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Renal cell carcinoma RCC epidemiology

 RCC 3% of all adult tumors and 90–95% kidney
tumors

 frequency : 3/10 000

(in Poland 5200 /rok/38 000 000 inhabitants)(in Poland 5200 /rok/38 000 000 inhabitants)

 M/F ratio : 1.6/1

 Medium age~ 60 yrs

RCC x201



RCC morbidity and mortality trends in Poland 1965-2007
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 RCC is a heterogeneous group of diseases

 Different neoplasms characterized by distinct histologies, 
natural histories, and responses to therapy

RCC Subtypes

4

Clear cell Papillary
type 1

Papillary
type 2 

Chromophobe Oncocytoma

Incidence 
(%)

75% 5% 10% 5% 5%

Linehan WM, et al. J Urol 2003 
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New therapies have ushered in a golden age of 
aRCC treatment, transforming outcomes

2005–20142005–2014 2015 onward2015 onward
la te  1980s

SORAFENIB1

SUNITINIB1

BEVACIZUMAB

+ IFN-α1

TEMSIROLIMUS1 PAZOPANIB1

IFN-α or 
high-dose 

IL-21

CABOZANTINIB4

September 2016 

1. Hsieh JJ, et al. Nat Rev Dis Primers 2017;3:17009; doi:10.1038/nrdp.2017.9 .  
2. Opdivo® (nivolumab) Summary of Product Characteristics. 
3. Kisplyx® (lenvatinib) Summary of Product Characteristics. 

4. Cabometyx® (cabozantinib) Summary of Product Characteristics. October 2016.

5. AVEO Oncology press release. August 2017. http://investor.aveooncology.com/phoenix.zhtml?c=219651&p=irol-
newsArticle_Print&ID=2296788. Accessed 31 August 2017 

IFN, interferon; IL, interleukin; mAb, 

monoclonal antibody; 

mTOR, mechanistic target of rapamycin; TKI, 

tyrosine kinase inhibitor; 

VEGFR, vascular endothelial growth factor 

receptor.

2005–2014

(Modern age)

2005–2014
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2015 onward
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2015 onward
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Immunotherapies

TIVOZANIB5

August 2017



Targeted therapies have improved OS in 
mRCC

Risk group No. factors

Favourable 0

Intermediate        1-2

Poor 3-6
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0 risk factor (n = 80)

1 or 2 risk factors (n = 269)

3, 4 or 5 risk factors (n = 88)

Before VEGF-targeted therapies (IFN-ɑ) VEGF-targeted therapies

Median 
survival

43 months

*Risk factors KPS <80%, time from diagnosis to IFN-α <1 year, low serum 
haemoglobin, high corrected calcium (>2.5 mmol/liter [10 mg/dl]), high LDH (>1.5×
ULN).

*Risk factors for survival included anaemia, thrombocytosis, neutrophilia, 
hypercalcaemia, KPS <80%, and <1 year from diagnosis to treatment.
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Motzer RJ et al. J Clin Oncol. 2002;20:289-296. Heng DY et al. Lancet Oncol 2013;14:141-148.





NEJM, January 11, 2007



OVERALL SURVIVAL – SUNITINIB vs PAZOPANIB

95% CI

(21.1,  

23.2)

Median OS

(months)

Sut.   21.6
95% CI

(20.8,  22.5)

Deaths n/N (%)

3037/4462 (69%)
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Time (months)

O
v
e
ra

ll
s
u
rv

iv
a
l

Paz.   22.2         (20.5,  24.7)     656/1304 (51%) 



The superiority battle in first line is
over



Tumours use various mechanisms to escape the immune 
system

Immune escape mechanisms are complex and frequently overlapping

CD8+ T 
cell

A. Ineffective presentation of tumour 
antigens to the immune system

Treg
MDSC

B. Recruitment of 
immunosuppressive cells

(Tregs, MDSCs, others)

 VEGF
APC

CTLA-4
TCR

MHC

Tumour cells 

Vesely MD, et al. Ann Rev Immunol 2011;29:235–271

CD8+ T 
cell

CD4+ T 
cell

 TGF-β
 IL-10

 TGF-β
 ARG1
 iNOS

C. Release of immunosuppressive 
factors

 TGF-β
 IDO
 IL-10

D. T cell checkpoint 
dysregulation

PD-1

P-DL1
PD-1

PD-L1



Ipilimumab, a CTLA-4 blocking human monoclonal antibody, 
augments T-cell activation 

T cell

T-cell 
inhibition

T cell

CTLA-4

T-cell 
activation

T cell

T-cell 
potentiation

TCR
CTLA-4

APC

MHC
B7

TCR

APC

MHC B7

TCR

CTLA-4

APC

MHC B7
Ipilimumab

blocks

CTLA-4

CD28CD28

Adapted from Weber J. Cancer Immunol Immunother 2009;58:823



MHC

Recognition of tumour by T cell through MHC/antigen 
interaction mediates IFN release and PD-L1/2 upregulation 

on tumour

Priming and activation of T cells through MHC/antigen and 
CD28/B7 interactions with antigen-presenting cells

T cell
receptor

T cell
receptor

MHC

IFN

IFNγR

Role of PD-1 pathway in suppressing
antitumour immunity

MHC

PD-L1

PD-1 PD-1

PD-1 PD-1

Nivolumab is a PD-1 receptor blocking antibody
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Other
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Ribas A. N Engl J Med 2012;366(26):2517–2519



Nivolumab anti PD-1: CheckMate-025 study design 
(n=822)

Nivolumab 

3 mg/kg intravenously 

every two weeks
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Previously treated mRCC
Patients

• Confirmed clear-cell advanced/metastatic RCC

• Measurable disease (RECIST)

• Karnofsky PS ≥70% 

• 1–2 previous regimens of antiangiogenic 

 Treatment beyond progression was permitted if drug 
was tolerated and clinical benefit was noted

Motzer R et al, N Engl J Med. 2015 Nov 5;373(19):1803-13

Everolimus

10 mg orally 

once daily
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:1

• 1–2 previous regimens of antiangiogenic 
therapy

• Progressed during or ≤6 months of last 
regimen

Stratification factors

• Region

• MSKCC risk group

• Number of prior anti-angiogenic therapies
Primary endpoint 

• OS

Secondary endpoints

• PFS, ORR and safety



Overall survival
Median OS, months (95% 

CI)

Nivolumab (N = 
410)

25.0 (21.8–NE)

Everolimus (N = 
411)

19.6 (17.6–23.1)

HR (98.5% CI), 
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 Minimum follow-up was 14 months

CI, confidence interval; HR, hazard ratio; NE, not estimable. Motzer R et al, N Engl J Med. 2015 Nov 5;373(19):1803-13

Nivolumab 410 389 359 337 305 275 213 139 73 29 3 0

411 366 324 287 265 241 187 115 61 20 2 0Everolimus
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27% reduction in the risk of death



Bernard Escudier,1 Nizar M. Tannir,2 David F. McDermott,3 Osvaldo Arén Frontera,4 Bohuslav Melichar,5 Elizabeth R. 

CheckMate 214: Efficacy and Safety of Nivolumab Plus Ipilimumab vs 
Sunitinib for Treatment-Naïve Advanced or Metastatic Renal Cell 
Carcinoma, Including IMDC Risk and PD-L1 Expression Subgroups

LBA5
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Toni K. Choueiri,11 Thomas Powles,12 Frede Donskov,13 Pamela Salman,14 Christian K. Kollmannsberger,15 Brian Rini,16
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Olomouc, Czech Republic; 6Fox Chase Cancer Center, Philadelphia, PA, USA; 7Hôpitaux Universitaires de Strasbourg, Strasbourg, France; 8Roswell Park Cancer 
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University Hospital, Aarhus, Denmark; 14Fundación Arturo López Pérez, Santiago, Chile; 15British Columbia Cancer Agency, Vancouver, BC, Canada; 16Cleveland 
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Baltimore, MD, USA; 19Memorial Sloan Kettering Cancer Center, New York, NY, USA
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PFS per IRRC: IMDC intermediate/poor risk

Hazard ratio (99.1% CI), 0.82 (0.64–1.05)

P = 0.0331

Median PFS, months (95% CI)

NIVO + IPI 11.6 (8.7–15.5)

SUN 8.4 (7.0–10.8)
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OS: IMDC intermediate/poor risk

Median OS, months (95% CI)

NIVO + IPI NR (28.2–NE)

SUN 26.0 (22.1–NE)
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Mechanism of resistance of tumor cells to T-cell mediated
killing defined



SWI/SNF who it is

 (SWItch/Sucrose Non-Fermentable) – nucleosome/chromatin remodelling complex found in both
eukaryotes and prokaryotes – its components are encoded by different genes among them

 ARID2, PBRM1, BRD7

 SWI/SNF job – is to open up stretches of thightly wound DNA, to make possible to be readSWI/SNF job – is to open up stretches of thightly wound DNA, to make possible to be read



Breakthrough in 2nd line, some data  in 
first



Cabozantinib Targets Multiple Distinct Pathways 

 Cabozantinib is an oral small 
molecule inhibitor of multiple 
tyrosine kinase receptors, 
including:

 MET

 AXL

 VEGFR-1, VEGFR-2, VEGFR-3 

 Cabozantinib, by targeting more 
than just the VEGF pathway, 
provides a multi-targeted 
approach for the treatment of 
RCC 

 This may help to overcome 
resistance to VEGFR inhibition

1. Yakes MF, et al. Mol Cancer Ther 2011;10:2298–2308



786-0 Cell Line

24 hrs

sunitinib

Chronic sunitinib treatment induces AXL and MET in 
RCC cell lines

P-AXL

AXL

P-MET

MET

P-Src

P-ERK

P-Akt-473

>2 week 

tx with 

sunitinib

>2 week 

tx with 

sunitinib

sunitinib 

withdrawal

Tx = treatment Zhou L, et al. Oncogene 2016; 35:2687-97

P-Akt-473

P-GSK3β-S9

SNAIL

β -catenin

GAPDH



786-0 Cell Line

HGF or 

GAS6

Chronic sunitinib treatment increases sensitivity to 
induces AXL and MET ligands

P-MET

MET

P-AXL

AXL

P-Src

P-Akt

P-ERK

HGF or 

GAS6

Zhou L, et al. Oncogene 2016; 35:2687-97
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Phase 3 METEOR Study: Primary Endpoint of PFS
(Independent Review – PFS Population) 

HR = 0.58 (95% CI 0.45–0.75, 

P
F

S
 (

%
)

100

No. of 
Patients

Median 
Progression-free 

Survival
mo (95% CI)

No. of 
Events

Cabozantinib 187 7.4 (5.6-9.1) 121

Everolimus 188 3.8 (3.7-5.4) 126

80

60

Data cut-off: 22 May 2015 Choueiri TK, et al. N Engl J Med 2015;373:1814–23

HR = 0.58 (95% CI 0.45–0.75, 

P<0.001)P
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Everolimus

Months

40

20
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CABOSUN Phase 2 Trial: PFS by Independent Review Committee

CABOMETYX® Increased Median PFS Compared with Sunitinib

(Independent Review)

8.6
months

Arm
Median, mo 

(95% CI)

CABOMETYX®

(n=79)
8.6 (6.8–14.0)

Sunitinib (n=78) 5.3 (3.0–8.2)

HR = 0.48 (95% CI 0.31–0.74) p=0.0008

52%

P
F
S

0.6

0.8

1.0

reduction

30

No. of patients at risk

CABOMETYX®

Sunitinib

 Choueiri TK, et al. Presented at ESMO 2017 [Abstract LBA38]. Data cut-off: September 15, 2016
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N
Median PFS (months)

HR (95% CI)
CABOMETYX® Sunitinib

All patients 157 8.21 5.59 0.66 (0.46–0.95)

IMDC risk group

Intermediate 127 8.31 6.24 0.64 (0.43–0.96)

Poor 30 6.14 2.77 0.75 (0.35–1.65)

Subgroup Analysis Showed Consistent PFS Benefit of CABOMETYX®
Compared with Sunitinib (Investigator Assessment)

CABOSUN Phase 2 Trial: PFS Subgroup Analysis by Investigator Assessment

Poor 30 6.14 2.77 0.75 (0.35–1.65)

Bone metastases

No 100 8.64 7.59 0.78 (0.48–1.21)

Yes 57 6.14 3.38 0.54 (0.31–0.95)

 Choueiri TK, et al. J Clin Oncol 2017;35:591–597 
("Errata." J Clin Oncol, 35(32), p. 3736).

Sunitinib 

better

0.5 1 1.5 20

CABOMETYX®

better



More Patients Experienced Tumour Reduction with CABOMETYX® 
Compared with Sunitinib (Independent Review)

50

100

50

100

of CABOMETYX®-treated patients 

experienced tumour reduction 

(63/79)

80%
of sunitinib-treated patients 

experienced tumour reduction 

(39/78)

50%vs

B
e

st
 t

a
rg

e
t 

le
si

o
n

 c
h

a
n

g
e

 f
ro

m
 b

a
se

li
n

e
 (

%
) 

B
e

st
 t

a
rg

e
t 

le
si

o
n

 c
h

a
n

g
e

 f
ro

m
 b

a
se

li
n

e
 (

%
)

CABOSUN Phase 2 Trial: Best Target Lesion Change from Baseline by Independent Review

 Choueiri TK, et al. Presented at ESMO 2017 
[Abstract LBA38].
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CABOSUN Phase 2 Trial: OS (data cut-off July 01, 2017)

CABOMETYX® Extended Median OS by Over 5 Months 
Compared with Sunitinib

Arm Deaths
Median,

mo (95% CI)

CABOMETY
X® 43 26.6 (14.6–NE)

Sunitinib 47
21.2 (16.3–

27.4)

HR* = 0.80 (95% CI 0.53–1.21), 2-sided 
P=0.29

26.6
months

O
S

 (
%

) 0.6

0.8

1.0

 Choueiri TK, et al. Presented at ESMO 2017 
[Abstract LBA38].
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Immunotherapy vs targeted therapy

Ribas A, i wsp. Clin Cancer Res. 2012;18:336–341; Drake CG. Ann Oncol. 2012;23(suppl 8):viii41–viii46.



Lenvatinib + everolimus Phase II study endpoints: 
Overall survival and progression free survival

Lenvatinib + everolimus vs everolimus

HR=0.40 (95% CI 0.24–0.68); p=0.0005

60% reduction in risk of death/progression

N
Median OS, mo

(95% CI)
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Secondary: Progression Free Survival (PFS) Overall Survival (OS)*

• Objective response rate (95% CI): 43% (29–58) for len + eve vs 27% for len (16–41) vs 6% for eve (1–17)

• Benefits vs everolimus: len + eve p<0.0001; len p=0.0067 N=153 patients. 
*Data cut-off: 10 December 2014; study not powered for OS. 

 1. Motzer RJ, et al. Lancet Oncol 2015;16:1473–1482.
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No. of patients at risk

Lenvatinib/eve

Lenvatinib

Everolimus

51 48 46 44 38 35 29 21 14

52 50 45 42 37 31 26 16 7

50 46 42 38 30 27 20 14 8 2

Lenvatinib + everolimus vs everolimus

HR=0.51 (95% CI 0.30–0.88); p=0.024

49% reduction in risk of death/progression

Lenvatinib vs everolimus

HR=0.68 (95% CI 0.41–1.14); p=0.12

32% reduction in risk of death/progression
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2018
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First-line

100%
n=2,106

How many patients reach second and third line?

 Consecutive population-based patient samples were collected between 2005 and 2011 
at 12 international cancer centers in Canada, USA, Singapore and Denmark. Patients 
with mRCC (n=2,106) were treated with targeted therapies as part of a clinical trial or as 
per the standard of care at the time. Median follow-up was 36 months.1

Less than half of mRCC patients 

receive second-line treatment with a 

targeted therapy1

Second-line

Third-line

43%

15%

First-line n=2,106

n=907

n=318

1. Alimohamed N et al. Clin Genitourin Cancer 2013;12:e127-31


