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Epidemiology of CRC '_
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World Health
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Estimated age-standardized incidence and mortality rates (World) in 2018, worldwide, males, all ages
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Epidemiology of CRC

International Agency for Research on Cancer
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Estimated age-standardized incidence and mortality rates (World) in 2018, worldwide, females, all ages
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ZYMNAHPQMATIKH (ADJUVANT) OEPANEIA

JupnAnpwpoatikn (adjuvant) Bepameia eival N CUCTNUATLKN
Bepareia OV YopnNyELTOL LETA TNV XELPOUPYLKN €€alpeon Tou
NPWTOTAO0UC OYKOU LLE OKOTIO TNV EAATTWON TNE LBavotnTog

UTTOTPOTING Kal Bavatou



ZYMNAHPQMATIKH (ADJUVANT) OEPANEIA

e [pemeLva Eekva iepimou 6-8 eBOopadeC Ao To XELPOUPYELD

e Qappaka ToOU  ouvnBwg  xpnowuomoiwouvtat:  5FU,

Capecitabine, Oxaliplatin



Ca NMAXEO2 ENTEPOY
2YMNOAHPQMATIKH XHMEIOOEPATIEIA

e Xtadwo Il (AinBnuevol emywplot Aepdadevec)

5-FU/Leucovorin

— EAdttwon nBavotntag untotponng: 41%
— EAattwon mBavotntoc Bavatou amo Kopkivo: 33%
— BeAtiwon 5etouc enmiBiwong: 50% - 62%



...adjuvant CT : discussion with patients

. Cured by surgery alone
_FRecurdespite surgery and CI
_FCured by-adjuvant 5-FU/LV:

"1 Cured by adjuvantiEFOLEOX

Stage III

,'Recuridespite surgery .and CI
i Cured by adjuvant Claftersurgery
_*Cured by surgery alone:

Stage II




Ca NMAXEO2 ENTEPOY
2YMNOAHPQMATIKH XHMEIOOEPATIEIA

e Ytabwoll?

— Oykol xapunAnc dtadpopomnoinoncg, T4
— Ayyelwakn N Aspdayyetokn Stnnon
— Etaipeon <13 Aepdadevwy

— Awdtpnon, anodpoaén

— MSI
— Gene expression profiles?



Ca NAXEOZ ENTEPOY
2YMNOAHPQMATIKH XHMEIOOEPATIEIA

* [nfusional 5-FU / Leucovorin / Oxaliplatin

* Capecitabine / Oxaliplatin



Mosaic: study design

FOLFOX4 : LV5FU2 + OXALIPLATIN 85 mg/m?2

\ Ni= 2246
LV5FU2 Stages 14005

Stage I 60%

Primary end-point: disease-free survival
Secondary end-points: safety, overall survival



Mosaic Study
OS: stage Il and stage Il patients

[Improved Overall Survival With Oxaliplatin, Fluorouracil,
and Leucovorin As Adjuvant Treatment in Stage II or I

Colon Cancer in the MOSAIC Trial AN SE 07 1GINAL REPORT

Thierry André, Corrado Boni, Matilde Navarro, Josep Tabernero, Tamas Hickish, Clare Topham,
Andrea Bonetti, Philip Clingan, John Bridgewater, Fernando Rivera, and Aimery de Gramont
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Ca OPOOY

* Ca opBou: 20-35% tou cuvoAou

 Ca opBou: 3 popec mIBavVOTEPO VO UTTOTPOTILAOEL

TOTILKA 0€ oXeon He Ca mayEeoc



Ca OPOOY

* MpooBia ektoun tou opbou (6-15 cm)
* Kol\lomeplveikn e€aipeon (0-5 cm)

* Total mesorectal excision (TME)
— MBavotnta TomikA¢ utotpomnng <10%



THE CONCEPT OF TOTAL MESORECTAL
EXCISION

Excision line Mesorectum
(includes mesorectum)




Ca OPOOY

e Ytaduwo ll, I

— JUMTANPWMOTLIKA XNUeELoBeparmeia — aktivoBeparneia:

EAQTTwOnN mbavotntag TOTILKNG UTTOTPOTING,
QTMOUOKPUOUEVWY METAOTACEWY, Bvntotntag omo Tnv
VOGO

— [po-gyxelpnTIkn aktwvoBeparmneia:
EAattwon mBavotntoc¢ TOTUKAC UTOTPOTING, €VioTe
duvatotnta amoduync KoAooTopiaG, €UVOIKO TPODIA
Toélkotntac, mBavn BeAtiwon tng cUVOALKAC emLBilwonc



Ca MAXEOZ ENTEPOY - OPOOY

MeTaoTaTIKA VOOOC

e XELPOUPYLKN QVILLLETWTILON

— E¢aipeon povApwv ri EVIOTILOUEVWV NTTOTLKWV

N TIVEULOVIKWV METAOTACEWV

(5-etNC emBiwon: 30-40%)



Ca MAXEOZ ENTEPOY - OPOOY

MeTaoTaTIKA VOOOC

*  XnueloBepareia 1S ypapung

— 5-FU/Leucovorin

— ZXrHato oUVEXOUG £yxuong 5-FU givat AlyOTepo TOEIKA OE OXECN UE
oxnuata bolus xopriynong
— Capecitabine: EvaAlaktikn emtthoyn 5-FU/Leucovorin

— 5-FU/Leucovorin / Oxaliplatin
N
5-FU/Leucovorin / Irinotecan

— MAgovektnua erBiwong évavtl 5-FU/Leucovorin
- looduvapia twv Vo oxNUATWV

*  XnuewoBepameia 2" ypapUAg



Ca lNAXEO2 ENTEPOY - OPOOY
MeTaoTaTIKA VOOOC

* MoVOKAWVLIKA avVTLIoOWMOTO

— Anti-EGFR Mabs:

* Cetuximab, Panitumumab

— Anti-Angiogenesis:
e Bevacizumab, Aflibercept, Ramucirumab



Monoclonal antibodies in CRC

N/

Fc

Murine Ab Chimeric Humanized Ab Human Ab
“momab” Mouse-Human Ab “zumab” “mumab”

“ximab EGFR

(17-1A) Cetuximab Panitumumab

Bevacizumab

VEGF

Modified by A. Grothey



Oikovyévela HER/ErbB utrodoxéwv
KOl TTPOCOETEG

EGF
TGP Neuregulins 1-4
Amphiregulin HB EGF
Betacellulin .
HB-EGF Betacellulin
Epiregulin oF Neuregulins 1,2 Epiregulin

2~y ¥ ) KL - R '4\

HER2 HER3

erbB2 erbB3 HER4
neu erbB4

HER1/EGFR
erbB1



Perez-Soler R. Oncologist. 2004;9:58-67. anti-apoptosis

EGF-induced signal transduction
and tumorigenesis

EGF
EGFR EGFR A‘ﬂ Anti-EGFR
— Alarge tyrosine kinase '?.(
growth factor receptor IWF
Natural ligands
— TGF-a, EGF

Potential to block multiple
steps in the signal
transduction process

— Extracellular surface Gene transcription
Cell-cycle progression
— Intracellular targets

Proliferation \ Invasion/ 21

Survival/ ; - ;
Angiogenesis metastasis



o

Expanded RAS testing: increased proportion ‘
of patients with mutations

Meta-analysis of >5,000 patients from randomised clinical trials

( ) [ B

KRAS WT KRAS MT RAS WT RAS MT
58% 42% 47% 53%

PTRURNRTRTATRDATRTAT (PURNRTANRRATRTATRDAY

Increased ability to tailor treatment — improved outcomes

Sorich, et al. Ann Oncol 2015



EGFR and anti EGFR MoAbs

Receptor-specific
ligand

‘ - ‘ antibody Cell membrane
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X mdum-mduoed neoangiogenesis o 4

on of cancer-cell cycle arrest and potentiation of antitumor
activity of cytotoxic drugs and radiotherapy

Only in RAS WT population
Main toxcities: Diarrhea, Skin toxicity, Infusion reactions, hypomagnesemia

Interstitial lung disease
Ciardiello F. and Tortora G. N Engl J Med 2008



Angiogenesis: Essential for tumour
development and progression

Vascular, large tumour with metastatic
potential. Tumour vasculature is abnormal
and inherently unfavourable to effective
antitumour therapy!-3

Tumours >2 mm require
an independent blood

supply
VEGF
VEGF bFGF
VEGF VEGF VEGF
bFGF bFGF bFGF TPGLFCE;,;l
TGFB-1 TGFB-1 TGFB-1
PLGF PLGF PD-ECGF
PD-ECGE Pleiotrophin
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Continued VEGF expression*

\

1. Jain. Nat Med 2001; 2. Jain. Science 2005;
3. Gerber & Ferrara. Cancer Res 2005
4. Folkman, In: “Cancer: Principles & Practice of Oncology. Vol 2. 7th ed”. 2005



Critical role of VEGF
throughout angiogenesis

« Activation may occur at various stages of tumour development'-

« Angiogenesis is mediated primarily via the interaction of VEGF-A with VEGFR-21-3

— VEGF binding to capillary endothelial cell receptors generates a downstream signal cascade, promoting
angiogenesis

Angiogenesis correlates with disease progression in many tumours-*

AN G
VEGF . ‘: Ppss
N
@’ Facilitates survival of
e - ' existing endothelial cells )
f \
recepto;,,ﬂ_-aw ( Contributes to vascular

abnormalities12:6.7.9

Stimulates new
vessel growth

Increases vessel
permeability

1. Ferrara. Endocr Rev 2004; 2. Hicklin & Ellis. JCO 2005
3. Ferrara Nat Rev Drug Discov 2004; 4. Bergers & Benjamin. Nat Rev Cancer 2003



Bevacizumab precisely targets VEGF
to inhibit angiogenesis

® Bevacizumab prevents binding of VEGF to receptors

® Bevacizumab has a long elimination half life (approximately 20 days) which may
contribute to continuous tumour control



VEGF-Trap: Aflibercept

Fusion protein of key domains
from human VEGFRs 1 and 2
with human IgG Fc

Blocks all human VEGF-A
isoforms, VEGF-B, and placental
growth factor (PIGF)?

Allibercept molecule

Higher affinity for VEGF-A and
PIGF than native receptors!

Has been successful in trials for
second-line treatment of
metastatic colorectal cancer, and
is approved for this indication in
VEGFR1  VEGFRZ the United States?

1.Moroney JW, et al. Future Oncol. 2009;5(5):591-600. 2.Tew WP, et al. Clin Cancer Res. 2010;16(1):358-366.
3. Van Cutsem E, et al. J Clin Oncol. 2012:-30{28):3499-3506



Anti-angiogenic drugs

Toxicities: Bleeding, Thrombosis,
Hypertension, Proteinuria, Wound
dehiscence, Bowel perforation

Papadopoulos N, et al. Angiogenesis. 2012;15(2):171-185.
2. RuffP, et al. J Clin Oncol. 2013;31(4): abstr 451.

3. Zaltrap. Summary of product characteristics. 2013

4. Saif MW. Cancer Manag Res. 2013;5:103-15.




New drugs in 39-4th [ine CRC

Regorafenib

Q
O VEGF B@ /\ QVEGF C
1

| Regorafenib®

TAS102

* Additional targets of regorafenib include RAF, BRAF, RET and KIT.

Cellular Signalling

ANGIOGENESIS
TUMOR MICROENVIRONMENT
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Molar ratio=1:0.5

FTD: Trifluorotimidina
TPI: Tipiracil-HCI

F:dthd (FTD)

Inibizione
F:dTMP crescita tumorale
xl F:dTDP
Alterazione DNA

\/ F:dTTP /]\

Incorporazione della
FTD nel DNA




...resulting in a substantial increase in OS for
patients with mCRC

30 - Median OS

N
o
1

=
o
1

Time (months)

1980's
BSC ¢
5-FU

Irinotecan?
Capecitabine?
Oxaliplatin3

Bevacizumab410.11

1. Cunningham, et al. Lancet 1998; 2. Van Cutsem, et al. BJC 2004 Cetuximab?®:6.10.11
3. de Gramont, et al. JCO 2000; 4. Hurwitz, et al. NEJM 2004 Panit b7
5. Cunningham, et al. NEJM 2004; 6. Van Cutsem, et al. NEJM 2009 anitumuma

7. Van Cutsem, et al. JCO 2007; 8. Van Cutsem, et al. JCO 2012

9. Grothey, et al. Lancet 2012; 10. Stintzing, et al. ECC 2013; g
11. Venook, et al. ASCO 2014 Regorafenib®
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Targeting Checkpoint Pathways

Inhibitory

ptors Receptors - Tumors can deregulate

N 4_ checkpoint and activating
OX40 o & o (PD-1] pathways, and
GITR - consequently alter the

" immune response
CD137

» Targeting checkpoint
pathways may restore
optimal immune response

HVEM

Agonist T cell Blocking
Abs stimulation Abs

Mellman |, et al. Nature. 2011;480(7378):480-489.



The future:
lmmune checkpoint inhibitors?

Cancer immunot!erapy

‘f with mAb to PD-1

Cancer immunotherapy
with mAb to PD-L1 or PD-L2

Kim C. Ohaegbulam et al. Cell (2014)




Mismatch-repair status predicted clinical
benefit of immune checkpoint blockade with
pembrolizumab (anti-PD1)

A Biochemical Response

Change in Tumor Marker Level

(%)

200

100

—s— Mismatch repair—proficient colorectal cancer
—s— Mismatch repair—deficient colorectal cancer
-+- Mismatch repair-deficient noncolorectal cancer

0% (no change)

— = -

B Radiographic Response

100

of Longest Diameters (%)
= =)

Change from Baseline in the Sum
|
3
I

-100-

B Mismatch repair-proficient colorectal cancer
B Mismatch repair—deficient colorectal cancer
W Mismatch repair-deficient noncolorectal cancer

20% increase (progressive disease)

30% decrease (partial response)

Le et al, NEJM 2015




New possible target

B KRAS ex2
B KRAS ex3
B KRAS ex4
OO NRAS ex2
L NRAS ex3
O BRAF
OKRAS amp
OMET amp
OHER2 amp
B NTRK fus
B AKL fus
OROS1 fus
O unidentified

2018




Ca OIZOQAroy

Evtoruiopévn vooocg (Tis-T2 NO-1 MO)

e XELPOUPYLKN QAVILLETWTILON



Ca OIZ0ODAIoy
TOTILKAL TTPOXWPNULEVN VOOOC
(T3-T4 NO-1 MO)

e XELPOUPYLKN QVILUETWTILON

— MNMARpnNc e€aipeon tng vooou dev eivat epikti oto 30% o€
T3 kat oto 50% og T4 6ykouc

— To TOO0OTO HOKPOXPOVLAC EMLBLWONC oTtAvLa EETEPVA TO
20%, akopa Kol LETA armo mAnpn e€aipeon



Ca OIZOQAroy

MeTaoTaTIKA VOOOC

* AVOKOUDLOTLKN OVTLUETWTILON

e Avtipetwriton Suodaylog

— Stent
— AxtivoBeparneia



Ca OIZOQAroy

MeTaoTaTIKA VOOOC

* AvakoudLoTikn xnuetoBeparmeio o EMIAEYUEVOUC
aoBeveic

— Cisplatin / infusional 5-FU

— Taxanes, Irinotecan, Oxaliplatin



Ca 2TOMAXOY
EVTOTILGLEVN VOGOC

e XELPOUPYLKN QAVILUETWTILON

— JUMMANPWHATLKA XNUeloBeparneia (5-FU/LV) + RT =
MAgovekTnua emPiwong 15% €vavil TNG XELPOUPYLKNG
QVTLLLETWTILONG HLOVO

— MepL-gyxelpntikn xnUeoBeparmeia =
MAgovekTnuo eTPlwonc



Ca 2TOMAXOY

MeTaoTaTIKA VOOOC

* AvakoudLoTikn xnueloBeparmneia

— Cisplatin, 5-Fluorouracil, Anthracyclines

— Irinotecan, Oxaliplatin, Docetaxel, Paclitaxel, Capecitabine
— MpooBnkn Trastuzumab o HER2 (+) vooo
— Ramucirumab



Ca NMATKPEATO2

Evtomiopévn voooc

e Xelpoupylkn avtipetwrion (<20%)
— NaykpeatodwdekadaktuAektoun (Whipple)
— Xelpoupykn Bvnotpotnta 18%

e 5-gtn¢ erPBiwon 10-20%

e JupmMAnpwpatikn xnuetoBepameia (+ RT) ?



Ca NMATKPEATO2

TOTUKA TTPOXWPNUEVN | LETOLOTATLKA VOOOC

* JUMUITTWHMOTIKA OVTIMETWTILON
e AvTlpueTWITLON ATOPPAKTLKOU LKTEPOU
— XelpoUupyLKEC emepBaoelc mapakopudng
— TomoBetnon stent dStadepuikd r} evOOOKOTILKA

e AvakoudLloTikn XnUeLloBeparmeia
— Gemcitabine/Nab-paclitaxel

— FOLFOXIRI (5FU/Oxaliplatin/Irinotecan)

— Olaparib (oe aoBeveic pe BRCA petaAAacelc)



Ca HIMNATO2

EVTOTILGLEVO KOl XELPOUPYNOLHO

e Xelpoupykn aviipuetwriion (10%)



Ca HIMNATO2

Evtoniopévo aAAd aveyxeipnto

EuBoAopoc (Gelfoam powder, Lipiodol k.a. £ XMO)
Aladepuikn €yxvon atBavoAnc

Kpuoxelpoupylkn

Radiofrequency ablation

Torkoc EAeyxocg
OXI| mAgovekTnUa enLBiwonc



Ca HNATO2
MpoxwpnueEVN vOGoC

Tapoéidevn, Mpoyeotepivoeldn, Oktpeotidilo, IFNa,
XnuewoBeparmeia

OXI| mAgovekTnUa enLBiwonc

Sorafenib/Lenvatinib = NAeovéktnua emPiwonc
Regorafenib

Nivolumab (aovoooBepareia)



Ca MPQKTOY

XnuewoBepaneia (Mitomycin C / infusional 5-FU) —
AKTLvoBepareia

— [MAEOVEKTNLO OTOV TOTILKO EAEYXO TNG VOOOU KoL OTNV
emBlwon Twv aoBevwyv EvavTL TNE XELPOUPYLKNG
avtipetwritong (5-etn¢ emiBiwon 82% gvavtl 55%)

KolAloTteplveikn e€ailpeon 0€ MEPLTTWOELG LN AVTATTOKPLONG N
UTTOTPOTINCG TNC VOOOU



ANOzOOEPAMNEIA

e Y& 0Aouc touc MSI-high cupmayeic oykouc

e Pembrolizumab



