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5. SOLA TUMORJEV PREBAVIL

(NOVOSTI V ZDRAVLJENJU TUMORJEYV PREBAVIL)

dne 30. novembra 2016

Organizatorji: Sekcija internisticne onkologije pri SZD

Onkoloski institut Ljubljana
Katedra za onkologijo

LJUBLJANA, Onkoloski institut, Predavalnica stavba C, ZaloSka 2, Ljubljana

Organizacijski in Strokovni odbor: izr. prof. dr. Janja Ocvirk, dr. med.,

PROGRAM:
7.00 - 8.30

8.30 - 8.50

8.50 -9.10

9.10 - 9.25

9.25 -9.40

9.40 - 10.00

10.00 - 11.00

11.00-11.15

11.15-11.30

11.30-11.50

mag. Zvezdana Hlebanja, dr. med.

Registracija udelezencev

Dejavniki, ki vplivajo na odlocitev o dopolnilnem
zdravljenju kolorektalnega raka
dr. Neva Volk, dr. med.

Vloga biomarkerjev v zdravljenju napredovalih
tumorjev prebavil
asist. dr. Martina Rebersek, dr. med.

Razprava

Odmor

Novosti v sistemskem zdravljenju raka trebusne
slinavke
mag. Zvezdana Hlebanja, dr. med.

SATELITNI SIMPOZIJ — Novosti v sistemskem
zdravljenju karcinoma Zelodca in predstavitev
primerov

izr. prof. dr. Janja Ocvirk, dr. med.

dr. Neva Volk, dr. med.

Razprava

Odmor

Novosti v sistemskem zdravljenju CRC
dr. Tanja Mesti, dr. med.




11.50 - 12.10
12.10-12.30
12.30 - 13.30
13.30 - 14.30
14.30 - 14.50
14.50 - 15.10
15.10 - 15.30
15.30 - 15.45
15.45 - 16.05
16.05 - 16.45
16.45 -17.05
17.05 -17.25
17.25-17.45
17.45- 18.00

Novosti v zdravljenju tumorjev danke
izr. prof. dr. Vaneja Velenik, dr. med.

Nove obsevalne tehnike tumorjev prebavil
Ana Jeromen, dr. med.

SATELITNI SIMPOZIJ - Vloga bioloskih zdravil v
zdravljenju MCRC
izr. prof. dr. Janja Ocvirk, dr. med.

Odmor za kosilo

Toksi¢nost fluoropirimidinov
Marko Boc, dr. med., Maja Ravnik, dr. med.

Toksic¢nost tarcnih zdravil v zdravljenju tumorjev

prebavil
Maja Ebert Moltara, dr. med.

Pomen zgodnje paliativne oskrbe v zdravljenju
napredovalih tumorjev prebavil
Andrej Zist, dr. med.

Odmor

PET-CT in MRI pri nacrtovanju obsevanja tumorjev

prebavil
mag. Franc Anderluh, dr. med.

Stereotaksija primarnih in sekundarnih tumorijev jeter

doc. dr. Irena Oblak, dr. med.

HIPEC
Rok Petric, dr. med.

Elektrokemoterapija zasevkov v jetrih
asist. dr. Ibrahim Edhemovic, dr. med.
dr. Erik Brecelj, dr. med.

Perkutano lokalno zdravljenje z nanopartikli
jetrnih lezij

doc. dr. Peter Popovi¢, dr. med.
Nina Boc, dr. med.

Razprava in zakljucek




Dejavniki, ki vplivajo na
odloc¢itev o dopolnilnem
zdravljenju raka debelega
crevesa in danke

Dr. Neva Volk, dr.med.
Onkoloski institut
Sektor za internisti¢no onkologijo

Za uvod: prezivetje bolnikov z rakom
debelega crevesa.....

....pred obdobjem kemoterapije - pred letom 1970...
N N [Ty

Dukes*A  Omejen na mukozo 61%-81%

Dukes B Invazija skozi muskularis mukoze, brez  25%-64%
zasevkov v regionalnih bezgavkah

Dukes C  Zasevki v regionalnih bezgavkah 6%-28%

[ [5letnoprezivetje
....in leta 2010** Stadij II *+* 60%-80%
Stadij IIT 30%-60%

“Klasifikacija po Dukesu (1932)

Gramont. Cli rectal Cancer, Vol. 10, No. 4, 218-26
2011

**The TNM staging system, AJCC/UICC 7th edition

Nezaznavne tumorske celice
o Radiologic evaluation o

Surgical removal

of the tumor o

Adjuvant treatment

f—%

One cell Small tumor Micro-metastasis (Micro) metastasis

agregate Non vascularized vascularized

Dormant cells Few cells > 1-2mm? 2mm? < sensitivity and specificity
Circulating tumor cells

~10° cells Limiting radiology detection

Efficacy of 5FU and OXa




Dejavniki, ki vplivajo na
zdravljenje

TUMOR BOLNIK .
Lastnosti tumorja Starc?st mn spc?.l ;
TNM Stanje z‘n‘mgljlvosn .
Perforacija Spremljajoce bolezni
Poop. morbiditeta
Kirurg/porocilo

S Odnos do bolezni in
Cas (od posega) zdravljenja

Biologija tumorja
Epitelijsko-mezenhimska tranzicija

Plasticity through transitional states during EMT/MET

ZE8 famiy, TWISTA ZEB tariy, TWIST!

Nieto et all. Cell 2016

Molekularni podtipi raka
debelega crevesa

Iskanje podtipov RDC; predvsem st
od genskih podpisov ne more napovedati koristi zdravljenja

, z visokim tveganjem; zaenkrat noben
Mezenhimski podtip - velika ekspresija mezenhimskih genov - slabsa
prognoza

Colorectal Cancer Subtyping Consortium - 6 skupin (15+ ustanov) > 30
kohort bolnikov 0 vzorcev, st. II-IIl DRCD

Consensus molecular subtype in CRC

CMS2 c! CMs4
Canonical _ Metabo Mesenchymal
37% 13%

23%

14%

HSI, CIMP high, . Mixed MSI status, )
hypermutation SCHARR  sonmiow, ciMpiow  SCNARIR

Se niso v
SR - v St klini¢ni

and activation MYC activation deregulation angiogenesis k . ’
s st s praksi !

after relapse and averall survival

BRAF mutations




Rak debelega ¢revesa in danke -
razporeditev po stadijih

Stadiji | Il LI} \%

T1, NO, MO A: T3, NO, MO A:T1-2,N1/Nic,  A: katerikoli T ali
MO; T1, N2a, MO N, M1a

T2,NO,MO  B:T4a,NO,MO  p:.T3.4q, B: katerikoli T ali
N1Nic, M0; N, Mib
T2/3, N2a, MO;
T1-2, N2b, MO
C:T4b,NO,MO (. T4a N2a

MO; T3-4a, N2b,
Mo;
T4b, N1-2, MO

Delez 35 %
incidence

Edge S et al. AJCC Cancer Staging Manual, 7" ed. New York, NY: Springer 2009

Opazovano 5-letno prezivetje glede na
TN stadij

=}
=}

= Recturn
Colon

=
©
2
>
c
S
773
o
3
-
7Y
o
@
>
c
@
7
a
o

TN Category

Leonard L. Gundersen ot al. JCO 2010;28:264-271

Razvoj adjuvantne kemoterapije RDC

Odkritje 5-FU
(Heidelberger)

MOSAIC
adjuvantne KT Oksaliplatin, 5-
FU, leukovorin
(Andre)

NSABP*- C-01]

1957
Zgodnja KT

mizacija

*NSABP_ National Surgical Adjuvant Breast and Bowel Project




Nadaljnji poskusi?

kapecitabin

Peroralna
zdravila
Edrecolomab ‘ |_| ‘ ‘ Aspirin
] 7?

T 1 1

2005 ’ ' T 2017

stadij Il

STADI] III

Izboljsanje celokupnega
prezivetja: 5FU vs kontrola

Stadij I1I:

ved klini¢nih raziskav faze III: +10-12 %




Stadij III: X-ACT celokupno
prezivetje

3-year
— Capecitabine (n=1004) 81.3%
— 5-FUILV (n=983) 77.6%

Cape 2500mg/m? d1-14

Dose modifications in
~80% of patients

Estimated probability

HR = 0.84 (95% Cl: 0.69-1.01)
p=0.07

Twelves et al. NEIM 2005

Oksaliplatin

MOSAIC! : 2246 bolnikov s st. II (40%) in st. III (60%)

*FOLFOX4

erelaps: 21.1%vs. 26.1%

* 3- letno preZivetje brez bolezni (DFS): 78.2% vs 72.9%
(5,3 mes.) HR=0.77; p=0.002

1. André T et. al. N Engl ] Med 2004

MOSAIC - 10-letno obdobje
stadij III

.
e R | |

I"-
R I

—— 0 Evemis
FOLFOX4 672 209
== LVEFU2 &7 250

Overall Survival
(probability)

Log-rank P= 015
HR, 0.797; 95% C1, 0.663 10 0.958

1 2 3 4 5 6 7 8 9

Time Since Enroliment (years)
FOLFOX4
No. a1 risk 672 637 582 553 519 491 457 366 219
Events o P 68 104 133 158 178 185 195
LVEFU2
No. at risk 675 642 581 533 480 454 417 IM M
Events 0 B 126 153 W6 206 223 2

André T et al. ] Clin Oncol 2015




Adjuvantni FOLFOX st. 111
pT3-4 N+

N1-3

Overall Survival
{probability)

Overall Survival
(probability)

Ewnts L

FoLFoxa 40 117 FOLFOX4 228 90
slveRuz oz 13 AR m 7
Logrank P= 248 Logrtank £= D12
HR,0.864; 95% CL 0567 10 1.108 HR. 0.705: 95% C1. 0,535 16.0.528

12 3 4 5 6 7 8 8 10 iz 3 4 5 6 7 8 9 1

Time Since Enroliment (years) Time Since Enrollment {years)

Andre et al. JCO 2015

Standard za st. III:
fluoropirimidini + oksaliplatin

gl DFS A (%) | HR for OS | P value | OS5 (%)

0.78 AT.5% 0.80 A42%
1065093 56.9%v3664% | CI,065-0.97 68.7%vs 72.9%
@5 year @5 year @86 year @6 year

0.78 ABB% 0.85 A27%
CL 068090 57.8%vs64.4% | CI072-1.00 73.8%vs 76.5%
@S5 year @ 5 year @5 year @5 year

0.80 A4.4% 0.87 A3.4%
(Xelox) m@? 353:: 8 ss.zu;sy;uls% Clé) ;ie‘a 9

ND
(57 months FU)

Andre T. ] Clin Oncol 2009
3 5. ] Clin Oncol 2011
D. J Clin Oncol 2011

stadij Il
ozdravijeni 2
oksalipiatinom
%
outeavienis
s#U
A%

STADIJ I




Stadij II

- Randomized trials: Stage || subsets
0y Aems 3708
ntergreup 0035 e SFULY vs, O, T2% vs. 2%

* Majhna dobrobit s 5FU -

o
le 3% WEACT B 8P v Oos. 0

* Ni izboljsanja s FOLFOX

¢ Korist FOLFOX V
podskupini z visokim
tveganjem za ponovitev?

“1Stage Il high risk 71,7%
(T4, Perforation, < 10N)

Dejavniki visokega tveganja
-RDCD stadij II
I P L= T T

Nezadostno stevilo +(<13) +(<12) +(<12)
vzorcenih bezgavk

Slabo dif. karcinom +
(razen pri MSL-H
tumorjih)
perforacija + (lokalizirana)

obstrukeja +

+

Robovi R1/
nedologljivo/blizu

NCCN: trenutna definicija dejavnikov tveganja ni ustrezna!

Mikrosatelitna nestabilnost (MSI)

atch Repair Deficiency (MMR:
logical Subgroup of Colon Cancer

IHC for MMR
protein status

S Thus, IHC for MMR proteins and PCR for MSI detect two
manifestations of the same tumor biology:
* MMR-D is synonymous with MSI-H
« MMR-P is synonymous with MSI-L/MSS

9,4 -24,4% tumorjev stadija II in III




MSI kot prognosticni
dejavnik za stadij II in III

M MMR-P
{ HR (95% Cl); p-Wert

Ribic et al 11 0.31(0.14-0.72)
OP P=0.004

Sargent et al 1 0.46 (0.22-0.95);
oP p=0.03

0.31 (0.15-0.63)
p<0.001

Gray et al I}
OP

Roth et al 1}
5FU +/ Irinotecan

1
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
N,

Ribic, N Engl ] Med 2003; Sargent, JCO 2009; Gray, JCO 2011; Roth, JNCI 2009

Stage Il and IlI
MSI is prognostic and predictive

DFS by MMR status

dMMR
(MSI-H
v
-4
PMMR
(MSI-LMSS)

Time (years)
Untreated

5Y DFS; p=.009
dMMR  80%
PMMR  56%

dMMR: deficient MMR
PMMR: proficient MMR

3
T tyoses)

Treated

5Y DFS; p=.30

dMMR  70%
pPMMR  67%

Sargent D J et al. JCO 2010,28:3219

MSI kot prediktivni dejavnik za
ucinkovitost floropirimidinopv
pri stadiju II?

Nasprotujo¢i si podatki:

ni $kodljivega ucinka pri KT v stadiju II:

e Quasar?!
e CALBG 9581, CALBG 898032




NCCN smernice 2017

testiranje MSI za vse bolnike z RDCD

® identifikacija bolnikov z Lynchevim sindromom
* odloditve o imunoterapiji pri metastatski bolezni
* odlocitev o uvedbi KT pri stadiju II >
NE adj. KT pri stadiju II brez dejavnikov
tveganja, ¢e gre za MSI-H tumor (slabo
diferenciran tumor ni dejavnik tveganja
pri MSI-H!)

v« INCCN Guidelines Version 1.2017
Colon Cancer

ADJUVANT TREATMENT®#4

Observation
Observation

= Observation
Clinical trial
or

Observation
or
Consider capecitabine' or §-FUleucovorin'

Capecitabine’ or &-FUllsucovarint

or

FOLFOX'>L0 or CAPEOX'>444 o7 FLOXE 40
or

Cliniesl tris!

or
Observation
FOLFOX' or CAPEOX'*

I I . |iboth category 1 and prete
[T ary, N1-2, MO Other options Inelude: Flnkualnany\] s

B, ot paramuat Fecn 2, UGS e,
© Sprack ok avc, e ek Sk o b B 50 o o3

alo0L Mw}mmnm\, Mt e Mamatcn

P

ol i R st b Sarcnstr i e 0 33510 cmsielat o SF Ul
1yt T A T Do 3 Kaopt Sy o

= .
i et iona et o g oo, cancer ermﬂlhella! et Intarnabor s Sty of Qv

e e e e po e, e S et o Jmm
Tl

Cheical T NECH

Oksaliplatin in MSI/MSS

status
MOSAIC Study 10 years later

MSS - Tumor - Tumor

|

08

ews Fros Suvival Probabiity
04

og ark p=0,031
Logank p=0.185 e 048 0.
HR-06%a: 08T [pT1-10M) HR-95%GI 048 0211.12]

Disease Fres Suvival Prabas ity

02

Tene Snce ervolmentin years. Time since envolmentin years

Andre et al., J Clin Oncol 2015




Prognosti¢ni in prediktivni dejavniki v
raziskavah

18q delecija
MSI/dMMR;
Timidilat sintetaza (TS) - prekomerna ekspresija in/ali genotip
K-ras, BRAF mutacije
P53 mut

torja CDX2
Hipermetilacija (epigeneti¢na inakt a)- vpliva na gene v poti
ekstracelularnega matriksa

Ekspresija genov

18-gene cla

13-gene cl

STAROSTNIKI IN DOPOLNILNA
KEMOTERAPIJA RAKA DEBELEGA
CREVESA

Dopolnilna kemoterapija pri

oy e
starejsih?
XELOXA, X-ACT, and AVANT) survival for age groups

LS <70 - = LVSFU270
—— XELOXFOLFOX <70 — — XELOXFOLFOX270

7 Trvanabs anayssEverss, o) =T

ETED CT
1 xeLoxrOLFOK<TD aTS(1E)
1 wseuem 16258
| xeoxrouroxam 1zem

051072

osi-0m

0 68 11 197 263 129 304 460 526 500 657 73 986 1051
Study montn
Nueber ot risk.
LWSFU <70 1497 1454 1402 1350 1280 1207 1156 1106 1050 1012 931 78
sFUaTD 424 407 39 79 /S IU I W7 /A 267 US 193
XELOXFOLFOX <70 2418 2320 2267 2197 7008 1848 1426 1070 B79 63 501 526
XELOXFOLFOX>70 480 450 431 414 309 344 274 208 173 130 117 110

Haller et al. Ann Oncol 2015

10



¢ S fluoropirimidini, pozor pri
kapecitabinu

* Priporoceni rezim pri st. III: SLVSFU2

* Vloga oksaliplatina kontroverzna;
mFOLFOX6 - le za bolnike v odli¢ni
kondiciji , posebno pri N2 in/ali
zenskem spolu in/ali MSI

Starostniki in tveganje za zaplete pri
kemoterapiji raka debelega ¢rvesa

FIGURE 1. Comparison of Predicted Chemotherapy
Toxicity for 4 Hypothetical Older Adults

700 a0y unft 7050 wft 800

Comparison of the risk of severe toxicity (>grade 3) related to
chemotherapy of 4 hypothetical patients with colorectal cancer

therapy toxicity

own medications (ADL dependency), with no lab abnormalities.
YO indicates years old.

Pripomocki za izracunavanje
tveganja

e Stadij III: na osnovi ACCENT raziskave:

 Zastadij Il in III: Uptodate - Adjuvant
online/Newadjuvant.com; trenutno ne dela!

11



NEZELENI UCINKI ZDRAVIL

Kardiotoksi¢nost in
fluoropirimidini

Incidenca (aritmije, nekroza ,miokarda, vazospazem)
v raziskavah (N> 400 ) do 4,3%, posamezna porocila
do 12,5%; smrtnost do 0,5% 1
Tveganje lahko > koristi adjuvantne KT
Stadjij II - prekiniti
Stadij III - sodelovanje s kardiologom, monitoring?
(tezko v praksi)
Opcije: zamenjava zdravljenja - ralitreksed
(Tomudex®). Ué¢inkovitost TOMOX = FOLFOX; ni

rand raziskav faze III. Toksi¢nost ralitrekseda pri
ledvi¢ni insuficienci! Druga moZnost: tegafur- uracil.

1. Polk A. Cance

Sopojavi: MOSAIC - periferna polinevropatija po
zdravljenju s KT po shemi FOLFOX

Grade 3
Grade 2
® Grade 1

Evaluable Patients (%)

During 28days 6mo 12mo 18mo 24mo 36mo 48mo
treatment

Follow-Up Time

Andre et al, JCO 2009

12



Periferna polinevropatija

* Simptomi se lahko pokazejo 3 mesece
po KT, pri vecini izzvenijo 6-12 mesecev
po KT

* preeksistentna nevropatija - samo
fluoropirimidini

Neplodnost

Incidenca RDC med mladimi naras¢a -
pomisliti na na¢rtovanje druzine

Zelo malo raziskav na Zivalskih modelih, Se
manj na ljudeh: 5FU vpliva na
spermatogenezo, ni jasno, ¢e si opomore
Oksaliplatin: 41 %izguba menzesa med KT,

ne sprozi menopavze

Posvet: napotitev na krioprezervacijo
sperme/ oocitov, embrijev; GnRH pri Zenskah

Kapecitabin in inhibitorji
protonske ¢rpalke

TRIO-013/LOGIC (GE prehod, metast: ): inhibitorji
protonske ¢rpalke zmanjsujejo u¢inkovitost kapecitabina z
visanjem pH, kar vodi v spremenjeno disolucijo in absorpcijo.!

Retrospektivna analiza RDCD, st. I-ITI, 298 bolnikov: krajsi RFS
v skupini z IPC (HR, 1.65; 95% ClI, 0.93-2.94; P = .09)?

Prodoct-Lismit Survival Estimates




Odprta vprasanja - trajanje
adjuvantnega zdravljenja in ...

¢ IDEA - International Duration Evaluation of
Adjuvant Chemotherapy -prospektivna,
mednarodna - 6 RCT, > 12.000 bolnikov

3 vs. 6 mesecev XELOX/FOLOX

rezultati 2017???

...zacetek zdravljenja z
adjuvantno KT

¢ Klini¢ne raziskave: uvedba 4-8 tednov po op

* Metaanaliza! : 15510 bolnikov, retrospektivna, razen 1
kohorte: 4 tedne zamika, npr. s 4 na 8 tednov -
prezivetje (OS) L

e Zacetek KT 8 in 12 tednov po op: 14 in 30 % manjsi OS
po 5 letih

KONSENZ: uvedba KT takoj ko je bolnik za to

sposoben, vsekakor pred 12. tednom po posegu. Korist po

8. tednu pa je vedja pri kombinaciji z oksaliplatinom

1. Biaggi ). JAMA 2011

Smernice

Early colon cancer: ESMO Clinical Practice Guidelines
for di i and foll p'

R. Labianca’, B. Nordii etta’, 5. Mosconi', M. Mandald', A. Cenvantes* & D. Amoid®

14



National
wnmhmw NCCN Guidelines Version 1.2017 TR
O

HeEh R Colon Cancer

\mwh‘

PRINCIPLES OF RISK ASSESSMENT FOR STAGE Il DISEASE'23
isks of therapy compared 1o potential benafits, Including prognosis. This should
morbidity

discussion regaraing

high-risk characteristics, and patient preferences.
o should

the following should
» Number of lymph nodes analyzed after surgery (<12)
» Poor prognostic features (eg, poorly differentiated histology [exclusive of those that are MSI-H]; lymphaticivascular invasion; bowel
abstruction; PNI; localized perforation: close, indeterminate, o positive margins)
+ Assesament of other comorbldities and -miclpntud Iife expectancy.
than &%

4
*Mictosateit Insabltty (Mol or Mismatch Rm-F:MI‘lR) Testing
" o MSI* testin ‘with a personal history of colon or rectal cancer to identify individuals with

" Lynch syndrome. Sae NCCN Guidiines for Genelic/Enmilal High-Risk Assessment. Colorectal
» st may har and FU

ge
"IHE for MR

NCCN NCCN Guidelines Version 1.2017
CON R Colon Cancer

PRINCIPLES OF ADJUVANT msm (10F2)
iplatin is s 5-FUI

* FOLFOX s superior o 5-FUlleucovorin for patients with stage Il
et ot patliis i hage R b sfcat FLOK W
q us &
S At s e o the addition of oxallpatin
stage il high. is

fernative to FOLFOX or CAPEOX but FO{.FOXWCAPEO)( are preferred.
tage i

colen cancer.® FOLFOX Is
good. or with stage Il colon

cancer.
A

addition il ® patients age 70 and older has not been pr
fenib, mnumm.mplma nivolumab,

cetuxim:
" pembraizumab should not be used In the mjw.m ‘setting for patients with stage I or ll colon cancer outside the setting of a clinical trial.

15



5.S0LA TUMORJEV PREBAVIL

POMEN BIOMARKERJEV V SISTEMSKEM
ZDRAVLJEN]JU GI tumorjev

Onkolo3Ki institut Ljubljana
30.november 2016

Asist.dr.Martina Reberek,dr.med

Definicija biomarkerja- ncipictionary of Cancer
Terms (NATIONALCANCER INSTITUTE)

“A biological molecule found in blood, other body fluids, or tissues that is a sign of a
normal or abnormal process, or of a condition or disease. A biomarker may be used to
see how well the body responds to a treatment for a disease or condition. Also called
molecular marker and signature molecule. “

Vloga biomarkerjev v onkologiji

Questions that can be answered by cancer biomarkers

Prognossic Diagnostic Predictive
It lkely 1 What type of 15 thi the
develop At opeimal
this cancer? drug for ey
cancer?
Pharmacodynamics Fecurrence
What's the will the
ogtimal dose cancer

far myy body? retum?




Prognosti¢ni dejavniki pri metastatskem karcinomu debelega ¢revesa in danke
ESMO Consensus Guidelinesfor managementof
patientswith colon and rectal cancer A personalized
appruachto dlinicldecision makin
(HL) SchmolL etal Annalsof Oncology 23: 2479-2516, 2012)
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KRAS...RAS

* KRAS status v kodonih 12 in 13 prvi molekularni oznacevalec za
napoved odgovora na zdravljenje z EGFR zaviralci pri bolnikih z mCRC
(2008)

* mtKRAS v kodonih 12 in 13 = 30-40 %

* Vsi bolniki z wtKRAS v kodonih 12 in 13 ne odgovorijo na EGFR zaviralce

* Druge mutacije vzdolZz RAS/RAF/MAPK signalne poti, ki napovedujejo
odgovor na sistemsko zdravljenje




Mutacije vzdolz EGFR signalne poti pri mCRC
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RAS proteins are predictive biomarkers for
response to anti-EGFR mAbs

EGFR signalling via RAS

Impact of anti-EGRF mAb by RAS mutation status

[ RAS effector pathways 1 [

Attenuation of signalling Constitutive signalling

[ e.g. Tumour proliferation ] [ Inhibition of tumot iferati ] [ Tumour proliferation

‘Schubbert S, ot al.Nat Rev Cancar 2007:7:295-308:
Foon KA, et a. IntJ Radiat Oncol Biol Phys 2004/53:984-90;
4 2012:14:207-14;

Berg M, Soreide K : F, ; M, mutant;
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Biomarker-guided treatment has the potential to improve
clinical outcomes

/ Spare potential side
—| Safety effects in patients.

not likely to benefit

[ Efficiency ] [ Spare expense in patients

Effica Concentrate therapeutic interventions on
Y patients likely to benefit

not likely to benefit

Conloy BA, Taube SE. Dis Markers 2004;20.35-43
Keloff GJ, Sigman CC. Eur J Cancer 2005:41481-501.
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Prioies for Personalized Medicine. 2008 (accessed 13-01-16)
Heinemann V, ot a. Cancer Treat Rev 2013; 39.562-601




NRAS status- nov biomarker v zdravljenju metastatskega raka
debelega crevesa in danke

Status mutacij v KRAS genu je prvi molekularni napovedni dejavnik za odgovor na
zdravljenje z EGFR zaviralci pri mCRC: Obvezno testiranje pred zdravljenjem z EGFR
zaviralci od leta 2008 (Podatki iz randomiziranih klini¢nih raziskav faze Il in I11)

mutacija v BRAF genu V600E — v 5 do 10 odstotkih, prognosti¢ni dejavnik (testiranje na
OlL od 2010)

KRAS mutacije v kodonih 61, 146, NRAS mutacije v kodonih 12, 13, 61, 146

Mutacije v KRAS, BRAF in NRAS genu se izklju¢ujejo

Status mutacij v NRAS genu novi ni nap i dejavnik za odgovor na
zdravljenje z EGFR zaviralci pri mCRC- obvezno testiranje sept. 2013/jan. 2014

Mutacije v KRAS genu- kodon 61 in 146, in v NRAS genu- v kodoni 12, 13, 61 in 146:
prisotne v = 15%

Retrospektivna analiza prevalence RAS mutacije pri
bolnikih z mCRC

malo podatkov iz predhodnih klin.raziskav o prevalenci RAS pri bolnikih z mCRC
Klin.raziskava faze Ill- PRIME: 52%

Klin.raziskava faze II- 52%

mtBRAF: 5-15%

Rezultati- 5 klin.raziskav faze lllin faze Ib/Il, Il z WtKRAS v eksonu 2: Vkljugenih 1860
bolnikov: Prevalenca drugih RAS mutacij- mtkRAS eksonih 3 in 4, mtNRAS v eksonih 2,3,4
19.1%

Retrospektivne analize OIL

- Wt KRAS 54.5 % (LICAR et al. KRAS mutations in Slovene patients with colorectal cancer :
frequency, distribution and correlation with the response to treatment. Int. j. oncol., 2010;36: 1137-1144)

+ Wt KRAS 53.8 %, m BRAF 5.1 % (LICAR et al. Distribution of some activating KRAS and BRAF
mutations in Slovene patients with colorectal cancer. Med. oncol. (Northwood), 2011:36 (5): 1137-1144)

* Wt KRAS 64.5 %, m BRAF 7.4 % (Rebersek et al. Efficacy of First- line systemic treatment in
correlation with BRAF V600E and different KRAS mutations colorectal cancer- a single institution
retrospective analysis. Radiol Oncol 2011;45(4):285-291.




Prevalenca mtBRAF- 5 Klin.raziskav

* Prevalenca mtBRAF 8.1%

* Visja pri Zenskah kot pri moskih: 10.3% vs 6.9%, p=0.024

* Visja pri karcinomu kolona kot pri karcinomu rektuma: 10.1% vs 4.5%, p<0.001

* Mejno statisti¢no znacilno visja v histol.vzorcih metastaz kot v primarnem tumorju:
13% vs 7.9%, p=0.059

* NiZja pri bolnikih z mCRC PS ECOG 0 vs PS ECOG 1-2: 6% vs 10.3%

peeters oi,2015

mtBRAF kot molekularni biomarker za prognozo bolezni

« Srednje preZivetje vseh bolnikov z nemutiranim in mutiranim BRAF genom (p= 0.05)

prsivage beinkav

Rebersek M, Doktorska disertacija:VPLIV MUTACU V KRAS N BRAF GENU TER HISTOLOSKIH PARAMETROV NA POTEK BOLEZNI PRI BOLNIKIHZ RAZSEIANIM
REVESA IN DANKE RAVUENIU, 201

Izkusnje OIL: SLOQUEST

C. Tumor characteristics

A. Patient characteristics data




Refining the population for anti-EGFR therapy: key publications and EU product labj
variations in mCRC
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Advances in First-Line Treatment of mCRC and
Improvements in Median OS

CRYSTAL: Greater patient selection extended the OS benefit with
cetuximab + FOLFIRI

ITT (unselected)* KRAS exon 2 wt!

78 (0.77-1.00) HR=0.796 (0.67-0.95) 69 (0.54-0.88)
p=0. p=0.0024

0S estimate

"0 6 12 18 24 30 36 42 48 54 - 12 18 24 30 36 42 48 54 O 6 12 18 20 30 36 42 43 54
[ Months.

Months
Cetuximab + FOLFIRI (n=599) Cotuximab + FOLFIRI (n=316) Cotuximab + FOLFIRI (n=178)
FOLFIRI (n=599) FOLFIRI (n=350) FOLFIRI (n=189)

A similar effect of increasing biomarker selection was observed in the Phase Ill PRIMIE study of 1st
FOLFOX * panitumumab?

1anCusem .1 Gl Oncl 2013292011-201,

2 Gt .t a1 CiOncl 201533682-700

5 Douarg 1. o 0 Erl ) e 3013365 10751035,

com dita from Van Cutsem €, et s
S tumumab re approved i patients with RAS Wt mCRC 4 Cetuximab and panitumumab are ot indicated forthe
it for whom RAS umor tatus s unknown.t*




ESMO consensus guidelines for the management of patients with metastatic
colorectal cancer (E. Van Cutsem etal. Annals of Oncology 0: 1-38,2016
doi:10.1093 /annonc/mdw235)

Tkivna vs. tekoca biopsija krvi

Clinically validated ‘gold standard"* Minimally invasive®

Source of analysed material known (i.e. primary Dynamic patient monitoring!
tumour or metastasis)

Source of fresh DNA!
Provides tumour histology?

Suitable for inaccessible tumours?

May reflect tumour heterogeneity*

1. Diaz LA, Bardell A J Cin Oncol 2014:32579-85
2. Crowly E et al. Nat Rev Ciin Oncol 2013;10:472-84.

Potential clinical applications of liquid biopsy
Diagnosis Treatment Response Progression

Early detection’? Monitoring levels of tumour markersi2

eligibility DetecEcarty Detecting minimal dentityine
o tarpeted] response vesidual iseasel? emergent resistant
to therapy™? onesi?

therapy'?

- o

Assessing tumour heterogeneity’?

@ Primary tumour cell @ Wetastatic tumour cell

1. Diaz LA, Bardell A, J Gin Oncol 2014:32:579-5
2. Haber DA, Velculescu VE. Cancer Discov 2014:4:650-61




Clinical performance comparison of RAS mutation detection in plasma and tissue samples
from stage IV colorectal cancer patients for first-line anti-EGFR therapy selection
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HER 2 testiranje

* Pomen HER 2 pri mCRC

* Biomarker pri metastatskem karcinomu Zelodca in GE prehoda

* Kljuéni faktor v tumorogenezi nastanka karcinoma Zelodca in GE prehoda

* HER2 je pomnozZen ali prekomerno izrazen v < 20% karcinoma Zelodca in GE prehoda

DOLOCANJE:
- Fluorescen¢na in situ hibridizacija (FISH)
- Imunohistokemi¢no (IHC)

HER2 prekomerna izrazenost pogostejsa pri intestinalnem tipu (30%) kot pri difuznem
tipu (5%) karcinoma Zelodca

HER 2 expression in gastric cancer

<:I Range: 8,2%-53,4%

Amplification, % Progaastic

105
1
168 ChinarMexicarGermany
Mas 1 . 166 Germany

Jorgensen et al Oncology 2010; 78: 26




Proti HER 2 usmerjena zdravila

2013

1980-ta 1990-ta 2000 | [200a] [2006]
|

| |
odobritev odobritev
1981: odkritie trastuzumaba s trastuzumaba v Odobritev
paklitakselom v EU dopolnilnem trastuzumaba v
2001510) s e odobritev
VEUinzoA VEUinZDA festumab
VEU november
Razvoj odobrites odobritev
e e st
docntaksalont odobritev
veu et
iy v EU marec
trastuzumaba v
kombinaciji s
K722 metastatski
rkielodeav
EU (januar)

ToGA: Phase I study of trastuzumab in aGC

5-FU or capecitabine

+ cisplatin
(n=290)

HER2-positive*
advanced gastic or GE] cancer

R
(n=584)
— ==

Primary endpoint: OS
Secondary endpoints: ORR, PFS, TTP, DoR, safety

HC 1 )
Do o SN — + Bang el Lnce 2010,

Klini¢naraziskava faze Ill- ToGa

chemotherapyalone for treatment of HER2-positive

£
(ToGA):aphase 3, open-label, i ial ( Bang Y], etal. Lancet 2010; 376:687-97)




HER?2 testiranje pri karcinomu Zelodca in
GE prehoda (algoritem)

Vzorec bolnikovega tumorja

1
IHC

e ==

PR

IHC- imunohistokemiéna metoda
ISH - in situ hibridizacijska metoda

Klini¢na raziskava faze III- ToGa (2)- OS, PFS

ToGA: OS benefit was greatest in patients with
high HER2-expressing tumours*

Events Median 0S' HR 95% CI
1.0
0.9 —  Trastuumab 120 160 065  051-083
0.8 = XCIFC 136 118
0.7
0.6
0.5
0.4
0.3
0.2
01+ 1.8 16.0
0.0 T T T T T T — T T T T T T T T 1
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
z
4.2 months
No. — 218 196 170 142 122 100 84 65 51 39 28 20 12 11 5 4 1 0
atrisk — 198 170 141 12 9 75 53 39 28 20 13 N 4 3 3 0 0 0

MONTHS © BANG, etal Lancet 2010,
#IHCH OR IHC2+ CONFIRMED BY ISHHPOSITIVE RESULT
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Testing of HER- 2 positivity in adenokarcinoma of stomach and

gastroesophageal junction (THEIA)
Kavalar R, etal. Poster 1079 (XXVIII World Congress of the World Association of Societies of Pathology
and Laboratory Medicine)

* V sklopu laboratorijske raziskave je bilo testiranih 802 vzorcev bolnikov z
adenokarcinomom Zelodca in GE prehoda:

- Biopti¢ni vzorci: 71.3%
- Resektati primarnih tumorjev: 27.9%

* Pozitivnost 17%, kar je v skladu s ToGA kliniéno raziskavo (16.6%)

ALGORITEM - 1.red terapije metastatske bolezni

Algorithmic appreach 1o first-line treatment of metastatic esophagogastric cances

Bendel et 3.

©2016 pToDate

MSI testiranje pri mCRC

* v primeru MSI pozitivnega metastatskega karcinoma debelega ¢revesa in danke (3.5 -
5%), za odlocitev o zdravljenju z imunoterapijo (anti- PD1 monoklonalna protitelesa)

Priporocila NCCN Guidelines Version 1.2017 Colon cancer: imunoterapija z nivolumabom
ali pembrolizumabom v 2.ali 3.liniji MSI pozitivnega metastatskega mCRC

. SR duntrimat Vervams 1 AT
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ZAKLJUCKI

* Biomarkerji:
- Napovedni dejavnik za odgovor na zdravljenje
- Prognosti¢ni dejavnik za izhod bolezni

* V prihodnosti..............
- Nove metode dolo¢anja biomarkerjev (teko¢a biopsija krvi)

- Novi biomarkerji (MSI pri mCRC za imunoterapijo)

Hvala za pozornost
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Novosti v sistemskem
zdravljenju raka trebusne
slinavke

Zvezdana Hlebanja

»

Zahrbten, pozno odkrit, hitro
potekajo¢, smrten

PROJECTED CANCER DEATHS
2030:

1 - ca plju¢

2 - ca Pankreasa
3 - cadojke

-

colorectal

8

prostate = |- -

Projected cancer deaths (thousands)
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Zahrbten, pozno odkrit, hitro
potekajo¢, smrten

Stage st Dlagnash | .7 m:"‘l‘"""

5 letno prezivetje: I
5-6%

Radikalna i
kirurgija: cca 10%
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Rak trebusne slinavke

o Pogost: 7. najpogostejsi v Evropi

o V Slo zboli skoraj 400 bolnikov letno (ve¢
Zensk kot moskih)

o Zdravljenje zahteva multidisciplinarni pristop

o Edino kurativno zdravljenje je kirurSko
(15-20%)

o Vecinoma le paliativno

Rak trebusne slinavke

o0 95% neoplazem trebusne slinavke so exokrini
raki

o Simptomi bolezni nastopijo pozno (bolecina,
zlatenica, izguba teze)

o Prva diagnosticna metoda je obi¢ajno UZ
(odkrije tu > 3cm )

ERCP diagnosti¢na in terapevtska metoda za
razreSitev zlatenice

o Za doloCitev stadija bolezni CT prsnega kosa in
CT trebuha

Pred zdravljenjem dolocitev TM CA 19-9
Histoloska potrditev (ni vedno nujna)

NY

Q

» &

Delitev glede na resektabilnost

o V grobem jih delimo na:
- Jasno resektabilne
- Neresektabilne

o V primeru dvoma je potrebna laparoskopija
ali laparotomija
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Sistemsko zdravljenje raka
trebusne slinavke

o Adjuvantno

o Napredovale rake trebusne slinavke delimo
A
- metastatske
- lokalno napredovale

Adjuvantna kemoterapija

Q

Po RO resekciji

Zacetek 4 - 6 tednov po operaciji - skupno 6
mesecev

o Pred uvedbo adjuvantne KT opravimo CT
trebuha

Dolo¢imo nivo CA 19-9

NCCN in ESMO smernice priporo¢ajo adjuvantno
KT vsem bolnikom, ki so bili uspesno resecirani,
saj je verjetnost sistemskega razsoja visoka (ve¢
kot 80%, moznost lokalne ponovitve pa > 20%

Q

Q

Adjuvantna kemoterapija

o ESMO - adjuvantno priporoa samo zdravljenje
s KT

o Radiokemoterapijo pa samo v sklopu
randomiziranih raziskav

o NCCN - vkljuéujejo radiokemoterapijo, kot
dodatek k adjuvantni kemoterapiji, dopuscajo
moZznost zdravljenja samo z adjuvantno KT

o Stevilne randomizirane, kontrolirane Studije in

meta - analize ugotavljajo, da se celokupno

preZivetje podaljSa, ¢e so bolniki po RO operaciji

adjuvantno zdravljeni s KT




L3 &
Gemcitabin adjuvantno vs BSC

o CONKO - 001 (faza Ill)

o Podalj$a DFS (13,4 m vs 6,9 m)
o Podalj$a 0S (22,8 m vs 20,2 m)
o 5 letno prezivetje (20,7% vs 10,4%)
o 10 letno prezivetje (12,2% vs 7,7%)

OG- o0,

——— Gemcitabine

0,754

------ Observation

Survie globale

» &

Citostatiki v adjuvantnem
zdravljenju
o Fluoropirimidini (5 - FU, Kapecitabin) -
ESPAC-1
o Gemcitabin - CONKO-001
o ESPAC - 3
- Gemcitabin vs. infuzijski 5 - FU
- DFS, MS in OS enak (MS 23 mesecev)
- Gemcitabin manj toksicen

Potekajo kliniéne Studije s kombinacijami
citostatikov GEMCAP, FOLFIRINOX




Sistemsko zdravljenje
napredovalega raka trebusne

slinavke

o0 15 - 20% operabilnih
o Ostali lokalno napredovali ali metastatski
o MS 8 - 12 mesecev za lokalno napredovale
¢ Samo 3 - 6 mesecev za metastatske
0 VRSTO KT DOLOCA ZLASTI PS BOLNIKA !

PS bolnika

WHO/ Karnofsky | Status bolnika
ECOG/
ZUBROD
100 aktiven, brez znakov bolezni
1 20 aktiven, minimalni znaki bolezni
1 80 zmanjSana aktivnost, zmerni znaki bolezni
2 70 ni normalne aktivnosti, skrbi zase
2 60 potrebuje obcasno pomo&
3 50 pogosto potrebuje pomoc in zdravnisko
oskrbo
= 40 prizadet, potrebuje posebno oskrbo
4 30 moc¢no prizadet, indicirana hospitalizacija
4 20 zelo bolan, nujna hospitalizacija, aktivha
terapija
moribunden
smirt

Sistemsko zdravljenje
napredovalega raka trebusne
slinavke

o NOBENA KT NE OZDRAVI METASTATSKEGA
RAKA TREBUSNE SLINAVKE

o OLAJSA SIMPTOME BOLEZNI
o UPOCASNI NAPREDOVANJE BOLEZNI
o PODALJSA ZIVLJENJE




Sistemsko zdravljenje
napredovalega raka trebusne
slinavke

o Odvisno od PS bolnika, je KT lahko
monoterapija, ki ostaja osnovni princip
zdravljenja za PS < 1, (Noben od uporabnih
citostatikov ne presega ORR > 10% o0z MS 6-7
mesecev) vendar je kliniéna dobrobit > 27%
Razlog relativne kemorezistence raka trebusne
slinavke ni povsem znan, verjetno gre za
inhibicijo TSG, kar omogoca tumorskim celicam,
da se izognejo s KT inducirani apoptozi

Q

&
o0 Za bolnike v izrazito dobrem PS priporocamo
kombinacije citostatikov, zlasti Folfirinox
(ACCORD 11 studija) oz Gemcitabin + Nab
Pacli (MPACT Studija)
&

ACCORD 11

=
=
=
=




ACCORD 1

SE143 Vhcat oMt on 4ded 574 Adviced Lisnts Oocinrong I Mork Tham
st o 5% of Patients in the Safety Population.”
o Toksicni profil
FOLFIRINOX Gemeitabine
Event (N=171) (N=171) P Value

no. of patients/total no. ()

Hematologic
Neutropenia 75/164 (45.7)  33/167 (21.0)  <0.001
Febrle neutropenia 9166 (5.4) 27169 (1.2) 0.0
Thrombocytapenia 15/165 (9.1) 67168 (3.6) 0.04
Anemia 13/166 (78) 107168 (6.0) NS

Nonhematologic

Fatigue 39/165 (23.6)  30/169 (17.8) NS
Vomiting 24/166 (14.5)  14/163 (8.3) NS

Diarrhea 21165 (127)  3/169(18)  <0.001
Sensory neurapathy 15/166 (5.0) 07169 <0.001
Elevated level of alanine  12/165 (7.3)  35/168 (208)  <0.001

aminotransferase

Thromboembolism 11/166 (6.6) 7/169 (4.1)

08, months

™ 75t

" (8% C0 parcentile
TR
5 114

3
3
5
H
H
3
&

Sistemsko zdravljenje
napredovalega raka trebusne
slinavke — KT 1. reda

o UP TO DATE 2016

o PS (0-1)

o Ni komorbidnosti

o Bilirubin < 1,5x zviSan:

o Folfirinox raje kot Gemcitabin ali GEM + Nab
Pacli ali GEM CAP

o Za bolnike z Bilirubinom >= kot 1,5x zviSan

Folfox (raje kot GEM +/- / metabolizira ¢ez

jetra)




o PS=2

o0 Zmerna komorbidnost

o Bilirubin < 1,5x zviS§an - mono Gemcitabin
ali GEM CAP ali Kapecitabin ali S-1 mono

o Zelo selekcionirani bolniki s PS = 2 in
izredno visokim tumorskim bremenom
GEM + Nab Pacli (boljSi RR)

o Bilirubin > 1,5x zviSan - Folfox

o0 PS >=3 ™ izbira KT izrazito individualna

priporoca se BSC !

Kemoterapija 2. reda je
odvisna od:

o

Kt 1. reda

PS Pridruzene
bolezni

Kemoterapija 2. reda

o PS (0-1)

o Za te bolnike ima kt 2. reda prednost pred
BSC

o Ni optimalnih kombinacij

o Ce je KT 1. reda temeljila na Gemcitabinu,

se za te bolnike priporo¢a da kt 2. reda

temelji na derivatih 5 - FU (Folfox, Folfirinox

?, Folfiri)




Kemoterapija 2. reda

o PS (0-1)
o Ce je kt 1. reda temeljila na derivatih 5-FU
(Folfirinox), se za te bolnike v 2. redu priporoc¢ajo
kombinacije Gemcitabina ( +/- Nab Pacli )

Ce je PS = 2 - monoterapija Gemcitabin

Ce je bila kt 1. reda Folfox (zaradi zvianega
Bilirubina) naj bo kt 2. reda Gemcitabin mono
eventuelno GEM +Nab Pacli
PS>=3 -BSC!

Q

Povzetek in priporocila

o Vsi bolniki z rakom pankreasa, naj imajo za
dolocitev stadija CT prsnega koSa in trebuha

o Dolo¢en naj imajo nivo TM CA 19-9 pred
zaCetkom zdravljenja

o Nujna je multidisciplinarna obravnava (+
upostavanje bolnikovih preferenc, tumorskega
bremena in psihi¢nih vidikov)

o NUJNO JE AGRESIVNO ZDRAVLJENJE BOLECINE
IN DRUGIH, Z RAKOM POVEZANIH SIMPTOMOV

o POTREBNA JE VKLJUCITEV BOLNIKOV V ZGODNO

PALIATIVNO OSKRBO

o0 Vsem bolnikom, kjer je to mozno, ponudimo
informacije, o potekajocih kliniénih Studijah

o Bolnikom z lokalno napredovalo ali
metastatsko boleznijo, ponudimo zdravljenje
s sistemsko KT, v skladu z ASCO, NCCN,
ESMO smernicami

o Zdravljenje s KT zmanjsa znake bolezni in
podaljsa prezivetje

o BOLNIKI MORAJO RAZUMETI, DA JE KT

PALIATIVNA IN NE KURATIVNA
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NOVOSTI V SISTEMSKEM
ZDRAVLJENJU
METASTATSKEGA
KARCINOMA ZELODCA

Janja Ocvirk

Ljubljana, 30.11.2016

Razkritje

Predavanje sponzorira podjetje Eli Lilly Farmacevtska druzba, d.o.o.

Predstavitev odraza mnenja in izkusnje predavatelja, ki niso nujno stalisca

podijetja Eli Lilly in njihovih zaposlenih.

Ostala sodelovanja s podjetjem Eli Lilly v zadnjih 24 mesecih:
« Clanica Svetovalne skupine

* Predavateljica

Napredovala bolezen

= Prognoza napredovale bolezni je slaba z <10% 5-letnim
prezivetjiem
= Vloga kemoterapije je paliativha

= Nove kombinacije KT dajejo viSje odgovore, malo CR, ¢as
trajanja odgovorja in OS sta Se vedno kratka




NCRI REAL-2 trial

— — pirubicin
i isplatin
N 5- U
D . e
Bolniki z lokalno o — pirubicin
napredovalim ali . 3
metastatskim rakom M IsPIa!m S
Zzelodca ali poziralnika, ki | =——> | | = Kapecitabin ( )
niso bili predhodno 7
zdravljeni s kemoterapijo A 3 S
E— pirubicin
? ksaliplatin
J 5- U
A . ]
L— L pirubicin
Naért 2 X 2 ksaliplatin

n = 204(interimna analiza) Kapecitabin ( )

n celokupno = 1002
Primarni cilj: OS (non-inferiority/superiority)

Sumpter K et al. Br J Can 2005; 92:1976-1983

Cas do napredovanja bolezni

Arm PFS (m) 1 year PFS p-value HR
i (95% ClI) (95% ClI)
Y
y
\ ECX 6.7 23.6 (18.5-29.1) 0.802 0.98 (0.82-1.17)

Prezivetje m KZ (ITT)
Arm OS (m) 1 year survival p-value HR
(95% CI) (95% ClI)

\ ECX 9.9 40.8 (34.7-46.9) 0.389 0.92 (0.76-1.11)

G5




Rezultati REAL
* primarni:
« Kapecitabine ni inferioren 5-FU
» Oksaliplatin ni inferioren cisplatinu

« Tripleti
« Kapecitabine lahko nadomesti PVI 5-FU

« Oksaliplatin lahko nadomesti cisplatin

« EOX izboljsa uc€inkovitost v primerjavi z ECF

Celokupno prezivetje Tax 325

ToGA

Zasnova raziskave!

2 po presoji raziskovalca

« Odprta studija

5-FU ali kapecitabin®

+ cisplatin
HER2 pozitivni (n=290)
3.807 bolnikov testiranih za napredovali ali
HER2 status, od tega 810 metastatski rak
HER2 pozitivnih (22.1%) Zelodca ali GEJ
(n=584)
napredovali vs. metastatski +  Xeloda 1000 mg/m? bid d1-14 3w x 6
rak Zelodca vs. GEJ »  5-FU 800 mg/m2/dan v kontinuirani iv. infuziji d1-5

q3w x 6
merljiva vs. nemerljiva bolezen
cisplatin 80 mg/m?2 g3w x 6
ECOG PS 0-1vs 2
+  Herceptin 8 mg/kg uvajalni, nato
kapecitabin vs. 5-FU
6 mg/kg q3w do progresa




Izbor bolnikov

« Zozitev taréne populacije z 22,1% na J
ToGA population Exploratory analysis
Target
DC‘|3U|3HDH
[IHC 2+/FISH+ #
or IHC 3+]

Mot eligible
for ToGA for To

Figure 4. HER2 positivity rates in patients with gastric or
\ GE junction cancer

1. Chung et al. Poster 6511; ECCO-ESMO, 2009

Celokupni odgovor!

Sekundarni cilj

ITT — z namenom zdravljenja

Bolniki [ F+C + trastuzumab
(%) 60 B FeC
p=0.0017
50
p=0.0145
40 47.3%
41.8%
30
. 34.5%
20

10  p=0.0599

0 24% 54%
CR PR ORR
1. Bang et al. Abstract 4556, ASCO 2009, ORR=CR + PR

CR, popolni odgovor; PR, delni odgovor

Celokupno prezivetje pri IHC3+ ali IHC2+/FISH+'
Eksplorativna analiza
10 mediana
0.9 dogodki OS  HR  95%Cl
08 FC+H 120 160 065 051,083
0.7 + FC 136
0.6 -
05
0.4 -
0.3 -
0.2 - H
0.1+ 11.8 i 16.0
0.0 ;

ol oo hahen kR d
0 2 4 6 8 10 1214 16 18 20 22 24 26 28 30 32 34 36

Cas (meseci)

No. 228218 196 170 142122100 84 65 51 39 28 20 12 11 5 4 1 0
at 218198 170141 112 96 75 53 39 28 20 13 11 4 3 3 0 0 O
risk

1. Bang et al. Abstract 4556, ASCO 2009




Napredek v zdravljenju napredovalega
karcinoma zelodca 1. linija

mediana celokupnega prezivetia (mOS) pri napredovalem/metastatskem raku Zelodca

BSC ()
FAMTX @
C+S1 @)
CF @ |
IF 6
EOF © |
DCF @) |
ECE S
ECX ®
XP ()
EOX ©®
Trastuzumab + X/FC®) HER2 IHC 2+ / FISH+ and IHC 3+

0 5 10 15 meseci

Dank, 2008
Cunningham, NEIM 2008
Kang, 2007

Van Cutsem, ASCO 2009

Murad, 1993
Vanhoefer,2000
Ajani, 2009

Van Cutsem, 2006

ron o
oNoo

2. Linija zdravljenja
* Irinotekan

* Paklitaksel

* Ramucirumab + paklitaksel
* ramucirumab

1. Wilke H et al. Lancet Oncol. 2014;15(11):1224-1235. 2. Fuchs CS et al. Lancet.
2014;383(991):31-39. Ajani JA et al. J Natl Cancer institut 1994,; 86: 1086-91 4.
Sym SJ et al. Cancer Chemother Pharacol 2013; 71: 481-88

A Phase 11 Study of Weekly Paclitaxel as Ses

Mediana prezivetja do
napredovanje bolezni je bila
2.6 meseca in mediana
celokupnaga preZivetja 7.8
meseca.

NeZeleni ucinki so bili blagi,
najpogostje neutropenija, ki
se je pojavila pri 16%
bolnikov v >gradus 3.




Folfiri in irinotekan v
monoterapiji sta enako
ucinkovita

= Irinatccan monetberapy
= mFOLFIRI

Pmgressiom free
Survival (pm bability)
-

1] 25 50 15

Time (months)

Fig. 1 Kaplan-Meier phot of progression-free sarvival

Biweekly i

randomised p

Med zdarvljenjem z irinotekanom
samim ali irinotekanom in
cisplatinom ni statisti¢no znacilnih
razlik

3 Clin Oneol 34438 4444. 2013

Ni statisti¢cno pomembne razlike me
zdravlejnje z irinotekanom in
paklitakselom v 2 liniji zdarvljenja
napredovalega karcinoma Zelodca




RAMUCIRUMAB (CYRAMZA)

* Humano monoklonsko protitelo,
usmerjeno proti receptorjem, je odobreno
kot samostojno zdravilo ali v kombinaciji s
paklitakselom za zdravljenje bolnikov z
napredovalim rakom Zelodca ali
adenokarcinomom OGJ po predhodni
kemoterapiji.

* Specifi¢no se veze na receptor VEGF 2 in
zavira vezavo VEGF-A, VEGF-C in VEGF-D."?

oa

References: 1. Clarke JM, vtz HL Th EU Summary of Product Characte
3. Fuchs Cs etal. L 4. Wilke H et al. L 9

ZDRAVILO cYRAMZA JE ANTIANGIOGENO ZDRAVILO, KI SPECIFICNO
ZAVIRA AKTIVACIJO RECEPTORJA ZA VEGF 2!

MEHANIZEM DELOVANJA: RAMUCIRUMAB - PREGLED

VEGF-C
v;m: A m VEGF 0
CYRAMZA
(VEGF Receptor 2
antibody)

VEGF Receptor 2

CELL SURFACE

BLOOD VESSEL
ENDOTHELIAL CELL &

'VEGF = vaskularni endotelijski rastni faktor
Reference: 1. Cyramza EU Summary of Product Characteristic, approved 25.1.2016

CYRAMZA Ramucirumab - 2 raziskavi

RAINBOW: KOMBINIRANO ZDRAVLJENJE (N = 665) REGARD: MONOTERAPIJA (N = 355)

NEOPERABILEN, LOKALNO NAPREDOVALI ALI

NEOPERABILEN, LOKALNO NAPREDOVALI ALI
METASTATSKI RAK ZELODCA/GE PREHODA

METASTATSKI RAK ZELODCA/GE PREHODA

* Napredovanje med ali po:

* Napredovanje med ali v 4 mesecih po 1L
- 4 mesecih 1L kemoterapije
ALl
« ECOGPS 0-1 - 6 mesecih adjuvantne kemoterapije
+ ECOGPSo0-1

kemoterapije

Randomizacija 1: 1* Randomizacija 2:1 *

CYRAMZA + paklitaksel® cvramzaS (n=238)
(n=330)

. 8 mglkg qaw (~60-min
8 mglkg q2w (~60min e/ iﬁfzz‘i’i'a()‘ .

infuzija) +
80 mg/m? (~60min ESS
infuzija)
PRIMARNI OPAZOVANI DOGODEK: PRIMARNI OPAZOVANI DOGODEK:
CELOKUPNO PREZIVETJE CELOKUPNO PREZIVETJE
GE prehod ~ gsstroszotageain prehod; ECOS = Eastern Caopenstive Oncology Group Vehodna skupina 2
'S = stopnia zmoglivosti; BSC = najbolise podporno zdravijen] a B tedna
Gonbrafels Sbmasie; enliva Bolazan prost hermenivi boisznt in &8s do
2 B mesecem).

sodelovanie v onkologijl; Pt
Stratifikacijski dejavniki:

redovania bolezni po zaravlieniu prve izbire (<5 mesecev proti X
1Gilus jo trajo) B8 an
*Seratitkaciski Gejauniki: Geografsko cbrmosie, lokasiia primarnega sumoria in izgubs telssns mass v zadnih 3 mesecih
100% proti<10 ).
Cikius je ‘trajal 14 dri.
i . 2. Fuchs CS et al. Lancet, 2014;383(9911)31-39.

Reference: 1. Wilke H etal.L



ZELODCA"?

[EERrAINBOW

(kombinirano zdravljenje)

ZDRAVILO CYRAMIZA JE PRVO ANTIANGIOGENO ZDRAVILO, S KATERIM SE
DOSEZE ZNACILNO IZBOLJSANJE PREZIVETJA PRI NAPREDOVALEM RAKU

REGARD

(monoterapija)

PRIMARNI OPAZOVANI c Siveti
DOGODEK o v
PrezZivetje brez napredovanja
SEKUNDARNI OPAZOVANI Objektivni odziv tumorja
DOGODEK = Objektivni dele? odziva
= Stopnja nadzora bolezni
Kakovost Zivljenja
Reference: 1. wilke H et al. Lancet Oncol. Fuchs CS etal, Lancet

C prezivetje

Prezivetje brez napredovanja

Prezivetje brez napredovanja po 12 tednih
* Vnaprej dolo¢ena éasovna tocka

Objektivni odziv tumorja
= Objektivni delez odziva

* Stopnja nadzora bolezni

Kakovost Zivljenja

RAINBOW: OS'

SREDNJA VREDNOST OS: MESECI

CYRAMZA
+ paciitaxel

96, [

PRIMARNI OPAZOVANI DOGODEK

| 30%POVECANJE
i SREDNJE VREDNOST!
1 os

0.807 (0.678, 0.962);
0168

X 3 SN
Bsferencai i Wilke H et ol Lancet Oncol

Placebo RS
+ paciitaxe! 74mesecs
o L
; -4
Stevio s tvegarjem
HR (95% Clj= el

RAINBOW: PFS!

SREDNJA VREDNOST PFS: MESECI

SEKUNDARNI OPAZOVANI DOGODEK

CYRAMZA
+ paciitaxel

44 .

52% POVECANJE
SREDNJE VREDNOSTI

——— CYRAMZA ¢ partianet [n=2001

Placebo
+ pacitaxel
n
29meseca
2-9 !
esecn R I
Stevio s tveganjem
HR (5% Clj= e SRR 0%
0.635 (0,536, 0.752); T
P<0.0001
PFS = presivetie i HR = razmerje tveganja;

Bsferencai i Wilke H et ol Lancet Oncol




RAINBOW: ORR"?

STOPNJA NADZORA BOLEZNI

Objektivna stopnja

odziva [QRFPR) CYRAMZA
+ paclitaxel
In=330)
CYRAMZA 80 - 0.8% :
+ paciitaxel
] 0.3%
279+ (& 9
st % H
£ o 52.1% 17.5%
Placebc
+ pacitare 204
0
16.1-
B Fopon ocav (<) Denioszv(?r) [ stabine bolezen (50
ORtex O Stopnja nadzora bolezni (CR + PR + SD) je bila pri zdravljenju s CYRAMZA +
= Funausogf A paklitaksel 80,0% (n =330), pri zdravljenju s placebom + paklitaksel (n = 335) pa
63,6 %
(OR[95 %1Z] = 2,32 [1,63; 3,31]; P < 0,0001).
oRR 3
Reference: 1. Wilke Hetal L L Oncol. Data on file. EliLillv and C¢ LCPiac )

RAINBOW: CYRAMZA JE V KOMBINACII S PAKLITAKSELOM V
SPLOSNEM DOSEGLA PROFIL TOKSIENOSTI, KI SO GA BOLNIKI
DOBRO PRENASALI'

NEZELENI UCINKI S POGOSTNOSTJO 25 % PRI BOLNIKIH, KI SO PREJEMALI CYRAMZA V KOMBINACLI
S PAKLITAKSELOM

CYRAMZA + paklitaksel (n = 327) PLACEBO + paklitaksel (n = 329)
NezZelene reakcije
po organskem Vseh stopenj 23. stopnje | Vseh stopenj >3. stopnje
sistemu (%) (%) (%) (%)
(MedDRA)
Levkopenija 33,9 17,4 21,0 6,7
Nevtropenija 54,4 40,7 1,0 18,8
Trombocitopenija 13,1 1,5 6,1 1,8
Driska 32,4 3,7 23,1 1,5
Gastrointestinalne
krvavitvet % R b %
Stomatitis 19,6 0,6 7,3 0,6
Utrujenost 56,9 11,9 43,8 55
Periferni edem 25,1 1,5 13,7 0,6
Hipoalbuminemija 1,0 S 4,9 0,9
Proteinurija 16,8 1,2 6,1 0
Epistaksa 30,6 o 7,0 [
Hipertenzija s etbit st 2511 14,7 b 5.8 27
Delez prekinitev zaradi nezelenih utinkov je bil podoben v obeh véjah 12 % bdinik 2 zdravilom

CYRAMZA + paklitakselom, proti 11 % bolnikov, zdravijenih s placebom + paklitakselom.

AE y Activiti
' /avitev ob dr H i jtev, hemat hematohezijo, krvavitev iz hemoraidov, Mall

eissov si I avitev
$VKijucuje hipertenzivno kardiomiopatio.
Eeferencain G Poyzeiel lavnin znadiinstizdraviia, odobren 25012016

RAINBOW: NAJPOGOSTEJSI NEZELENI UCINKI!

AL GRADES. GRADE:

LEUEOPENA

e m—
NEGTROPEN(A
THAGMEOCTIOPENiA  JERT™
OWARHOCA
O HAEMIRSHAGE EVENTS IR
STOMATITS ==
AT
PERIPHERAL DEDEWA IR
HYPOALBUMINAEMIA I
PROTEINUAIA JE——
EPISTANS J———
HPERTERSION Qe -

%0F PATIENTS EXPERIENCING AN ADVERSE REACTION % OF PATIENTS EXPERIENCING AN AVERSE REACTION

GI= gastrointestinalni
Reference: 1. Cyramza Povzetek glavnih znatiinost zdravila, odobren 25.01.2016




RAINBOW: izbrani nezeleni ucinki’

At onaoes oRAde
L —— -—
PeoTemyi — 1
LR e O FAILORE M -
APERTEIION Gp—— —_—
G NADOERAG -
INEAISON SELATCO HEAETION TP 3
RERL TanRe. .
COMGEETIAE HUART CARURE P2 '
VENOUS THROMBOCKOLSH L )
sveziaL toRomsaENac s {
o PEECEATON .
e e SR R T R e e e
¥ OF PATIENTS EXPERIENCINO ANATVERSE EVENT. 4 OF PATITNIS EXPERIENCING AN ADVERSE EVENT.

Glegasts

Reference: 1, Wike H et al, Lancet Oncol. 2014:15(1 k1224235,

RAINBOW: IZBOLJSANA QOL'

AKTIVNOSTI IDR.

x =
] stanje Mo BT relesna zmogiivost B
2
H H £ 1} b ) * 1 it 3 n » %

& “

" P

i @

» n

S e i

B Utnjenost e 81| soetina

T T Y B3 ) £ 3 [ ® Y ) B
EDN TEON

QOL = kakovost Zivijenja
Reference: 1. AlBatran S£ et al.J Clin Oncol. 2014:32:55. Abstract 4058.

REGARD!

REGARD: MONOTERAPIJA (N = 355)

NEOPERABILEN, LOKALNO NAPREDOVALI ALI
METASTATSKI RAK ZELODCA/GE PREHODA

* Napredovanje med ali po:

- 4 mesecih 1L kemoterapije
ALl
- 6 mesecih adjuvantne kemoterapije
* ECOGPS 0-1

Randomizacija 2: 1 ¥

cvrRAMZAS [GEPEL)] Placebo §( =117)

8 mglkg q2w
(~60-min infuzija) + BSC q2w +BSC

PRIMARNI OPAZOVANI DOGODEK: CELOKUPNO PREZIVETJE

B5C=
podpomo zitavienje: 2w = na 2 fadoa =

' 10% proti <10 %),
§Cllus f sl 14,

1. Fuchs CS etal. Lancet. 2014;383(9911):31-39.
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REGARD: CELOKUPNO PREZIVETJE

SREDNJA VREDNOST OS: MESECI PRIMARNI OPAZOVANI DOGODEK

374 POVECANJE |
i SREDNJE :
i VREDNOSTIOS |

CYRAMZA

52 [&

e CYRAMZA[ns738]

Placebo

3.8 :

HR (85% Cl)= EYRAMER i
0.776 (0,603, 0.998); gy x e
47

HR = razmerje tvegania; Cl= interval zaupanja; OS = celokupno prezivetie

Reference: 1. Fuchs CS et al. Lancet. 2014:383(9911):31-39.

REGARD: PFS!

SEKUNDARNI OPAZOVANI DOGODEK

STOPNJA PFS PO 12 TEDNIH e eREiCs)

CYRAMZA

40..

CYRAMEA f0=338)

VERJETNOST PFS

Placebo o

16..

P<0.0001

PFS = preivetie brez napredovanja
Referenca: 1 Fuchs CS et al. Lancet, 2014:383(9911)3139.

REGARD: SEKUNDARNI OPAZOVANI DOGODEK
QoL

GLOBALNI QOL 6 TEDNOV PO ZACETKU ZDRAVLJENJA PO
BOLNIKOVI SAMONAVEDBI'

IZHODISCE CYRAMZA Placebo n =
n = 238 S S
B TEDNMmproved 9.7% n = 110 Improved .4.3% n =28

Worsened Worsened 8.5%

- Zdravilo CYRAMZA proti placebu (izboljSano ali stabilnol =
h 34,0 % proti 13,7 % (P = 0,23 zaradi manjkajo&ih podabkov]_l

Manijkajoc¢i podatki so vecinoma posledica prekinitve zdravijenja pred
nacrtovanim ocenjevanjern QOL.
« Napredovanje bolezni je prispevalo k > 70 % prekinitev zdravijenja.”

QoL = kakovost zivijenja
Fuchs CS et al. Lancet, hau l et al. Poster. : European
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NCCN Clinical Practice Guidelines in Oncology: Gastric Cancer: Version 1.2016

ERINCIPLES QF SYSTEMIC THERAPY

Systemic Thetapy for Metastatic o Locally Advanced Cancer [where local therapy is not indicated)
* Trastuzumab should be added 1o first-line for HER2-new
[sn Pringiples of. Patrdoglc Rw b and HER2-new Testing lC\“‘i'l Bl
category 1

' Comblnlllon m:n cther cmmomor-pr agents (categary 28}

for use with
Einthins Tharagy
Two-drag cytotoxic regimens are preferred because of kower taxicity,  22500-Line Therapy
Triee-trug eytotaxic regimens should be prior therapy and performance status (PS);
patients with good P§ and -:mniolwuumﬂrmmm + Preferred Regimens:
+ Prafarred Rogimens. 5 jons* Ramucirumab and paciitaxel (category 1177
- + Docetaxal (category 1/7452
ey 2l for and + Paciitaxel (category 1)1
aliplatin ' 138 + Irinctecan (category 178+

= Other Regimens: » Ramucirumab (categary 1152

» Paciitaxel with mpl-wm:-w-m’"ﬂ * Dther Regimens:

+ Docetaxsl with ciapiatinds

‘ » Irinctecan and cisplatin %4
‘fluﬁwyﬂmlﬂm 3 (Mucrouracil’ or capacitabina) s

' + Irinctecan and i it or
E Pulm” an (category 28) B
+ Fluorouracil’ and irinatecan (category 1137 + Docetaxel and irinotecan™ (category 28)
» DCF modifications
¢ Do |, cluplatin, snd Muorcuraci®™

-arboplatin, and fluarouracil {category za‘;ﬂ
jein, cisplatin, and Nusssursed] [categery 1
» ECF modifications [category 1%
© Epirubicin, cxaliplatin, and flusroursei
© Epirublcin, clsplatin, and capectabine
Epirubiean, caaliplatin, and capecitabine

NCCN Clinical Practice Guidelines in Oncology: Esophageal and Esophagogastric Junction
Cancers: Version 3.2015

Therapy for ic er Locally Cancer
* First-Line Therapy; Preferred Regimens: “Fluorouracil and
irinotecan” GHIHW rrom emnolv 2Ato uloqory 1. The

9 R, Louvet C, Ries P,
etal. phase lll study of
1 |, and Versus ep cisplatin,
and in gastric A h
i igestive,
Fedération Nationale des Centres de Lutte Contre Is Cancer, and
Groupe C en Study. J Clin

Oncol 2014;32:3520.3526.
= Second-Line Therapy:
» Preferred Regimens

L} i and for EGJ ad i " ehanged
to i and for il
1 for EGJ ; category 2A for

esophageal adenocarcinoma).”

0 Single-agent docetaxel, paciitaxel, and irinotecan changed from
category 2A to category 1.

4 for EGJ " changed to
“Ramucirumab for adenccarcinoma (category 1 for EGJ
adenccarcinoma; category ZA for esophageal adenocarcinoma)”™

* Section hudlnﬂ revised: for
[cmqonf ZB]"
* Footnote reg: was

produced boltorunulm when with
trial) than it ula as a single agant (REGARD trial); therefore,
is

e results
of the MINEOW trial have bun pmsanlea only in abstract form and
awalt full publication.”




NCCN Clinical Practice Guidelines in Oncology: Esophageal and Esophagogastric Junction
Cancers: Version 3.2015

for HERZ-neu
[See Principies of Pathologic Review and HER2-neu Testing (ESOPH.8]]

v G with cisplatin [category 1)"
» Combination with other chemotherapy agents (category 28]
. nat for with
FEirat-Ling Therapy i
Two-drug cytotoxic regimens are preferred because of lower toxicity, W’m« 3
Three-drug eytexic unimnnnouleumme for medically fit “Fiatored & gy wd P
nl:l-nr.- with good P§ toxicity ot et e SNSRI
Preferred Regimens: [category 1 faf E category 2A for
+ DCF (docetae, ciaplatin, and fuorouracit!) (category 1)"
» DCF modifications » Docetaxel categary u"“”
" Docetassl, ciaplatin, and Aucrouracil'® : Paciians! {catagory 11%3
© Docetaxsl, oxaliplatin, and Nuorouraciit'® i 'ﬁ??*,mm (eategory 1 for EG
o Docetaxsl, carboplatin, and flucrouracil (category 2827 o
» ECF {epirubicin, clsplatin, and flucrcuracil) (category 1177 * Ctter Regimans:
» ECF modifications (category 17° + Irinatecan and claplatin®® 4
© Epirubicin, m.lllpl.ln. and fluorouracil + Irinotecan and tor 3,

© Epirubicin, cisplatin, and
¢ Epirubicin, oxaliplatin, and n.clﬂah
. Fluvmwu:ll' and Mluniﬂm IJ

capectabine catagory 28)

» Docetaxel and Irinatecan®® (category 28)

and cisplatin®* <7+ Mitonrycin and irincteca;
;g.q.gw 1) = * Mitormycin and fluarourscil® 5
ine " or and
e:allplolln“""
* Other Regimens:
» Paciitaxel with mpumn M'Samopuhnm:
mlwilh

+ Docet
+ Docetaxel categery 28)
. Fluor»)’flmlglmn“'“ [Muorcuracil® or capecitabine]

» Docetaxe
» Packitaxer® 4!

NCCN Clinical Practice Guidelines in Oncology: Esophageal and Esophagogastric Junction
Cancers: Version 3.2015

|su Principles of Pathologic Review and HERZ. mu \‘uhnn |L5L>uv 81
[cateqgory 1)

\ Combination wath other chamothacspy agents fcatagory 25)

ik Bl e,
Tove-81g Eytoteaie ragimans are peatasred because of lower Teakeity ‘on prics Eherapy and PS:
Thewe-drug cytonic ragimens should be rum-d for medicalty fit © Praferred Reginsns!

patients with geod PS » and el for adenocarcinoms

« Preferred Ragimans: category 1 for £ category 2A for
» BCF [docetaned, owmm mnwwrxlllnmunm- 0" Docatansl (category 17205

» DCF modification: Pacanel (cal Tyalas
= Docetaxel, :|nnunn. and fsorouracil'® oy

inatecan (categony |
© Desewtuxel, cualiplatin, sed fusrcurseal1® Ramucirumab for adenocarcincma [category 1 for EGJ iy
 Docetazsl, carbeplatin snd flucrourscil (category 28578 P ; category 2A f
» ECF (apirubicin, ciapiatin, and Bucrouract] (categery 1)°! Other Regimena: 4
» ECF modifications (category 117 ""‘“‘“’"‘ "‘“"““"’"z + 208
 Epirubicin, cxaiiplatin, and flucrouracil Ao e or
 Epirublicin, ciaplatin, and capecitabine tegory "
* Epirubicin, cxabiplatin,and capecitabine » Dowlarcal and Iinctecms™ frmimgery 29
» Flucesuractl and irnotecen {caleguey 1) 2 + Aliemative Beciniens for Conpidacation (categore 261
» t Mioemycin and irincteca
 Migeryiin ared Musorouracit &
and
ol e |mumn" [eategory 28)
. maw..us-e‘m'{awww o nmaum
+ Docetanal

» Paclitaxer®341

ESMO priporocila 2016

MeTEsorUrogy

[
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16t et Tt o
ety g s s St v 35 CF cigplatin

3 forer e K, Cplatin wnd copes Sl

13



Zakljucki

» kemoterapija na osnovi 5FU in platine

« kapecitabin in oksaliplatin sta uporabni alternativi 5FU in
cisplatina

« docetaksel +5FU — vedja ucinkovitost v primerjavi
5FU/cisplatin

= vloga antraciklinov pri adenokarcinomu

« Trastuzumab je prvo taréno zdravilo, ki ima dobrobit na
prezivetje bolnikov z napredovalim adenokarcinomom
HER2+ .

Zdravljenje metastatske bolezni - 2 linija

*Kemoterapija s paklitakselom samim ali v
kombinaciji ali kemoterapija z irinotekanom
lahko podaljSata prezivetje.

*Ramucirumab podaljsa preZivetje in
prezivetje do napredovanja bolezni bolnikom
z napredovalim adeno-karcinomom Zelodca in
gastroezofagealnega prehoda v 2. liniji v
monoterapiji ali v kombinicaiji s
paklitakselom.

Hvala za pozornost
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Zdravljenje metastatskega
adenokarcinoma kardijez
ramucirumabom in
paklitakselom — primer bolnika

Dr. Neva Volk, dr.med.
Sektor za internisticno onkologijo
| ——
Onkoloski institut

Razkritje

Predavanje sponzorira podjetje Eli Lilly
Farmacevtska druzba, d.o.o.

Predstavitev odraza mnenja in izkusnje
predavatelja, ki niso nujno stalis¢a podjetja Eli
Lilly in njihovih zaposlenih.

1A, 3 (67 let)

21.9.2015 prvi pregled na Ol, v radioterapevtski ambulanti

FA: mati imela kozni limfom, brat raka na Zelodcu — je zdrav
Anamneza: Ze eno leto hujsa (10 kg), 2 meseca bolecine v trebuhu
PS po WHO 0, klini¢ni status bp

Diagnostika
UZ trebuha, Rtg pc — bp
Gastroskopija 3.9.2015: 1 cm nad zobato linijo eksulceriran tumor,
distalno nekaj cm prerasca kardijo
Hi: dobro dif. tubulni adenokarcinom kardije
Endo UZ: prerascéanje tumorja kardije skozi vse sloje stene Zelodca
do m. proprije (T2) na 45cm, Siri se do globine 38 cm, na tej globini
v zadnjem mediastinumu 11 mm patoloska bezgavka

E




Dodatna diagnostika

* CT prsnega ko3a in trebuha 22.9.2015: 4 mm
suspektna velika zgostitev v pljucih D, v jetrih v
2 seg. 17 mm, v 7 seg. 15 mm- metastazi, tik
pod kardijo s tumorjem 4 suspektne bezgavke
do 9mm

e Tumorski markerji 28.9.2015:

CEA 35.8, CA 19-9 687, CA 72-4 58

Konzilij

e MDT 30.9.2015: sistemsko specificno
zdravljenje

l. red zdravljenja

¢ FISH:— gen za Her-2 pomnozen

e 20.10.2015 — HOX; po 10 dneh kapecitabina
enterokolitis Ill. stopnje

e 2.-6. ciklus KT po shemi HOF — zaradi driske I.

st. 5-FU v 75% odmerku do 18.2.2016, po 6.
ciklu periferna polinevropatija I. st.




Evaluacija

* CT prsnega koSa in trebuha 5.1.2016:

ni vec jasnega tumorja v Zelodcu, ni vec
povecanih regionalnih bezgavk; v jetrih 2 leziji v
5seg. 10 mm, v 3 seg. 20 mm. V D zg. pljucih
Se vedno ovalna sprememba, nesumljiva za
metastazo

¢ Normalizacija tumorskih markerjev po 3.
ciklu KT

Dinamika vrednosti tumorskih markerjev
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....vzdrzevalno zdravljenje?

Trastuzumab vzdrzevalno 10.3.2016 -2.6.2016

Ze 31.3.2016 povisan tumorski marker CEA, v
naslednjih tednih narascanje Se drugih markerjev
(CA 19-9in CA 72-4)

CT prsnega kosa in trebuha 15.4.2016: nadaljnji
regres dveh zasevkov v jetrih (4 in 6 mm), v
pljucih drobna interlobarna bezgavka

CT prsnega kosa in trebuha 29.6.2016: v jetrih
stevilne novo nastale metastaze do 25 mm,

ponovno viden tumor kardije 40x45 mm, zelo
zozen lumen poziralnika




Il. red sistemskega zdravljenja

¢ 30.6.2016 uvedena Cyramza (ramucirumab) v
kombinaciji s paklitakselom (100 %)

¢ Ob uvedbi disfagija, pasaste bolecine v zg. delu
trebuha, PS po WHO 0

e Laboratorijski izvidi ob uvedbi:

> encimi holestaze: AF 3,28, GGT 4,26

|l. red - nadaljevanije

¢ Po 1A ciklu disfagija prehodno izzveni, hrani se normalno,
izboljSanje hepatograma, prehoden padec LDH

* Prejel 3 popolne cikle do 8.9.2016 — disfagija manjsa,
poslabsanje polinevropatije po prstih rok in podplatih (2.
st.), brez drugih nezelenih ucinkov

e CT prsnega kosa in trebuha 12.9.2016: povecane bezgavke
med jetri in trunkus celiakus so vecje in Stevilcnejse, merijo
do 19x28 mm, patoloske bezgavke segajo do odcepisca
renalnega zilja, najvecja meri precno 17 mm, Stevilne lezije
v jetrih so vecje, najvecja do 45 mm (prej 20 mm )
metastaz, povecanje primarnega tumorja kardije, stena
zadebeljena na 35 mm (prejsnji¢ 23 mm) dolzina 7 mm
(prej 65 mm). Mnenje: progres.

Dinamika vrednosti tumorskih markerjev

Ramucirumab+paclitaksel

vrednosti tumorsidh markerjev

HOX/HOF




Paliativna oskrba

21.9.2016 — doma melena; v oskrbi mobilnega
paliativnega tima, t 3.10.2016
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Novosti v sistemskem zdravljenju

CRC

Dr.Tanja Mesti, dr.med

AFLIBERCEPT — VEGF zaviralec

Bevacizumab (humanizirano protitelo)

Arti-VEGF VEGF soluble recoptors.
e =)
N (vear) J°
~

L P J
vzasmYumm 2

Small-molecule
VEGFR TKis
(soeatenit, sunitinib,
pazopanit, axiting)

Endothelial cell

AniI-VEGFR-2

(DC101, ramucirumab)
@111 -
Al L

Aflibercept (himerno protitelo)

VELOUR: Aflibercept pri predhodno
zdravljenih bolnikih z mRDCD

600 pts

Affibercept 4 mg/kg IV
+ FOLFIRI q 2 weeks

11

N 600 pts

STRATIFICATION FACTORS:

FIRST PATIENT IN: November 2007

ENROLLMENT COMPLETED:
1226 randomized, 1216 treated

Final analysis at 863 OS events

DISEASE
PROGRESSION "™ DEATH

PRIMARY ENDPOINT: OS

SECONDARY ENDPOINTS:
ORR, PFS, safety, PK

Van Cutsem E et al. JCO 2012
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Velour  Aflibercept + FOLFIRI 19.8vs 11.1 13.5vs 12.1 6.9vs4.7
FOLFIRI (n=614) p<0.001 (0.82; p=0.0032) (0.76; p<0.0001)
(n=612) (n=531/530)

VELOUR: Aflibercept pri predhodno
zdravljenih bolnikih z mRDCD

Van Cutsem E et al. JCO 2012

VELOUR: Aflibercept pri predhodno
zdravljenih bolnikih z mRDCD

L
e b

Van Cutsem E etal_JCO 2012

Aflibercept

» Zdravljenje RAS WT in MT bolnikov
» 2L zdravljenja

» Nezeleni ucinki:

e krvavitve

» perforacije prebavil/nastanek fistule
e arterijska hipertenzija

e tromboemboli¢ni dogodki

* proteinurija

* neutropenija

e driska




REGORAFENIB — Multikinazni zaviralec

CORRECT: Pat
with regorafe

Pincebo+ BSC (n=256)
dai

once.
3 waeks on, 1 week off

Primary endpoint: overall survival (OS)

Grothey A et al. Lancet 2013; 381:303-312

Regorafenib
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Grothey A et al. Lancet 2013; 381:303-312

Regorafenib

» Zdravljenje RAS WT in RAS MT bolnikov

» 3L ali 4L zdravljenja

» Nezeleni u€inki:

* krvavitve

* miokardna ishemija in infarkt

¢ sindrom posteriorne reverzibilne encefalopatije
e gastrointestinalna perforacija in fistula

¢ arterijska hipertenzija

* zapleti pri celjenju ran

* neZeleni ucinki na koZo (hand and foot sindrom)




ESMO guidelines: continuum of care in patients
with WT mCRC

Scenario 1 Scenario 2

CT doublat + bevacirumab

CT doublet = antl-EGFR
antibody

Regorateni

4

ESMO guidelines: continuum of care in patients
with RAS MT mCRC

Scenario 1 Scenario 2 Scenario 3
i
|
2L
| |
E'

TAS-102 (trifluridine + tipiracil
hydrochloride)

e median ov : ed §

frequently «
were neutropenia,

s 5.7 months
e Cl, 0.56 to

e o ek

N Engl ) Med 2015;372:1909.19.
R1 Mayer, E Van Cutsem and al.

TAS-102

[y — T —y a——Tp w————
[ e Pace =265

umm

N Engl) Med 2015;372:1909.19.
RJ Mayer, £ Van Cutsem and al.




Povzetek

> Aflibercept — 2L

» Regorafenib — monoterapija, po izZz¢pani
sist.ter.

¢ Nezeljeni ucinki obeh: Zilni zapleti (tromboze,
embolije), perforacija notranjih votlih organov,
arterijska hipertenzija, proteinurija

» TAS-102 — ko fluoropiridini odpovejo

¢ Nezeljeni u¢inek: neutropenija




Novosti v zdravljenju raka danke

Vaneja Velenik

Kaj je standard?




Predop CRT je ucinkovitejsa kot poop CRT

CAO/ARO/AIO-04

823 pts

5-FU: 1 g/m¥d x5

mg/mifd

5-FU: 500
o bl ol Vo

RT: 504 Gy + 5.4 Gy

f‘ﬂ‘; B ‘f’"'f’_‘f m 5-FU: 500 mg/m?/d
— o
RT:50.4 Gy
5 let (11 let) Poop CRT Preop CRT p

Lok.ponovitev 13% 6% 0.006
Ohranitev sf 19% 39% 0.004
Akut.toks. G 3-4 40% 27% 0.001
Pozna toks. G 3-4 24% 14% 0.01
0Odd.zasevki 38% 36% 0.84
0s 76% 74% 0.80

Sauer etal. N Eng ) Med 2008

Predop CRT je ucinkovitejSa kot predop RT

FFCD 9203

RT: 450y

Gerard JP et al. ) Clin Oncol 2006
Bosset JF et al. N Eng J Med 2006

Kratek rezim RT

¢ 3 kljucne raziskave

krg W W W

TME [__KT5-FU/LVéEeje CRM+ |
W 1]
krg TR TR
oe Ramanon
Vo | e | W | e [Wemna] G
Ralapse Relapse | Ratio %
Rue st 3y Rats sty
L 0 T R B R T
senon
outcn | 8| man | w7 | 8% | o |zesen
(@080 P01
nc R | o | | e | s | a4 [vaam
aven reooom
L FLT) BT T

Kapiteijn E et al. N Eng J Med 2001
Sebag-Montefiori D et al. Lancet 2009




RT ne izboljsa LK ob “slabi krg“

MRC CR 07 raziskava
TME kakovost Stopnja lokalnih ponovitev (3 leta)

N RT+TME TME

,Poor 154 (13%) 10% 16%

Defekti v muskularis proprii

,Moderat” 398 (34%) 4% 10%

Intra-mezorektalna ekscizija

,Optimal“ 604 (52%) 1% 7%

Mezorektalna ekscizija

HR
2.0

2.8

4.5

Sebag-Montefiori D et al. Lancet 2009

e Zaporedje RT, KT, krg je pomembno
(CAO/ARO/AIO-94)

¢ Sinergisticen ucinek RT- KT s 5-FU
(FFCD 9303, EORTC 22921)

* RT lahko dopolni le optimizirano operacijo
(Dutch TME, MRC CR 07)

5x5 ali CRT?

5x5 in
takoj krg

CRT in
odlozena krg




5x5 ali CRT?

m 5x5 + krg vs krg

Svedi Dutch TME MRC CR 07
N=1168 N=1861 N=1350

LRpo13 L LRpo10L

LRpo5L
9% vs 26% 5% vs 11%

5% vs 12%

p<0.001 p<0.001 p<0.001

OSpo 13 L OSpo10L
38% vs 30% 48% vs 49%
p<0.008

OSpo5L
70% vs 68%

n.s.

n.s.

Fokesson et al. JCO 2005 Van Gijn et al. Lancet Oncol2011 Sebag-Montefiore et al. Lancet 2009

5x5 ali CRT?
XD crres i
CAO/ARO/AIO FFCD 9203 EORTC 22921
N=823 N=762 N=1011

LRpo10L LRpo10L
preCRT vs post CRT preCRT vs preRT
7% vs 10%

P=0.04

LR po 10 L
preCRT vs preRT
8% vs 16% 12% vs 22%

p<0.05 p<0.001

OSpo10L OSpo10L
60% vs 60% 68% vs 67%

0Spos5L

51% vs 49%

n.s.

n.s. n.s.

Sauer et al. JCO 2012 Gerard et al. JCO 2006 Bosset et al. Lancet Oncol 2014

5x5 ali CRT?

T T

Poljska Trans-Tasman
N=312 N=326
Vstopni kriteriji (DRE) VSt(‘éFL’J”Z'_',\(/:';S”“
Nizki T3-4 Nvsi T3 ll\lvsi

Primarni cilj
Ohranitev sfinkra
(15% razlika)

Primarni cilj

Lokalna ponovitev
(10% razlika po 3 L)

Bujko K et al. Radiother Oncol 2004
Bujko K et al. Br J Surg 2006
Pietrzak L et al. Radiother Oncol 2007




5x5 ali CRT?

Poljska itudija m—n

Akut. toksi¢nost (G3-4, %) 18 <0.001
pCR (%) 1 16 <0.001
CRM+ (%) 13 4 0.02
Ohranitev sfinktra (%) 61 58 n.s.
LR (4L, %) 11 16 n.s.
0S (4L, %) 67 66 n.s.
Pozna toksi¢nost (G3-4, %) 10 7 n.s.

Bujko K et al. Radither Oncol 2004
Bujko K et al. Br J Surg 2006
Pietrzak L et al. Radiother Oncol 2007

5x5 ali CRT?
Trans-Tasman $tudija 5x5 Gy _n
Akut. toksi¢nost (G3-4, %) 28 <0.001
PCR (%) 1 15 <0.001
Ohranitev sfinktra (%) 63 69 0.22
LR (3L, %) 7.5 4.4 0.24
0S (5L, %) 74 70 0.62
Pozna toksi¢nost (G3-4, %) 5.8 8.2 0.53
*< 5cm od AKC 12.5% vs 0%

Ngan SY al. JCO 2012

5x5 ali CRT?

T T

- Nizja akutna toksi¢nost - Ve¢je zmanjsanje tumorja
- Bolniku prijazna th - Manjsa kirur$ka morbiditeta

- NiZja cena - Lahko varno kombiniramo s KT




Kaj vemo?

Standardna CRT zagotavlja:
— boljso LK
— Vedji delez pts z ohranjenim sfinktrom

Kratek rezim je bolj toksic¢en

Vedji deleZ LR pri kratkem reZimu (7.5% vs 4.4% CRT),
posebno pri nizko lezecih (12.5% vs 0% CRT)

Oddaljeni zasevki (%)

Delez oddaljenih zasevkov

mNSABP-R02 = INT-0114 mNorway EGITSG-1
NSABP-R0O1 ®Mayo-NCCTG INT-PVI mGITSG-2
® Dutch-TME mUIsan B CAO/ARO/AIO
40
35
30
25
20
15
10
5
0
krg samo krg > RT krg > KTRT KTRT = TME

Adjuvantna KT izboljSa preZivetje

f Coloractal Disease
I53ue 4, pp 447457

A systematic review and meta-analysis of adjuvant
chemotherapy after neoadjuvant treatment and
surgery for rectal cancer

Authars Authars and affliatians

!

« Adj KT izbolj$a 5y OS (RO 0.64) in 5y DFS (RO 0.71), zmanj$a
S457PS deles DM (RO 0.88) in LR (RO 0.72)
Sy OS je boljse pri bolniki z downstagingom in v
retrospektivnih serijah
¢ Sy DFS je boljse v vseh raziskavah zaradi boljse LK




Adj. KT z oksaliplatinom je ucinkovitejsa
’—l doi10.1111 /codi,1 3381

Oxaliplatin/fluorouracil-based adjuvant chemotherapy for
locally advanced rectal cancer after neoadjuvant
chemoradiotherapy and surgery: a systematic review and
meta-analysis of randomized controlled trials

Liu®t, Z. Zhang*}, T. Li*,

L. Zhao! F.Li*, H. Liv® and G. Li*

sl Uiivrsty, Gargzbon,China anc {Tirjn Meckcal Universty

(b) Oxaiplatinuorouraci  Fiuorouraci Hazard Rato Hazard Ratio
Study or Subgroup_ Evenis  Total Events  Tolal O-E Variance Waight Exp{(O-E)V), Fixed, 95% CI Exp{(C-E)V), Fixed, 95% C!
ADORE 160 53 161 -84 2238 13.3% 0,86 [0.43, 0.99]

CAOIAROVAIO-04 159 628 198 637-1005 B464 504% 0.79 [0.64, 0.98] bl

PETACCS 121 547 124 547 216 6107 36.3% 1.04[0.81,1.33] ——

Total (95% €1 1335 1345 100.0% 08510.73,099] -

Total events 319

ars
Favors Oxaliplatinfluorowracl  Favors Fluorouracil

Zhao L et al. Colorectal Dis 2016

Bolniki s pCR imajo boljSo prognozo

Meta-analysis BrJ Surg 2012

Systematic review and meta-analysis of outcomes following
pathological complete response to neoadjuvant
chemoradiotherapy for rectal cancer

8. T. Martin, H, M. Heneghan and D, C. Winter

4x manjsa verjetnost za lokalno ponovitev
4x manj$a verjetnost pojava oddaljenih zasevkov
3.3x vecja verjetnost boljSega celokupnega prezZivetja
4.3 x vecja verjetnost biti brez bolezni ¢ez 5 let

Bolniki s pCR imajo boljSo prognozo

.w BrJ Surg 2012

Systematic review and meta-analysis of ou

3.3x vecja verjetnost boljSega celokupnega prezZivetja
4.3 x vecja verjetnost biti brez bolezni ¢ez 5 let




Vecina ne zakljuci zdravljenja

e Cetrtina bolnikov kljub priporoc¢ilom ne prejme adj KT
¢ Manj kot polovica jo dokonca po protokolu

Association Between Time to Initiation of Adjuvant

Chemotherapy and Survival in Colorectal Cancer

A Systematic Review and Meta-analysis

James J. Biagi, MD; Michael J. Raphael; Wiliam J. Mackillop, MB, ChB; Weidong Kong, MD, MSC; Will D. King,
PhD; Christopher M. Booth, MD

JAMA. 2011;305(22):2335-2342. doi:10.1001/ama.2011.749. TextSize: A A A

Zamuda s pricetkom adj KT za 4 tedne zmanjsa
OS in DFS za 14%

Kaj vemo?

* Bolniki s pCR imajo boljSo prognozo
¢ Bolniki ne dokoncajo zdravljenja po operaciji

Celotno zdravljenje je neoadjuvantno

56t
axxeox  —— [SHESEE — krg
Resektabilni, lok cap + oxali)

napredovali, 2 —
cm od AK CRT (50.4. Gy + Ikl Kr ——  4xXELOX
cap + oxali) E

i B2
76%

G3-4 toks. med KT 19% 54%
Prigeli zind/adj KT 100% 92%

T e Prejeli ind/adj KT 75% 51%

Fernandez-Martos C et al. JCO 2010




NCCN v 1.2015 shema zdravljenja

A ciniat sge | Prmary Treament |

medically inoperable

T3, Noor \
T any, N1-2 or Td andior
locally unresectable or

Kaj je tudi pomembno danes?

Skupine tveganja na osnovi MRI

A Oddaljenost tumorja/lgl od MRF
' (v mm)

Prodor tumorja v mezorektalno mascevje v mm




Evropska/Skandinavska shema zdravljenja

LOW RISK INTERMEDIATE RISK
T1-2NO T3> 5mm HIGH RISK
T3 < 5mm N1-2 T4
(sr. in 2 tretjina) MRF - (>1 mm) MRF+
MRF+, EMVI- EMVI+
Predoperativna 5x5 Gy Predoperativna 5x5 Gy
Ve ali CRT ali CRT
TME T™ME
Adjuvantna KT Adjuvantna KT

Glimelius B et al. Ann Oncol 2013 (ESMO guidelines)

Intenzitetno Modulirano RT izpodriva 3D RT

¢ Konkaven volumen

* Hitrejsi padec doze

* ldoza na kriti¢ne organe
* SIB

* Jtoksi¢nost
P
T—

Rodel C et al. Curr Opin Oncol 2012

Intenzitetno Modulirano RT izpodriva 3D RT

Rectim

I T T

Belgijska 108 8% 8% 97% (51) 68% (51)

Engels 2014

Kitajska 63 31% 0% 94% (21) 96 % (21)

Jin-luan 2012

Spanska 72 306% 3% 95% (3 1%) 86 % (31%)

Hernando 2014

Slovenska 51 25.5% 0%

But 2016

10



Intenzitetno Modulirano RT izpodriva 3D RT

Raziskava faze Il__[$t.pts | pcR__| znizanje T_| znizanje N _|

But 2015 51 25.5% 68 % 83%

Velenik 2006 55] 9% 40 % 53%

Velenik V et al. Cro Med j 2006
ButJ etal. UROBP 2016

Kako od tu dalje?

Raziskave s 5x5 Gy

5x5 Gy in takojsnja vs
odlozena op
5x5 Gy in lokalna
ekscizija pri odgovoru
»high risk” 5x5 Gy, sledi KT +
ali M1 odloZena op

11



Raziskave s 5x5 Gy

5x5 Gy in takojsnja
vs odloZena op

Stockholm 111 SK5Gy b T™E
(klini¢no resektabilni RD
<15 cm od AKC) 103 Weeks

55 Gy =—— TME

25 x2 Gy e

Primarni cilj: ¢as do LR
Sekundarni cilji: akutna i pozna toksi¢nost, OS, QOL

Raziskave s 5x5 Gy

5x5 Gy in takojsnja
vs odloZena op

SFOCkh()lm I First interim analysis 5x5 Gy SISy | 2 By
(klini¢no resektabilni RD after 300 pts immediate | delayed | delayed
<15 cm od AKC) (18-2005) T™ME T™ME T™ME
Number of pts 118 120 65
Severe RT-induced Tox
(hospital admission, %) Ll b *
Postop. Complications (%) a7 40 32
Reoperations (%) 10 11 5
Anastomotic leak (%) 13 1 4

Pettersons et al. Br J Surg 2010

Raziskave s 5x5 Gy

5x5 Gy in takojSnja
vs odloZena op

Stockholm IlI Second Interdm anshysis 545 Gy 55 Gy
(kliniéno resektabilni RD after 500 ptsin 5x5 Gy sms immediate delayed
. 1998-2010)
<15 cm od AKC) f e o=
Number of pts 234 2
¥oTO (%) 21 118
¥PNO (%) 63.7 71.5
CRM + (%) 11 9
Abdominoperineal Resection (%) 33 38

Pettersons et al. Br J Surg 2015
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Raziskave s 5x5 Gy

m 5%5 Gy A N el
ekscizija

Poljska prospektivna multicentri¢na ( 64 pts): ypT0-1 67%
LR (2L) 12%

Bujko C et al. Radiother Oncol 2013

m 5x5 Gy 6x CAPOX+bev op

Nizozemska ,M1“( 50 pts): pCR 26%, Ro resekcija vseh lokalizacij v 72%

Van Dijk et al. Ann Oncol 2013

Raziskave s 5x5 Gy vs CRT

* Poljska 112 randomizirana faza Il
— kriteriji ,,High risk” fiksirani T3 ali T4, neresektabilni
RT 50.4 Gy +

T
Bolus 5-FU/LV 1+ 5. week — M
50 mg/m? Oxaliplatin once weekly E

Sx5 FOLFOX 4
Gy 34, q14

mZ

Primarni cilj: delez RO resekcij (potrebnih 540 pts)

Raziskave s 5x5 Gy vs CRT

* Poljska 112 randomizirana faza Il
— kriteriji ,,High risk” fiksirani T3 ali T4, neresektabilni

504 Gy 5x5 Gy
sFuox | FoFox | P
Number of pts 254 261

RO resection (%) ™ 77 .07

PCR (%) 12 16 21

Acute tox grade 1+2/ 3+4 15 50/21/3 80/2311 006

Postop complication 25 2 18

Srednji ¢as Local Failure @3y (%) 2 2 82

sledenja 35 mes | pisease-free Survival @ 3y (%) s 8

Overall Survival @ 3y (%) 85 73 046

Bujko C et al. ASCO Gl 2016
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Raziskave s 5x5 Gy vs CRT

RAPIDO: randomizirana faza Il
— kriteriji ,,High risk” definiran z MRI: cT4 ali MRF+ ali N2 ali
lat N+ ali EMVI+

Wh14-36

RTS0.4 Gy + T (cwions)
Capecitabine  — ™M —» | CAPOX
25 me/m’ bl E 8, a2l
wa 2224
s | . CAPOX .
Gy 64, q21 E

Primarni cilj: 3L DFS (potrebnih 850 pts)

Potekajoce raziskave s CRT

CRT s 5-FU/oxali ali
tarénimi zdravili

CRT + ,wait and
see“pri cCR

indukcijska KT (+
CRT) odloZena op

ANpCR =daljsi ¢as od CRT do op

Increasing the Interval Between Neoadjuvant Chemoradiotherapy and Surgery in
Rectal Cancer: A Meta-analysis of Published Studies

Petrelli, Fausto; Sgroi, Giovanni; Sarti, Enrico; More
Annals of Surgery. 263(3):458-464, March 2016.

RESULTS: Thirteen trials, including 3584 patients, were identified, and overall, an interval longer than 6 10 8 weeks from the end of
neoadjuvant CRT and surgery significanty improved the pCR (RA = 1,42, 95% confidence interval: 1.19-1.68; P < 0.0001). Pathoiogical
complets i 18.7% 10 19.5% in the longer i andthe 08, DFS, sphincter preservation,
and compiication rates were similar in the 2 groups.

T pCR za 6%
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PotekajocCe raziskave s CRT

¢ TIMING raziskava

Group

Group

Grow

Group

RT 50.4Gy/1.8Gy
5-FU225 mg/m?

RT 50.4Gy/1.8Gy
5-FU 225 mg/m?

AT 50.4Gy/L8Gy
5-FU 225 mg/m?

AT 50.4 Gy/ 186y
5FU 225 mg/m?

T
™M
E
dws T
—_— M
€

Garcia-Aquilar J et al. Lancet Oncol 2015

Potekajoce raziskave s CRT

¢ TIMING raziskava

«T3/4 or N+ G1 G2 G3 G4 ]
Number of pts B0 67 67 65
yPTONO (%) 18 25 30 38 | .004
Pelvic Fibrosis
(mean) 24 3.9 4.4 3.9 |.0001
(seale 110}
Surgical technical
difficulty 4.5 49 5.1 48 80
fsaale 1-10)

Garcia-Aquilar J et al. Lancet Oncol 2015

Potekajoce raziskave s CRT

e US- Rectal Cancer Consortium (randomizirana faza Il)
— Z MRI definirani T2-3NO ali Tvsi N1-2

FOLFOX/CapeOX RT 50.4 Gy +
16-18 weeks 5-FU/Cape
RT 50.4 Gy + FOLFOX/CapeOX
5-FU/Cape 16-18 weeks

Primarni cilj: 3L DFS

—

-

AZ-—@PpP-Hwma

Nonoperative

Management
(NOMm)
for «CR

TME
for no eCR.
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Zakljucki (1): kaj smo se

e Zaporedje RT, KT, krg je pomembno (cao/aro/aio-94)

¢ Sinergisticen ucinek RT- KT s 5-FU (rrcp 9303, EORTC 22921)

¢ RT lahko dopolni le optimalno operacijo (putch TME, MRc cR 07)
¢ Pomemben je interval od RT do op (Timing, Stockholm I1i)

¢ Vec bolnikov dokonca predoperativno kot pooperativno
zdravljenje (cao/aro/ai0-04)

Zakljucki (I1): kaj smo se naucili?

¢ 5x5 + takojsSnja op vs CRT + odloZzena op

— podobna ucinkovitost glede SP, LK in OS, pozne
toksi¢nosti (Poljska, Trans-Tasmanijska)

— Downsizing: raje CRT za T4, MRF+, nizko lezece (?)

— Morda bo mnenje spremenjeno na kratek rezim +
odloZena op (Stockholm I, Poljska II, Rapido)

Zakljucki (I11): kako od tu dalje z obema
konceptoma?

¢ Totalna Neoadjuvantna Terapija — Op odloZena ali brez

CRT (50.4 Gy/1.8Gy +5- mFOLFOX T N
-_—) M o

FU cont) — 6%,q15 4 B
CAPOX T L

st G ‘ —) . o

Y 6x,q21 Mooali 7

* Selekcija in montoring z modernimi slikovnimi
metodami!
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Hvala za pozornost.

AND LET THE

RADIATION

THERAPIST

HANDLE IT
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Pogled v preteklost...

2D 3DCRT

IMRT (Intensity Modulated RadioTherapy)

- ve¢ zarkovnih snopov
- gibanje listicev MLC-spreminjanje intenzitete Zarkovnega snopa
- rezultat: vecji indeks konformonosti
razli¢ni deli tar¢nih volumnov so obsevani z razlicno dozo

IMRT -
il
v bolj konformna in homogena - bolj kompleksno planiranje
porazdelitev doze - daljSi ¢as obsevanja
v’ strm dozni gradient na robu - ve(”:vMU )
tarce

v §¢itenje kriti¢nih organov
v’ simultani integrirani boost
v eskalacija doze




VMAT (Volumetric Modulated Arc Therapy)

- rotacija glave obsevalnika za 360°
- med prozenjem se Zarka ves ¢as spreminja oblika obsevalnega polja, hitrost
izsevane doze in hitrost vrtenja glave obsevalnika
- rezultat: konformnost in zas¢ita rizi¢nih organov primerljiva z IMRT (ali $e boljsa)
bistveno krajsi ¢as obsevanja
manjse Stevilo monitorskih enot sevanja

IGRT(Image-Guided Radiation Therapy)

sodobne slikovne metode za zagotavljanje topografske natancnosti obsevanja
(primerjamo lego posameznih obsevalnih polj in njihovo obliko, z lego in obliko polj,
kot smo ju dolodili pri planiranju)

Yang et al, 2016: 3D vs IMRT vs VMAT (cervikalni del):
- nirazlik v 2 yr OS in DFS,

- pri 3D CRT za pljuta vetja Dmean in V20, vegji
Dmax medule, v G1 pneumonitisa

Rak pofZiralnika

Yin etal, 2012: IMRT vs VMAT

-V20in V30 za pljuda niZja pri VMAT, a vi3ja V5 in V10
- V30, V40, V50 za srce nizja pri VMAT

- Dmax medule in Dmean pljuca primerljiva

Kole et al, 2015: Dmean in V30 za srce
signifikantno manja pri IMRT na pram 3D

Lin et al, 2015: manj umrljivost zaradi bolezni srca
pri IMRT kot pri 3D

Lin et al, 2015: -zg.1/3: IMRT: ¥Dmean in V5 za pljuéa
-srednje in spod. 1/3: IMRTJ V5 in Dmean za
pljuéa; T max medule, Dmean za srce in V20 za plju¢a
- pokritost PTV pri zg. in spod 1/3 primerljiv,
pri srednji bolj$i IMRT plan

Freilich et al, 2015: 3D vs IMRT: ni razlik v OS in DFS;
manjsa izguba teZe, manj hospitalizacije

Schroder et al, 2016: IMRT vs VMAT:, ni razlik v

pljuénih ijskih testih (razen znizane DLCO po

6 tednih pri VMAT)

Nguyen et al, 2011: 3D vs tomoterapija:
nizji Dmean za pljuéa in srce




 Wieland et al, 2004: - AP PA vs 3D vs IMRT
- IMRT. manjsa doza na ledvice

Rak Zelodca

(predvsem levo)

Dozimetrigne Studije: IMRT/VMAT * Zhiping et al, 2013: - IMRT vs VMAT

omogotata nizje doze na rizi¢ne organe - VMAT: visji Cl in HI; nizji V13, V18 in
in zagotavijata vegji indeks konformnosti Dmean za ledvice

in homogenosti. - IMRT: niZji V30 in Dmean za jetra

« Zhang etal, 2015: - 3 vs IMRT vs VMAT
- vigji Clin HI pri IMRT in VMAT
- VMAT: najnizja Dmax medule, V30 jeter

in V20 ledvic; Dmean pa je za vse enaka

« Hawrylewicz et al, 2015: - 3D vs IMRT (predop RTKT)

- najvetja razlika v dozi naledvice
(predvsem levo!) in medulo

Rak Zelodca

Minn etal 2010:

ralik v 2yr G5 in LC
ni razlik v Gl toksiZnesti G 32, mandi upad ledviéne
funkcije, manj prekinitev RT

Suprya et al 2015: 30 vs IMRT
- i razlik v toksicnosti, ne v OS ali LC

doprinos v klini¢nih rezultatih

?

‘ Wang etal, 2016: - ni razlikv G5, ni podatkov glede razlik v toksicnosti

Liu et al, 2014: 3D (45Gy) vs IMRT (50,4Gy):ni razlik v toksiénosti ne v
prefivetju

Rak danke 30 vs IMRT

Tho et al, 2006: nizja Dmean na tanko ¢revo

Guerrero Urbano et al, 2006: nizja V45 in V50 za tanko ¢revo

Arbea et al 2010: a doza na tanko crevo & mehur

Salma et al, 2012: manj G3 toksi¢nosti, manj prekinitev RT,
manj hospitalizacij

Samuelian et al, 2012: manj Gl toksi¢nosti
Parekh et al, 2013: manj Gl toksi¢nosti, manj prekinitev RT
Huan et al 2016: manj Gl toksiénosti, bolja LC

Ng et al, 2012: man; diarej G>2, manj$a GU toksiénost




Se korak dlje v obsevanju rakov danke...

Lietal, 2012: RTKT 2 IMRT (SIB)+
TD: 41,8 Gy v 22 frakcijah z boostom 50,6Gy

PCR dosefen pri 31%.
G3 diareja pri 9,5%, G3 radiodermatitis pri 3,2%, brez toksi¢nosti G4

Hernando-Requejo et al, 2014: ivna RTKT z IMRT (SIB)
TD: 46Gy v 23 frakcijah, z integriranim boostom do 57,5 Gy na tumor in patoloske bezgavke

PCR doseZen pri 30,6% .
Zmanjsanje tumorja dosezeno pri 73,68% in bezgavk pri 47,2%.
Brez akutnih zapletov Ga.

Engels etal, 2014: IMRT s SIB, s TD 46Gy v 23 frakcijah's SIB 55,2Gy
Akutna Gl toksiénost G23: 9%

Vse kasne toksicnosti G23: 13%

5yrilc:97%

5 yrPFS: 57%

5 yr 0S: 68%G

But-Hadzic, et al. Acute Toxicity and Tumor Response in Locally Advanced Rectal Cancer After Preoperative
Chemoradiation Therapy With Shortening of the Overall Time Using Intensity

Radiation Therapy With Simultaneous Integrated Boost: A Phase 2 Trial. Int J Radiat Oncol Biol Phys.
2016;96:1003-1010.

Rak analnega kanala

* Primarno zdravljenje je radikalna
RTKT

« Veliki tar¢ni volumni
« Blizina rizi¢nih organov

* Retrospektivne Studije: IMRT
zmanjsa toksi¢nost, manj
prekinitev obsevanj!




Comgaring 3 Cmam o Confarmal Saderherapy Ferms misty Modulaied Rase
r Ansi Cancer
bl | i | e | e a1

Povzeto iz: Shridhar et al, 2015

]
RTOG 0529

Kachnic LA, Winter K, Myerson RJ, et al. RTOG 0529: a phase 2 evaluation of dose-painted intensity modulated radiation
o with & ! 25: 2 ph

therapyin wi an, ycin-C for the reduction of acute morbidity in carcinoma of the anal
canal. Int J Radiat Oncol Biol Phys. 2013;86:27-33

+ 63 pts, T2-4N0-3 MO, PCC analnega kanala
« elektivne bezgavéne loze: TD: 42-45 Gy

boost na tumor in prizadete bezgavke:TD: 50,4-54Gy IMRT tehnika's SIB (28-30 x)
« Konkomitantno: 5-FU in mitomycin C

[ - [rroGos29 iMRT) RTOG 9811 (3D)

Hematoloska > G2 73% 85%
Gl>G3 21% 36%
Dermatolotka > G3 23% 49%

* 2yrlRC: 80 %
= Kasne I

Obsevanje tumorjev prebavil pri nas...
 Tehnike obsevanja (radikalna RT): 3D CRT, IMRT, VMAT

« Verifikacija obsevalnih polj: MV EPID, KV ortogonalno slikanje,
Exac Trac, KV CBCT




* Rak potziralnika: IMRT tehnika (SIB pri razliénih doznih nivojih)

« Rak Zelodca: 3D pri adjuvantnem in IMRT pri predoperativnem
zdravljenju

* Rak danke: 3D; pri T4 tumorjih z obsevanimi lozami ob a .iliaci ext.
/ingvinami IMRT s SIB

* Rak analnega kanala: IMRT s SIB

Zakljugki
* Hiter in neprestan razvoj novih obsevalnih tehnik v zadnjih desetletjih
* Socasno se razvija tudi IGRT

* Povecana natan¢nost obsevanja ima ob vseh dobrobiti tudi svojo ceno




Vloga bioloskih zdravil v
zdravljenju mCRC

Prof. dr. Janja Ocvirk, dr.med.

AVF2107g: study design and endpoints

Trial started 2000 NCT00109070

Bevacizumab + IFL
(n=402)

Previously untreated
mCRC
(n=923)

3 when bevacizumab in combination with
than with 5-FU/LY

Primary endpoint: 0S
Becondary endpoints: PFS, ORR, duration of response, QoL
Primary endpoint was met

Hurwitz, et al. N Engl J Med 2004

AVF2107g: OS was significantly longer
in the bevacizumab + IFL group
1.0 — Bevacizumab + IFL (n=402)
Placebo + IFL (n=411)
0.8 A HR=0.66
p<0.001
€ 06
S Sl
8 04 | i
1 1
1 1
0.2 4 1 1
1 1
. . ' .: 203 |
0 10 20 30
Time (months)




AVF2107g: PFS was also significantly
longer in the bevacizumab + IFL group

1.0 q —— Bevacizumab + IFL (n=402)
Placebo + IFL (n=411)
0.8 1 HR=0.54
p<0.001
Q
® 064
£
L S R
9 .
£ 04 1 1
1 1
1 1
0.2 A 1 1
1 1
1 1
10.6
0 L T T 1
0 10 20 30
Time (months)
402 269 143 36 6 0

Hurwitz, et al. N Engl J Med 2004

AVF2107g: ORR was significantly
increased in the bevacizumab + IFL

8rouP,oo
I 1
44.8
40 4
g
@ 304
B
3
c
2 20
2
&
10 -
0 T 1

Bevacizumab + IFL Placebo + IFL
(n=402) (n=411)

Hurwitz, etal. N Engl J Med 2004

AVF2107g: significant increases in OS
and PFS for bevacizumab + IFL in 1L

0S (primary endpoint) PFS
1.04 1.0
—— Bevacizumab + IFL (n=402) —— Bevacizumab + IFL (n=402)
0.8 Placebo + IFL (n=411) 0.8+ Placebo + IFL (n=411)
£ 064 £ o064
£ £
- B el A R
8 . 8
3 o04- 1 1 @ 044 1 I HR=0.54
p<0.001 1 v a 1 1 p<0.001
1 1 1 1
1 1 1 i
0.2 1 | 0.2+ | |
1 1 1 I
1 1 1 1
203 10.6
o T T T U T 1 0 r— T T T
0 5 10 15 20 25 30 0 5 10 15 20 25
Time (months) Time (months)

Hurwitz, et al. N Engl J Med 2004




AVF2107g: survival benefit was independent of BRAF and

KRAS mutation status?!

Placebo Bevacizumab
+1FL +IFL
Median Median
Biomarker N__n_ (months) n_(months) HR _ (95%Cl) HR
All subjects 267 120 175 147 264 057 (0.39-085) -
KRAS mutation status
78 34 136 44 199 069 (037-131) —

wt 152 67 176 8 277 058 (0.34-0.99) ——

BRAF mutation status
10 3 80 7159 011 (0.01-1.06) 4——t

wr 217 97 175 120 264 053 (034-0.82) ——
KRAS and BRAF mutation
status

Either MT 88 37 136 51 199 067 (0.37-1.20) —O0—

Both WT 125 57 217 68 277 057 (0.31-1.06) —e—
P53 mutation status

MT 139 63 217 76 27.7 0.54  (0.30-0.95) —e—

wt 66 31 64 35 NR 067 (0.32-142) —e——
P53 overexpression

Positive 191 92 175 99 264 070 (045-1.10) —0

Negative 75 28 163 47 251 032 (015-0.70) 4—@——

T T T T
02 05 5

Survival benefit also independent of VEGF (plasma and tissue) and thrombospondi

1. Ince, et al. J Natl Cancer Inst 2005; 2. Jubb, et al. J Clin Oncol 2006

AVF2107g: OS according to KRAS
mutation status

KRAS WT KRAS MT
(n=152) (n=78)
1.0 ~—— Bevacizumab + IFL (n=85) 1.0 7 —— Bevacizumab + IFL (n=44)
~—— Placebo + IFL (n=67) ~—— Placebo + IFL (n=34)
HR=0.58 =
0.8 . 0.8 HR=0.65
(95% CI: 0.34-0.99) (95% CI: 0.37-1.31)
p=0.04 p=0.26
@
£ o064 £ 064
£ £
3 R e [ I
8 0.4+ : 3 044 !
1 1 1
1 1 1
0.2 1 1 0.2+ 1
1 1 1
1 ! 27.7 ! 13 !
1 1 1
o T T T T T 1 o T T T T T 1
[ 5 10 15 20 25 30 0 5 10 15 20 25 30

Time (months)

Hurwitz, etal. N Engl J Med 2004

Time (months)

Pooled analysis*: OS and PFS with bevacizumab +
chemotherapy were similar in both age subgroups

Median survival (months)

Kabbinavar, et al. J Clin Oncol 2009

os

PFS

M <65 years (n=288)
W 265 years (n=218)

*Pooled analysis of AVF2107g and AVF2192g




NO16966: study design and endpoints

Trial started 2003 NCT00069095
Recruitment Recruitment

June 2003-May 2004 February 2004—February 2005

Placebo + CAPOX Bevacizumab +

(n=350) CAPOX (n=350)

—
Initial 2-arm, open-label study Protocol amended to 2 X 2 placebo-controlled design after bevacizumab phase il

(n=634) data became available (n=1,401)*

Primary endpoint: PFS (non-inferiority of CAPOX vs FOLFOX4;

superiority of bevacizumab + CT vs placebo + CT)

Secondary endpoints: on-treatment PFS (for events that occurred >28 days after the last intake of
study medication, the patient was censored back to the date of last known nonprogression), OS,
ORR, duration of response, time to treatment failure

Primary endpoint was met

caciurin= 7 SmE/g i ith CAPO, Smghg 1 g2 ith FOLFONA
oo - vt s s cpectatine oot i -1 Saltz, et al. ASCO 2007
e saltz, et al. J Clin Oncol 2008

NO16966: PFS, but not OS, was significantly increased with
bevacizumab + CAPOX/FOLFOX4

PFS (primary endpoint) 0os
— Bevacizumab + CAPOX/FOLFOX4 — Bevacizumab + CAPOX/FOLFOX4
(n=699) (n=699)
1.0 Placebo + CAPOX/FOLFOX4 1.0+ Placebo + CAPOX/FOLFOX4
(n=701) (n=701)
HR=0.83 HR=0.89
087 (97.5% CI: 0.72-0.95) 084 (97.5% CI: 0.76-1.03)
p=0.0023 p=0.0769
£ os £ o6
© .6 = ® .64
E £
3 F----% g f--------%
g [
@ 044 4
£ 0.4 8 0.4
0.2 0.2+
0 T T T T 1 0 T T T T T 1
0 5 10 15 20 25 0 6 12 18 24 30 36
Time (months) Time (months)

Saltz, et al. J Clin Oncol 2008

NO16966: clinical benefit in patients
‘on treatment’*

—— Bevacizumab + CAPOX/FOLFOX4
1.0 6 months ~—— Placebo + CAPOX/FOLFOX4

0.84 On treatment: HR=0.63
(97.5% Cl: 0.52-0.75)
@ < p<0.0001
® 06
E PFS: 10.4 vs 7.9 months
=
i
L4 . —
@ 044 General: HR=0.83
kN (97.5% Cl: 0.72-0.95)
p=0.0023
0.24 PFS: 9.4 vs 8.0 months
0 T T T 1
0 5 10 15 20

Time (months)
+ *Prespecified secondary analysis; ‘on treatment’
defined as events occurring within 28 days of last
dose only
Saltz, et al. J Clin Oncol 2008




NO16966: resection rates after oxaliplatin + bevacizumab-
based chemotherapy

Patients undergoing surgery Patients undergoing
with curative intent (ITT)* RO resection (liver-only disease at
10 - 20 4 baseline)
8 -
15 o
g °7 g
g .4 &
5
24
0 0+
Bevacizumab + Placebo + Bevacizumab + Placebo +
*  *Includes FARPEMABERAh diseGSOHERLFOX o OWfRESY 8 al. BreC4MEr“2009

limited to the liver

NO16966: updated OS analysis

FOLFOX4/
placebo + CAPOX/ i + i;
FOLFOX4 placebo + CAPOX FOLFOX4 CAPOX
(n=668) (n=667) (n=349) (n=350)
No. of events 573 546 274 274
Median OS, months 18.9 19.0 21.0 21.6
HR 0.95 0.95
(97.5% CI) (0.83-1.09) (0.78-1.15)

Cassidy, et al. BrJ Cancer 2011

AVEX: study design and endpoints

Trial started 2007 NCT00484939

Bevacizumab +
Patients aged 270 years capecitabine
with previously untreated (n=140)
mCRC and single-agent
chemotherapy deemed
appropriate

(n=280)

Primary endpoint: PFS

Secondary endpoints: OS, confirmed best overall response, ORR, DCR, duration of
response, safety

Patients had a median age of 76 (70-87) years

Primary endpoint was met

Bevacizumab = 7.5mg/kg d1 q3w
Capecitabine = 1,000mg/m? bid d1-14 q3w

Cunningham, et al. Lancet Oncol 2013




AVEX: PFS and OS

PFS (primary endpoint)

0os

1.0 1.0 -
— Bevacizumab + capecitabine — Bevacizumab + capecitabine
(n=140) (n=140)
0.8 Capecitabine 0.8 4 Capecitabine
(n=140) (n=140)
@ HR=0.53 @ HR=0.79
£ 06 0.6
g 06 (95% Cl: 0.41-0.69) E (95% Cl: 0.57-1.09)
g F-r p<0.0001 g F----- p=0.18
© a4 1 2 04 11
£ o4 . 8 A
1 1
1 1
024 02 1 1
1 [
1 1
20.7
0 s, 1 ot+T T T T T T T
0 6 12 18 24 30 36 42 0 4 8 12 16 20 24 28 32 36 40 44

Time (months) Time (months)

Cunningham, et al. Lancet Oncol 2013

AVEX: significantly improved ‘on-treatment’ PFS with bevacizumab
+ capecitabine vs capecitabine in patients aged >70 years

— Bevacizumab + capecitabine
(n=140; 77 events; 63 events)

0.8
Capecitabine

(n=140; 102 events; 38 events)

HR=0.46 (95% CI: 0.34-0.62)
p<0.001

PFS estimate

1 I

1 I

1 I

0.24 1 |

1 1

1 10.51
+——TTTT"TTTTT T T T T T 1T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Time (months)

140 115 91 70 59 44 32 23 18 12 10 5 4 3 2 2 2 2 1 0

Saunders, et al. ECC 2013

TRIBE: study design and endpoints

Trial started 2008 NCT00719797

Induction Maintenance
Bevacizumab Bevacizumab +
+FOLFIRI* 5-FU/LV n
(n=256) (n=114)

Previously untreated,
unresectable mCRC
(n=508)

Bevacizumab
+5-FU/LY
(n=130)

Bevacizumab
+ FOLFOXIRI*
(n=252)

*Up to 12 cycles
Primary endpoint: PFS
Secondary endpoints: ORR, OS, resection rate of metastases, safety

Primary endpoint was met

Bevacizumab = Sme/ke dLa2w

overdghazw
FOLFORI = oxalplatin, E5me/m? d1; inotecan, 165me/m’ 43

LV, 200mg/m 41; FU, 3,200mg/mi over 48h o2u, Loupakis, et a. N Engl | Med 2014




TRIBE: 1L bevacizumab + FOLFOXIRI produces superior PFS
to bevacizumab + FOLFIRI

1.0
—— Bevacizumab + FOLFIRI (n=256; 226 events)
—— Bevacizumab + FOLFOXIRI (n=252; 213 events)
0.8
° HR=0.75 (95% Cl: 0.62-0.90)
s =0.003
S 06- "
2 F-----
o 1
$ o044 \
o [
[
0.2 (I
[
971 1121
0 T 1 T T T T T T 1
0 6 12 18 24 30 36 42 48 54
Time (months)
256 203 94 46 26 14 7 3 0 0
252 208 125 74 35 21 " 5 2 1

Loupakis, et al. N Engl J Med 2014

TRIBE: trend towards improved OS with bevacizumab +
FOLFOXIRI (data immature)

1.0
—— Bevacizumab + FOLFIRI (n=256; 155 events)
—— Bevacizumab + FOLFOXIRI (n=252; 131 events)
0.8
HR=0.79 (95% CI: 0.63-1.00)
£ 08 p=0.054
E
- S
o
@ 047 !
o 1 1
1 1
1 1
0.2+ 1 1
1 1
25.8! 1310
0 T T T —L . T T T 1
0 6 12 18 24 30 36 42 48 54
Time (months)
256 233 216 172 109 69 36 15 5 0
252 234 205 175 119 70 35 15 4 0

*  Median follow-up = 32.2 months
Loupakis, et al. N Engl J Med 2014

TRIBE: updated OS
(follow-up of 48.1 months)

10 P
~ —— Bevacizumab + FOLFIRI (n=256; 200 events)
0.9 ™ Bevacizumab + FOLFOXIRI (n=252; 174 events)
08 N HR=0.80 (95% Cl: 0.65-0.98)
0.7 p=0.030
% 0.6 Estimated 5-year OS rate for
E os bevacizumab + FOLFOXIRI vs bevacizumab + FOLFIRI:
g o 24.9% vs 12.4%
P
8

04 /
03
'

0.2 H

01 25.8 !
H

0
0 6 12 18 24 30 36 42 48 54 60 66 72
Time (months)

256 234 219 179 137 109 86 55 31 15 3 0 0

Cremolini, et al. WCGC 2015
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TRIBE: patients with BRAF or RAS MT have significantly
worse OS compared with RAS/BRAF WT population

1.0
0.9
0.8
0.7
0.6

0S estimate

—— RAS and BRAF WT
—— RAS MT
~— BRAF MT

p<0.001

I N N

01 13.4 25.6 371 L

0 6 12 18 24 30 36

42 48 54 60 66 72 78

Time (months)

Loupakis, et al. ASCO 2015

TRIBE: OS and PFS according to RAS or BRAF status — OS as
ASCO 2015, PFS new data at WCGC 2015

Median 0, months

Median PFS, months

Bevacizumab  Bevacizumab

Bevacizumab. Bevacizumab

n + FOLFIRI + FOLFOXIRI HR__ Pvalue + FOLFIRI + FOLFOXIRI HR__ Pvalue
ITT population 508 258 298 080 0030 97 123 077 0006
RAS and BRAF 357 29 286 084 0159 98 121 080 0082
evaluable
RAS and BRAF WT. 93 335 a7 077 122 137 085
RAS MT 236 235 273 088 0522 95 120 078 0679
BRAF MT 2 107 190 054 55 75 057
RASWT 121 268 371 078 110 128 084
0.658* 0.767*
RAS MT 236 239 273 038 95 120 078

« A multivariate model accounting for factors significantly associated with shorter OS

was developed

— treatment effect on OS: adjusted HR=0.79 (95% Cl: 0.61-1.04), p=0.087
— effect of BRAF mutation: HR=2.24 (95% Cl: 1.32-3.81), p=0.003

— effect of RAS mutation: HR=1.30 (95% ClI:

0.94-1.79), p=0.113

Beneficial effects of bevacizumab + FOLFOXIRI are consistent across all molecular subgroups (KRAS/RAS/BRAF),
in particular in the BRAF MT population

Median OS of 41.7 months in the RAS/BRAF WT population is the longest observed to date

ETS!
Defined as: relative change in the sum of the
longest diameters of RECIST target lesions at
week 8 compared to baseline. Data cutoff value:
20%?

TRIBE: early tumour shrinkage (ETS) and deepness of response
(DpR) by
treatment arm

DpR?
Defined as: relative change in the sum of the
longest diameters of RECIST target lesions at the
nadir in the absence of new lesions or
progression of non-target lesions compared to
baseline. Exploratory cutoff: median DpR in

1. Cremolini, et al. ECC 2013
2. Piessevaux, et al. J Clin Oncol 2013
3. Mansmann, et al. ASCO 2013

i . luabl
.
FOLFIRI FOLFOXIRI N
n=443* (n=222) (n=221) pvalue Bevacizumab +
i FOLFIRI FOLFOXIRI

Range, % ~100 to +56.9 -100 to +54.5 n=484* (n=245) (n=239) p value

Median, % s 302 <0001 Range,% -100 to +56.9 100 to +54.5

ETS >20%, n (%) 114 (51) 142 (64) Median, % 338 422 00009
DpR>38.9%,n

ETS <20%, n (%) 108 (49) 79 (36) 0.006 (‘}:] 103 (42) 138 (58)

*65 patients were not evaluable for ETS %,
2’;;33&9/' 142 (58) 101 (42) 0.0008

*24 patients were not evaluable for DpR




TRIBE: ETS and DpR correlate with progression-free, post-
progression and overall survival

ETS >20% (n=256)

ETS $20% (n=187)

DpR > median*

DpR < median*

(n=241) (n=243)

Median PFS, months
HR (95% CI)

12.7 10.0

0.66 (0.52-0.79)

131 9.3

061 (0.49-0.73)

pvalue <0.0001 <0.0001
Median 0S, months 35.8 224 36.8 213
HR (95% Cl) 0.54 (0.39-0.67) 0.47 (0.35-0.58)
p value <0.0001 <0.0001
(n=208) (n=171) (n=201) (n=217)
Median PPS, months 17.1 10.7 18.4 105
HR (95% C1) 0.64 (0.47-0.81) 0.58 (0.44-0.73)
p value 0.0005 <0.0001

*Median DpR = 38.9%

Cremolini, et al. ASCO Gl 2014

TRIBE: ETS correlates significantly with

Fst

—— ETS >20% (n=256)
—— ETS <20% (n=187)

PFS, OS and PPS

—— ETS 520% (n=256)
—— ETS <20% (n=187)

pPPS?

—— ETS 520% (n=208)
—— ETS <20% (n=171)

1.0 1.0+
HR=0.66 HR=0.54 HR=0.64
(95% Cl: 0.52-0.79) (95% Cl: 0.39-0.67) (95% Cl: 0.47-0.81)
0.8 p<0.0001 08 p<0.0001 084 p=0.0005
2 g 064 £ o6+
£ £ E
: g :
4 S o4+ & o044
02 0.2 -
2.7 224 358 171
T T T 1 0 T T T T T 1 o T T T T T 1
20 30 40 50 60 o 10 20 30 40 50 60 0 10 20 30 40 50 60
Time (months) Time (months) Time (months)
. 1. Cremolini, et al. ECC 2013
2. Cremolini, et al. ASCO GI 2014
.
TRIBE: DpR correlates significantly with
Fst 4 os? PPS?
—— DpR >median* (n=241) e DpR >median* (n=241) —— DpR >median* (n=201)
= DpR smedian* (n=243) = DpR <median* (n=243) == DpR smedian* (n=217)
1.0 1.0 = 1.0 =
HR=0.61 HR=0.47 HR=0.58
(95% Cl: 0.49-0.73) (95% Cl: 0.35-0.58) (95% Cl: 0.44-0.73)
0.8 p<0.0001 0.8 <0.0001 08 p<0.0001
2 2 06 2 064
£ £ E
@ 2 M
£ 8 04 £ 04
02 4 0.2
213 36.8
1 0 T T T T 1 0 T T T 1
20 30 40 50 60 o 10 20 30 40 50 60 0 10 20 30 40 50 60

Time (months)

+  1.Cremolini,etal. ECC 2013
2. Cremolini, et al. ASCO GI 2014

Time (months)

Time (months)




CAIRO3: study design and endpoints

Trial started 2007 st NCT00442637

PFS2 (Bevacizumab + CAPOX)

vy

TT2PD (any treatment)

Maintenance Bevacizumab +

- bevacizumab + capecitabine
Previously Bevacizumab (n=279)
untreated +
mCRC CAPOX Bevacizumab +
(n=558) (x6) Observation POX

Primary endpoint: PFS2 (PFS after reintroduction of bevacizumab + CAPOX)

Secondary endpoints: PFS1, OS, TT2PD (time to PD2 on any treatment including bevacizumab + CAPOX),
Qol, ORR, safety

PFS2 was considered to be equal to PFS1 for patients in whom bevacizumab + CAPOX was not reintroduced
after PFS1 for any reason

Primary endpoint was met

Bevacizumab = 7.5mg/kg d1 a3w
Capecitabine = 625mg/m? bid

CAPOX = oxaliplatin, 130mg/m? d1; capecitabine, 1,000me/m? bid d1-d14 g3w. Simkens, et al, Lancet 2015

CAIRO3: PFS2 (primary endpoint) significantly improved
with maintenance bevacizumab + capecitabine

1.0 9
—— Bevacizumab + capecitabine (n=278)
0.8 Observation (n=279)
o HR=0.63 (95% CI: 0.53-0.77)
E 064 p<0.0001
i Lo - =3
o T PFS2 = PFS1 for patients in whom bevacizumab + capecitabine is
3 04 (I} not re-introduced after PFS1 for any reason
e [
[}
0.2 [}
[}
[}
0 L T T T T
0 12 24 36 48 60
Time (months)
278 136 46 13 6 3

Simkens, et al. Lancet 2015

CAIRO3: Qol analysis

Number of randomised patients
(n=558)

= Missing QoL information
(n=32)

= No baseline assessment

(n=35)

Patients included
in QoL analysis

(n=491)

Observation Bevacizumab + capecitabine
(n=248) (n=243)

Punt, et al. ECC 2013
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CAIRO3: QoL was higher in the observation group compared
with maintenance bevacizumab + capecitabine

Global QoL
100
804
"_._——.—-———I—‘_—'\l
g
g 60
2
)
(=]
§ 40 4 Between group difference: Bl Bevacizumab + capecitabine
s 3.9 (95% Cl: 1.2-6.5) Observation
p=0.004
20 (not clinically relevant)
0 T T T T T 1
0 10 20 30 40 50 60

Time (weeks)
«  *Significant within group change (p<0.05)

Punt, etal. ECC 2013

CAIRO3: best OS for patients with maintenance therapy
after achieving a CR/PR in induction

109 CR/PR (n=366) —— Bevacizumab + capecitabine
~—— Observation
0.8 SD (n=191) —— Bevacizumab + capecitabine
= Observation
£ o064
2 p<0.0001
-
1
8 0.4
0.24
152 X
0 T y T T T
0 12 24 36 48 60
Time (months)
182 140 32 1 4
18 136 2 1 2
% 66 2% 7 2 0
95 62 2 9 3 0

+ Induction treatment of six cycles bevacizumab +
APOX

A . Koopman, et al. ASCO 2014
prior to randomisation not included (4-5 months)

ML18147: study design and endpoints

Trial started 2006 NCT00700102

Bevacizumab + standard 2L CT
(oxaliplatin- or irinotecan-based)*

Bevacizumab + ! e
standard 1L CT until PD (n=409)

(either oxaliplatin-
or irinotecan-based)
(n=820)

Primary endpoint: OS from randomisation

Secondary endpoints: PFS, best overall response, OS from start of 1L therapy, ‘on
treatment’ PFS (i.e. disease progression occurred <28 days after the last confirmed dose
of study treatment)

Primary endpoint was met

*2L CT was determined by the 1L regimen (i.e. patients given 1L
oxaliplatin were switched to 2L irinotecan, and vice versa)

Bevacizumab = 5mg/kg 2w or 7.5mg/kg q3w
Bennouna, et al. Lancet Oncol 2013
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ML18147: OS and PFS from

randomisation
0S (primary endpoint) PFS
1.0 1 1.0 1
—— Bevacizumab + CT (n=409) —— Bevacizumab + CT (n=409)
CT (n=410) CT (n=410)
0.8 0.8
HR=0.81 (95% CI: 0.69-0.94) ° HR=0.68 (95% Cl: 0.59-0.78)
£ 064 p=0.0062 s 064 p<0.0001
£ E
2 3
) "
o & 1
I
1
1
1
o+
0 6 12 18 24 30 36 42
Time (months) Time (months)

[Bennouna, et al. Lancet Oncol 2013

ML18147: OS from randomisation by KRAS mutation status

Interaction test by KRAS status was negative (| 266)*

KRAS WT KRAS MT
1.0+ —— Bevacizumab + CT (n=151) 1.04 —— Bevacizumab + CT (n=164)
CT (n=165) CT (n=136)
0.8 HR=0.69 (95% CI: 0.53-0.90) 0.84 HR=0.92 (95% CI: 0.71-1.18)
e e p=0.4969
T 4 © 4
£ 0.6 £ 0.6
@ 04 » 0.4 u
o o n
n
0.2 0.2 n
n
15.4 n 104
0 T T T T T T 0 T T T T T T
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Time (months) Time (months)

" by KRAS status formed of treatm
‘whether patients had KRAS MT or WT disease. The Interaction test by KRAS status was negative for OS
(p=0.1266), ] isno

Kubicka, et al. Ann Oncol 2013

ML18147: OS from randomisation in patients aged <65
years and 265 years

<65 years 265 years
1.0 — Bevacizumab + CT (n=225; 176 events) 107 — Bevacizumab + CT (n=184; 141 events)
CT (n=233; 187 events) CT (n=177; 151 events)
0.89 0.8
K] HR=0.79 (95% CI: 0.65-0.98) & HR=0.83 (95% CI: 0.66-1.04)
g 0.6 p=0.0274 £ 0.6 p=0.1056
- g r--
@ ™ o
g 044 1 8 047
1
i 1
02 " 0.2
1
11116
0 T T T T T T T 1 0 T T T T T T T 1
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Time (months) Time (months)

Bouche, et al. ESMO 2012
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zdravljenja
Phase 11l EPIC study of 2nd line irinotecan = cetuximab (KRAS exon 2 wt*)!
(orig. 1300 pts: 192 KRAS
tested)
~  Cetuximab + irinotecan (n=97) 2nd line cetuximab therapy + CT provides PFS
— Irinotecan (n=95) and ORR benefits for patients who missed an
100 opportunity to receive_‘guch therapy in 1st
line
75 HR=0.77
~ (n=95)
£ s0
a 2.8 H ORR, % 103 7.4
25 4
04
T rrrrr T T T T T T
0 6 12 18
Months
*Cetuximab is approved in patients with RAS wt mCRC.? Cetuximab is not indicated for the
treatment of patients with mCRC whose tumors have RAS mutations or for whom RAS tumor
status is unknown.?

5 Langer et l E5MO 2008

Randomized'Phase Hitrialsof anti-EGFR
batients with r@g@Rtsc+ gold standard. CTi ras we

in cetuximab trials

mMCRC in panitumumab
trials

FIRE-3%* CRYSTAL*
(n=400) (n=367)

CALGB/

SWOG Y
BELIEF

804057 o)

(n=526)

(n=190) [N Phase i trials

Area of bubbles reflect RAS wt sample size

Phase Il trials

1. Stintzing S, et al. ESMO 2014 (Abstract No. LBA11);
2. Lenz HJ, et al. ESMO 2014 (Abstract No. 5010); 3. Quin S, et al. WCGIC 2016 (Abstract No 0-025);

4. Van Cutsem E, et al. J Clin Oncol 2015;33:692-700; 5. Maughan T, et al. Lancet 2011;377:2103-2114;
v 6. Xu IM, et al. ECC 2015 (Abstract No. 2117); 7. Douillard J-Y, et al. N Engl J Med 2013;369:1023-1034;|
o

CRYSTAL study: Design

CETUXIMAB + FOLFIRI

/i
/' CETUXIMAB IV 400 mgim on day 1,
{ then 250 mg/m weekly
\ + irinotecan 180 mgin
+ SFULY every 2 weeks

Stratification f

Region
+ ECOG performance status
opulations:
+ Randomized patients (n=1217)
+ Safaty population (n=1202)
* ITT population (n=1188)
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Teater patient selection
extended the OS benefit with

ITT (unselected)® KRAS exon 2 w‘ti

HR=0.878 (0.77-1.00) HR=0.796 (0.67-0.95) HR=0.69 (0.54-0.88)
p=0.0419 p=0.0093 p=0.0024

OS estimate

0.0 = (X
0 6 12 18 24 30 36 42 48 54 0 6 12 18 24 30 36 42 48 54
Months Months

Cetuximab + FOLFIRI (n=599) Cetuximab + FOLFIRI (n=316) Cetuximab + FOLFIRI (n=178)
= FOLFIRI (n=189)

0.0 r
0 6 12 18 24 30 36 42 48 54
Months

= FOLFIRI (n=599) m— FOLFIRI (n=350)

11l PRIME study of 1st line FOLFOX * panitumumab3
1. Van Cutsem , et al.J Clin Oncol 2011;29:2011-2019;
2. Van Cutsem E, et al. ) Clin Oncol 2015;33:692-700;
3. Doullard 1Y, et al. N EnglJ Med 2013;369:1023-1034;
4. Erbitux SMPC June 2014; 5. Vectibix SmPC February 2015.

igure adapted from data from Van Cutsem €, et al.>
and panitumumab are approved in patients with RAS wt mCRC.** Cetuximab and
are not indicated for the treatment of patients with mCRC whose tumors have RAS
 whom RAS tumor status is unknown. 5

Extended RAS mutation testing

M lysis of >5000 patients clinical trials?

B KRAS wt
™ KRAS mt ‘ RS ut
5% RAS mt

11% new RAS mutant
(KRAS exon 3 and 4, and
MRAS mutations)

CRYSTAL: Cetuximab + FOLFIRI vs FOLFIRI increased PFS and OS in both LLD
and non-LLD (RAS wt*)!

Non-LLD (n=278) _ Cewxmab*FOLFIRL 11 (n=ge)
1.0

HR=0.65

y

Probabilit,

12 18 24 30 36
Months

1. K6hne CH, et al. ESMO 2014 (Abstract No. 5692); adapted from updated information presented at meeting.
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Annals of Oncology Advance Access publshed January 12, 2011

Q| original article

Efficacy ing to bi status of
plus FOLFOX-4 as first-line treatment for metastatic
colorectal cancer: the OPUS study

C. Bokemeyer'", |. Bondarerko?, . T, Hartrman’, F. de 8raud’, G. Schuch, A Zubef’ . Celic,
M. Schichting® & P. Koralewski”

1. red zdravljenja: faza Il

Phase Il OPUS study: Design
y 0 Summary of efficacy data

400 g it ¥ sy 1|
T 20 gkl
o I e + LY

[
FOUFON  CENUIMAR
+FOLF
[ i ]
ORR %] ]
e

1. red zdravljenja: faza Ill (ERBITUX + FOLFOX vs FOLFOX)

TAYLOR (WCGIC Abstract No.0-025)

* Primary: PFS
x

ALLENDPOINTS SIGN. BETTER IN ERBITUX  F8 A s
ARM!!! | Tm| )

v
* Secondary: RR and
O
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FOLFIR! + Bevacizumab

1. Stintzing , et al. ESMO 2014 (Abstract No. LBAL1);
2. Heinemann V, et a. Lancet Oncol 2014;15:1065-1075,

1.Stinting S, et al, ESMO 2014 (Abstract No. LBAL1)
2. Heinemann V, et al. Lancet Oncol 2014;15:1065-1075,

FIRE-3: Increased OS benefit with cetuximab in final
RAS wt vs KRAS wt population!?

KRAS exon 2 wt population’? RAS* wt popul

HR=0.77 (0.62-0.96)
p=0.017

Probability of survival

60 72 7

. 24 3% 48 60
Months since start of treatment Months since start of treatment

Cetuximab + FOLFIRI (n=297) — Bevacizumab + FOLFIRI (n=; Cetuximab + FOLFIRI (n=199) — Bevacizumab + FOLFIRI (n=201)

b did not meet its primary endpoint of significantly improving overall response rate (ORR) in patients

with KRAS (exon 2) wt mCRC based on investigators' rea
is approved in patients with RAS wt mCRC.? Cetuximab is not indicated for the treatment of

1. Heinemann V, et al. Lancet Oncol 2014;15:1065-1075;

2. Stintzing S, et al. ESMO 2014 (Abstract No. LBA11), adapted
from updated information presented at the meeting;

Erbitux SmPC June 2014

S exon 2, 3 and 4 wild-type.
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Phase IIl evidence for anti-EGFRs with gold standard CT (FOLFIRI and FOLFOX):

Randomized Phase lll trials of cetuximab + CT vs bevacizumab + CT (RAS wt*)

FIRE-317 CALGB/SWOG
Cetuximab + FOLFIRI (n=199)

- Bevacizumab + FOLFIRI (n=201) 10| Cetuximab + mFOLFOX6/FOLFIRI (n=270)
= Bevacizumab + mFOLFOX6/FOLFIRI (n=256)

HR 0.697
(95% CI: 0.54-0.90)
5

D HR 0.9
(95% CI: 0.7-1.1)
L p=0.40

% event free

o
2
[
E
B 0.50
a
]
0
o

i

Months

3 did not meet ts primary endpoint of significantly improving ORR in patients
RAS (exon 2) wt mCRC based on investigators’ read; CALGB/SWOG 80405 did
ol its primary endpoint of significantly improving O in the cetuximab + 1. tintzing S, et al. ESMO 2014 (Abstract No. LBALL),
IR vs bevacizumab + FOLFOX/FOLFIRI arm in patients with KRAS (exon 2) 2 Lenz H), et al. ESMIO 2014 (Abstract No. 501
3. Venook AP, et al. ASCO 2014 (Abstract No. LBA3)
4. Heinemann Vet al. Lancet Oncol 2014;15:1065-1075.

EQLEIR e OLEQNE (T backy

Cetuximab-based therapy in elderty comorbid patients with
métastatic colorectal cancer

B 10 PRy ———y—
£ — Agete-S5years  PFS:65months ey Do Ao Dot i L T bt ey T B Fonas o4
3 e A ESyems  PFS:7.0months : e
£ 08
< P-0.42) st reapone Age =45 pears Age 45 yoars
0 0 ot pas) v 308) v 295
Lo . @ 3

. T T T T T o 5

Months

Figure 2 Progression-ree survval of pts in age groups 18-65 years vs
265 years dearly showing no difference between both patient subsets.

Conclusion: Cetuximab has a similar efficacy and safety profile for pts
aged <65 and >65 years.

This NIS reports one of the largest mMCRC collectives >65 years (305) and reduced
performance status (80%),
British Journal of Cancer (2012) 106, 274-278. doi:10.1038/bjc.2011.554 www.bjcancer.com

Panitumumab in 15t-line mCRC

Randomised phase 3 study of
panitumumab with FOLFOX4 vs.
FOLFOX4 alone as 1%t-line treatment in
mCRC patients: the PRIME trial

18



FINTIVIL StUUy

FOLFOX4 % panitumumab in 1t-line
treatment of metastatic CRC

L
°
E n
FOLFOX4 (Q2w) + d g
panitumumab 6 mg/kg B t
(@2w) k e
v
X m
W f

e
M °
1:1 t :
FOLFOX4 (Q2w) :‘ °
. w

t
u
Disease assessment every 8 weeks 3

Study endpoints: PFS (1°); OS, ORR, safety, HRQoL
KRAS status was prospectively analysed
'www.amgentrials.com; protocol ID: 20050203; ClinicalTrials.gov identifier: NCT00364013. HRQoL, health-related quality of life

PRIME study
Key eligibility criteria

« 218 years of age
* Previously untreated metastatic adenocarcinoma of the colon/rectum

* Adjuvant 5-FU-based therapy allowed if disease progression occurred >6
months after completion; prior oxaliplatin not allowed

* Measurable disease

¢ Paraffin-embedded tumour tissue from primary tumour or metastasis
available for central biomarker testing

* EGFR expression and KRAS status not required at entry
* ECOG performance status 0-2

Douillard JY, et al. J Clin Oncol 2010; 28:4697-705.

PRIME study
Prospective KRAS analysis

*  First randomised study in 1t-line prospectively analysed by KRAS mutation
status
*  KRAS status determined by blinded, independent central testing*

— Identification of seven somatic mutations located in KRAS exon 2 (codons 12
and 13)t

« High ascertainment rate of 93%
*  60% WT KRAS exon 2 in both arms

Douillard JY, et al. J Clin Oncol 2010; 28:4697-705; “KRAS testing was performed using allele-specific polymerase chain
1. Amado RG, et al. J Clin Oncol 2008; 26:1626-34. reaction (DS, Manchester, UK)
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PRIME study
Statistical considerations

Primary Analysis®? Final Analysis?® Updated OS Analysis?
August 29, 2009 August 02, 2010 January 24, 2013
« Pre-specified « Pre-specified ! « Exploratory
+ When >50% of patients with WT KRAS « 30 months after last patient was + When >80% of patients in both the WT
exon 2 had an OS event enrolled & MT KRAS exon 2 subgroups had an 0S
event

® ¢ ©

Patients with an OS event, % (tumour status: WT KRAS exon 2)

1. Douillard JY, et al. J Clin Oncol 2010; 28:4697-705;
2. Douillard JY, et al. N Engl J Med 2013; 369:1023-34;

3. Douillard JY, et al. J Clin Oncol 2011; 29(suppl):abstract 3510 (and oral presentation). WT KRAS, WT KRAS in codons 12/13

Panitumumab in 15t-line mCRC

The PRIME study: Panitumumab +
FOLFOX4 treatment in WT RAS mCRC

PRIME study RAS analysis
KRAS, NRAS and BRAF mutation hotspots

12 13 59 " 61 17 146

KRAS 40% 5% 6%

BECTME o B oo M oo ]
12 13 59 61 17 146

NRAS 4% 4% 0%

Overall RAS
| EXONM | EXONNS) I BN | ascertainment rate: 90%
600
BRAF 9% Overall _RAS and BRAF
ascertainment rate: 89%

Based on Douillard JY, etal. N Engl J Med 2013; 369:1023-34; Percentages have been rounded; 7 patients harboured either KRAS or
Oliner KS, et al. EJC 2013; 49 (suppl 3):abstract 2275 (and poster) NRAS codon 59 mutations
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PRIME study RAS analysis
PFS (primary analysis)

Events Median (95% Cl)
n (%) months

= Panitumumab +
FOLFOX4 (n=259) 156 (60) 10.1(9.3-12.0)

—— FOLFOX4 (n=253) 170 (67) 7.9(7.2-9.3)
HR =0.72 (95% Cl, 0.58-0.9¢
P =0.004

Proportion event-free (%)
«
o
1

LI B B B B B B B B B B B B S e UL |
0123456 7 8 9 10111213 14151617 18 19 20 21 22 23
Months

WT RAS, WT KRAS & NRAS exons 2/3/4
(includes 7 patients harbouring KRAS/NRAS codon 59 mutations)

Douillard JY, et al. N Engl J Med 2013; 369:1023-34.

PRIME study RAS analysis
OS (primary analysis)

WT RAS Events Median (95% Cl)
n (%) months
~— Panitumumab +
FOLFOX4 (n = 259) 128 (49) 26.0 (21.7-30.4)

—— FOLFOX4 (n = 253) 148 (58) 20.2 (17.7-23.1)
HR =0.78 (95% Cl, 0.62-0.99
P=0.043

Proportion alive (%)
«
o
1

0 T T T T T T T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Months

WT RAS, WT KRAS & NRAS exons 2/3/4

Douillard JY, et al. N Engl J Med 2013; 369:1023-34. (includes 7 patients harbouring KRAS/NRAS codon 59 mutations)

OS (primary & updated OS analyses)

WT RAS

HR = 0.78 (95% CI, 0.62-0.99) %

HR =0.77 (95% Cl, 0.64-0.94)
P=0043

P =0.009

0 6 1218 22 3 3% 42 48 54 w0 68 72 o

6 12 18 20 0 3 42 48 54 60 6 72
Morirs

Morirs

Events  Median (95% CI) Events  Median (95% C)
0 (%) months. 0 () months.

Panitumumab + Panitumumab +
FOLFOX4 (= 259) 128 (49) 26.0 (21.7-304) FOLFOX4 (= 259) 204 (79) 258 (21.7-29.7)
—— FOLFOX4 (n=253) 148 (58) 20.2 (17.7-23.1) —— FOLFOX4 (n=253) 218 (86) 20.2 (17.6-23.6)

4 A 4

Patients with an OS event, % (tumour status: WT RAS)

WT RAS, WT KRAS & NRAS exons 2/3/4

1. Douillard JY, et al. N Engl J Med 2013; 369:1023-34. (includes 7 patients harbouring KRAS/NRAS codon 59 mutations)
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PRIME study RAS analysis
Summary of adverse events (primary

analvcic)

Patients with any AE, n (%) 256 (100) 248(99) | 504 (100) 266 (99) 273(99) | 539 (99)
Worst grade of 3 146 (57) 124 (50) | 270 (53) 153 (57) 146 (53) | 299 (55)
Worst grade of 4 71(28) 51(20) | 122(24) 63 (24) 55(20) | 118(22)
Worst grade of 5 14 (5) 16 (6) 30 (6) 19(7) 10 (4) 29 (5)

Any serious AE 110 (43) 92(37) | 202 (40) 121 (45) 84(31) | 205(38)
AE leading to permanent
discontinuation of any 65 (25) 40(16) | 105(21) 60 (22) 37(13) | 97(18)
study drug
Not serious 48 (19) 28 (11) 76 (15) 50 (19) 24(9) 74 (14)
Serious 24 (9) 15 (6) 39(8) 17 (6) 14.(5) 31(6)
WT RAS, WT KRAS & NRAS exons 2/3/4
(includes 7 patients harbouring KRAS/NRAS codon 59 mutations);
Doulard JY, et al. N Engl J Med 2013; 369:1023-34. AE, adverse event

PRIME study RAS analysis
Metastasectomy and complete resection rates
(LLD patients, updated analysis)

Panitumumab + FOLFOX4
WT RAS LLD (n = 89) :rrome)»m (n=
3519 41)
P =0.349 pP=
30 1 n=15 n216
n=14
254

201

N
o
L

-
o
1

Patients (%)
[9)]
1

o

Metastasectomy Complete resection

Peeters M, et al. EJC 2013; 49 (suppl 4):abstract MC13-0022 (and poster). LLD, liver-limited disease

PRIME study RAS analysis
PFS, OS (LLD patients, updated analysis)

PFS os

HR =0.75 (95% Cl, 0.48-1.19) 9
P=0.2223 80

HR =0.71(95% Cl, 0.43-1.16)
P=0.1737

s a9
5§88

N
8

=
Kaplan-Meier estimate
©
8

Kaplan-Meier estimate
©
8

0

LI R N S S S S s |
0 4 8 12 16 20 24 28 32 36 40 44 48 52

Months Months
Events Median, months Events Median, months
n (%) (95% Cl) n (%) (95% Cl)
Panitumumab + = Panitumumab +
FOLFOX4 (n = 48) 38 (79) 1.3 FOLFOX4 (n = 48) 32 (67) 40.7
— FOLFOX4 (n=41) 37 (90) 9.9 — FOLFOX4 (n=41)  31(76) 334
Peeters M, et al. EJC 2013; 49 (suppl 4):abstract MC13-0022 (and poster) LLD, liver-limited disease
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PEAK study
mFOLFOX6 + panitumumab or bevacizumab in 1%t-line treatment of WT
KRAS exon 2 mCRC

mFOLFOX6 (Q2w) +

bevacizumab 5 mg/kg
(@2w)

s

mFOLFOX6 (Q2w) + ﬁ a

panitumumab 6 mg/kg d : :

(@2w) ° t d
1 y o
t f '
e 30dwys ) s
a (+3days) | t
n ° ‘
L] y
n u
t P

Tumour Assessment Q8W (£7 days); Treatment
administered until

disease progression, death,

or withdrawal from study

TE £0——0-+ ~303 O~ ~00T

Every 3 months (28 days) until
end of study

Study endpoints: PFS (1°); OS, ORR, safety, exploratory biomarker analysis
No formal hypothesis testing was planned

Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster);
Protocol ID: 20070509; ClinicalTrials.gov identifier: NCT00819780. ORR, objective response rate; mFOLFOX6, modified FOLFOX6

PEAK study RAS analysis
Biomarker testing methodology

* Banked patient tumour specimens characterized as WT KRAS exon 2 were
selected for analysis:
— KRAS exon 2 (codons 12/13), exon 3 (codons 59/61) & exon 4 (codons 117/146)
— NRAS exon 2 (codons 12/13), exon 3 (codons 59/61) & exon 4 (codons 117/146)

* Analytical methods were qualified and the testing lab blinded to treatment
assignment and patient outcome

Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster).

FLANSLUUY NAO aridiryslis

KRAS, NRAS and BRAF mutation
hotspots

EXON 1 l— EXON 2

12 13 59 61 117 146
#
KRAS N/A 4% 7%
EXON 1 EXON 2 EXON 3 EXON 4
12 13 59 61 117 146
NRAS 5% 6% 0%
| EXON 1... H EXON 15 |7| EXON 16... I
"
X
600
% Overall RAS
BRAF ° ascertainment
rate: 82%
1. Schwartzberg L, et al. J Clin Oncol 2013; 31 (suppl):abstract 3631 (and poster); Percentages have been rounded; *WT KRAS exon 2 tumour status
2. Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster). was defined in the trial eligibility criteria; N/A, not applicable
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PEAK study RAS analysis
RAS testing

|
k'3 3

) e

Inadequate sample
5)

WT KRAS exon 2 with a Any KRAS or RAS
RAS result ————————result
(n=221) (n=233)

vb—l—&

WT KRAS exon 2 /
T other RAS
(n=51)

Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster) ITT, intent-to-treat

PEAK study RAS analysis
PFS (longer follow-up analysis)

WT RAS
_ Events  Median (95% Cl)
100 n (%) months

90 Panitumumab +

80 - mFOLFOX6 (n=88) 57 (65) 13.0 (10.9-15.1)
9 0 — Bevacizumab +
by 704 mFOLFOX6 (n=82)  66(80)  10.1(9.0-12.7)
2 60+
© HR* = 0.66 (95% Cl,
c 50
2 0 0.46-0.95)
I P=0.03
S 304
o

20

10

0 T T T T T T T T T d
0 4 8 12 16 20 24 28 32 36 40
Months
*Stratified Cox proportional hazards model; No formal hypothesis testing
Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster). was planned; WT RAS, WT KRAS & NRAS exons 2/3/4

PEAK study RAS analysis
OS (longer follow-up analysis)

Events Median (95% Cl)
WT RAS n (%) months
= Panitumumab +

100 FOLFOX6 (n=88)  30(34) 41.3(28.8-41.3)
90 —— Bevacizumab
804 FOLFOX6 (n = 82) 40 (49) 28.9(23.9-31.3)
g 70 HR* = 0.63 (95% ClI,
2 604 0.39-1.02)
©
5§ %97
5 40
o
o 30
o
20 4
10
0 T T T T T T T T T T 1
0 4 8 12 16 20 24 28 32 36 40 44
Months
*Stratified Cox proportional hazards model; No formal hypothesis testing
was planned; WT RAS, WT KRAS & NRAS exons 2/3/4;
Karthaus M, et al. EJC 2013; 49 (suppl 3):abstract 2262 (and poster). NR, not reached
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PEAK study RAS analysis
Efficacy data lONEer follow-up analysis)

WT KRAS exon 2! WT RAS?
i + i + ” + i +
mFOLFOX6 mFOLFOX6 mFOLFOX6 mMFOLFOX6
(n=142) (n=143) (n=88) (n=82)
Median PFS, months 109 101 13.0 10.1
(95% CI) (9.7-12.8) (9.0-12.0) (10.9-15.1) (9.0-12.7)
Hazard ratio o eoffm o 406;_6‘5395’
(95% CI) P=022 P =003
Median OS, months 34.2 243 413 289
(95% Cl) (26.6-NR) (21.0-29.2) (28.8-41.3) (23.9-31.3)
. 0.62 0.63
Hga;jrglrauo (0.44-0.89) (0.39-1.02)
(95% Cl) P=0.009 P =006

1. Schwartzberg L, et al. J Clin Oncol 2013; 31 (suppl):abstract 3631 (and poster);
2. Karthaus M, etal. EJC 2013; 49 (suppl 3):abstract 2262 (and poster). WT RAS, WT KRAS and NRAS exons 2/3/4

ASPECCT study
Panitumumab vs. cetuximab in 3"-line treatment of WT
KRAS exon 2 mCRC (open-label, phase 3)

Panitumumab -
6 mg/kg IV (Q2W) s
u
Metastatic mMCRC r
WT KRAS exon 2 R H
(n =999) y
1:1 (=1 ETY) )
400 mg/m? loading dose, -
250 mg/m? IV (QW)
* Study endpoints: OS (1°); PFS, ORR, safety
* Crossover between arms during study treatment was not allowed
Price T, etal. EJC 2013; 49 (suppl 3):LBA 18 (and oral presentation);
Protocol ID: 20080763; ClinicalTrials.gov identifier: NCT01001377. 'WT KRAS, WT KRAS in codons 12/13

ASPECCT study
Key eligibility criteria

e >18years

* Metastatic adenocarcinoma of the colon or rectum
*  WT KRAS exon 2 tumour status

* No prior anti-EGFR therapy

* Disease progression or intolerability on irinotecan-, oxaliplatin- and
fluorouracil-based therapy for mCRC

* Measurable or non-measurable disease

* Adequate hematologic, renal, hepatic, metabolic function
* No symptomatic brain metastases

« Signed informed consent

Price T, etal. EJC 2013; 49 (suppl 3)LBA 18 (and oral presentation);
Protocol ID: 20080763; ClinicalTrials.gov_identifier: NCT01001377.
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ASPECCT study
OS (primary analysis)

Events Median (95% CI)

n (%) months
— Panitumumab
100 - (n = 499) 383(76.8) 10.4 (9.4-11.6)
90 —— Cetuximab
80 (n=500) 392 (78.4) 10.0(9.3-11.0)

HR =0.97 (95% ClI, 0.84-1.11)
P =0.0007

Z-score =-3.19

Retention score = 1.06 (95% Cl,
.82—1.29)

Proportion alive (%)
[
o
1

Months

Price T, etal. EJC 2013; 49 (suppl 3):LBA 18 (and oral presentation).

ASPECCT study
PFS (primary analysis)

Events  Median (95% Cl)

n (%) months
~— Panitumumab
100 A (n=499) 477 (956)  4.1(3.2-4.8)
90 A —— Cetuximab
g 504 (n = 500) 477 (95.4) 4.4 (3.2-4.8)
& 701 HR = 1.002 (95% ClI,
‘é 60 0.882-1.138)
% 501
_5 404
g 30 1
& 20+
7 L1l
|
0 T T T T L T T
0 6 12 18 24 30 36
Months

Price T, etal. EJC 2013; 49 (suppl 3}LBA 18 (and oral presentation).

VELOUR: Aflibercept Phase Il Trial in Previously
Treated mCRC

600 pts

Aflibercept 4 mg/kg IV
+ FOLFIRI g 2 weeks

Patients with metastatic > 4

colorectal cancer after . DISEASE

failure of an oxaliplatin- | ™ 11 PROGRESSION ™9 DEATH
N 600pts

STRATIFICATION FACTORS: Placebo + FOLFIRI
Prior bevacizumab (Y/N) q2 weeks
ECOG PS (0vs 1vs2)

based regimen

FIRST PATIENT IN: November 2007 PRIMARY ENDPOINT: OS

ENROLLMENT COMPLETED: SECONDARY ENDPOINTS:
1226 randomized, 1216 treated ORR, PFS, safety, PK

Final analysis at 863 OS events

Van Cutsem E, et al. JCO 2012;30:3499-506
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VELOUR: OS results

6-Month Interval OS Hazard Ratios
(Fiecewise Cox Proportionsl Hazard Model)

© censor

—# Placebo/FOLFIRI

09 Time HR (95.34%C1) ‘median OS'=12.1 months
(months) s Placebo/FOLFIRI ‘mean 05*=20.3 months.
08 75% quarie’: 21,03(18.92-22.80)
156 0.860 (0.664-1.114)
7 6<ts12  0838(0673-1043)  —Aflbercept/FOLFRI
‘median 05'=13.5 months

edian 12<ts18 0782(0.562-1.050) mean 05°=23.2 months
Yedlan 755 quarie’s 25,59 (22.01-51.70)
. 18 0676(04630988)
Stratified HR=0.817
95.34%1,0.713-0.937]

Log-rank  P=0.0032

KAPLAN-MEIER ESTIMATE

Cuteoffdate: February 7, 2011 1. a- a
Median follow-up: 22.28 months mo  26mo 44mo

004
0 3 6 9 2 15 18 21 24 27 30 33 36 39 <—TIME (months)
SURVIVAL 79.1% Placebo/FOLFIRI
PROBABILITY! 81.9% Aflibercept/FOLFIRI

Mo = months.

Van Cutsem E, et al. JCO 2012;30:3499-506

VELOUR: response

EVALUABLE POPULATION* (%) PLACEBO (N=530) AFLIBERCEPT (N=531)
BEST OVERALL RESPONSE
Complete response 0.4 0
Partial response 10.8 19.8
Stable disease 64.9 65.9
Progressive disease 215 104
Not evaluable 2.5 4.0
OVERALL RESPONSE RATE
CRor PR 111 19.8
95% Cl 8.5-13.8 16.4-23.2
P-value** 0.0001

get Iesions that have agreed for third party review.

ts with measurable ¢
ol test

Van Cutsem E, et al. JCO 2012;30:3499-506.

VELOUR: Efficacy data stratified by Prior Bevacizumab —
ITT Population

0s PFS
# Censor
~# Placebo/FOLFIRI: median = 11.7 months © gf“%’ /FOLFIRI: median = 3.9 month
—# Aflibercept/FOLFIRI: median = 12.5 months —# Placebo, s median = 3.9 months
—& Aflibercept/FOLFIRI: median = 6.7 months
HR = 0.862 [95.34% Cl, 0.673-1.104]
HR = 0.661 [95% Cl, 0.512-0.852]
Z Z
z z
£ £
E E
5 5
z z
5 5
& &
e e
3 3
E E
0 3 6 9 12 15 18 21 24 27 30 33 36 39 0 3 6 9 12 15 18 21 24 27 30
TIME (months) TIME (months)
NumBcR 187 170 1380 GS N ETNSA SIS Nuvecr 187 96 330 s S NIGIINE
ATREK 156 178 150 121 89 SO NISCINNN AR s 126 es 3TN

Allegra, et al JCO 2012;30(suppl): Abstract 3505.
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VELOUR ITT Population: Overall Survival

Mesian = 12.06 months
= Median = 13.50 months

Stuatified HR=0.817 [5:
Log-rank p = 0.0032

Modest benefit for

- N : all on prior oxaliplatin-
n RR: 11 vs 20% ﬁ@-&@ based regimen
- PFS 0.76 (2.2) > o

Large benefit for some

ety

Py - s s » 3
s o 0% o 2
P s e nom nm

Median follow-up = 22.28 months

EXPERIMENTAL ARM 12 MONTHS 18 MONTHS 24 MONTHS 30 MONTHS
Absolute OS increase, %* ~6% ~8% ~9% ~10%
Proportional OS increase, %* ~12% ~25% ~50% ~86%

SOURCES: Ruff et al. Eur J Cancer. 2015 Jan;51(1):18-26.Van Cutsem et al.J Clin Oncol. 2012;30:3499-3506.

Baseline Characteristics: VELOUR ITT Population vs Better
Responders

BETTER RESPONDERS ITT POPULATION

PLACEBO/ AFLIBERCEPT/ PLACEBO/ AFLIBERCEPT/
FOLFIRI (n=406)  FOLFIRI (n=404)  FOLFIRI (n=614)  FOLFIRI (n=612)

No. metastatic organs involved, %

0 0.5 0.5 1.0 03

1 58.4 56.9 44.1 41.8

>1 41.1 42.6 54.9 57.8
Metastatic sites, %

Liver 69.7 72.8 70.2 75.0

Lung 39.4 37.6 45.1 44.3

Lymph 217 24.8 29.5 283

Liver only 33.0 34.9 238 25.0
ECOG status, %

0 77.3 78.5 57.0 57.0

1 22.7 215 40.7 40.8

2 0 0 23 2.1
Prior bevacizumab, %

Yes 32.8 327 30.5 30.4

No 67.2 67.3 69.5 69.6

SOURCE: Chau et al. BMC Cancer. 2014;14:605,

Results: OS in VELOUR ITT Population and Better
Responders Subgroup

ITT POPULATION? BETTER RESPONDERS?
10 10 |
09 Stratified HR=0.817 (95% Cl, 0.713-0.937) 09| \
2os Log-rank P=0.0032 208 Adjusted HR=0.73 (95% C1, 0.61-0.86)
£ o £ o
£ 0.7 £ 07
a 06 a 0.6 Aflibercept/FOLFIRI
5 O Afiibercept/FOLFIRI 5 O Median 0S: 16.2 months
£ 05 N;edianos: 13.50 monﬂ;s 5 05 (95% €1, 14.5-18.1)
2 95% C1, 12.517-14.949) 2
§ 0.4 § 04
203 §03 Placebo/FOLFIRI
E a| o & 0| Medanos: 131 months
- edian 05: 12.06 months b x -
0171 (%01, 11.072:13.209) 5o 0.1 (% 117142) .
0.0 0.0
0 3 6 9 12151821 24 27 30 33 36 39 0 3 6 9 12151821 2427 30 33 36 39
Time (months) Time (months)
Median OS difference: 1.4 months Median OS difference: 3.1 months
Probability of survival (%) (95% CI)
Placebo/FOLFIRI 83 54 34 22 12
Aflibercept/FOLFIRI 88 64 46 35 27

1.Van Cutsem et al.J Clin Oncol. 2012;30:3499-3506. 2. Chau et al. BMC Cancer. 2014;14:605.
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Results: PFS in VELOUR ITT Population and Better Responders

Subgroup
ITT POPULATION! BETTER RESPONDERS?
1.0 Stratified HR=0.758 (95% Cl, 0.661-0.869) 100 Adjusted HR=0.68 (95% Cl, 0.57-0.80)
§ Log-rank P=0.00007 0.9
0.9
0.8 0.8
0.7

0.7 \\

0.6 Aflibercept/FOLFIRI
Median PFS: 7.2 months
(95% Cl, 6.8-8.2)

Aflibercept/FOLFIRI
Median PFs: 6.90 months
(95% €I, 6.51-7.20)

Proportion of Patients
Proportion of Patients
o
&

Placebo/FOLFIRI Placebo/FOLFIRI ™

0.1 | Median PFs: 4.67 months 0.1 Median PFs: 4.8 months
0.0 __ts%cLa2536 0.0, (o%CLa250) s .
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 1518 2124 27 30
Time (months) Time (months)

1.Van Cutsem et alJ Clin Oncol. 2012;30:3499-3506.2. Chau et al. BMC Cancer. 2014;14:605.

Results: ORR* in VELOUR ITT

25

20

M Plac/FOLFIRI
W Aflibercept/FOLFIRI

Percentage

N=614

N=612

Intent-to-Treat Population Better Responders Subgroup

*ORR = complete response + partial response.
SOURCE: Chau et a. BMC Cancer. 2014;14:605.

Summary: Good Responder Patient Group Derived Greater

Benefit in VELOUR
¢ Overall survival was improved in the
patient subgroup that excluded the Adjuvant Metastatic | Metastatic
adjuvant-only patients and included Patients sites >1 sites 51
only those patients with PS0 or PS 1
with <1 metastatic site. ps0 o
+  The probability of survival in the GRP i
group at 6 months was 83% in the g
placebo + FOLFIRI group compared = pse1 o o
with 88% in the aflibercept + FOLFIRI
group; over time the difference
between the two groups increased: ps=2 (<] (] (<]
— The probability of survival at 12 months
was 54% vs. 64%, respectively
— At 24 months it was 22% vs. 35%, RESPONSE.
respectively setter respondergroup @) Poor responder roup
— At 30 months, the probability of
survival was more than double in
the aflibercept + FOLFIRI group SURVIVAL BENEFIT FOR BETTER RESPONDER PATIENTS
(12% vs. 27%, respectively) ‘COMPARED TO POOR RESPONDER PATIENTS IN VELOUR®
MEDIAN OS PLACEBO /AFLIBERCEPT
(months) + FOLFIRI + FOLFIRI A MEDIAN OS
BRP group 1311 16.23 312
PRP group 1035 9.63 -0.72

SOURCE: Chau et al. BMC Cancer. 2014 Aug 20;14:605.
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Summary: Efficacy Results in the Better Responders
Sub-group of VELOUR - by Prior Bevacizumab Use

PLACEBO + FOLFIRI AAFLIBERCEPT + FOLFIRI (N=404)
GOOD RESPONDER PATIENTS (N=406) [95% CI] [95% 1] HR

" 13.11 16.23 0.718
Median OS (months) (11.70; 14.19] [14.49; 18.14] 312 [0.605; 0.851]
Mean OS (months) 18.62 2483 6.21 -

" 4.76 7.16 0.678
Median PFS (months) [4.24; 5.42] (6.77; 8.21] 28 [0.572; 0.803]

WITH PRIOR BEV (N=133) WITH PRIOR BEV (N=132)

" 12.29 15.47 0.744
Median 05 {months) 11032; 14.26] [13.80; 18.79) 318 [0.551; 1.005]
Mean 05 (months) 1871 247 376 -

- 417 6.93 0.646
Median PFS (months) [3.15; 5.42] (5.85; 8.57] 22 [0.475; 0.879)

WITHOUT PRIOR BEV (N=273)  WITHOUT PRIOR BEV (N=272)

" 13.54 16.85 0.707
Median 05 (months) [11.70; 14.72] 14.29; 18.76] £ [0575; 0.869]
Mean OS (months) 1853 25.90 7.37 -

5.32 7.20 0.693
Median PFS (months) 14375551 680 8.28] 188 0.566; 0.850]

Consistent with improved OS benefit observed in better responders group, there was also
an increase in the incremental benefit in survival when analyzed by prior bevacizumab use.

SOURCE: Chau et a. BMC Cancer. 2014 Aug 20;14:605.

88

RAISE: Study Design

Ramucirumab (8 mg/kg)
once every 2 weeks by IV
followed by FOLFIRI

progression
+ Unacceptable
toxicity

ZmMm3TO v
~

R
A
N
D
o
M
I

z Placebo
E

once every 2 weeks by IV
followed by FOLFIRI
regimen?

N=536

Desigl idy comparing the efficacy and saf‘
therapy in patients with mCRC whose
disease had progressed during or after first-line treatment including bevacizumab -

slrinotecan (180 mg/m?, 90-minute IV), followed by o concurrent with foiinic acid (400 mg/?, 120-minute IV); followed by 5-fluorouraci
(400 mgi? IV bolus over 2-4 minutes); then 5-FU (2400 mg/m? continuous 48-hour infusion)

=
3

RAISE: Patient Disposition
Cosomssommrtion | [emints s 20

g:«ﬂ« declined participation 32

(1:1 randomization) Aorss eventt S

Unknown 2

Placebo + FOLFIRI n=536 ‘ ‘ Ramucirumab + FOLFIRI n=536
Reasons for Discontinuation (ITT population) n Reasons for Discontinuation (ITT population) n
Progressive disease M7 Progressive disease 338
Patient decision Patient decision 57
Investigator decision 2 Investigator decision 35
Adverse event 2 Adverse event 59
Death from study disease 2 Death from study disease 5
Death due to adverse events 1 Death due to adverse events 13
Other (protocol entry criteria not met, 5 Other (protocol entry criteria not met, 4
protocol violation, sponsor decision) protocol violation, sponsor decision)

Total patients discontinued from study 513 Total patients discontinued from stud 511

Ramucirumab + FOLFIRI n=536

opulation
id not receive
treatment,

v
Ramucirumab-treated, n=529°
Safety population

Placebo + FOLFIRI n=536
opulation

Did not receive
treatment, n=7 L

| Placebo-treated, n=528"

Safety population

“Platelet 01 FOLFIRI received b
dose and + FOLFIRI group for iy
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RAISE: Primary Endpoint — Overall
Survival of ITT Population

Overall Survival

Placebo + FOLFIRI

011 Ramucinumab + FOLFRI __

Placebo+ Ramucirumab +
FOLFIRI FOLFIRI

Patients, N 536 538
Median PFS,

nr 13.3
months (35% CI) (10.8,12.7)  (12.4,145)

HR (95% CI) 0.844 (0.730, 0.9786)

p-value (log-rank) p=.0219

00
0 3 6 9 2 15 18 2 A 27 W BB K &2
Patiert s 2 Risk Time (Months)
Ramucirumab + FOLFIRI 536 497 421 345 260 195 114 78 53 34 22 12 4 0 0
Placebo + FOLFIRI 536 486 400 320 228 166 108 66 44 22 10 2 2 1 0

RAISE: Forest Plot — Overall Survival

PBO Group RAM Group
N N

Overall 536 5%
NAmerca 143 143

Region Europe 235 25
Other 158 158

- Gmonths 407 411
POfrom1tline g months 120 125
Mutant 21 260

KRAS status WidType 275 267
sox Male 2 260
Female 210 247

> 215 212

Age (years) <65 321 324
White 410 405

Raco Asian 103 I
Other 18 18

o 250 263

Ecoeps 1 275 269
1 157 171

#metastatic sites 2 194 205
23 182 157

Liver only No a1 s
metastases Yes 9 %2
Sito of primary  Colon 358 358
tumor Rectum 171 174
<200l 398 389

CEA 2200091 107 108

L

1 1.6
Favors Ramucirumab + FOLFIRI Favors Placebo + FOLFIRI

©2015 BN Lily and Company

HR (95% CI)

0,854 (0.741, 0.984)
0.748 (0570, 0.981)
0,893 (0.724, 1.103)
0,873 (0663, 1.149)
0855 (0.726, 1.007)
0,855 (0.644, 1.134)
0,893 (0.733, 1.088)
0,815 (0,665, 0.999)
0.947 (0784, 1.143)
0735 (0592, 0.912)
0,849 (0.676, 1.065)
0857 (0.715, 1.028)
0,855 (0.727, 1.005)
0.957 (0.688, 1.331)
0.333 (0.148, 0.749)
0,824 (0,666, 1.020)
0,889 (0.734, 1.076)
0,814 (0610, 1.085)
0,903 (0.720, 1.134)
0854 (0674, 1.081)
0,835 (0.715, 0.975)
0.963 (0679, 1.367)
0,850 (0.716, 1.011)
0,873 (0676, 1.126)
0,628 (0.699, 0.981)
0,874 (0649, 1.177)

RAISE: Secondary Endpoint — PFS of ITT

Progression-free Survival

Flacsbo + FOLFRI

Ramucinmab + FOLFIRI __

Population

Placebo+ Ramucirumab +

FOLFIRI FOLFIRI
Patients, N 536 536
Median PFS, a5 57
months (35% CI) (42,5.4) (55,82)
HR (95% CI) 0.793 (0,697, 0.903)
p-value (log-rank) p<.0005

Patients at Risk 0 3 6 9

Ramucirumab + FOLFIRI 535 381 234 142

Placebo + FOLFIRI 53% 335 182 &

? 15 B 1 W ¥ W B W N
3 fime (Monthsj 20 ! @
A 1 [ [}
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RAISE: Secondary Endpoint — PFS of ITT
Population

Placebo+ Ramucirumab +

109k FOLFIRI FOLFIRI
08 Patients, N 536 536
08 Median PFS, 45 57
= months (35% CI) (4.2,5.4) (55,6.2)
g
5 07 HR (35% CI) 0.793 (0.697, 0.903)
5
ﬁ 08 p-value (log-rank) p<.0005
£ os
5
B 04
8
5 03
S
a 02
01
Ramusirumab + FOLFIR| _
00 Placebi + FO LFIRI -
0 3 6 9 12 15 18 21 24 27 0 33 3% E 2
Paients =t Risk Time (Months)
Ramucirumab + FOLFIRI 536 381 234 142 77 38 20 1" 6 5 2 1 1 0 ]
Placebo + FOLFIRI 536 345 182 92 52 31 17 10 3 1 ] [ 0 0 ]

Podatki iz randomiziranih raziskav 1.
reda zdravljenja

W cTacne Erbitux + T [l Panitumumab + ©T [l Bevacizumab + CT

KRAS, Any RAS mutations

Consensus transcriptional
sublypes

6 FEET OF BIOLOGICALLY COMPLEX TUBING
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MCRC — je stran pomembna?

PUBLICATION Patients Molecular

(Study) N Selection  Treatment QUTCOME  RIGHT LEFT
O'Dwyer N=1120 NONE 5FU
Jco, 2001 VARIATIONS OS (MOS) 109 158
(E2290)
Brule, EurJ N =399 KRASwt BSCw. PFS(MOS) 1.9 1.9
Can, 2015 BSC + CET 1.8 5.4
(C0.17)
Loupakis, N=2053 NONE FOLFIRVBEV 248 420
JNCI, 2015 FUOX/BEV 0s(MOS) 180 230
ek 146 240

Venook A, ASCO 2016

Lokacija je progniosti¢ni dejavnik za OS

:’:’:‘g;‘ MEE:;I)S M:;:; os HazQ??’: 27"0 P (adjusted®)
(mos) (mos) (adjusted*)
All pts 19.4 333 1.55 (1.32,1.82) P < 0.0001
Cet 16.7 36.0 1.87 (1.48, 2.32) P < 0.0001
Bev 24.2 34 1.32 (1.05, 1.65) P=0.01

19,3 meseca je velika razlika v OS!

Venook A, ASCO 2016
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Median OS by Sidedness:
80405 and FIRE-3*

Right 1° Left 1°
Median OS Median OS P (adjusted)

(mos) (mos)

N=203 N=T32

16.7 36.0 P < 0.0001

242 314 P=0.01

FIRE-3

P < 0.00001
P=0.038

personal communication
014

Venook A, ASCO 2016

80405: Overall Survival by Sidedness and Biologic

% Event Free

e M—

3 48 60 72 84 96
Months From Study Entry
Venook A, ASCO 2016

Primary Tumor Location as a Prognostic Factor in
Metastatic Colorectal Cancer

Loupakis F, JNCI 2015
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Results - distribution and patients

RASWT, TS mcertainment. Patients/side, Treatment,
n n (%) % (%)

Left Right Leht Right
PRIME ™ a1

(15t line)

PEAK

(15t line)

LLL

2nd line)

PEAK - 0S - 1st line

.

Bolniki s sistemsko razsirjeno boleznijo in
dobrim stanjem zmogljivosti naj bi bili delezni
zdravljenja s sistemsko terapijo — kemoterapijo
in tar¢nimi zdravili. Srednja prezivetja tako
zdravljenih bolnikov presegajo 30 mesecev .
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Sistemsko zdravljenje mCRC je cedalje bolj
zapleteno, saj imamo na voljo vec zdravil in
njihovih kombinacij, z razlicno ucinkovitostjo in
nezelenimi ucinki, kar moramo upostevati pri
odloditvi o zdravljenju, kakor tudi biologijo
tumorja, zato le-to sodi samo v roke izkuSenega
internista onkologa, nacrtovanje celotnega
zdravljenja teh bolnikov pa potrebuje
multidiscilinarno obravnavo.
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TOKSICNI SOPOJAVI
FLUOROPIRIMIDINOV
(KAPECITABIN, 5-FU)

ONKOLOSKI INSTITUT LJUBLJANA
Maja Ravnik, dr.med.
UKC MARIBOR

SOLA CRC
LJUBLJANA, NOVEMBER 2016

VSEBINA

NAJBOL]J POGOSTI TOKSICNI SOPOJAVI
FLUOROPIRIMIDINOV

UKREPI
KARDIOTOKSICNOST
DPD in DPDd

KLINICNI PRIMER BOLNIKA Z HUDO
TOKSICNOSTJO OB KAPECITABINU

NAJBOLJ POGOSTI TOKSICNI
SOPOJAVI KAPECITABINA IN 5-FU

Event All Grades of Events  Grade 3 or 4 Events (Severe]

Fluorouracil Ausrsuracil

plug plus

L Capecitabine Le
(N=995)  (N-O74)  (N-895)  (N-974)

percent
Diarrhea 467 &4 11 13
Nausea or vomiting 367 51 3
Stomatitie 221 [ 3 14
Hand=foot syndrome [ El <l
Fatigue or asthenia 3 x| 2
Abdominal pain 0 13 1
Alopecia 33 22 <1
Lethargy 0 9 =l

Anofexia 10 <l

Neutrepeniaf &3 25
Hyperbilirubinemiaf 20 3

Twelves et al. N Engl J Med 2005




KOZNA TOKSICNOST (Sindrom roka-noga)

Kapecitabin, 5-fluorouracil,
Srednji ¢as do pojava je 79 dni (11-360),
= 92,9% znotraj prvih dveh ciklusov 12

Po prekinitvi KT izbolj$anje po 1-2 tednih?

Gradiranje®

B A, sweov |
™

KOZNA TOKSICNOST (Sindrom roka-noga)
Bekinitev zdravljenja oz. prilagajanje odmerkov*

daljev Prilagoditev
odmerka?
nadaljevanje z enakim nadaljevanje z enakim
odmerkom odmerkom
Gradus 2
1. manifestacija prekinitev do G 0-1
2. manifestacija prekinitev do G 0-1

3. manifestacija prekinitev do G 0-1
4. manifestacija prenehanje zdravljenja
Gradus 3

1. manifestacija prekinitev do G 0-1

2. manifestacija prekinitev do G 0-1
3. manifestacija prenehanje zdravljenja

Gradus 4

1. manifestacija prenehati oz. ¢e
predvidevamo veliko
dobrobit zdravljenja
prekinitev do G 0-1

*Gressett et al. J Oncol Pharm Pra

KOZNA TOKSICNOST (Sindrom roka-noga)
Primeri 1/4 — STOPNJA 1




KOZNA TOKSICNOST (Sindrom roka-noga)
Primer 2/4 — STOPNJA 2-3

KOZNA TOKSICNOST (Sindrom roka-noga)
Primeri 3/4 —- STOPNJA 3-4

KOZNA TOKSICNOST
Primeri 4/4 - PARONIHIJA




KOZNA TOKSICNOST (Sindrom roka-noga)
Priporocila glede obvladovanja
= nefarmakoloski pristop
dvignjene noge in roke
hlajenje dlani in stopal (hladne kopeli)
izogibanje izpo: nja koZe topli vodi
ohlapna oblacila in obutev

blaga mila
skrbeti za stalno vlaZznost in oljnost koze

drgniti koze z b temve¢ pivnati

aktivnost, kjer j izpostavljena velikemu pritisku in trenju
uporaba gumijastih rokavic

izpostavljanje soncu in vrocini

= farmakoloski pristop
= Kreme z vsebnostjo uree
o Vitamin By

er chemotherapy an Hat

B Srednji éas do pojava G, , je 34 dni'?
= Pogostnost odvajanj presega stevilo,
ki je za bolnika obic¢ajno

= >5x dnevno = kontakt z zdravnikom

= Svetujemo
= Uzivanje zadostne koli¢ine tekocine
= Rehidracijske raztopine

= Nega zadnjika (umivanje s hladno vodo, uporaba
hladilnih mazil)

Dieta (izogibanje mastni in z vlakninami bogati
hrani)
Ne sveZe iztisnjenih sadnih sokov

Loperamid thl‘OCthl‘id 1. Cassidy J. Clin Colorectal Cancer 2005; 5 (Sippl. 1): 47-50.
" 2. Abushullaih S et all. Cancer Invest 2002; 20: 3-10

SLABOST, BRUHANJE, IZGUBA TEKA

2 ali veckrat v obdobju 24 ur

Svetujemo

= Uporabo antiemetikov (metoclopramide ali
tietilperazin)
Ve¢ manjsih obrokov
Izogibanje mastni in ocvrti hrani
Pitje nesladkanih, hladnih in bistrih sokov
Pitje pred ali po in ne med obrokom

UZivanje hrane brez motecega vonja, ki bi lahko
sprozil slabost

Izogibanje vonjem, ki motijo




STOMATITIS, MUKOZITIS

Redna nega ustne votline
= Uporabljanje mehkejse zobne 3c¢etke
= [zpiranje z Zajbljevim ali kamili¢nim ¢ajem

= Pitje zadostne koli¢ine tekocin (vsaj 2L)
= UZivanje pasirane oz. tekoce hrane

W B

KARDIOTOKSICNOST FLUOROPIRIMIDINOV 1/2

Sorrentino MF, et al. Cardiol J, 2012; 19(5):453-8.

KARDIOTOKSICNOST FLUOROPIRIMIDINOV 2/2

= KVS/AP - najbolj pogost kardialni simptom?!

= 19%, lahko traja Se 12 ur po ustavitvi inf.2

= bolecina za prsnico v mirovanju z spremembami ST
spojnice v EKG, +/- troponin

= ponavadi so Ze prisotne aterosklerozne spremembe na
koronarnem Zilju (ni pa nujno®)

= mehanizem: konstrikcija vaskularnih gladkih misic
preko aktivacije protein kinaze C

= prenehanje zdravljenja
= reindukcija

. 1. Meydan N, et al. Jpn J Clin Oncol,
@ ponovitev v 82-100%* 2. WackerA, et al. Oncology 2003

i 3. Sorrentino MF, et al. Cardiol J, 2012;
o 18% smrtnost® 4. Becker K, et al. Abstract. Drugs 475-484.
5. Saif M, et al. Expert Opin Drug Saf, 2009; 8: 191-202




DPD (dihidropirimidin dehidrogenaza)

AdTMP =t dTDP =t |JITF‘\“
| S10-MTHF DA yynthiess
= ’fehlepao\) [THER]
|_| o & ‘ll"lF
l &9 FdLsap DUMP e FALIGP = FALITP
SOFR e csupric)
| 8

SDFUR

Prvi od treh encimov pri metabolizmu
5-fluoropirimidinov

Zadolzen za 80-90% metabolizma

Walther A, et al. Nature Reviews Cancer 9 (July 2009), 489-499.

- DPD deficienca (DPDd) 1/4

B Znanih preko 40 mutacij in polimorfizmov
dihidropirimidin dehidrogenaznega gena
(DPYD), ki vodijo v zmanjsano aktivnost DPD

o Prevalenca: ISR (g

= delno pomanjkanje: 3 - 5% bolnikov z rakom

= popolno pomanjkanje: 0,5% bolnikov z rakom

= pogojeno z raso in spolom,
@ najnizja incidenca pri belcih,
e vedja pri zenskah (2x)

1. Law L, et al. J Adv Pract Oncol. 2014 May-Jun; 5(3): 205
2. Morel A, et al. Cancer Therapeutics, 2006, 5 (11
3. van Kuilenburg AB, et al. International Journal of Cancer, 2002, 101

DPD deficienca (DPDd) 2/4

B Popolno ali delno pomanjkanje aktivnosti vodi
v hudo toksi¢nost

= Akumulacija toksi¢nih produktov in prolongirana
izpostavljenost 5-FU

Smrt (100%) pri 100% DPDd .

Law L, et al. J Adv Pract Oncol. 2014 May-Jun; 5(3): 205-210.




DPD deficienca (DPDd) 3/4

ettt s VUG,
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Law L, et al. J Adv Pract Oncol. 2014 May-Jun; 5(3): 205-210.

nca (DPDd) 4/4
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More S, et al. Oncol Nurs Forum, 2009; 36(2):149-152.

KLINICNI PRIMER 1/8

04/2013
63-letni bolnik

Stanje po RO resekciji adenokarcinoma sigme
= pT3NO(0/25)M0 = stadij IIA

= Zacne dopolnilno terapijo z kapecitabinom
= Odmerek 2000mg/12"




KLINICNI PRIMER 2/8

= 09.05.2013 (14 dni)
= Sprejem v deZzurstvu
= Kapecitabin je jemal 7 dni
= Vnetje v ustih
= Tezave z hranjenjem in pitjem tekocin
= Driska
= Pekoce in pordele dlani in podplati

Ob sprejemu

WHO 3
Mukozitis

Huda oslabelost
HFsy 1-2 stopnje

KLINICNI PRIMER 3/8

.-17.05.2013

Postane febrilen

Prejme AB in AM
Parenteralna prehrana
Parenteralna hidracija

Iz HK E. colli & G- sepsa

Menjan AB po antibiogramu
= TransfuzijaEin T
17.05.2014 plju¢ni edem

= 20.05.2013 KLINICNI PRIMER 4/8

= Hemodinamsko nestabilen

= Premestitev na INT. ODD.
Respiratorna insuficienca
ARDS - intubacija
Hidrokortizon
Hemodinamska podpora z NA
Poslabsanje enterokolitisa
= Paraliti¢ni ileus
Poslabsanje kozne toksi¢nosti
= epidermoliza
Maksimalna AB in AM th.
= Conet, Vankomicin, Anidulafungin,

Tavanic
Krvavitev iz sluznic
Transfuzije T in E

Prejme rastni dejavnik




KLINICNI PRIMER 8/8
Dokazana invazivna
okuzba z Aspergillus-om

Multiorganska odpoved

22.05.2013

= 13. dan po sprejemu

bolnik umre kljub
MAKSIMALNI

PODPORNI TERAPIJI

HVALA ZA POZORNOST

LACN SM FUL DRUGACN!




Toksi¢nost tarcnih zdravil
pri zdravljenju tumorjev prebavil =

Maja Ebert Moltara
Onkoloski institut Ljubljana

30. november 2016

Definicija:

Taréna zdravila so tista, katerih mehanizem
delovanja v razvoju/rasti rakave celice, je
natanéno poznan.

Frcegt b the
n
spriem

Delujejo lahko preko znanih tarénih molekul ali st Toae it
v posameznih stopnjah v celitnem razvoju. (npgtaie) Sl

Namen uporabe zdravil v obravnavi raka prebavil:
* ozdravitev

* preiivetje

* zmanjsanje simptomov




Uporaba tarénih zdravil - ESMO/NCCN guidelines

poziralnik herceptin (HER2+)
ramicirumab
Zelodec herceptin (HER2+)
ramicirumab
debelo ¢revesja/ bevacizumab
aflibercept
cetuksimab
panitumumab
regorafenib
trebusna slinavka /
jetra sorafenib
Zol¢ni vodi / b
)
=% o
KARDIOTOKSICNOST || GASTROINTESTINALNA
TOKSICNOST
€io i
LEDVICNA
TOKSICNOST
w»
-
=

KARDIOTOKSICNOST

ARTERISKA HIPERTENZIJA
DIASTOLNA DISFUNKCIJA
PODALIJSANJE QTc DOBE

TROMEMBOLICNI ZAPLETI




KARDIOTOKSIENOST

ARTERIJSKA HIPERTENZIJA

ARTERIJSKA HIPERTENZUA

* Najpogosteje pri zdravilih, ki
delujejo na nivoju VEGF liganda ali
njegovega receptorja VEGFR

¢ Zdravila:

0 monoklonska protitelesa, ki
se vezejo na VEGF ligand
(bevacizumab)
fuzijska molekular VEGFR, ki
veZejo VEGF ligand
(aflibercept)
monoklonsko telo, ki se veze
na VEGFR-2 in blokira
njegovo aktivacijo
(ramicirumab)

TKI male molekule (sorafenib,
regorafenib,...)

o

o

o

ARTERIJSKA HIPERTENZUA

MEHANIZEM:

¢ VEGF zvisuje delovanje endotelijske NO
sitetaze in s tem nivo dusikovega oksida
(NO), ki je vazodilatator. Anti-VEGF zdravila
zato znizujejo nivo endogenega NO v
stenah ofzilja, kar vodi v vazokonstrikcijo in
zvisan krvi tlak.

¢ VEGF inhibicija moti zaznavo

baroreceptorjev in zviuje tonus Zilja.

¢ Zmanj$an razvoj arteriol in kapilar,
,otrdelost” oZilja zviSuje periferni odpor

¢ Zmansanje izlo¢anje Na in s tem povecanje
srénega afterloada




ARTERIJSKA HIPERTENZUA

Definicija:

Gradus1 Prehipertenzivno  systolic BP 120 - 139 mm Hg or
S diastolic BP 80 - 89 mm Hg

Gradus2  Stopnja 1 systolic BP 140 - 159 mm Hg or
. . diastolic BP 90 - 99 mm Hg;
HPERGEEDR medical intervention indicated;
recurrent or persistent (>=24 hrs); symptomatic
increase by >20 mm Hg (diastolic) or to >140/90 mm Hg
if previously WNL; monotherapy indicated

Gradus3  Stopnja 2 systolic BP >=160 mm Hg or
. " diastolic BP >=100 mm Hg;
hlpertenzue medical intervention indicated; more than one drug or
more intensive therapy than previously used indicated

Gradus4  Zivljenje malignant hypertension, transient or permanent
vy neurologic deficit, hypertensive crisis;
D.gruzujocfl urgentintervention indicated
hipertenzija

CTCAE4.02

ARTERIJSKA HIPERTENZUA

POGOSTOST (SMPC):

bevacizumab 42% do 17% (do 1%) brez J025567
aflibercept 41% do 19% (0,2%) mCRC bolniki
regorafenib 30% 7,6% (0%) mCRC bolniki
ramucirumab 25% 14% RAINBOW
SOI’EfEI’]ib 16% 1,8% Yan Li et al. A Systematic

Review and Meta-Analysis

ARTERIJSKA HIPERTENZUA

OBRAVNAVA:

¢ natanéna anamneza in ocena tveganja za kardiovaskularne zaplete

« individualno odlo&anje — tveganje/dobrobit

« bolniki primerni za pri¢etek zdravljenja RR pod 140/90, bolniki s SB ali
ledvi¢no insuficienco pod 130/80

¢ nato reden nadzor krvnega tlaka, sprva tedensko (2 ciklusa), nato na 2-3
tedne

Kdaj priceti s terapijo:

- tlak nad 140/90

- sistoli¢ni nad 160 mmHg

- diastoli¢ni nad 100 mmHg

- porast diastoliénega za 20mmHg

ZDRAVLIJENJE:
« nefarmakolo$ko (gibanje, prehrana, sol?)
» farmakolosko

' 12




ARTERIJSKA HIPERTENZUA

Cancer-speilic cautsoons Basls for praterrsd Ganarsl cauticans and
Clawa of drug o rmmona 1o svsid saletion contraindicatiem

KARDIOTOKSIENOST

TROMEMBOLICNI ZAPLETI

TROMEMBOLICNI ZAPLETI (TEZ)

PROTOTIP: BEVACIZUMAB

¢ Arterijski tromemboli¢ni zapleti
» moizganski infarkt, TIA, sréni infarkt, angina pektoris

¢ Venski tromemboli¢ni zapleti
» globoka venska tromboza, pljuéna embolija, tromboflebitis




TROMEMBOLIENI ZAPLETI (TEZ)

PROTOTIP: BEVACIZUMAB

¢ Arterijski tromemboli¢ni dogodki

» pri bolnikih, ki prejemajo bevacizumab (SMPC) se ugotavlja
TEZ v 3,8% vs 2,1%
zapleti s smrtjo 0,8 vs. 0,5%
TIA 2,7 vs 0,5%
miokardni infarkt 1,4 vs 0,7%

> pri bolnikih na bevacizumabu, ki so
Zze imeli sréni infarkt je verjetno ponovitve 5x vecja
stari nad 65 let 3x vecja
imajo arterijsko hipertenzijo 2x ve¢ja

Bolniku, ki utrpi arterijsko TEZ, je potrebno prekiniti zdravljenje z
bevacizumabom.

' 16

TROMEMBOLIENI ZAPLETI (TEZ) - BEVACIZUMAB

Meta-analiza 22 RCT
¢ 13285 bolnikov mCRC

Incidenca ATE: 2.3% vs 1,1%

Tveganje (RR): 1,627 (P .005)

62% T tveganje za ATE

Abdullah K. Et al. Thromboembolic Events Associated with Bevacizumab plus Chemotherapy for Patients with

Colorectal Cancer: A Meta-Analysis of RandomizedControlled Trials

TROMEMBOLIENI ZAPLETI (TEZ) - BEVACIZUMAB

* Venski trombemboli¢ni dogodki (SMPC)
» incidenca 2,8% — 17,3% (grade 3-5: 7,8 vs 4,9%)

Pooled anlysis 10 RCT
6055 bolnikov

Incidenca any G: 10,9% vs 9,8%
G3-5:6,4 vs 6,3%

Incadenca of VIE %

A Pooled Analysis of

Herbert I. Hurwitz et al. Venous Events With C| Plus
Patients in Randomized Phase Il and Ill Studies

' 18




TROMEMBOLICNI ZAPLETI (TEZ) - BEVACIZUMAB

Meta-analiza 22 RCT
* 13285 bolnikov mCRC

A Incidenca VTE: 8% vs 6,5%

R Tveganje (RR): 1,244 (P .001)

E’ - 24% T tveganje za VTE

Abdullah K. Et al. Thromboembolic Events Associated with Bevacizumab plus Chemotherapy for Patients with

Colorectal Cancer: A Meta-Analysis of RandomizedControlled Trials

TROMEMBOLIENI ZAPLETI (TEZ)

bevacizumab o o 8%
L% 2ok (G3-4: 6%)
aflibercept 13% 2,6% 9,3%

° (G3-4:1,8%) (G3-4: 7,9%)
regorafenib 12% = = CORRECT
ramucirumab NP
sorafenib 4% 1,4% 3,2%

cetuksimab 5,7% (vs. 3,9%)
panitumumab  6,1% (vs. 4,8%)

TK Choueiri e al. Risk of arterial thromboembolic events with sunitinib and sorafenib: a systematic review and meta-

analysis of clinical trials

GASTROINTESTINALNA TOKSICNOST

DRISKA
GIT KRVAVITVE/PERFORACIJE
CELJENJE RAN
HEPATOTOKSICNOST
DVIG ENCIMOV TREBUCNE SLINAVKE




GASTROINTESTINALNA TOKSIENOST

GASTROINTESTINALNA TOKSICNOST

DRISKA

GASTROINTESTINALNA TOKSIENOST - DRISKA

MEHANIZEM:
« driska ob zdravlenju z EGFR inhibitorji se pojavi po 2 tednih
* Korelira z odmerki zdravila (ne s serumsko koncentracijo)

EGFR je moc¢no izrazen na celicah normalne sluznice, ki uravnava
sekrecijo Cl in absorbcijo Na
Inhibicija EGFR zato vodi v sekrecijsko drisko

INCIDENCA
* monoklonskih EGFR: 20 — 28%, le redko G3-4 (1-2%)
o TKI: 50-60%, G3-4: 5% (dose limiting)
» Sorafenib: 39%, 8% G3
* Anti VEGF

» Bevacizumab 12%, 0 G3-4




GASTROINTESTINALNA TOKSIENOST - DRISKA

OBRAVNAVA:

¢ izklju¢i druge moznosti driske (okuzbe,...)

¢ izkljuci uporabo odvajal

« standardni postopki: hidracija, prilagoditev prehrane
* terapija izbora: loperamid

(opiatni agonist brez prehajanja v CZS in u¢inka na bole¢ino)

razmisli o prilagoditvi odmerka (zlasi pri TKI)

¢ ob hudih driskah — nadzor bolnika?

GASTROINTESTINALNA TOKSICNOST

GIT KRVAVITVE/PERFORACIJE

GASTROINTESTINALNA TOKSIENOST — CELJENJE/PERFORACIE

¢ Najpogosteje pri zdravilih, ki delujejo na nivoju VEGF, saj je le ta
pomembni del v kompleksnem mehanizmu angioneogenezi.

¢ BEVACIZUMAB je povezan z 4,5% zapleti ob celjenju
posoperativnih ran.

« elektivne operacije se odsvetujejo 28 - 48 dni po aplikaciji
zdravila

¢ po vedjih operacijah se svetuje, da se z aplikacijami ne pri¢ne
prej kot po 28 dneh

* razpolovni ¢as BEVACIZUMABA je 21 dni




GASTROINTESTINALNA TOKSIENOST — CELJENJE/PERFORACIE

* INCIDENCA Gl PERFORACI: 2,4%

Pri tem gre za Zivljenje ogrozajoCe stanje — smrtnost 30%

¢ Prepozavanje:

» abdominalne boletine, zaprtje, bruhanje

MEHANIZEM: neznan

* regres tumorskega tkiva
* perforacija na mestu operacije
* Infekt, abces, divertukul, fistula

LEDVIENA TOKSIENOST

* poskodbe na nivoju nefrona
» poskodbe glomerulov (glomerulonefritis, proteinurija)
» poskodbe tubulov tubularna acidoza, motnje v distalnih tubulih)
» intersticijske poskodbe
(alergicni intersticijski nefritisi)

¢ poskodbe zaradi motenj v prekrvavitvi
(tromboti¢na mikroangiopatija)

LEDVIENA TOKSIENOST

* Najpogosteje pri zdravilih, ki delujejo na
nivoju VEGF liganda ali njegovega
Atoront eneront
receptorja VEGFR artoricle

anterioie

1. Fitration
2. Reabsorplion

Lo 3, Secration
4. Excrotion
Bowman's i

Peritubular
capilaries

MEHANIZEM:

VEGF ima pomembno vlogo v delovanju
glomerulov in peritubularnem Zilju.
Anti-VEGF tako motijo prekrvavitev
glomerulov vpliv na permeabilnost) in
posledi¢no proteniurijo.

Urinary excretion
Excretion = Fitration - Reabsorption + Secretion

‘ 30
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LEDVIENA TOKSIENOST ﬁ
Monoklonska protitelesa
BEVACIZUMAB Proteinurija

Nefrontski sindrom

Glomerulonefritis

Intersticijski nefritis

Tromboti¢na mikroangiopatija
CETUKSIMAB Hipomagnesemija
PANITUMUMAB Hipomagnesemija
TKI
SORAFENIB Intersticijski nefritis

®

LEDVIENA TOKSIENOST
Klasifikacija:

¢ poskodbe na nivoju nefrona
» poskodbe glomerulov
(glomerulonefritis, proteinurija)
» poskodbe tubulov
(Fanconijev sindrom, tubularna acidoza, motnje v distalnih tubulih)
> intersticijske poskodbe
(alergini intersticijski nefritisi)

¢ poskodbe zaradi motenj v prekrvavitvi
(tromboti¢na mikroangiopatija)

LEDVIENA TOKSIENOST - PROTEINURIJA ﬁ ! . E
- N

PROTOTIP: BEVACIZUMAB =EE
Meta-analiza 16 RTC: 12568 pts =

Low dose 2,5mg/teden: tveganje 1,4 i e Bk
High dose 5mg/teden: tveganje 2,2 i — =

Shenhong Wu et al. Bevacizumab Increases Risk for Severe Proteinuria in Cancer Patients

11



LEDVIENA TOKSICNOST - PROTEINURIJA ﬁ
"

bevacizumab 0,7 -54,7% 8,1% (1,4%) SMPC
aflibercept 62,2% 7,9% (0,5%) SMPC
regorafenib 7,4% 14 Mela-znal?:: :EI 6882 pts
ramucirumab 5,8-17% 2% Meta-analiza: 5694 pts
sorafenib 11,6 (18,7% TKI) 0,9% (TKI 2,4%) Meta-analiza TKI: 6882 pts
cetuksimab / / SMPC
panitumumab / / SMPC

Abdel-Rahman O et al. Proteinuria in Patients with Solid Tumors Treated with Ramucirumab: A Systematic Review and Meta-Analysis
Ze-Feng Zhang. Risks of Proteinuria Associated with Vascular Endothelial Growth Factor Receptor Tyrosine Kinase Inhibitors in Cancer

Patients: A Systematic Review and Meta-Analysis
‘ 34

LEDVIENA TOKSIENOST - PROTEINURIJA

OBRAVNAVA PROTEINURIJE:

Pred vsako aplikacijo BEVACIZUMABA/AFLIBERCEPT je potrebno dolo¢iti
proteinurijo.

Ce je v urinu vet kot 2g/24H urinu je potrebno z zdravilom prekiniti, do
izboljsanja ledvi¢ne funkcije.

LEDVIENA TOKSIENOST

Klasifikacija:

¢ poskodbe na nivoju nefrona
» poskodbe glomerulov
(glomerulonefritis, proteinurija)
» poskodbe tubulov
(Fanconijev sindrom, tubularna acidoza, motnje v distalnih tubulih)
» intersticijske poskodbe
(alergi¢ni intersticijski nefritisi)

¢ poskodbe zaradi motenj v prekrvavitvi
(tromboti¢na mikroangiopatija)

12



LEDVIENA TOKSIENOST — TUBULARNA ACIDOZA

* Najpogosteje pri zdravilih, ki delujejo na nivoju EGFR
«  ZNACILNOST: znizan Mg

i | |
B it || sminoohcosde sy e { crdonparioh 8 _J
mart || S ‘ pey e

hiazide ype dusesics

amphaterecind | Eytosuaties
| towarnes @ )| copiaen @
™w oct

Anke L. LAMERIS et al. Drug-induced alterations in Mg2+ homoeostasis.

LEDVIENA TOKSIENOST — TUBULARNA ACIDOZA

OBRAVNAVA HIPOMAGNEZEMIJE:

¢ Ob uporabi zdravil, ki delujejo na EGFR
konrola Mg v serumu, zlasti ¢e je prisotna utrujenost in hipokalcemija.

* Nadomescanje.

13



TOKSICNOST EGFR ZDRAVIL

EGFR ZDRAVILA

KoZne spremembe:
* Akneformniizpuscaj
* Suhakoza
¢ Ekcem
¢ Fisure
¢ Spremembe na nohtih
¢ Spremembe na laseh, obrveh
* Teleangiektazije

* hiperpigmentacija

TOKSICNOST TKI ZDRAVIL

14



TKI ZDRAVILA

KoZne spremembe:
¢ Hand-foot-skin reaction
¢ Asimptomatkske krvavitve pod nohti

* Suha koza in sluznice

© s

Pharmacy

“Each capsule contains your medication,
plus a treatment for each of its side effects.”

HVALA!

Maja Ebert Moltara
Onkoloski Institut Ljubljan
mebert@onko-i.si

.
~
-

a4
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MRI IN PET-CT
PRI NACRTOVANJU
OBSEVANJA TUMORJEV
PREBAVIL

mag. Franc Anderluh, dr.med.

5. Sola tumorjev prebavil
Onkoloski inStitut
30.11.2016

Uporabnost modernih slikovnih preiskav
(CT, MRI, PET-CT) v onkologiji:

1. Diagnostika

2. Spremljanje odgovora na zdravljenje —
med in po zaklju¢enem zdravljenju

3. Nadrtovanje obsevanja

CT

Snemanje vegjega Stevila rentgenskih posnetkov -
pod razli¢nimi koti okoli ene osi rotacije ¥ \

v
Digitalno geometrijsko procesiranje iz vecjega Stevila l
2-D rentgenskih slik

Tomografski posnetki (,,virtualne rezine*)
struktur v notranjosti telesa z moznostjo
prikaza v razli¢nih ravninah in 3-D
rekonstrukcijo




CT

* v uporabi od 1970 dalje

* uporaba v medicini, industriji, arheologiji

* problem izpostavljenosti ionizirajo¢emu sevanju

» danes vecinoma spiralni CT-ji z vecrezinskimi (,,multi-slice*)
detektorji — hitrejSa preiskava in nizja izpostavljenost sevanju

MRI

« slikanje z magnetno resonanco je tehnika, s katero lahko
prostorsko odvisnost obnaSanja atomskih jeder v magnetnem
polju prikazemo kot dvo ali tridimenzionalno sliko

* za slikanje uporabljamo pojav jedrske magnetne resonance,
kjer magnetni momenti atomskih jeder v zunanjem magnetnem
polju procesirajo okrog smeri zunanjega magnetnega polja

MRI

Bolnik lezi na premi¢ni mizi, ki jo lahko premaknemo v mo¢no magnetno polje,
ki ga generira cirkularni magnet.

Y

'V magnetnem polju pride do poravnavanja protonov vodikovih atomov v molekulah
(voda in mascoba!), ki jih nato izpostavimo snopu radijskih valov.

Y

To povzroci zasuk protonov, ki ga detektorji zaznajo v obliki sibkega signala.
Jakost signala je povezana z gostoto protonov v tkivu.

\

Digitalno geometrijsko procesiranje.

¢

Tomografski posnetki (,,virtualne rezine*) struktur v notranjosti telesa z moznostjo
prikaza v razliénih ravninah in 3-D rekonstrukcijo.




MRI

MRI Scanner Cutavay

Digitalno
——> geometrijsko
procesiranje

MRI sekvenca

Vnaprej programirani seti spremenljivih radiofrekvenénih pulzov in magnetnih
gradientov, ki rezultirajo v setu slik dolocenega izgleda.

Vsaka sekvenca vsebuje razli¢no $tevilo parametrov, ve¢ sekvenc pa
zdruzujemo v MRI protokole za posamezne anatomske lokalizacije.

MRI

* v uporabi od 1980 dalje

* ni problema izpostavljenosti ionizirajoéemu sevanju, je pa
preiskava bistveno dalj$a kot CT preiskava

e vprimerjavi s CT boljsa metoda za ugotavljanje razlik na
mehkih tkivih!!!




MRI

AXIAL VIEW OF CO-REGISTERED NORMAL CT anD MRI scans

CT ™

PET-CT

Kombinacija: PET (pozitronske emisijske tomografije) in
CT (racunalniske tomografije)

S preiskavo pridobimo informacijo o:

— anatomiji (CT)

— prostorski razporeditvi metabolne oz. biokemicne aktivnosti
v telesu (PET)

PET-CT

Kombinacija: PET (pozitronske emisijske tomografije) in
CT (racunalniske tomografije)

1. Detektor sevanja =—> PET skener in CT

2. Radiofarmak:

- BE_FDG
- drugi radiofarmaki oznaceni z '8F: holin, timidin,...
- drugi pozitronski sevalci: ''C, 13N, 150, %¥Ga,...




PET-CT

* IBE-FDG (2-deoksi-2-[18F]fluoro-D-glukoza) se v telesu obnasa
enako kot glukoza

e IBF-FDG-6-fosfat (FDG-6-P) je metabolit '3F-FDG, ki se kopi¢i v
celicah in prikaze porabo glukoze v organih in tkivih telesa (maligne
celice imajo povecano izrazanje glukoznega prenasalca GLUT-1)

. BR
- pozitronski sevalec
- t;, 110 min
- aktivnost 250 - 370 MBq

* sevanje zaznavajo detektorji PET skenerja

PET-CT

Pri evaluaciji rezultatov je potrebno biti pozoren na to,
da gre za semikvantitativno preiskavo!

SUYV - standardized uptake
value

CETL MADRE - SIP0NE - C1 - J008-00-51 14806 - By 010601

Rt Pe———=Tn

il oe 9o @

sy jomiOP:




Uporabnost PET-CT

1. onkologija:
— postavitev diagnoze (redko)
— staging
— ocena ucinkovitosti zdravljenja
— sledenje

2. infektologija:

POZOR!
- pri bolnikih po OP, KT, RT
— zaradi spremeb v tkivih po
specifiénem onkoloskem zdravljenju
(vnetje, edem, nekroza,..) so
rezultati lahko zavajajoci
— ne prej kot 8-12 tednov po zdr.
- pri bolnikih s sladkorno boleznijo

— prikaz vnetja, vro¢ina neznanega izvora, kroni¢na vnetna bolezen

Crevesja (aktivnost, razirjenost)

3. nevrologija:

— opredeljevanje demenc, dolocitev mesta epileptogenega zZarisca,...

4. kardiologija:
— ocena viabilnosti miokarda

NACRTOVANJE OBSEVANJA

Zaporedje postopkov, s katerimi bolnika pripravimo na obsevanje

1. Postavitev indikacije za obsevanje

|

2. Simulacija obsevanja

Multidisciplinarni konzilij

l

CT simulator (radioloski inzenir
v sodelovanju z radioterapevtom)

Pa—

1. pravilna namestitev bolnika z
uporabo fiksacijskih pripomockov

2. po potrebi aplikacija kontrastnega
sredstva (po, iv ali intrakavitarno)

3. preslikava dologenega dela telesa




NACRTOVANJE OBSEVANJA

|

3. Vrisovanje tar¢nih struktur

|

Vrisovalnica (radioterapevt,
po potrebi v sodelovanju z
radiologom)

Pa—

1. tar¢nih volumnov:

2. zdravih tkiv (= rizi¢nih organov), ki
se nahajajo znotraj tar¢nih volumnov
ali na poti obsevalnih zarkov

NACRTOVANJE OBSEVANJA

|

4. Izdelava obsevalnega nacrta

TH .

|

Planirnica (medicinski fizik/
dozimetrist, po potrebi v
sodelovanju z radioterapevtom)

Pa—

1. dologitev Stevila, vstopnih kotov in
energije Zarkov ter postavitev zas¢it za
zdrava tkiva

2. evaluacija izdelanega obsevalnega

nacrta:

— ustrezna doza in pokritost tarénih
volumnov

— ocena doze znotraj rizi¢nih organov

NACRTOVANJE OBSEVANJA

|

5. Pregled in potrditev obsevalnega

nadrta

|

Vrisovalnica in/ali planirnica
(radioterapevt v sodelovanju z
medicinskim fizikom/
dozimetristom)

Pa—

Evaluacija izdelanega obsevalnega

nacrta glede na namen obsevanja in

klini¢no sliko:

— ustrezna absorbirana doza znotraj
vrisanih tar¢nih volumnov

— ne presezena toleran¢na doza v
zdravih tkivih




NACRTOVANJE OBSEVANJA

perm—

A\
(korekcija obsevalnega plana) (planirnica)
(medicinski fizik/dozimetrist v
sodelovanju z radioterapevtom)
¢ . $ . . . . .
(reevaluacija obsevalnega plana) (vrisovalnica in/ali planirnica)
(radioterapevt v sodelovanju z
medicinskim
fizikom/dozimetristom)
i v
(naris izocentra) (CT simulator)

(radioloski inzenir: korekcija
oznak na kozi glede na izdelan
obsevalni nacrt)

NACRTOVANJE OBSEVANJA

| |

6. Obsevanje Linearni pospeSevalnik
(radioloski inzenir, po potrebi v
sodelovanju z radioterapevtom
in medicinskim fizikom

NACRTOVANJE OBSEVANJA —
ratunanje absorbirane doze

Kompleksni ra¢unalniski algoritmi, ki
absorbirano dozo raunajo na osnovi
gostote tkiv

— informacije pridobljene iz seta CT slik




NACRTOVANJE OBSEVANJA —
racunanje absorbirane doze

TeZave pri:

1. CT slikah z veliko artefakti

MAR - ,,metal artifact reduction

NACRTOVANJE OBSEVANJA —
racunanje absorbirane doze

TeZave pri:

2. Veliki koli¢ini apliciranega
kontrastnega sredstva
(praviloma sredstva z
veliko elektronsko gostoto,
ki jih planirni sistemi zaznavajo
kot tkiva, v katerih je absorbcija
zarkov navidezno vecja kot v resnici)

l

Ustvarimo nov volumen z gostoto vode

NACRTOVANJE OBSEVANJA S
POMOCJO PET-CT in/ali MRI

Zakaj?

¢ s pomocjo informacije iz PET in MRI slik pridobiti
dodatne informacije o obsegu bolezni

— natancnejsa dolocCitev obsega bolezni in velikosti tarcnih
volumnov

njihovi neposredni blizini

l

Spremembe v volumnu vrisanih struktur!!!




NACRTOVANJE OBSEVANJA S
POMOCJO PET-CT in/ali MRI

Zakaj?

¢ na podroéju prebavil problem zlasti pri:

— tumorjih, ki lezijo nizko v mali medenici
(npr. ploscatoceli¢ni karcinomi analnega kanala in
adenokarcinomi spodnje 1/3 rektuma)

— tumorjih, katerih obseg je tezje dolo¢ljiv zaradi njihovih
patofizioloskih lastnosti
(npr. ploscatoceli¢ni karcinom poziralnika, ki se lahko $iri
submukozno)

NACRTOVANJE OBSEVANJA S
POMOCJO PET-CT

Bolnik pripravo na obsevanje namesto na CT simulatorju
opravi na PET-CT aparatu!
1. seti CT slik, ki sluZijo 2. seti PET slik, ki nam dajo dodatno

izdelavi obsevalnega nacrta informacijo o obsegu bolezni in
fizioloskih znacilnostih tumorja

NACRTOVANJE OBSEVANJA S
POMOCJO PET-CT

Problemi:

1. aparat je potrebno za potrebe nacrtovanja obsevanja ustrezno
dodatno opremiti oz. prilagoditi:
— ravna miza, fiksacijski pripomocki, sistem laserjev

2. dostopnost do preiskave (aparat in radioizotop)

3. pazljivost pri dolo¢anju ustreznih SUV vrednosti pri
interpretaciji PET slik
— lazno prevelika ali premajhna podrocja kopicenja
radiofarmaka v tumorju

10



NACRTOVANJE OBSEVANJA S
POMOCJO PET-CT

V procesu vrisovanja tarénih volumnov lahko poleg GTV
generiramo tudi strukturo, ki kopi¢i na PET (GTV-PET)

— proces je lahko rocen ali v popolnosti avtomatiziran

— pazljivo pri nastavitvah vrednosti SUV (lazno prevelika ali
premajhna podrocja kopicenja radiofarmaka v tumorju)

,,Fully automated contouring can sometimes be 100%
reproducible but 100 % wrong.**

,.Do it right, or don’t do it at all.*

NACRTOVANJE OBSEVANJA S
POMOCJO MRI

Bolnik mora pripravo na obsevanje opraviti tako na CT
simulatorju kot MRI aparatu!

1. seti CT slik, ki sluzijo 2. seti MRI slik, ki nam dajo dodatno
izdelavi obsevalnega nacrta informacijo o obsegu bolezni
in na katere se vrisujejo (boljsa lo¢ljivost mehkih tkiv!!!)

taréni volumni

l

Za potrebe nacrtovanja obsevanja posnamemo

le dolocene sekvence

(postopek je krajsi od diagnosti¢énega MRI)

NACRTOVANJE OBSEVANJA S
POMOCJO MRI

Problemi:

1. aparat je potrebno za potrebe nacrtovanja obsevanja ustrezno
dodatno opremiti oz. prilagoditi:
— ravna miza, fiksacijski pripomocki, sistem laserjev

(2. dostopnost do preiskave)

3. pazljivost pri zlivanju slik
— ob neustrezni registraciji je informacija lahko napacna!

11



NACRTOVANJE OBSEVANJA S
POMOCJO PET-CT in/ali MRI na OIL

GIT

GUT

Pljuca
Glava&vrat

LPS

Dojka

MRI

Spodnja 1/3 rektuma

TRT: prostata, mehur, (cervix)
BRT: prostata, cervix, noznica
(Pancoastovi tumorji)
Obnosne votline, Zrelo

Mozgani, hrbtenica
(sarkomi)

/

PET-CT

Analni kanal, poziralnik,
kardija zelodca

/

Pljuca

12



SBRT primarnih in sekundarnih
tumorjev jeter

Irena Oblak

SBRT (stereotakti¢na radioterapija ali stereotakticna
radioablacija) je novejsa tehnika RT, ki omogoca precizno
posredovanje visoke D obsevanja na TU z minimalno D
obremenitvijo sosednjih zdravih tkiv.

SBRT
¢ I DnaTU v eni ali nekaj frakcijah;

e Mumoriciden ucinek (I kot pri konvencionalni
frakcionaciji);

* Predpogo;j:
a) Linearni akceleratorji novejse generacije, ki
omogocajo tehniko SBRT (IGRT);

b) Kontrola respiratorne gibljivosti med RT;
¢) Natancna imobilizacija bolnika.




Linearni akcelerator (aparat 8)

SBRT hrbtenice na novem aparatu 4

Dihalno prozenje

belly
Theoreucal marker
Movement | & | praom | |

PTV
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Typical amplitude-gated treatment cycle

eam uﬁ RPM w
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RPM = Real-time Position Management




Kontrola respiratorne gibljivosti

I'“mlimm,if%
W =

Stereotakti¢na radioterapija

¢ Moderna tehnika obsevanja;

¢ Omogoca 1 D na TU (ablativno);

* 1 do nekaj frakcij ({, OTT);

¢ Neinvazivna metoda (brez anestezije, bolecin,..);
¢ Ambulantno zdravljenje;

¢ QOdli¢cna lokalna kontrola primarnega TU ali M+;
¢ Zadovoljiv toksicni profil.

Indikacije za SBRT

e Standardno zdravljenje zgodnjega pljucnega raka,
ki ni za OP: LC; 90%;

e Standardno zdravljenje HCC, ki ni za OP (ncew smernice,
Wang et al, 2015);

e Zaizbrane bolnike z rakom prostate (aiongiet i, 2015);

¢ Za ze obsevane bolnike z rakom prostate (arcangeii et
al, 2015);

¢ Recidivi v podrocju lobanjske baze (krengly et ai, 2014);

¢ Ponovno obsevanje lokalnega recidiva plju¢nega
ra ka (Amendola et al, 2015);




Indikacije za SBRT

Pljucni zasevki raka dojke (vavarria et ol 2015);
Zasevki v hrbtenici (Greco et al, 2015);
Jetrni zasevki razli¢nih rakov, ki niso primerni za

O P (Comito et al, 2014);

Izbrani bolniki z recidivom v bezgavkah ereczek-rossa

etal, 2015);

Zasevek v nadledvicnici gppoiito et al, 2015);
Paliativno ali predoperativno pri raku trebusne

slinavke (Hajj and Goodman et al, 2015);

SBRT pri HCC

Za izbrane bolnike, kjer OP ni mozna;

Za 1-3 lezije;

Velikost lezije pogojuje volumen zdravega
jetrnega tkiva,

Kot premostitveno TH pri bolnikih, ki ¢akajo
transplantacijo;

Ob 2 letih po SBRT:LC 95%, OS 69%

(Kwon JH, 2010)

« NCCN Guidelines Version 2.2016
Hepatocellular Carcinoma
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(No. #) Control

1yr 7T1%

Med surv
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Prospektivna raziskava faze 1l SBRT za jetrne
zasevke (januar 2010- avgust 2011)

VKLJIUCITVENI KRITERUI: cIut:
Olnoperabilni zasevki 0 PRIMARNI: LC
OMax. TU diameter < 6cm 0 SEKUNDARNI: toksi¢nost, PFS,
0 <3 lezije 0s
0 PSO0-2
Scorsetti, 2013

Predpisane doze in restrikcije za RT jeter

Standardna D 25Gy 3 75 Gy

o > 700 ce pri Volumen zdravib
Zdrava jetra <15Gyv3fr jeter> 1000 cc
ZmanjSanje D
10% 225Gy 3 67.5 Gy Hrbtenjaga <I18Gyv3fr
Ledvica (R+L) V15 Gy <35%
Zmanisane D 20,63 Gy 3 6189 Gy Bolniki z GTV < 3
mm od s
Zelodec, duodenum, Zelodea,
tanko crevo SAETdE duodenuma in
2 b tankega Erevesa §)
manjSanje izkljugeni
i 1875 Gy 3 56.25 Gy
Sree <30 Gy v3fr

Prospektivna raziskava faze Il SBRT za jeterne
zasevke (januar 2010- avgust 2011)

Starost 67 (39— 85) let

Spol (M:2) 35:22 75 Gy 63 (82%)
67,5 Gy 5 (7%)
St. lezij 77
" ) ’ . 61,89 Gy 5 (7%)
St.lezij na bolnika 1 pri 43 bolnikih (74%)
2 pri 11 bolnikih (19 %) 56,25 Gy 4 (4%)

3 pri 4 bolnikih ( 7%)
Skupaj 77 (100%)
Preiskava za definiranje 57 CT
TU 32 CT-PET
2 MRI




Rezultati

Mediani ¢as sledenja 7 mesecev
43 evaluabilnih bolnikov (48 lezij)

CR 25 (52%)
* 4 bolniki: G2 slabost, bruhanje
PR 15 (31%)
SD 5 (11%) * 3 bolniki: G2 toksiénost mehkih tkiv
PD 3 (6%) (koZni eritem in bolecina)
Total 48 (100%)

Primerjava SBRT v 1 fr (24-26 Gy) z RFA

median local DFS

107 L RRS:  34.4 months
‘_‘h --RFA: ©.0 months
g o8+ L Ing-rank p<0 001
H 1 HR: 034 (0.18-0.64)
]
£ o6 W
5 \ L
Z 041 H—ﬁ_
E
2 |
g o2 t
L —
—_
N nber 12 24 36 48 50 72
al risk months sinca reatmant
RRS:35 22 12 3 2 1
RFASS 1" 4 2z z z

Stintzing, 2013:

SBRT vs RFA

SBRT > RFA pri
TU23cm

HR: 0.31, p=0.03

25

Freedom from Local Progression (%)

— SBRT tumor size >3
——— SBRT, tumor size <3
—— RFA, tumor size 33
------ RFA, tumor size <3

0 25 50 75
Time from Start of Treatment (months) Michigan, 2013




Kriteriji za SBRT

e Velikost: <6 cm

* St. lezij: <5

¢ Brez aktivne ekstrahepaticne bolezni
e >700 cc zdravih jeter

e Fokalni TU

e >5mm od lumna cCrevesja

Ugotovitve nekaterih raziskovalcev

* Lee, 2009: 68 bolnikov z neresektabilnimi zasevki v jetrih CRC
raka, raka dojke, Zol¢nika,...

rak dojke ima daljse preZivetje v primerjavi z ostalimi raki
e Swaminath, 2011:

nekateri bolniki z 1-5 zasevkov v jetrih po SBRT Zivijo 5-10
let brez bolezni

* Scorsetti, 2013: 57 bolnikov z 77 zasevki v jetrih CRC raka
dojke, 36% bolnikov stabilno extrahepati¢no bolezen

LC 94%, mediano preZivetje 19 mesecev

NajniZja stopnja tveganja za SBRT

(centralno: stran od Crevesja, reber, biliarnega trakta)




Nizka stopnja tveganja za SBRT (zgornja
lateralna jetra)

Common
hepatic du Intrahepatic
bile ducts
Gallbladde
Location of hilar CC
Common
bile duct

Natisni ...
i

-ahepatic
/ ._ bile duct
Ampulla—

of Vater /

Srednja stopnja tveganja za SBRT

(centralne lezije, ob biliarnem traktu)

Common \ v
hepatic du m ~w Intrahepatic
\*.- v y bile ducts
Gallbladde| = \ ‘
’, Location of hilar CC
Common
bile duct

Natisni ..
P

- -ahepatic
/ { bile duct
Ampulla— -

of Vater /

Visoka stopnja tveganja za SBRT (blizina

Zelodca, Crevesja)

Common \

hepatic duct Intrahepatic
bile ducts
Gallbladde
Location of hilar CC
Common

bile duct

Natisni ...
hecsiialel

. -ahepatic
/ » iy | bile duct
Ampulla — .

of Vater /




PAZLIIVOST

¢ Centralne lezije: vecja toksi¢nost
¢ Prehodno prekini sistemsko terapijo
¢ Pazljivost pri antiangiogenski terapiji

SBRT JETER : 25Gy x 3;

®
s Instituto clinico humanitas, Milano
.

SBRT JETER: 25Gy x 3

Instituto clinico humanitas, Milano




SBRT JETER: 25Gy x 3

PET pred zdravljenjem PET po 6 mesecih

SBRT INOPERABILNEGA CA
PANKREASA

[ 2013 | . ; ION

RESEARCH [T

SBRT in unresectable advanced pancreatic cancer:
preliminary results of a mono-institutional
experience

+ Januarjem 2010 - oktober 2011

+ 30 bolnikov z inoperabilnim ali recidivivnim adenocarcinomom pancreasa
« KT z gemcitabinom pred SBRT

« predpisana doza 45Gy v 6 frakcijah po 7.5Gy

Rezultati:

oo . Restrikcije
-Sredniji ¢as sledenja 11 )
mesecev MEDULA Dlce<18 Gy
(2_28 mesecev) LEDVICA VISGy <35%

DUODENUM V36Gy<lce
ZELODEC V36Gy<lee

o, . . 3
.LC 91 A’ prl 6 meseci h! TANKO CREVO V36Gy<3ce
85% pl'i 1 letu. JETRA (Veela jetra —

V21Gy)>700ce




SBRT KARCINOMA PANCREASA

Pancreas
Doza: 6 x 7.5 Gy

SBRT KARCINOMA PANCREASA

Bolnik: 56 let. Neresektabilni adenokarcinom pankreasa;
GEM + FOLFIRI in RT (45Gy v 6 frakcijah ) -> OP (RO).

ZAKLJUCEK

¢ SBRT za neoperabilne HCC in jeterne zasevke;

¢ najboljsi rezultati pri zasevkih velikosti < 6cm
in Stevilu <5.




Citoreduktivna kirurgija (CRS) in hipertermicna
intraperitonealna kemoterapija (HIPEC)

Rok Petric¢

Peritonej = organ
Peritonealni zasevki = lokoregionalna bolezen
CRS + HIPEC

PreZivetje podobno kot pri jetrnih zasevkih

Hipertermija in intraop. KT

¢ poveca prehod kemoterapevtika v tkiva
¢ poveca citotoksi¢nost kemoterapevtika
 anti tumorski ucinek

¢ dosezemo vecjo lokalno koncentracijo KT

¢ manjsa sistemska toksi¢nost KT




Indikacije

standardno zdravljenje:

¢ peritonealni psevdomiksom
¢ peritonealni mezoteliom
¢ kolorektalni rak z omejeno karcinozo

v fazi raziskovanja:
e ovarijski karcinom
¢ rak Zelodca

Elias et al. EJC, 2014

Diagnostika

e CT trebuha
e CT toraksa
« PET-CT

* MR trebuha

Kvantitativni prognosti¢ni kazalci

s PCI
¢ CCS

* PSS




Indeks peritonealne karcinomatoze (PCl)

Peritoneal Cancer Index

10 Lower Jejumum
| | 11 Upper lieum

| 12 Lower llewm

Regtlons Lesion Size Lesion Size Score
0 Central —_— LSO of Seen
1 Right Upper _— LS | Tumor up 1o 0.5 cm
2 Epigastrium = L5 2 Tumor up to 5.0 cm
3 Lefi Upper — LS 3 Tumeos >5.0 em
4 Left Flank e ar confluence
5 Left Lower —

~ 6 Pelvis

z 7 Right Lower —

3 B Right Flank =

1 9 Upper Jejumum —

PCI

Completeness of Cytoreduction after surgery
(CC Score)

Cc-0 CC-1 CC-2 (s7edl]

===

. “H"“-
No disease Present—025cm 0.25cm—25cm >25cm =

Odstranitev vseh zasevkov > 2,5 mm (CC-0 ali 1)

Prior Surgical Score (PSS)

Opredeli obseg kirurskih posegov pred kompletno CRS in HIPEC-
om.

» PSS 0 -1 regija
» PSS 1-2do 5 regij
» PSS 2 -5 ali vec regij

» PSS 3 — kompletna CRS brez HIPEC




Posegi pri CRS

Peritonektomija Resekcije

¢ Anteriorna parietalna peritonektomija * KoZna brazgotina, epigastricno

¢ Peritonektomija L zg. kvadranta mascevje

* Peritonektomija D zg. kvadranta * Omentektomija in splenektomija
* Pelvi¢na peritonektomija ¢ Kapsulektomija jeter

* Omentalna bursektomija ¢ Histerektomija z ovariektomijo

¢ Resekcija rektosigmoidnega kolona

¢ Holecistektomija




Indikacije

standardno zdravljenje:

¢ peritonealni psevdomiksom
¢ peritonealni mezoteliom
¢ kolorektalni rak z omejeno karcinozo

v fazi raziskovanja:
e ovarijski karcinom
¢ rak Zelodca

Elias et al. EJC, 2014

Indikacije
standardno zdravljenje:
* cperitonealni psevdomiksom
¢ peritonealni mezoteliom

* kolorektalni rak z omejeno karcinozo

v fazi raziskovanja:
e ovarijski karcinom
¢ rak Zelodca

Elias et al. EJC, 2014

Psevdomiksom peritoneja

* 1-2/1000000

¢ >90 % tumorji slepica (ovarij, kolon, pankreas)

¢ low in high grade

¢ citoredukcija: 88 % relaps, 21 % 10 letno preZivetje

e CCRS + HIPEC: srednje preZivetje 16 let, 63 % 10 letno

preZivetje

Chua, Sugarbaker et al. JCO, 2012




Kliniéni znaki PMP

zenske moski

Vnetje slepica 20% 34%
2Zvecan obseg trebuha 19% 27%
Ovarijski tumor 39% -

Kila 4% 25%
Ascites 4% 5%
Bolecina v trebuhu 3% 5%
Drugo 11% 4%

Sugarbaker, Cancer J, 2009

i

Mukokela slepica

Mukokela slepica




Omental cake

Mucinska cista

Prezivetje glede na PCI

Patients with Adenomucinosis
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Sugarbaker, Cancer J, 2009




PrezZivetje glede na PCI

Patients with Mucinous Carcinoma
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PrezZivetje glede na PSS
Patients with Adenomucinosis
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PreZivetje glede na CCS

Patients with Adenomucinosis
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Zapleti

Sugarbaker, Ann Surg Oncol, 2007

Zapleti 4.stopnje
-19%




Reoperacije zaradi zapletov

~11,2%

Sugarbaker, Ann Surg Oncol, 2007

Indikacije
standardno zdravljenje:

¢ peritonealni psevdomiksom
*__peritonealni mezoteliom

* kolorektalni rak z omejeno karcinozo

v fazi raziskovanja:
¢ ovarijski karcinom
¢ rak Zelodca

Elias et al. EJC, 2014

Peritonealni mezoteliom

* 0,3-3/1000000 - epiteloidni
* vloga azbesta(?) « tubulo-papilarni
* razlicni podtipi =) oo matoidni
* bifazicni
« nediferencirani
* limfo-histiocitoidni
* maloceli¢ni

* deciduoidni

Yan, Deraco et al. JCO, 2009
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Peritonealni mezoteliom

e KT: srednje prezivetje 12 mesecev

¢ CCRS + HIPEC: srednje preZivetje 53 mesecev, 5 letno
preZivetje 47 %

¢ PCl vpliva na prognozo (meja?)
* CCSO0-3 e

‘H\H\«-\

Cumulative Survival iproporion)

Yan, Deraco et al. JCO, 2009

06 M W M N W M2 % MW
Time Since Surgery imonths)

Indikacije

standardno zdravljenje:

¢ peritonealni psevdomiksom
e peritonealni mezoteliom

olorektalni rak z omejeno karcinozo

v fazi raziskovanja:
¢ ovarijski karcinom
¢ rak Zelodca

Elias et al. EJC, 2014

Kolorektalni rak

¢ karcinoza peritoneja 20 %
* 50 % brez oddaljenih zasevkov
e preZivetje:
* brez zdravljenja: srednje preZivetje 6 mesecev
* KT: srednje preZivetje 12 mesecev
* KT + tar¢na zdravila: srednje preZivetje 15
mesecey, 5 letno preZivetje 4 %

Kiaver et al. EJSO, 2012
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Kolorektalni rak

* CRS + HIPEC: srednje prezivetje 50-60 mesecev;
1,2 in 5 letno preZivetje: 86, 70 in 51 %
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Kolorektalni rak

e CCRin PCl vplivata na prognozo

PCl > 20 kontraindikacija za operacijo

=09 z
= 0z é
Ew 2
2o £
= 05 -
B - E
g 03 L e H
@ g L @
0.1+
1
[} H 3 4 5 ] 1 H 3
Time {years) Time (years|

Elias et al. JCO, 2010

Kolorektalni rak

Karcinoza peritoneja in jetrni zasevki:
¢ operacija v selektivnih primerih
e PCl<12

e < 3jetrnizasevki mmmmmm) 3 letno preZivetje 27%
srednje preZivetje 40 mesecev

Maggiori et al. Ann Surg, 2013

Kontraindikacije za CRS in HIPEC

¢ prizadetost vec kot 2/3 tankega ¢revesa oziroma
mezenterija TC

¢ metastatska bolezen jeter (ve¢ kot 3 nekapsularni
zasevki)

* metastatska bolezen plevre

¢ PCI>20

13



Nasi rezultati

Nasi rezultati

2009-2015(marec)
e 37 CCRS + HIPEC pri 36 bolnikih
e 10M,267
e starost 25-70 let, mean 51, median 52 let
¢ diagnoza:
* 14 kolorektalni rak
* 15 ovarijski karcinom
* 6 psevdomiksom
* 1 mezoteliom

Nasi rezultati

¢ (as hospitalizacije 10 — 114 dni, mean 32, median 24 dni
* mortaliteta 0%
* morbiditeta 50 %
* absces: 8 bolnikov
* dehiscenca anastomoze: 4 bolniki
* ARDS, ledvi¢na odpoved, vnetje rane, krvavitev,
pljuénica, PE, odpoved prebavil

14



Nasi rezultati

spremljanje 1-71 mesecev, mean 29, median 25 mesecev
zZivih 64 %
Zivih brez bolezni 42 %

Kolorektalni rak

14 bolnikov

9M,57

starost 30-70 let, mean 52, median 52 let
CCR-0inl 93%

CCR-2in3 7%

PCI 4-35, mean 13, median 10

Kolorektalni rak

pri 71,5 % ponovitev bolezni
*28 % jetra

* 28 % trebuh

* 21 % pljuca

43 % zivih

28,5 % zivih brez bolezni
srednje preZivetje 41 mesecev
2 letno prezivetje 78 %

15



Peritonealni psevdomiksom

e 7 operacij pri 6 bolnikih

« 1M,57

¢ starost 30-70 let, mean 54, median 57 let

* CCR-Oal

i1 pri 6 posegih (86 %)

CCR-2 ali 3 pri 1 posegu (14 %)
e PCl13-29, mean 21, median 19

Peritonealni psevdomiksom

e pri 1 bolniku (17%) ponovitev bolezni v trebuhu

* vsi Zivi

¢ 5 bolnikov (83%) Zivih brez bolezni

Povzetek
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CRS in HIPEC

Sta metodi zdravljenja skrbno izbranih bolnikov zaradi peritonealne
karcinomatoze s katero dosezemo izboljsanje preZivetja teh bolnikov.

Positive proof of global warming.

A,Wl‘w A 4

th J
Century 1900~ 1950 1970 1980 1990 2006

Raziskave
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a2 o o American College of Surgeons Oncology
Paricnest s n survival Group phase il trial comparing systemic
vt I & therapy o cytoreductive surgery and
S s n B hyperthermic intraperitoneal chemotherapy
A e [ SECONDARY (HIPEC) with mitomycin C (MMQ) in patients
priot therapy i i \ - Progression-free | with limited colorectal peritoneal metastases.
for metastate fi kil b
dimease Y E Cylomducton - Quality of ke

HPECMMC  _ Tou
o, Bt Symame 10NN
Theragy

{ne180)

Raziskave

USMCI-ACOSOG-NCI Phase Ill Trial
French Federation Nationale des Centers Fight Against Cancer Phase lil Trial

P regevers PRIMARY
Ly Cytormsucton  Cnaigrate Overal

HIPEC IV Leucovom survival
Ouatpakin Gaoum
=132 IV Fluorournal
. SECONDARY
. . Recurronce free
survival
i Taxicity by NCI
CTCAE «3.0
Oulcliam - Morbidity
from surgica
compications

mN-EODZ>R

ure 9§
Federation Nationale des Centres de Lutte Contre le Cancer: phase Il trial of cytoreductive surgery with of without
hyperthermic intraperitoneal chemotherapy (HIPEC) for colorectal peritoneal metastases
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Raziskave

USMCI-ACOSOG-NCI Phase Il Trial
French Federation Nationale des Centers Fight Against Cancer Phase Il Trial

Institut Gustave Roussy Second Look ProphyloCHIP Trial ‘

Observation
High-risk group g " ermary
after primary Ly o
colorectal surgery N disease-fiee
~ resscted minimal FOLFOX No detectabla D vl
rinomaloss.  ——* Cf — recurence —= O
- ovarian & months on imaging 'f SECONDARY
it z ~3-and 5-year
- pertorated tumor E overall survival
- atregenic tumoe - Peritonieal
rupture Cyloreduction  disease-free
HIPEC survival

(=55)

Federation—————————————

Figure 10
Institut Gustave Roussy ProphyloCHIP phase il trial of second-look surgery in patients at high risk of
progression of colorectal peritoneal metastases

Raziskave

USMCI-ACOSOG-NCI Phase lll Trial

French Federation Nationale des Centers Fight Against Cancer Phase lil Trial
(=, 1

| Institut Gustave Roussy § o o]
‘ Wake Forest University Oxaliplatin /
| Mitomycin C Trial

Highersk group
after primary Cytoreaucton
coloreclal surgery Ttc
- resocnd minimas FOLFOX Omigin  PRIMARY
carnomatoss. —— C — | Peritoneal R 08 _ ooty profies
- ovarin & months S A
metasiases. Malignancy 5
- perorated fumor from primary —= 0
iatogenic umar colorectal o [ SEOONDARY;
appendiceal i ~Tmeto
tumors. E progression

Gytorecuction — Overall survival
HlPEEi:!ME — Quality of ife

Federation

Institut Gustave Roussy ProphyloCHIP phase | —
progression of cole Figure 11
Wake Forest University trial comparing oxafiplatin and mito-
mycin C as the hyperthermic intraperitaneal chematherapy
(HIPEC) drug in patients with colorectal or appendiceal
peritoneal metastases (PM).

Kolorektalni rak — bolniki s tveganjem za razvoj PC

¢ Perforiran primarni tumor
¢ Izoliran ovarijski zasevek >40%
e QOdstranjena lokalizirana karcinoza peritoneja

* T4 tumorji
e Pozitivna peritonealna citologija 8-30%
e Okluzivni ali krvaveci tumorji
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Elektrokemoterapija
zasevkov v jetrih

Ibrahim Edhemovic, Erik Brecelj
Institute of Oncology Ljubljana, Slovenia

What is electrochemoterapy?

It is a combination of reversibile
electroporation and chemotherapy

Electroporation

Electroporation is phenomenom which follows the
application of high electric fields on a cell membrane which
leads to the cell membrane permeabilization.

Courtesy of Dr. Mounir Tarek, Theory Modeling and Simulations group, Université de Lorraine, Nancy, France]




Electroporation

Electroporation is phenomenom which follows the
application of high electric fields on a cell membrane which
leads to the cell membrane permeabilization.

Reversibile Ireversibile

Adapted from: Depertment of molecular dynamics studies. University of Buenos Aires

Reversibile, Irreversibile
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Yarmush M, Golberg A, Sersa G, Kotnik T, Miklavcic D. Electroporation-Based Technologies for Medicine:
Principles, Applications and Challenges. Annu. Rev. Biomed. Eng. 2014. 16:295-320

Reversibile electroporation

Cell membrane separates the
cell from its surrounding
environment and provides
selective transport.

Adapted from: Depertment of molecular dynamics studies. University of Buenos Aires




Reversibile electroporation

If a cell is exposed to an external
electric field, cellmembrane
permeability is temporarily
increased allowing molecules
otherwise deprived of transport
mechanisms to cross the cell
membrane.

As electroporation is a transient
phenomenon, after some time
the cell membrane reseals and
the transported molecules remain
trapped inside the cell.

Adapted from: Depertment of molecular dynamics studies. University of Buenos Aires

Visualization of cell
electropermeabilization

150 ms sooms | ¢ 3min

Fluorescence of the cell; A: 150 ms, B: 1500 ms, and C: 3 min after pulse
delivery.

The images were corrected for background fluorescence and the brightness was
automatically enhanced. The cell was exposed to a single 260V (650 V/cm)
rectangular pulse (750 ps). Propidium lodide (100 pM) was added to suspension
before the pulse was applied to visualize the permeabilized regions. Bar
represents 10 pm.

Sersa et al. EJSO 2007

Electrochemotherapy:

Increased cytotoxicity of chemotherapeutic drugs

Effective for o o
hydrophilic drugs with QPRI TR
hampered transport AT BLM
through the plasma Y
membrane
Drugs that have clinical
applicability: o ] ¥
Bleomycin (BLM) ) & “ | b
Cisplatin (CDDP) P




Cytotoxicity of drugs can be

increased by electroporation

Drugs tested Potentiation

Bleomycin 100-5000 -fold
Cisplatin 3-80 -fold
Carboplatin 10-13 -fold
Methotrexate

Melphalan

Mithramycin

Actinomycin D

Adriamycin

Cyclophosphamide

Mitomycin C

Doxorubicin

s-fluorouracil

Vinblastine

Vincristine

Paclitaxel

Taxotere

Electroporation allows introduction of hydrophilic

and nonpermeant molecules into the cytosol

Drugs: electrochemotherapy
Nucleic acids (DNA, siRNA...)
Proteins

Small molecules

The first in vitro survival curve

demonstration that cytotoxicity of BLM is
poration

= Cell suspension was mixed 3 \L ’E‘-{J\ BLM
with drug solution and § N }\E
immediatelly exposed to 3 N {
electric pulses. ¥ \\%\

= Cytotoxicity was § {\
potentiated ~1000 fold. £ h

LI BLM+EP H
Ny

0 % 8 T 6 5 -4

molar BLX concentration (log)

Orlowski et al. Biochem Pharmacol
1988




Electroporation increases cytotoxicity of
chemotherapeutic drugs in different tumor cell

o
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Cisplatin concentration (mij) Bleomycin concentration (M)

B16 melanoma LPB

fibrosarcoma

IGROV-1and

CDDP IGROV-1/DDP carcinoma

Surviving fraction

- aov 1 cooe K 2p0m

Sersa et al. Cancer Res 1995; Cemazar M et al
Jpn J Cancer Res 1998; Cemazar et al
Anticancer Res 1998

Gisplatin conc. (mgiml)

The effect of the ECT

Control Only BLM
20 pg/mouse

Only EP: EcT

8 pulses

1300 V/cm

1Hz, 100

us

Sersa G, Cemazar M, Miklavcic D, Rudolf Z. Elektrokemoterapija postaja
standardno zdravljenje. Onkologija 2, 84-87. 29-11-2005

Electrochemotherapy

Electrochemotherapy (ECT) is a new, non-thermal local
treatment modality that combines the use of poorly or non-
permeant chemotherapeutics, such as bleomycin (BLM) or
cisplatin (CDDP) with electroporation which facilitates drug
diffusion into the cells.

This increases their cytotoxicity for >1000 times for BLM and
>80 times for CDDP.

Mir LM, Orlowski S, Belehradek J, Jr., Paoletti C. Electrochemotherapy potentiation of
antitumour effect of bleomycin by local electric pulses. Eur J Cancer 1991;27(1):68-72.

Sersa G, Cemazar M, Miklavcic D. Antitumor effectiveness of electrochemotherapy with cis-
diamminedichloroplatinum(ll) in mice. Cancer Res 1995 Aug 1;55(15):3450-5.




Electrochemotherapy today

Approx. 80% objective of responses in treatment of primary and
metastatic tumors in skin*:

Melanoma

Basal cell carcinoma

Kaposi sarcoma

Cervix leiomyosarcoma
Head and neck cancer
Hypernephroma

Squamous cell carcinoma of
the skin

Breast cancer

*Marty M, Sersa G, Garbay JR, Gehl J, Collins CG, Snoj M, et al. Electrochemotherapy - An easy, highly effective and
safe treatment of cutaneous and subcutaneous metastases: Results of ESOPE (European Standard Operating
Procedures of Electrochemotherapy) study. European Journal of Cancer Supplements 2006 Nov;4(11):3-13.

* Sersa. The state-of-the-art of electrochemotherapy before the ESOPE study; advantages and clinical uses.
European Journal of Cancer Supplements 2006 Nov;4(11):52-9.

Treatment

US guided insertion of Inserted electrodes Electric pulse generator
the electrodes —Cliniporator Vitae




Two necessary conditions for

successful treatment

Sufficient coverage of the tumor with electric
field

Sufficient concentration of the cytotoxic drug
in the tumor

Liver metastases - first case

¢ Single metastasis in Sg1, on the inferior
caval vein, between the right hepatic vein
and the common trunk treated with ChT
and cetiximab — some downsizing
achieved.

¢ Considering specific location RFA could
not be effective because of cooling effect
of the veins.

¢ Radical resection was potentially possible

with right trisectionectomy (leaving only

lateral part of the left liver — too small

liver remnant — damage from ChT) Axial TdW MRl image, showing a
hypointense lesion (M) in between inferior
vena cava (IVC), superior right hepatic vein
(sRHV) and middle hepatic vein (MHV), in
late liver phase, 20 min post Gd-EOB-

Edhemovic | et al. Technol Cancer Res Treat 2011 DTPA.

Treatment planing — Images
importing and analysing




Segmentation

Numerical treatment planning

3-D model geometry was built
based on segmented MRl images
of the patient

Positioning of the electrodes for
optimal coverage of the tumor
with electric field

Treatment planing and executing




Treatment planning

Voltage between electrode pairs Tumor coverage

Miklavcic et al. Towards treatment planning and treatment of deep-seated
solid tumors by Electrochemotherapy. BioMedical Engineering OnLine 2010, 9:10

Online treatment planing

www.visifield.com

Identification of metastasis and preparatory

procedures needed before delivery of electric pulses

Verification of target
lesion

Ultrasound guided
insertion of
electrodes according
to the treatment plan
Connection of
electrodes to
Cliniporator Vitae
Injection of Bleomycin
intravenously (15
ooo IU/m?)

Edhemovic | et al. Technol Cancer Res Treat 2011




ECG syncronization

vulnerable period
of the atria
the safest period vulnerable period
for pulse delivery\‘ /0' the ventricles
1——

iR

Delivery of electric pulses and ECG
syncronization

Delivery of pre-pulses is to verify
the connections between the
electrodes and Cliniporator

VITAE outputs and also to predict
(based on the current measured

at low voltage) the current levels ECG o @ o EP
for the imminent electroporation signal /& _§ & pulses
pulses. K4 %

Triggering of electric pulses was

delivery of pulses in vulnerable
period of the heart

synchronized with ECG signals,
through the ECG triggering AccuSync = | cliniporator
device AccuSync to avoid R trigger signal

ECG signal

Two months after electrochemotherapy CT was performed

No change in size of the metastasis treated

CT image showed that margins were blurred, which demonstrated that treatment had some
effect

Reoperation planned

Edhemovic | et al. Technol Cancer Res Treat 2011
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Surgical resection of the metastasis

after electrochemotherapy

The otherwise fragile
and tender hepatic
veins walls were firm
and not vulnerable
The whole tumor was
resected
Macroscopically the
tumor was necrotic

Resection of Sg 1 with common trunk and MHV exposed: Necrotic metastasis
(M) is visible in Sg 1, close to the MHV and IVC.

Edhemovic | et al. Technol Cancer Res Treat 2011

ECT of liver metastases

The patient is 5 yrs.
without reccurent disease

Professor Eldar M. Gadzijev

Electrochemotherapy - clinical trial

Based on previous encouraging reports

Phase /Il trial, approved by institutional and national ethical
committee

The primary objective of the study was evaluation of the
feasibility and safety of intraoperative electrochemotherapy
of colorectal liver metastases

The secondary objective was to determine the efficacy of
the treatment based on histological analysis of the treated
metastases and radiological evaluation of the ECT treated
metastases

11



Study design and patient groups -

overview

EEEN = §
Y ¥ N

& |24 A4
1% operation (incl. ECT)
¥
A 4
|
¥

Pulse generator end electrodes

Longe needle electrodes (left) with
Cliniporator VITAE — IGEA S.p.A., variable geometry and electrodes with
Carpi Italy fixed geometry (right)

Electrochemotherapy

Agent:
Bleomycin — BLM: Bleomycinum, Heinrich Mack Nachf.
GmbH & Co. KG, lllertissen, Germany
Dosage: 15 mg/m?
Administration: intravenous in bolus
Interval to application of electric pulses: 5-30 min

Electroporation:
Up to 6 singles electrodes, one (or two) inserted centrally
into the tumor, the other around the tumor in normal tissue
with 1.0 safety margin or electrodes with fixed geometry
Electrical parameters: electrical pulses with amplitude up
to 3000V, 100 ps duration, synchronized with hearth beat

12



Paralel position of electrodes

Results — Patients and Metastases

16 pts. (12 males, 4 females)

Median age 60,3 (36,6 — 69,1)

Response evaluable on 15 patients

27 evaluable metastases out of 29 treated

21 evaluable metastases treated with long needle electrodes and 6 with
fixed geometry electrodes

Median diameter of the metastases: 18 mm (6 — 2gmm)

13 metastases (48%) were located near or in-between the major blood
vessels of the liver

The median duration of the patient’s hospitalization was 13 days (range 7
— 42 days); excluding 3 patients that needed prolonged hospitalization
due to the reoperation

How we measured - Radiology

NC - no visible changes

PR — mixed signs for vital and necrotic tumor tissue
CR — complete respond — changes equal to changes
induced by RFA

13



Successful ECT

Before ECT 2 months after ECT

Intraop. US
Institute of Oncology ljubljana

6 months after ECT

Unsuccessful ECT

Institute of Oncology ljubljana > months after ECT

Radiology

ECT treated metastasis regressed,
visible are changes similiar than after RFA

Py \

MRI before ECT MRI after ECT

Non treated metastasis has grown

14



Radiology

MRI before ECT

ECT treated metastasesin Sg.V and VI regressed,
changes are similiar to those after RFA

CT after ECT

Radiology

MRI before ECT

CT after ECT

Results — Patients and Metastases

No. of patients

Median age

Response evaluable on
Response evaluable on
Electrode type

Major vessels proximity

Median diameter

16 (12 m, 4f)
60,3 (36,6 —69,1)
15 patients

27/29 metastases
21 long, 6 fixed
13 (48%)

18 mm (16 — 29)

24 (17 m, 7)

62,3 (32,4-76,6)

23 patients

37/39 metastases

23 long, 10 fixed (4 missing data)
17 (51%) (4 missing data)

20 mm (5-50)

15



Results - Radiology

23 evaluable pts, 37 metastases

Allpts., ast ev. 37 27(73%)  7(29%) 1(3%) 2(5%)
evaluation

All pts., final 37 26 (71 %) 5 (13 %) 1(3 %) 5(13 %)
evaluation

Patients with 2 radiological evaluations — 11 pts, 19 metastases

Evaluation Total Complete Partial Progress
evaluated response response
2t 19 15 (79 %) 4(21%) 0(0%)
2nd 19 14 (73 %) 0 (0%) 5(26 %)

Results - Radiology

19 pts. 33 metastases, 4 pts. missing data

Central (adjacent to the major vessels) 17 10 (59%)

Peripheral (away from major vessels) 16 15 (94%)

Chi-square test: p=1

Preserved structures within

electroprated field

e T S

Courtesy of Gorana Gasljevic, Institute of Oncology Ljubljana
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Macroscopic appearance

How we measured - Pathology

Percent of viable tumor tissue
i o S RN = g e

o

Fibrotic involution
of the metastasis
with some smaller
focuses of residual
tumor tissue in the
central part of the
tumor (arrows).

Courtesy of G. Gasljevic, Institute of Oncology Ljubljana
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Pathology

P Grg‘f picture of two, 1 toa n'@!ﬁstasis treated by
..~ chemotherapy:¢ p astasis treated by ECT.

Compleupbn %‘. g A 1 'Pa_l ial respond

Courtesy of G. Gasljevic, Institute of Oncology Ljubljana

Results - Pathology

7 patients evaluable (all 6 from group | and 1 out of 2 from group II)

Number of metastases 13 22
Viable tumor tissue 0-30% 0,25 —70%
Average 9,2% 34,1%
Median 0,5% 35%

t-test: two-tailed P-value = 0,00116

Control 7 (31,9%) 5(22,7%) 22
ECT 3 (23,0%) 0 (0,0%) 13
All 10 5 35

Chi-square test: p = 0.006
Edhemovic |, Brecelj et al. Electrochemotherapy of the liver metastases, JSO, 2104

Thermal vs. Non-Thermal

RFA Electroporation
Thermal injury of No thermal injury
surrounding tissue Selective
Non —selective Takes less time
Takes longer No cooling effect

Cooling effect
Relasing of different
tissue products

18



Preserved major vessels

Courtesy of Maja Music, Institute of Oncology Ljubljana

ECT vs. RFA

Star - fibroseus nodus (regresessicv changes) after ECT
Circle — residual, partialy necrotic tumor
Triangle — preserved biliar duct within fibroseous nodus
— preserved, blood cessels within fibroseous nodus
Courtesy of Gorana Gasljevic, Institute of Oncology Ljubljana

RFA - the extent of destruction and
heat sink effect

vessel lumen

R. Czymek et al. Intrahepatic radiofrequency ablation versus electrochemical treatment in
vivo/ Surgical Oncology 21 (2012)
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No heat sink effect

Irreversible Electroporation for the Ablation of Liver Tumors. Are We There Yet? Kevin P. Charpentier,
MD. ARCH SURG/VOL 147 (NO. 11), NOV 2012

Preserved structures within
electroprated field

& L |
Courtesy of Gorana Ga: nstitute of Oncology Ljubljana

Preserved blood vessel close to the

Star — necrotic tumor with some vital tumor tissue
Triangle — preserved blood vessel with recanalized thrombus

Courtesy of Gorana Gasljevic, Institute of Oncology Ljubljana
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Preserved portal triad

Star — necrotic tumor
Circle — unchanged portal triad, surrounded with healthy liver tissue

Courtesy of Gorana Gasljevic, Institute of Oncology Ljubljana

Adverse effects — general remarks

All patients included in the study were extensively
pretreated with systemic therapy or had had previous
abdominal operations

All the post-operative adverse events that occurred can
therefore be attributed to the general condition of the
patients and the complexity of the surgery, so it is
unlikely that any of these complications could be
attributed to the ECT itself

ECT related postoperative complications

2 pts. with complications / 14 pts. with no complications

Fever (CTC-AE grade 1) — 2 pts.

21



Non-ECT related postoperative complications

within first 24 h

2 pts. with complications / 14 pts. with no complications

Infection NOS (CTC-AE grade 1) — 1 pt.
Pulmonary hypertension (CTC-AE grade 3) —1

pt.

Non-ECT related postoperative

complications after first 24 h (CTC-AE grade)

12 pts. with SIREE)

complications
Atrial fibrillation (2)

4 pts. with no Colon perforation (3)
complications
Infection NOS (2)
Abd. abscess (3)
Pneumonia (1)
Wound infection (2)

Transient liver failure (2)

Ascites (2)
Infection NOS (2)

Small bowel obstr. (3)
Infection NOS (2)

Ascites (2)

Colon perforation (3)
Pleural effusion (2)

Abd. abscess (3)
Cholestatic icterus (2)
Infection NOS (2)

Biliary fistula (3)
Transient liver failure (2)
Transient renal failure (3)
Pleural effusion (2)
Infection NOS (2)

Biliary fistula (3)
Supravent. tachycard. (2)

Non-ECT related postoperative

complications after first 24 h (CTC-AE grade)

o1 SIRS (2)
02 .

03 Atrialfibrillation (2)

I Colon perforation (3)

(two stage)

04 .

o5 .

06 Infection NOS (1)

o7 Abd. abscess (3) L}
Pneumonia (2) (one operation)

I Wound infection (2)
(two operat.)
08 Transient liver failure
(2)

12 pts. with complications
4 pts. with no complications

09 Ascites (2)
Infection NOS (1)

10 Supravent. tachycard. (2)

11 Small bowel obstr. (3)

Infection NOS (1)

12 Ascites (2)
Colon perforation (3)
Pleural effusion (2)

13 Abd. abscess (3)

15 Cholestatic icterus (2)
Infection NOS (2)
Biliary fistula (3)
Transient liver failure (2)
Transient renal failure (3)
Pleural effusion (2)

16 Infection NOS (1)
Biliary fistula (3)
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ECG analysis

No significant heart rhythm disturbances or
pathological morphological changes that would indicate
the development of myocardial ischemia after ECT
detected

ECG analysis revealed some statistically significant but
clinically irrelevant changes in the properties of the ECG
during and after the surgical procedure

The most obvious one was a mild increase in heart rate
immediately after ECT (2 pts) and also during the first
24 hours after the procedure (3 pts)

Electrode — related complications

The treatment of 13 metastases (48%) that were
located near or in-between the major blood vessels
of the liver was safe

Neither intraoperatively nor postoperatively was
bleeding observed. In some cases, the retraction of
the electrodes resulted in mild bleeding, which was
immediately stopped by electrocoagulation.

Before treatment
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After treatment

Metastatic breast cancer

Before ECT

2 months after ECT

Institute of Oncology ljubljana 6 months aftre ECT

Conclusions

Electrochemotherapy is safe and efficient treatment
modality

It is widely accepted in national guidelines fom various skin
tumors

In liver, it was shown that ECT have a specific place in
difficult to treat metastases, located in the vicinity of major
hepatic vessels, not amenable to surgery or radiofrequency
ablation

Has the time come?
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Thank you for you attention!
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C klasifikacija

1 '
Very varty stage (0)
Single <2cm

ChiksPugh A, PS.0

Estranopatc spresd
ChilPuih A-B, PS5 1-2

Ablation | |Resection| | Transplant

Curative teatmont

Forner, A. et al. (2014) Treatment of intermediate-stage hepatocellular carcinoma. Nat. Rev. Clin. Oncol.

UKC Ljubljana
» Register raka 2009
133 HCC/leto*.
+ Januar 2011- december 2012 (144 bol)
> kirurgija 20 bol
TX jeter 3bol. +(188%)
RFA 4 bol

DEBDOX 70 bol

» Radioembolizacija 5 bol w (59,7%)
» DEBDOX+sorafenib 11 bol

> sorafenib 31bol | (21,5%)

*www.onko-i.si/rss

BCLC klasifikacija

1
Very varty stage (0)
s =32,

<2em

CiidPugh A, P50

Ablation | |Resection| | Transplant | | Ablation

Forner, A. et al. (2014) Treatment of intermediate-stage hepatocellular carcinoma. Nat. Rev. Clin. Oncol.




Srednji stadij HCC:
Prognoza - EASL, EORTC

* srednje prezivetje 11- 16 mesecev

 multidisciplinarni pristop

EASL-EORTC Clinical Practice Guidelines: Management of hepatocellular carcinoma Journal of Hepatology 2012 vol. 56 | 908-943

Intermediate stage HCC:
Levels of evidence and grade of recommendati

Sorafenib ®
Chemoembolization®

® Adjuvant therapy after resection RF/PEI (<2 cm)
®LDLT Resection® OLT-Milan @
@ Internal radiation Y90
@ OLT-extended

@®Neoadjuvant therapy in waiting list

® Downstaging

@ Externallpalliative radiotherapy

Grade of recommendation
(GRADE)

- [BEASL © |
Intermediate stage HCC: E

Levels of evidence and grade of recommendation

Sorafenib ®
Chemoembolization ®

RF (<5¢cm), @
@ Adjuvant therapy after resection RF/PEI (<2 cm)

® LDLT Resection ® OLT-Milan ®
® Internal radiation Y90

® OLT-extended

@ Neoadjuvant therapy in waiting list

® Downstaging
® Externalipalliative radiotherapy

B A

1 (strong)




Chemoembolization of hepatocellular carcinoma with drug
cluting beads: Efficacy and doxorubicin pharmacokinetics

Maria Varela', Maria Isabel Real®, Mart ? ! Ma
Mercé Brunet”, Carmen Ayvuso”, Lluis Caste Navier Montand®, Josep M. 1

Serum doxorubicin pic value (5 min)
Conventional TACE : 890ng/ml
Precision TACE ~ : 90ng/ml

J Hepatology, 2007

Clinical Management and Research in HCC:
Building Multidisciplinary Consensus

Comemt lets asailabie ot SciencaDienct
Cancer Treatment Reviews

Journal hemapage: www.alaevinrhaalth, com/journalafetry

AMITUMOUr reatiment

Evolving strategies for the management of intermediate-stage hepatocellular
carcinoma: Available evidence and expert opinion on the use of transarterial
chemoembolization

J-L Raoul *, B, Sangro ™, A Forner ", V. Mazzaferro®, F. Piscaglia’, L Bolondi ', R. Lencion| *

“Compared with conventional TACE, drug eluting bead has a
standardized methodology, is more reproducible, and offers

improved response and a significantly better safety profile”.
Cancer Treat Rev 2010

DEBDOX TACE-standardizirana metoda
75 -100 z ,100-150 mgDoxorubicin
Superselektivni pristop (mikrokateter) pod kontrolo CBCT
< mRECIST

“On demand”

# lwazawa, J., et al. Eur. J. rad., 2012
*Popovic P et al. Radiology and Oncology 2016




Algoritem za vodenje bolnikov v srednjem Stadiju
HCC (“on demand”)

Patient | disease characleristics

Mo PVT Child-Pugh A or
Mo EHS B7

i I asolution aftor: Liver I
of major
complications I
CT or MAI

e
Respondar Non Responder
(CRor PR) |" I ST ?|  (8DorPD) |
Consider
sorafenib

Dufour J et al. Ann Oncol 2013

Odgovor na zdravljenje

CT & MRI na 3 mesece

odgovor na zdravljenje

Response Evaluation Criteria Target Nontarget lesion New lesion  Overall

lesion response

in Solid Tumors (MRECIST). : - oS

Incomplete No
response/SD.

Non-PD No
Non-PD No
Yes or no
Yes orno

Yes

*CR=complete response, PR=partial response, SD=stable discase,
PD-progressive disease

Llovet JM, et al. J Natl Cancer Inst. 2008

Rezultati-preZivetje

mOS 11-16 mesecev

Malagari et Burrel M et al. Popovic et al. Llovet et al Lancet 2002
al. J of Hepatol Radiology and Lo et al. Hepatology 2002
CVIR 2012 2012 oncology 2016

DEB-TACE
DEB-TACE DEB-TACE

43.8 mo 48.6 mo. 20-24 mo.

AB A/B 68/64% 26-29%
62/51%

AB A/B 34/39%
29/13%

mOS 25-37 mesecev




Radioembolizacija (SIRT)

(selektivna notranja radioterapija, hepati¢na brahiterapija)

selektivna intraarterijska aplikacija zelo visoke doze sevanja v tumorje v jetrih, ob prejeti
majhni dozi sevanja normalnega jetrnega tkiva

Mikrodelci (20-40 um) Y-90

Y-90: Beta sevanje
povprecna razdalja: 2,5 mm
najvedja razdalja: 11 mm
doza do 3 GBg

120 Gy

raspolovni ¢as: 64 h

let, Z, HCC 18 cm, brez ciroze

nekroza

ENRY Study of SIR-Spheres microspheres in HCC:
Survival outcomes for specific HCC cohorts

T 95% confidence Interval

513 pts

w

not
reached

BCLC A BCLC B BCLC B BCLC B BCLC B BCLC B BCLC C BCLC C
(unresectable) unilobar 1-5 nodules  bilobar  >5 nodules failed + PVT
TACE/TAE
¥ ]
Candidates Poor Candidates  Failed  Contraindicated

for TACE TACE/TAE for TACE

sangro et al. Hey ;54: 8 1SCO Annua (Suppl): Abs. 4099.

Median Survival (months)
= = )
N o] S

o




54 let, Z, multifokalni HCC 12 cm, BCLC B, Child A

JUNIJ 2013

54 let, 7, multifokalni HCC 12 cm, BCLC B, Child A

3x SIRT
&
Nexavar

i - @
. w;@ % 36 mesecev
By
18 \

Junij 2013 Oktober 2016

practice guideines

spatocollular earcinoma: ESMO-ESDO Clinical Practice




Klini¢ne raziskave v teku
SIRT pri bolnikih v srednjem in napredovalem
Stadiju HCC

SARAH* SORAMIC? | SIRveNIB? YES-P* STOP-HCC®

No. Patients 400 665 360

328 400
RC: Mar-15 | RC:Feb-16 | RC: Mar-16

Non- EC: Oct-19
recruiting

SOR SOR

Control Arm SOR SOR SOR

Exp. Arm RE RE + SOR RE RE RE + SOR

Endpoint 0s 0s 0s 0s 0s

Area France EU Asia-Pacific

SIRT- nase izkusnje

* junij 2012-februar 2016

* 13 bolnikov, povpreéne starosti 62 let (razpon
50 — 85 let)

— HCC

— (slabi kandidati za TACE - bilobarna bol
>10 cm; neuspesen TACE, progres po TACE)

12 bol

en in/ali velik tumor

— jetrni zasevki karcinoma zelodca 1 bol

SIRT nase izkuSnje

zapleti

3/20 posegov (15%)
Manjsi zapleti

zaplet Stevilo zdravljenje

bolecina 3 Ne opijatni analgetiki




BESMD ==

Thermal devices ‘

SIRT nasSe izkuSnje
odgovor na zdravljenje

Objektivni Stabilna Progres
odgovor bolezen NT
(CR+PR) (SD)

10/13 pts. 1/13 pts. 2/13 pts.

76.9% 7.7% 15.4%

mCRC-oligometastatska bolezen

Figure 3. Standard treatment algorithm for patients with oligometastatic
disease. 3

Corvantes A
Online Ann Oncol. Julv 2016

Figure 1: toolbox of ablative treatments

1

Local

Non-thermal devices Embolic devices
chematherapy

Radiofrequency
ablation or
cryoablation

{ Microwave ablation

Brachytherapy Radioembolisation
electroporation SIAT

External Body Chemosmbolisation
radiotherapy with TACE/Beads
high-precision AT

Van Cutsem E, Cervantes A, Amold D et al, ESMO Consensus 2016
Online Ann Oncol, July 2016




Annals of Oncol Adh Access g July 7, 2016

Ancais of Oncoiogy

Arieis of Graeiogy 0: 1-38, 2016
60E10.1083 amonCmAWZ3S

ESMO consensus guidelines for the management
of patients with metastatic colorectal cancer

E.Van Cutsem'”, A. Cervantes®, R. Adam?, A. Sobrero®, J. H. Van Krieken®, D. Aderka®, E. Aranda

Aguilar’, A, Bardeli®, A. Benson?, G. Bodoky', F. Giardiglio', A. D'Hoore'?, E. Diaz-Rubio'?,

J.-Y. Douillard™, M. Ducreux'®, A. Falcone'®'7, A, Grothey'8, T. Gruenberger'?, K. Haustermans?,

V. Heinemann?!, P. Hoff?2, C.-H. Kéhne??, R. Labianca®?, P. Laurent-Puig?®, B. Ma?®, T. Maughan?7,
K. Muro?, N. Normanno?, P. Gsterlund®31, W. J. G. Oyen®2, D. Papamichael®3,

G. Pentheroudakis®, P. Pfeifier®s, T. J. Price®, C. Punt¥, J. Ricke®, A. Roth®, R. Salazar?,

W. Scheithauer®', H. J. Schmoll*2, J. Tabernera®, J. Taieb?s, S. Tejpar’, H. Wasan®,

T. Yoshino®, A. Zaanan?® & D. Amold?®

Recommendation 16: embolisation.

« For patients with liver-limited disease failing the available chemotherapeutic
optior

° Radioembolisati /ith yttri spheres should be considered [II, B].
°Chemoembolisation may be also considered as a treatment option [IV, B].

* Radioembolisation (and chemoembolisation) of CLM in earlier treatment lines

may be interesting as ‘consolidation treatment’ but should be limited to ¢ al
trials.

Table L. Key studies adopring DEBIRI in the treatment of not resectable LM from CRC.

Author Patiems  Line of Drugs adopted Embolic agent used ORR % PFS os
(months}  (months)

MARTIN (40) 55 DC Bead 66 a1 6 months. 1 9
75 at 12 months

ALIB! “@n 82 DC Bead 78 8 25

MARTIN (42) 10 DC Bead 100 nr 152

EICLHER (43) 1 DC Bead 18 nr n,

FIORENTINI (44) 20 DC Bead 65 6 14

FIORENTINI (43) 36 DC Bead 686 7 2
38 FOLFIRI 20 4 15

ond and third line; IRI: irinotec

OLOFOX: folinic acid, fluorouracil and oxaliplatin given
2 10t reported; ORR: overall response rate; PFS: period free

iven intravenousl

13,3-25 mesecev

Fiorentini et al., Anticancer Research 2014;34:575-84

RCT: DEBIRI& FOLFIRI

Intra-arterial Infusion of Irinotecan-loaded Drug-eluting
Beads (DEBIRI) versus Intravenous Therapy (FOLFIRI)
for Hepatic Metastases from Colorectal Cancer:
Final Results of a Phase ITI Study

(GLAMMARIA FIORENTINI', CAMILL ALIBERTF, MASSD AMULAZZANT.
PAOLO ALESSANDRONI', VINCENZE) CATALANG', PAOLE COSCHIERAY

Overall survival Progression free survival

1 il

DEBIRI
DEBIRI
Feini FOLFIRI
250 500 750 1000 1250 0 200 400 600 800 1000 1250
Days Days

Median survival was 22 months, for DEBIRI and hs for FOLFIRI
(p=0.031, log-rank).

AnticancerRes 201

10



Randomized Controlled Trial of Irinotecan Drug-Eluting Beads
With Simultaneous FOLFOX and Bevacizumab for Patients
With Unresectable Colorectal Liver-Limited Metastasis
Rabert C. G. Martin Il MD, PhD'?; Charles R. Scoggins, MD, MBA'?; Marshall Schreecier, MD®; William S. Rilling, MD*,

rdo D.

Christopher J. Laing, MD; Clifton M. Tatum, MD®; Lawrence R. Kelly, MD%; Ri
‘Vivek R Sharma, MO**, Tadd S. Crocenzi, MD®: and Steven M.

. Garcia-Monaco, MD';
ere

M0 2015 =3
= 70 patients : FOLFOX-DEBIRI vs FOLFOX/bevacizumab

* Overall Response Rate
— 2 months (78% vs 54%, p=.02)
— 4 months (95% vs 70%, p=.03)
— 6 months (76% vs 60%, p=.05)

Improved median progression-free survival was 15.3 vs 7.6 months and......
o dc izing to resection for FOLFOX-DEBIRI vs FOLFOX/bev (35% vs 16%, p-.05)

TACE (DEBIRI) - indikacije

stadij [V kolorektalni karcinom z neresektabilnimi zasevki
v jetrih

neodzivni na kemoterapijo (z/brez irinotekana)
le jetrni zasevki ali minimalni ekstrahepati¢ni zasevki

zasevki zajemajo < 70% parenhima

ustrezna jetrna in ledvic¢na funkcija

Martin R.Journal of Oncology 2009

mCRC DEBIRI
Nase izkusnje

Junij 2010 — juli 2016

21 bolnikov (63,9 let, razpon 34 -78 let)
63 DEBIRI (3,4 , razpon 2-4)

Rektum 13 bol, kolon 8 bol

Predhodna kemoterapija 1 bolnikov




Nase izkuSnje - spremljanj

ODGOVOR: Glede na mRECIST kriterije

Popolni odgovor: ponovni CT vsake 3-4 mesece v 1
etu in vsake 6 mesecev v 2. letu

Progres v jetrih vna ocena lezij in obsega
prizadetosti jeter ter nacrtovanje ponovnega zdravljenja

Progres zunaj jeter: nacrtovanje nadaljnega zdravljenja v
sodelovanju z onkologom (dodatna sistemska terapija ali
nadaljevanje lokalnega zdravljenja)

Martin R.Journal of Oncology 2009

mCRC-nase izkusnje

prezivetje prezivetje po
celokupno DEBIRI TACE

21 bol. 5,4 (1-68) 17/21 bol. 43,4 mes.

mes. (222-64,6m)

(9,1-18,6m)

SIRFLOX raziskava

To assess the efficacy and safety of adding targeted radiation (SIR-Spheres® microspheres) to standard-of-care systemic
chemotherapy (FOLFOX6m + bevacizumab), compared to FOLFOX6m chemotherapy (+ bevacizumab) alone as 1sline
therapy in patients with non-resectable colorectal liver metastases, with or without evidence of extra-hepatic metastases

Design: Prospective open-label, multi-centre, multi-national RCT

Stratify:

Eligible Patients: . Presence FOLFOX6m® +bevacizumab®

* Unresectable liver-only or liver-

of extra- N
LELELIUERY iR Spneres microspheres day 3-4, Cycle 1

predominant metastatic CRC hepatic metastases oxalplatin 60 mg/m? Cycles 1-3 in chemo-SIRT arm;

451 bevacizumab from Cycle 4 In test arm, Cycle 1

= No prior chemotherapy for mMCRC 0 Degree of n=518 (or per institutional protacol) in control arm;

liver involvement

+ Fitfor combination therapy and SIRT i nstiution FOLFOX6m  bevacizumabe!

bevacizumab

Primary endpoint: Progression-free survival (PFS) Secondary endpoints: PFS in liver

Sponsor:
Pis:

Status:

Overall survival
Sirtex Response rate

Quality of life
Prof. Peter Gibbs; Prof. Guy van Hazel Recurrence rate

Toxicity
Currently enrolling Resection rate

12



SIRFLOX - protokol raziskave

Control arm: mFOLFOX6 (+ bevacizumab) ("

Cycle 1 Cycle 2 Cycle 3 Cycle 24

OX = 85 mg/m? o

Treatment arm: mFOLFOX6 (+ bevacizumab) (" + SIRT @
Preparation Cycle 1 Cycle 2 Cycle 3 Cycle 24
Work up for SIRT SIRT

On day -14 Onday3ord

OX = 60 mg/m?

Van Hazel G et al. J Clin Oncol 2016.

Progression-Free Survival in the Liver

n Median
FOLFOX (+ bev) 263 12.6 months
FOLFOX (+ bev) + SIRT 267  20.5 months

HR: 0.69 (95% CI: 0.55-0.90), p=0.002

<
2
®
@
2
=)
o
4
o
2
T
a
o
T
-
]
>

7.9 month improvement in median PFS in the liver

31% reduction in risk of disease progression in the liver

36

Number at risk
FOLFOX
FOLFOX + SIRT

Van Hazel G et al. J Clin Oncol 2016.

SIRT —rezultati preZivetja
2017

Geographic Recruitment Patients 0S Data

Skt Nane Region Completed Recruited Expected

ANZ, EME, US April 2013

November

FOXFIRE 2014

ANZ, AP, EME,

FOXFIRE Global us

January 2015

Total
accrual

13



Holangiokarcinom - zdravljenje

* kirurgija (8-47% 5 let)
* 70% inoperabilni

* sistemska kemoterapija in radioterapija
(srednje prezivetje -11,7 mes)

* TACE/SIRT?

Khan S A et al., Lancet 2005
Valle JN et al., Engl J Med. 2010

Holangiokarcinom - TACE/DEBDOX/ SIRT

srednje prezivetje 13 mesecev

Holangiokarcinom DEBDOX
Nase izkusnje

maj 2011 — februar 2016
8 bolnikov (62,8 let, razpon 50 -76 let)
21 DEBDOX ( 2,6 , razpon 1-6)

Kemoterapija 6/8 (75%)

14



51 let. F, inoperabilni holangiokarcinom, januar 2013, DEBDOX TACE

TACE marec 2013

6 x DEBDOX TACE (4x 2013 in 2x
2015)

Sistemska KT

Prezivetje 45,2 mes

Vir-arhiv KIR

Holangiokarcinom-nase izkusSnje

' DEBDOX | Spremljanje  Mrtvi Srednje Srednje | prezievije  prezivetie
TACE preZivetje  preZivetje 1let. 2 let.

22,6 7/8bol. " 30,0 mes. 22,6 75% 50 %

mes. mes.
(8.9-65 m)

(2,5-54,4m)

*Kaplan-Meier survival test.
Calculated with SPSS package version 19.

clinical practice guidelines A  omveramances

Biliary cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up'

J. W. valie', I. Borbath?, S. A. Khan?, F. Huguet?, T. Gruenberger® & D. Arnold® On behalf of the
ESMO Guidelines Committee”

* Radioembolisation may be considered in
patients with inoperable iCCA, usually after first-
line chemotherapy; patients should be
encouraged to participate in clinical trials.

15



clinical practice guidelines e oeraimacs

Neuroendocrine gastro-entero-pancreatic tumors:
ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up’

K. Oberg', U. Knigge?, D. Kwekkeboom? & A. Perren* on behalf of the ESMO Guidelines Working
Group*

'Department af Endocring Oncology, Universty Hospital, Uppsala Unversty, Uppsals, ‘Daparimant o Surgery, Agshospialet, Copanhagen, Denmark:

‘Swedery *
"Department o foch Pottordam, T “Instiuto of Pattology, Universiy of Bem, Bem, Switzedand

management of advanced/metastatic disease

The choice of the ablative or locoregional procedure such as radiofrequency ablation
(RFA), laser-induced thermotherapy or selective hepatic transcatheter arterial
embolization (TAE),

depends on the local expertise, number and size of lesions and location of liver
involvement

50 let, M, svetlo celicni karcinom Zelodca, stanje po op Zelodca 2011, jetrni
zasevki

Sistemska kemoterapija Oktober 2013 in 2014

TACE Julij & Avgust 2014 (pred op)

PVE Avgust 2014 (pred op)

50 let, m, ca Zelodca, zasevki v jetrih, KT




50 let, m, ca Zelodca, zasevki v jetrih, KT

Pred embolizacijo Po embolizacij

I
-y . . (" V.M

segmenti 1, 2, 3, 4 = 25% FLR segmentil, 2, 3,4 =41%FLR

50 let, M, svetlo celi¢ni karcinom Zelodca, stanje po op Zelodca 2011, jetrni
zasevki

KT Oktober 2013

KT 2014

TACE Julij & Avgust 2014
PVE Avgust 2014

Desna hepatektomija oktober 2014

Histopathology
View issue TOC

Volume 65, Issue 1

July 2014

Pages 90-99

Original Article
Does clear cell carcinoma of stomach exist? Clinicopathological

and prognostic significance of clear cell changes in gastric
adenocarcinomas

Joo-Yeon Kim, Do Youn Park £, Gwang Ha Kim, Tae-Yong Jeon, Gregory Y Lauwers

First published: 14 March 2014 Full publication history

Clear cell gastric adenocarcinoma is a unique subgroup of gastric
cancer which, although heterogeneous, has a poor prognosis.




clinical practice guidelines S i ]

Gastric cancer: ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up'

E. C. Smyth', M. Verhei®2, W. Allum?, D. Cunningham*, A. Cervantes® & D. Amold® on behalf of the
ESMO Guidelines Committes™

e puu.

osptal London andt Sumey, UK: “Mectcs! Onoology Departmen, INCLA Liversiy of Valences, Yakncis, Spai: “instuto CLF de Oncologe .C-0J, Liston, Porugal.

* management of advanced/metastatic disease

first-line treatment: doublet or triplet platinum/fluoropyrimidine combinations are
recommended for fit patients with advanced gastric cancer

second-line chemotherapy with a taxane (doc- etaxel, paclitaxel), or irinotecan, or
ramucirumab as single agent or in combination with paclitaxel is recommended for patients
who are of PS 0-1

srednje prezivetje 8 mesecev

50 let, M, svetlo celi¢ni karcinom Zelodca, stanje po op Zelodca 2011, jetrni
zasevki , KT, DEBDOX, PVE, desna hepatektomija, progres maj in nov.,
2015,

" N e -‘( /_E'; 522 MBq

272015 O ae10.9.2015 R

421 MBq

50 let M

Svetlo celicni karcinom Zelodca
Jjetrni zasevki
Delna gastrektomija 2011
okctober 2013 ECX, ECF
2014 TOF
2014 TACE + PVE
2014 desna hepatektomija
2015 SIRT-julij 2015
2015 SIRT — december 2015

october 2016 MR stabilna bolezen




THE CHANGING FACE OF CLINICAL TRIALS
Jeffrey M. Drazen, M.D., David P. Harrington, Ph.D., John J.V. McMurray, M.D., James H. Ware, Ph.D.,
and lanet Woodcock. M.D.. Editors
NEW ENGLAND JOURNA ME

Pragmatic Trials

lan Ford, Ph.D., and John Norrie, M.Sc. In 2016

“Conventional randomized-controlled trials (RCTs) are the gold
standard in terms of evidence generation In
practice, however, there may be practical difficulties

alternative study designs should be considered,

observational registry studies.

Zakljucki

* Intervencijska onkologija - Cetrti steber v vodenju
onkoloskih bolnikov (kirurgija, kemoterapija,
radioterapija)

» Multidisciplinarni pristop
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