)

1:1

�� Avastin+Everolimus vs Avastin+IFNAvastin+Everolimus vs Avastin+IFN --aaaaaaaa
(phase II)(phase II)

PD

�� Avastin+Temsirolimus vs Avastin+IFNAvastin+Temsirolimus vs Avastin+IFN --a a 
(phase III)(phase III)

Avastin + temsirolimus 
(n=411)

Avastin + IFN- aaaa2a 
(n=411)

PD

Metastatic RCC 
patients (n=822)

1:1

PD



Dose Escalated (800 Dose Escalated (800 �à�à 1200 1200 �à�à 1800) 1800) SorafenibSorafenib
Best Response by RECIST (44 pts)Best Response by RECIST (44 pts)

Best ResponseBest Response No.   No.   (%)(%)

�� Complete Response                          Complete Response                          77 1616

�� Partial Response Partial Response 1717 3939

�� Stable Disease        Stable Disease        
�� 6 months6 months 9   9   2020

�� Progression defined asProgression defined as
�� 4 months4 months 1111 25 25 

Amato, ASCO 2007Amato, ASCO 2007



Many Treatments, One Patient !!!!!!!!!!!
Open Question

� What are the targets ???
� What is the goal of therapy ???
� What is the role of nephrectomy in the targeted 
therapy era ???
� When should targeted therapy be initiated ???
� What is the best strategy in targeted therapy of 
mRCC ???
� When to stop targeted therapy and what to do 
after................ ?????
� What are criteria to chose targeted agents in I, II , etc 
etc, line of therapy ???
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Predictive
Factors

Molecular 
Signature



� � � � � � � � �� 	 � � � 
 �
� � � � � � � � �� 	 � � � 
 �
� � � � � � � � �� 	 � � � 
 �
� � � � � � � � �� 	 � � � 
 ��
� � � 
� ��� � ���� � 
 � � �

�
� � � 
� ��� � ���� � 
 � � �
�
� � � 
� ��� � ���� � 
 � � �
�
� � � 
� ��� � ���� � 
 � � � � � ���� �� � ���� �� � ���� �� � ���� �� � � � �

� � � � �
� � � � �
� � � � �


