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ñLetôs for fun, develop a drug with good side-effectsò

New compounds



Pazopanib in metastatic RCC

Á Pazopanib (GW786034)

Á Clear cell, good/intermediate:

ÁBoth 1st line and cytokine-pretreated

Á RR = 30 vs 3%

Á PFS: 

ÁAll: HR 0.46 (.34-.62)

Á1st line: HR 0.40 (.27-.60)

Á2nd line: HR 0.54 (.35-.84)

Á Conclusions:

ÅNo final OS data yet (cross-over 

design!)

ÅPazopanib active in clear-cell RCC
Sternberg et al, JCO 2010



Perspective

Á First line clear cell RCC, 

good/intermediate risk:

ÁPazopanib better than placebo

ÁSunitinib better than IFN

ÁIFN-beva better than IFN

ÁSorafenib equivalent to IFN (of note 

randomized phase II)

ÁMajor differences in anti-tumor activity 

between pazopanib, sunitinib, IFN-beva?

Escudier, JCO 2009





Safety comparison 
(from reported data, not head-to-head studies)

Pazopanib1

Clinical toxicities All Grades

Hypertension 40%

Fatigue 19-46%

Diarrhea 30-63%

Hand foot syndrome 10%

Rash 6-16%

Mucositis/ Stomatitis 5%

Alopecia 8-10%

Sunitinib2 Beva-IFN3

All Grades All Grades

24% 26%

51% 33%

53% 20%

20% nr

19% nr

25% nr

?% nr

All Grades (gr3/4)
All Grades 

(gr3/4)

59% (12%)

72% (12%)

65% (8%)

nr

nr

6% (2%)

All Grades 

(gr3/4)

All Grades 

(gr3/4)

46% (3%)

52% (2%)

19% (1%)

NR

1. Oncologist 2010

2. NEJM 2007 

3. Lancet 2007

Hematological

toxicities

All Grades 

(gr3/4)

Lymphopenia

Neutropenia

Thrombocytopenia 

19-46% (4-14%)

21-34% (1-4%)

10-32% (1-2%)

Laboratory toxicities
All Grades 

(gr3/4)

ALT elevation

AST elevation

Bilirubin elevation

53% (12%)

53% (7%)

36% (3%)



Perspective

ÁUnclear whether there are major differences in anti-tumor activity 

between pazopanib, sunitinib, beva-IFN

ÁDifferent toxicity profiles

ÁCOMPARZ study:

ÁPazopanib vs sunitinib (non-inferiority)

Á1st line clear/cell advanced RCC

ÁNo preference to be given: studies!



Phase II trials

ÁSeveral phase II studies new treatments in RCC 

ÁAim phase II studies: 

ÁTo evaluate whether new approach deserves further investigation

ÁAssessment of anti-tumor activity



Endpoints phase II studies

Á Endpoints:

Á 1. Tumor shrinkage (RR)

Á 2. Disease stabilization:

ÁPFS/PFR at certain time point, but then: 

ÁRandomize

ÁObjective PD before start

Á Combinations containing an active agent:

ÁRandomize

Á Aim for high thresholds!

Blanke JCO 2008

Imatinib-treated GIST
(SD worthwhile as well)



Phase II on S1

Á S1: combination of tegafur (oral prodrug of 5-FU) 

and 5-chloro-2,4-dihydroxypyridine (inhibitor of DPD) 

Á Phase II in cytokine-refractory clear-cell or papillary 

RCC; RR: primary endpoint

Áp0=5%; p1= 17,5%; 1-sided Ŭ=.025; ɓ=.20

ÁAim RR= 6/44 pts

Á Results:

ÁRR= 11/45

ÁMedian PFS = 9.2 mnths

ÁWell tolerated, toxicity as expected

Naito, JCO 2010



Phase II on S1

Á TR (primary tumor expression of 5 

genes): 

ÁHigher RR and PFS in low TS 

expressors

Á Conclusions:

ÁInteresting agent

ÁOnly active in Japanese pts? 

(SNPs?)

ÁFurther studies in low TS 

expressors and comparing it to 

other agents?

Thymidylate synthase



Bevacizumab/everolimus

Á Clear cell RCC

Á Two groups: treatment-naive and previously treated with VEGFR-TKI

Á Primary endpoint  PFR at 5 mnths:naive (p0=.5; p1=.75); pretreated (p0=.1; p1=.3)

Hainsworth, JCO 2010



Bevacizumab/everolimus

Á PFR at 5 mnths:

ÁTreatment-naive: 80%

ÁPretreated: 63%

Á RR (overall): 28%

Á Toxicity:

ÁAs expected

ÁGenerally well tolerated

Á Conclusions:

ÁNot randomized, objective PD before start not mandatory

ÁNot possible to draw firm conclusions

Hainsworth, JCO 2010



In conclusion: new kids on the block

ÁPhase III pazopanib

ÁAgents with interesting results in phase II (i.e. S1): further studies 

needed

ÁNeed for randomized studies

Á



Ultimate dream of oncologists
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Ultimate dream of oncologists

Era of tailored ( a.k.a.
personalized

or individualized) treatment

http://1.bp.blogspot.com/_QdHn8FT7SdY/SBf3NnpZPzI/AAAAAAAACFU/NAYYAF_MXDE/s1600-h/tailorTitleSm.jpg


Tailored therapy in oncology

ÁTailored / personalized / individualized therapy:

ÅGive the right patient, the right drug, at the right time, at the right dose, and 

stop at the right moment

ÁUsing:

ÅPrognostic factors:

ÅFactor associated with outcome of pts, irrespective of therapy

ÅPredictive factor:

ÅFactor associated with outcome to particular therapy

ÅEarly markers for response



Motzer criteria: prognosis

ÁUnfavorable prognostic factors for OS after IFN-Ŭ.

Á

Karnofsky Performance < 80

Á Interval between diagnosis and start of IFN-Ŭ< 12 mnths

Á Hemoglobine < normal

Á LDH > 1.5 x ULN

Á Corr. calcium > ULN

Á

Å Good prognosis group: 0 adverse factors

Å Intermediate prognostic group: 1-2 adverse factors

Å Poor prognosis groep: 3-5 adverse factors

Motzer, JCO 2001



Survival after IFN-Ŭ treatment

Motzer JCO 2001

http://www.jco.org/content/vol20/issue1/images/large/G39FF3.jpeg


Prognostic factors for VEGF(R)-inhibitors

ÁBase-line characteristics 645 pts treated with VEGF(R)-inhibitors 

(sunitinib, sorafenib, beva/IFN)

ÁPrognostic factors associated with poor OS (multi-variate):

ÁKPS<80%

ÁTime from diagnosis till treatment < 1 yr

ÁHb < LLN

ÁCalcium > ULN

ÁNeutrophils > ULN

ÁPlatelets > ULN

Heng, JCO 2010



Prognostic factors for VEGF(R)-inhibitors

Á Three groups:

ÁGood prognosis: no adverse factors; intermediate: 1-2 ; poor: 3-6 

Á Of note: no evidence treatment should differ for diverse groups 

Heng, JCO, 2010



Predictive markers

ÁPhase III sorafenib vs placebo

ÁBase-line plasma levels: VEGF, sVEGFR2, CAIX, TIMP-1

ÁHigh VEGF at base-line:

ÅNot prognostic in placebo group (multivariate)

Å High levels associated with better PFS to sorafenib

Á Important:

Á Should be confirmed

Pena, CCR 2010



ÁñThere are known knowns. These are things we know that we know. 

There are known unknowns. That is to say, these are things that we 

know we don't know. But there are also unknown unknowns. These are 

things we don't know we don't know.ò



Early marker for response

ÁMaybe most important for tailored medicine:

ÅBase-line prognostic/predictive factors unable to cover all items 

determining outcome (i.e. environmental factors determining drug levels)

ÅDynamic process (i.e. genetic instability of tumors) 

ÅEarly markers for response:

ÅCan see what actually happening with patient/tumor

ÅSo irrespective of all known knowns, known unknows, and unknow unknow 

prognostic-predictive markers



Early markers for response

Á Dynamic Contrast-Enhanced Ultrasonography:

ÁInject contrast enhancing vessel signal

ÁSolid tumor perfusion

Á Sunitinib-treated RCC patients

Á DCE-US: day 0 (blue) and day 15 (purple) 

Poor responder 

(no alteration in perfusion)

Good responder 

(alteration in perfusion)

Lassau, CCR 2010



DCE-US as early marker

Á Different PFS and OS between DCE-US 

poor and good responders

Á Clinical consequences?

Á Requires randomized study:

ÁContinue sunitinib and switch to 2nd line 

at RECIST PD (standard) vs early switch 

based on DCE-US

Lassau, CCR 2010



Oncology:

The art of balancing 

(efficacy vs toxicity)



Toxicity

Á Mainly grade 1-2:

Á VEGFR-TKI:

ÅFatigue

ÅDiarrhea

ÅHFS

ÅHypertension

ÅStomatitis

ÅCardiotoxicity

ÅHypothyroidism

Á mTOR-inhibitors:

ÅStomatitis

ÅHyperlipidemia

ÅHyperglycemia

Á Differences between drugs and large inter-individual differences

Á VEGFR-TKIs: 60% needs dosis interruption or decrease 



Pneumonitis mTOR-inhibitors

Á 274 pt on everolimus, CTs every 8 weeks

Á Pneumonitis:

ÅGr 1 (asymptomatic): 3.3%

ÅGr 2 (not interfering daily life): 6.6%

ÅGr 3 (interfering with daily life or oxygen dependent): 3.6%

ÅGr 4 (life-threating): 0%

Á Median time to occurrence: 108 days (24-257 days) 

Á Treatment: 

ÅGr 1: no change

ÅGr 2: steroids + dose reduction till gr 1

ÅGr 3: steroids + dose interuption till gr 1

ÅGr 4: steroids + permanent interuption

Á Outcome (37 pts):

ÅCompletely recovered: 20/37

ÅUnknown/died of PD: 15

ÅFatal: 2/37 pts with pneumonitis

White, 

Am J Resp Crit Care Med 2010



Muscle wasting

Á 80 pts receiving placebo or sorafenib

Á Placebo: weight/fat/muscle: stable

Á Sorafenib: weight/fat/muscle: reduced

ÁMechanism: to be revealed

Antoun, JCO 2010



Conclusions

ÁPazopanib: new kid on  the block

ÁOther agents to be further explored

ÁSeveral potential tools for tailored medicine:

ÅNo clinical consequences yet

ÁAwareness for emerging toxicities

ÁFurther progress only through studies 

Á







Pharmacology Comparison

PAZOPANIB SORAFENIB SUNITINIB

Tmax, h 3ï4 4ï8 6ï12

Half life, h ~35 24ï28 40ï60

Accumulation at 

steady state

1.5ï3 fold 4 fold 3ï4 fold

Inter-patient 

variability

40% 37-75% 40%

Effect of food Being evaluated Decreased bioavailability No effect on bioavailability

Renal Clearance <10% 19% excreted in urine 16% excreted in urine

Route of 

metabolism

Cyp3A4 Cyp3A4 & UGT1A9 Cyp3A4

Targets VEGFR1/2/3; 

PDGFR; KIT

VEGFR1/2/3; PDGFR; KIT; 

RAS/RAF

VEGFR1/2; PDGFR; KIT; RET; 

FLT-3; CSF-1

IC50 VEGFR2 0.03 ɛM 0.09 ɛM 0.009 ɛM



Phase II on ixabepilone

Á Epothilone B analog (non-taxane microtubule-stabilising agent)

Á No substrate for PgP

Á All RCC types

Á Primary endpoint RR (P0=5%; P1=20%)

Á Treatment naive or cytokine-pretreated

Á Results: 

ÁRR=12%

ÁPFS unknown (after advent sorafenib, many pts off-study before PD)

Huang, CCR 2010



Tivozanib (AV-951) in metastatic RCC (ASCO #5032)

Á No prior VEGF-targeting treatment

Á Randomised discontinuation design:

ÅAfter 16 wks <25% change in tumor size:

ÅRandomisation: continue drug or placebo

Á Results:

Å272 pts (226 clear cell)

ÅToxicity profile as expected 

ÅRR 25%

Å111 pts randomised:

Å58 Tivozanib, 53 placebo

PFS



Randomized phase II: Temsirolimus/bevacizumab vs 

sunitinib vs bevacizumab/IFN

ÁDesign:

Å1st line,  PFS < 2, all RCC subtypes (>95% clear cell)

ÅRandomized 2:1:1: Tem/beva vs sunitinib vs beva/IFN

ÅAim: whether Tem/beva deserves further exploration

ÅPFR48wks: 35% ->50% (1-sided p=0.05; power=0.85)



Randomized phase II: Tem-beva vs sunitinib vs beva/IFN

Á Tem/beva vs sunitinib vs 

beva/IFN:

ÅPFR-48: 31% vs 41% vs 

66%

ÅRR: 25% vs 24% vs 34%

ÅGr 3/4 tox: 36% vs 14% vs 
27% 

Á Tem/beva should not be 
investigated further


