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• Deltakelse i AdBoard: Astellas, AstraZeneca, Bayer, EISAI, IPSEN, Janssen-Cilaq, 
Organon, Roche

• Honorert Foredragsholder: AAA, a Novartis company, Astellas, Bayer, Bristol-Myers Squibb, 
Dagens Medisin, EUSA Pharma, IPSEN, Janssen-Cilaq, Novartis, 
PROFO, Statens Legemiddelverk

• Forskningsstøtte: AstraZeneca, Bayer, Bristol-Myers Squibb, Janssen-Cilaq, 
(sykehus, ikke personlig) Merck Sharp & Dome, Pfizer, Roche

Potensielle interessekonflikter



The advent of the angiogenesis 
hypothesis

‘One is almost forced to the 
conclusion that there is, associated 
with the viable growing tumour, 
some blood vessel growth 
stimulating factor’
- Gordon Ide, 1939

Ide, et al. Am J Roentgenol 1939

1939



The anti-angiogenesis theory, 
a new way of thinking

Judah Folkman

• Isolates ‘a tumour factor responsible for angiogenesis’1

• Controversial hypothesis ‘tumours are dependent on angiogenesis’2

1. Folkman, J Exp Med 1971; 2. Folkman, NEJM 1971

1971



The excitement of the cytokine era

1950s: IFN discovered

1980s: clinical trials using IFN

IFN in kidney cancer: proven efficacy, increased OS

Therapy of choice in Europe early 2000s

1980s

Isaacs & Lindenmann; Proc R Soc Lond B Biol Sci. 1957



Some therapy resistant and life threatening

After 11 months of IFN treatment

Folkman; N Engl J Med; 1989

Haemangiomas



Interferon

PFS  5,0 months
OS  11,4 months

MRCRCC, Lancet 1999



VEGF, the key mediator of angiogenesis

• Senger - vascular permeability factor (VPF) identified as important to tumour 
growth1

• Ferrara - discovers vascular endothelial growth factor (VEGF)2

• VEGF and VPF shown to be identical

1. Senger, et al. Science 1983; 2. Ferrara, Henzel. Biochem Biophys Res Commun 1989 

1980s



Identification of VHL

Latif et al (1993) identify VHL gene 
mutation and link to clear-cell RCC

1993

Eugen von Hippel: 
”Ueber eine sehr 
seltene Erkrankung 
der Netzhaut“ 1904

Arvid Lindau: "Studien über 
Kleinhirncysten, Bau, 
Pathenogenese und Beziehungen 
zur Angiomatosis retinae.„  1926

Latif et al. Science 1993; v. Hippel, Albrecht von Graefes Archiv für Ophtalmologie, 1904; Lindau, Acta Ophtalmologica, 1926



1. line - Sunitinib

median PFS
11 vs 5 mnd
p < 0.0001

Motzer et al., N Engl J Med 2007
Motzer et al., J Clin Oncol 2009



Improvement?



Sunitinib vs Pazopanib - COMPARZ



Motzer et al.; N Engl J Med, 2013 supplementary appendix

Median OS Paz 28,4 vs
Sun 29,3

1. line - Pazopanib vs Sunitinib



2. line therapy after 1. line TKI

• Everolimus established 2008

Motzer et al.; Cancer 2010



Nivolumab vs Everolimus (CheckMate 025)

Motzer et al.; Cancer 2020



Cabozantinib vs Everolimus (METEOR)

Choueiri et al.; Lancet Oncol 2018



(R)Evolution of treament opportunities for mRCC 2005–2017

2005 2015

PD-1 Inhibitor
Nivolumab

Phase 3
CheckMate 0258

TKI
Sorafenib
Phase 32

VEGF inhibitor + IFN
Bevacizumab + IFN-alfa

Phase 3 AVOREN1

TKI
Sunitinib
Phase 33

mTOR Inhibitor
Temsirolimus

Phase 3
Global ARCC4

mTOR Inhibitor
Everolimus

Phase 3
RECORD-16

TKI
Pazopanib
Phase 35

2016

TKI 
Cabozantinib

Phase 3
METEOR9

2017

TKI
Adj Sunitinib 

Phase 3 S-
TRAC11

Approved as First-line 
Therapy

2006 2007 2009

TKI
Axitinib
Phase 37

2012

Approved as Second-line 
Therapy



What has happened since then?



CheckMate 214



Overall and Progression Free Survival
Primary efficacy population: Intermediate/poor-risk patients 



PFS per IRRC
Primary efficacy population: Intermediate/poor-risk patients

Minimu
m follow-
up

PFS NIVO+IPI
N = 425

SUN
N = 422

17.5 mo1

Median, mo
(95% CI)

11.6 
(8.7–15.5) 

8.4 
(7.0–10.8) 

HR 
(99.1% CI)

0.82 (0.64–1.05)
P = 0.03

42 mo

Median, mo
(95% CI)

12.0 
(8.7–15.5)

8.3 
(7.0–11.1)

HR 
(95% CI)

0.76 (0.63–0.91)
P < 0.01 

No. at risk
NIVO+IPI
SUN

425 302 229 182 159 144 126 113 98 95 90 82 75 70 56 34 13 2 0
422 280 188 136 104 88 73 59 45 36 30 25 21 16 11 8 3 0 0

37% 35%

22%

43%

35%

19%
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Adapted from Rini B. et al.; ASCO 2021











Progression free survival

Choueiri et al.; N Engl J Med 2021



Overall survival

Choueiri et al.; N Engl J Med 2021







Progression-free Survival*

Motzer R. J. et al.; N Engl J Med 2021



Overall Survival

Motzer R. J. et al.; N Engl J Med 2021





How to choose?

















What to choose in 2. and later 
lines?



1. 1.CABOMETYX SmPC, 2016-o9-09  2.Choueiri TK, et al. Lancet Oncol 2016;17:917-27

Cabozantinib post IO?



TIVO-3: a multi-centre, open-label, phase III study

Tx until progression or unacceptable toxicity

Primary endpoint: PFS by IRC (90% power to detect PFS improvement of 4 vs 6 mo)

• Advanced ccRCC
• Failure of 2 or 3 prior 

regimens including 
≥1 VEGFR TKI

• ECOG PS 0-1

Stratification according 
to:
• Prior regimen (TKI-

PD1, TKI-TKI, TKI-
other)

• IMDC prognostic 
score

R
1:1

Tivozanib 1.5 mg po qd
(3 wk on, 1 wk off per cycle)

Sorafenib 400 mg po bid
(continuously in 4-wk 

cycles)

N=350

Rini B. ASCO GU 2019, abs.541



TIVO-3: a multi-centre, open-label, phase III study

Rini B. ASCO GU 2019, abs.541



Axitinib post IO

• Median PFS 8.8 months
• ORR 45 %

Ornstein et al., Lancet Oncol 2019



Study Design for the Phase 2 RCC Cohort

Presented By Chung-Han Lee at TBD



Percentage Change in Sum of Diameters of Target Lesions From Baseline to Nadira

Presented By Chung-Han Lee at TBD







• Therapy management (dose reduction, supportive measures) is easiest for the 
drug you know best

Personal preference?



Takk for oppmerksomheten!


