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Oversikt

e Kort om epidemiologi
 Lokalisert tykktarmskreft
 Lokalisert endetarmskreft

* Tykk- og endetarmskreft med spredning
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Tykk- og endetarmskreft har hgy forekomst og dodelighet

= == Worldwide colorectal cancer incidence and
- mortality rates in males 2012 (GLOBOCAN).

Norge har hgy forekomst
C Pkende forekomst eldre og yngre
5;‘2‘.;_%.242 & . Relativt god overlevelse

Arnold M et al, Gut 2017;
Araghi M, Lancet Gastro Hep 2019;

Viortality

A Benitez Majano S, Lancet Oncol 2019
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Tykk- og endetarmskreft i Norge i 2021

* Forekomst tykktarmskreft 3200 per ar; endetarmskreft 1350 per ar
 Relativ 5-ars overlevelse gkt fra ca. 46% i 1985 til ca. 70% i 2020

* Prevalens 22 000 personer har / har hatt tarmkreft og er i live
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Tarmscreeningprogrammet

°* menn og kvinner inviteres fgrste gang
ved 55 ars alder

* Imunkjemisk test for blod i avfgringen
* Kvantiterer humant hemoglobin i prgven
* Terskelverdi 15 ug hemoglobin/g avfgring

* analyseres ved ett laboratorium
+ Kapasitet 600 prgver /time

Tarmscreening Kreft ‘;.:::.

programmet registeret .'.:0



Tykktarmskreft kirurgi tumor og lymfeknuter

Hayresidig hemicolektomi Subtotal colektomi Venstresidig hemicolektomi

Handlingsprogram tykk- og endetarmskreft
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Adjuvant kjemoterapi
0.8
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* Hoy-risiko stadium |l S I
 Perforasjon, pT4, fa lymfeknuter AROTRCL 068009
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Time Since Enrollment (years)

FO LFOX e”er CAPOX (S_FU Og Oxa||p|at|n) MOSAIC, colon cancer stadium Ill, FOLFOX bedre overlevelse enn 5-FU

* Individuell vurdering
> 70 ar monoterapi 5-FU eller FOLFOX/CAPOX?
> 75 ar monoterapi 5-FU?

Test DPYD for behandling med 5-FU
Andre T, JCO 2015
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MARCH 29, 2018 VOL. 378 NO. 13

Duration of Adjuvant Chemotherapy for Stage III Colon Cancer

A. Grothey, A.F. Sobrero, A.F. Shields, T. Yoshino, J. Paul, J. Taieb, J. Souglakos, Q. Shi, R. Kerr, R. Labianca,

J.A. Meyerhardt, D. Vernerey, T. Yamanaka, |. Boukovinas, J.P. Meyers, L.A. Renfro, D. Niedzwiecki, T. Watanabe,*

V. Torri, M. Saunders, D.J. Sargent,* T. Andre, and T. Iveson

Disease-free Survival in Overall Population
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Varighet 3 vs. 6 mnd
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3 Maonths
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Years since Randomization

No. at Risk
& Months 6410 5530 4477 3065 1679
3 Months 6424 5446 4464 3000 1609
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873
826

334
321

Subgroup No. of Events/Total No. Hazard Ratio (95% Cl)
All patients 3263/12,834 }.H
Chemotherapy I
FOLFOX 1964/7763 He
1299/5071 e+ !
Turmnar stage I
T1, T2, or T3 2175/10,090 He
T4 1075/2655 He—
Modal stage I
N1 1866/9168 e
N2 13783567 }'H
Risk group I
T1, T2, or T3 and N1 1313/7471 e
T4 or N2 1935/5256 o
T4 and N2 518/966 o
T4 and N1 5531679 H—e—]
T1, T2, or T3 and N2 858/2507 e
0.0 0.4 08 12 L6 20

- Mindre neurotoksisitet ved 3 mnd kjemoterapi
- CAPOX 3 mnd for de fleste pasienter

- Ved hgyrisiko (T4, N2) eller FOLFOX 6 mnd

- 5-FU/capecitabine monoterapi 6 mnd

Grothey A et al, NEJM 2018; Andre T, Lancet Oncol 2020
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Deficient mismatch repair (dMMR) &3
Microsatellitt instabilitet (MSI)

Ved svikt i mismatch repair systemet (dMMR) oppstar stort
antall mutasjoner definert som microsatellitt instabilitet (MSI)

'DNA Repair

| Mofacule of the Year

e IHC (MLH1, MSH2, MSH6, PMS2)
* PCR(MSI) ¢
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Mt Rt Luchini C, Ann Onc 2019
Kim CG, BJC 2016
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ARTICLES

) Chock for updates

° Neoadjuvant immunotherapy leads to pathological
S u I e n responses in MMR-proficient and MMR-deficient
’ early-stage colon cancers

Myriam Chalabi @35, Lorenzo F. Fanchi>*”, K]KDJkt“'",OSé 'an den Bel

Arend G. Aalb Karolin: Skn ska’, MrtaLup z-Yurda'
Petur Snaebjor
Annegiet Broeks" T ij Anja an Lent™,
Hendrik A. Marsman Elvnfa Nuntan NlaIsF Knk Marla Kulper Wleke H. Verbeek

"’Majl] Mertz",

* 41 pasienter coloncancer g IpBmumab + nvolumab ]
(20 med dMMR) EEEE N EEECEECCEOEC RN

B Mot available

Tumar sublype
[T

W FMMA

1 w204
Kirurgi etter 6 uker
dMMR: 19 patologisk respons, hvorav 12 pCR

—40 4

—a0 4

Hisopaiholbgical tumes regeession (%)

b il B il |
Ipilimumab dag 1 + nivolumab dag 1 og 15 "I||||| o me
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Chalabi M, Nature Med 2020
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NICHE 2

Colon cancer (n=112) 63% clinical T4a or T4b tumors -t

Pancreas
@ Biadder

* cT3 og/eller N+
* dAMMR

Ipilimumab dag 1 +
nivolumab dag 1 og 15

Kirurgi etter 4 uker

Images are from six distinct patients within the study

Chalabi M, ESMO 2022
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NICHE 2

pPCR

67%

of patients;

%

Major pathologic response in 95

° ] SES BES

(9%) uoIssaiBba1 Jowny di6ojoyred

Chalabi M, ESMO 2022
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Kirurgi av endetarmskreft

Lav fremre reseksjon (LAR) Rektumamputasjon (APR)

Colostomy bag
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Stralebehandling endetarmskreft

* Kiemoradioterapi
* 2Gyx25
* Kapecitabin eller 5-FU

 Kort stralebehandling
* 5Gyx5

e Stralebehandling og kjemoterapi
* RAPIDO regimet
e Total neoadjuvant treatment (TNT)

G Oslo UiO ¢ Universitetet i Oslo
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MDT mete indikasjon for stralebehandling

a Axial MRI b Whole-mount Histology
Involvert MRF pa MR og CRM pa histologi.
Brown, Br J Surg 2003.

Oslo
universitetssykehus
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Kjemoradioterapi lokalt avansert endetarmskreft

A
g : : Ehrzomp:::;ik\:therapy —
* Preoperativ kiemoradioterapi (CRT) TE o] | emodiheses
bedre enn postoperativ 32 I o

Preoperativ CRT 50 Gy pa 25 fraksjoner med kjemoterapi sl
ved lokalt avansert (ugly) endetarmskreft

° C
stralebehandling alene
* Bedre lokal kontroll

0.8

0.7 .
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Cumulative Proportion Survi

0.1 1 Log-rank P= .02

o 1 2 3 4 5 6 7 8 9 10 11 12
Time (vears)

Sauer, NEJM 2004; Breendengen M, JCO 2008
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Reduksjon lokale residiv til ca. 5% For 1993

28 %
25— -
—_ Local recurrence at 5 years:
= 1993-1997 (14.5 %% (12.9-16.2))
E ————— 1998-2000 {(12.2 %% (10.5-14.1))
< 20| .. . .. 2001-2003 (10.4 % (8.9-12.1))
§ —ieim = = 2004-2006 (8.2 % (6.9-9.8))
= ——— - 2007-2009 (5.0 % (4.1-6.1)) Redusert
=
=
5 104
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=
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0 _ 2 5
Time since surgery (years)
Guren MG, Acta Onc 2015
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Stralebehandling for resektabel endetarmskreft

The Stockholm I Trial of Preoperative

Preoperativ stralebehandling 5 Short Term Radiotherapy in Operable

Gy x 5 og kirurgi er bedre enn Rectal Carcinoma
kirurgi alene A Pros | y
The New England Journal of Medicine
Bjorn Ce

LAPY IN RESECTABLE

Preoperativ RT 25 Gy pa 5 fraksjoner ved lokalt resektabel

304

(good) endetarmskreft — i noen land

£
g 20
=2
g Anna Martiing, mo. The New England Journal of Medicine
E Torbjérn Holm, enp.!
Hemming Johansson, .2
E Lars Erik Rutquist, o
@ :::’&f;‘::;‘::;ml "C";’iomm Cancer PREOPERATIVE RADIOTHERAPY COMBINED WITH
= Study Group TOTAL MESORECTAL EXCISION FOR RESECTABLE RECTAL CANCER

ELLEN KamTeEn, M.D., Cosrie A.M. Mariunen, M.D., Iris D. NacTecasL, M.D., Hein PutTeER, PH.D.,
WiLem H. Steur, M.D., PH.D., THED Wiceers, M.D., Pu.D., Harm J.T. Rutten, M.D., PH.D.,
Lars Padosan, M.D., PH.D., BeneT Guiseuus, M.D., Pu.D., J. Han J M. van Krieken, M.D., PH.D.,
Jan W.H. Leer, M.D., PH.D., anp Corneus J.H. van e VELpe, M.D., Pu.D.,

FoR THE DuTcH CoLorecTaL Cancer GRoUP®
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Stralebehandling radikalt opererte pasienter Norge-Sverige

Norway Sweden
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Bl Long-course preoperative (C)RT Short-course preoperative RT
B Postoperative CRT

Glimelius B, Radiother Oncol 2016
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5-ars lokalt residiv 4-5% i begge land fra 2006
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Glimelius B, Radiother Oncol 2016
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Stockholm lll studien

35+ :ﬁfg i:
Resektabel rektumcancer 2. 0.
* 5Gy x5, operasjon 1 uke L qpes ] - L wpom
. g% 80 . = g*ﬁr 80 2_

* 5Gy x5, operasjon 4-8 uker K e i S e

Stralebehandling 5 Gy x 5 ved lav risiko by wm  sm e
- og til eldre, og ved metastaser

74(25) 34(62) 2074) 9(85)

Inge
10%

P % 40
1 g 20 p-042 R p=061
5 Gy x 5 og operasjon etter 4-8 uker god g o , . ; : ol o4 ; . : ; .
. MNumber at risk Time since randomisation (years) Time since randomisation (years)
behandling for resektabel rektumcancer (oot
SRT 129(0) 101 (0) 82 (8) 36(44) 18 (56) 12 (60) 129(0) 112(0) 92(11) 42(51) 19(65) 12(70)
SRT-delay 128 (0) 101 (0) 77 (1) 36 (45) 20 (59) 7 (62) 128(0) 114(0) 92 (14) 43(52) 22(68) 18(72)
LRT-delay 128 (0) 97 (1) 74(13) 34(47) 20 (55) 9 (B5) 128(0) 110(2) 89(15) 41(53) 23(62) 1174)
Figure 2: Local (A), di: T (B), recurrence-free survival (C), and overall survival (D) in the three-arm randomisation with a minimum of 2 years of follow-up

SRT=short-course radiotherapy (5 x 5 Gy with surgery within 1week). SRT-delay=short-course radiotherapy (5 x § Gy with surgery after 4-8 weeks). LRT-delay=long-course radiotherapy (25x 2 Gy with

curnans aftar A_R waalst

Erlandsson J, Lancet Onc 2017; Erlandsson J, Rad Onc 2019

C oo UiO ¢ Universitetet i Oslo | 3¢

universitetssykehus



Preoperativ stralebehandling endetarmskreft
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ESMO retningslinjer

Early disease
cT1- cT2; cT3a/b if middle or high
cNO (cN1 if high), MRF clear, no EMVI

TEM, CRT or 'watch-and-wait'
for fragile, high-risk patients or

those rejecting radical surgery

"
MRI to re-evaluate tumour

TME in most cases (plus

photographic record of specimen
and assessment of TME quality)

Oslo
universitetssykehus

Intermediate disease
cT3a/b very low, levators clear, MRF
clear, cT3a/b in mid- or high rectum,
cN1-2 (not extranodal), no EMVI

TME alone or SCPRT/CRT if
good quality mesorectal excision
cannot be assured

Locally advanced disease ¢T3c/d or very
low, levators not threatened, MRF clear
cT3c/d mid-rectum, cN1-N2
(extranodal), EMVI+

[

N
MRI to re-evaluate tumour

SCPRT or CRT

v .y
[ MRI to re-evaluate tumaur

‘Watch-and-wait'
may be considered
—® > in high-risk patients
if cCR achieved

with CRT

TME in most cases (plus
photographic record of specimen
and assessment of TME quality)

“‘Watch-and-wait’
may be considered
— > in high-risk patients
if cCR achieved

with CRT

Advanced disease ¢T3 with
any MRF involved, cT4b, levators
threatened, lateral node+

SCPRT plus FOLFOX
and delay to surgery

MRI to re-evaluate tumour

TME (plus photographic record

of specimen and assessment of
TME quality)

TME (plus photographic

record of specimen and assessment of
TME quality)

Glynne-Jones R, Annals Oncol 2017
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Stralebehandling og kjemoterapi for operasjon

ved hgy-risk rektumcancer (T4, N2, LN, EMVI+)

100 — Standard of care group
—— Experimental group
HR 0-75 (95% CI 0-60-0-95); p=0-019

75+

50

25_ //_/_/
0 T T T

 Bedre disease-related treatment failure 23.7% vs 30.4%
Bahadoer RR, Lancet Oncol 2021

Patients with disease-related treatment failure (%)

('\ Oslo UiO ¢ Universiteteti Oslo | =2 e
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Fjernmetastaser 20,0% vs 26,8% Lokoregional failure 8,3% vs 6,0% (ns)

Z T
g 754 £ 757
g =
a I
§ 50+ £ 504
= 8
£ £
E :
ER T 25
e
__d_s'__'_;_}'_’_
0 I I I | T 0 f | I f f
0 1 2 3 4 5 0 1 2 3 4 5
Bahadoer RR, Lancet Oncol 2021
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Stralebehandling og kjemoterapi ved h@y risiko for residiv
. p og metastaser

* cT13-4 MO, ECOG 0-1

* FOLFIRINOX x 6, CRT 50 Gy, kirurgi, FOLFOX 3 mnd
vs CRT 50 Gy, kirurgi, adjuvant FOLFOX 6 mnd ]

* 3-y DFS 76% vs 69%

& 0 18 24 30 36 22 48 EA 60
Number at risk

(number censored)

Neoadjuvant chemotherapy group  231(0) 217 (7) 210(8) 194(9) 176(14) 150(30) 126(52) 104(73) 80(95) 62(113) 51(124)

Standard-of-care group 230 (0) 201(3) 188(4) 177(7) 167(8)  146(18) 117(43) 91(66) 65(30)  55(99)  40(113)

Garcia-Aguilar J, JCO, 2022 og Conroy T, Lancet Oncol 2021
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Anbefalinger

* Preoperativ5 Gy x5

* ved <=2 mm til MRF uten andre risikofaktorer
* eller eldre/komorbide

* Preoperativ5 Gy x 5 og 4-6 CAPOX (FOLFOX) — RAPIDO regime

* ved hgy-risiko rektumcancer T4a (omslagsfold), MRF <=1mm, N1c, N2, EMVI+
* ECOG 0-1 uten kontraindikasjoner
* Pasienter som ikke taler dette kan vurderes for CRT 2 Gy x 25 eller RT 5 Gy x 5

* Preoperativ 2 Gy x 25 med capecitabine
» ved T4b, usikker resektabilitet
* tillegg kjiemoterapi (TNT) dersom toleranse

(\ Oslo UiO ¢ Universitetet i Oslo .
universitetssykehus b



Inntegning malvolum

oo cT |CBCT
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Omrader som stralebehandles

Subsites:
Mesorektum

Lateralt
Bakre

Roels S, JROBP 2006
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@nsket dose til svulst og risiko-omrade
- og lavest mulig ugnsket dose til normalvev

(\ Oslo UiO ¢ Universitetet i Oslo
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Balanse mellom effekt og seneffekter

* Endetarmsfunksjon

* Low anterior resection syndrome (LARS) 1\ }
* Inkontinens, hyppig avf@ring, urgency, temming fo
* Pavirkning av livskvalitet @ i\

* Menopause, infertilitet, hormoner
e Seksuell funksjon
 Mikrofrakturer i bekkenet

Bruheim K, Acta Onc 2010; Lange MM, Nat Rev Urol 2011; Emmertsen KJ, Br J surg 2013; Buchli C, Ann Surg 2018

(\ Oslo UiO ¢ Universitetet i Oslo J°
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Rebestraling ved residiv R 1.2 Gy e iy 0 405

L R A A A R AR R N
A R N N N A A 2 A AR A

.ﬂ Capecitabine 825 mg/m? BID on RT days -a

Begrenset volum GTV + margin til PTV

Kurativ hyperfraksjonert stralebehandling
1,2-1,5 Gy 2 ganger daglig til 40,8-45 Gy
med capecitabine f@r operasjon

Palliativt 2 Gy x 15

PelvEx Il studien undersgker effekt av
neoadjuvant kjiemoterapi f@r RT og kirurgi

Guren MG, Rad & Onc 2014

(\ Oslo UiO ¢ Universitetet i Oslo J°
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Palliativ stralebehandling

Symptomlindring hos 70-80%

PallRad1 studien — symptomlindring rektumtumor

* 3Gyx10-12, GTV med 1,5 cm margin til PTV

* God symptomlindring
e Ofte brukes 5 Gy x 5 ved palliasjon

Oslo
universitetssykehus

2-3 week HEMATOCHEZIA

radiotherapy

——-
& Resolved
& n=8
§
&
£
&
§ g ==
& 4 Improved
' 4 =D
SE
§ &
F 4
n=9 E I [ ]
Unchanged
n=0
j Il
Baseline EoT 6w 12w Wg'se
EaT = End of trezgument; w = week follow-up; ... = patients who did not complete the study.
2-3 week PAIM
radiotherapy
—_—
.
Resolved
||
Improved
n=+4
|
Unchanged
.
Baseline EoT 12 w Worse

Cameron MG, Acta Onc 2014 og 2016
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The NEW ENGLAND
JOURNAL o MEDICINE

ABLISHED IN 1812 JUNE 23, 2022 VOL. 386 NO. 25
Re kt u m ca n ce r d M M R / M S I PD-1 Blockade in Mismatch Repair-Deficient, Locally
A. Cercek, M. Lumish, | N. Segal, M. Shcherba
R. Sugarman, Z. Stadler, R sai, L.B. Saltz, M. Widmar
Iyer,) ; i guilar, M

Advanced Rectal Cancer

A Patient 2

Rektumcancer stadium lI-lll, dAMMR (n=12)

Dostarimab (anti PD-1) i 6 mnd, deretter R
planlagt CRT og kirurgi

Alle 12/12 (100%) klinisk komplett respons
Ingen har fatt CRT eller kirurgi o

Forelgpig ingen progresjon eller residiv

Avventer langtidsresultater

Cercek A, NEJM 2022
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Rektumcancer med resektable levermetastaser

God behandling av bade primaertumor og metastaser

Kirurgi av primaertumor og metastaser
* Hvilken rekkefplge?

Stralebehandling f@r kirurgi av rektumtumor?
* 5Gyx5
* 2 Gy x 25 med capecitabine

Kjemoterapi fgr/etter kirurgi levermetastaser?
* FOLFOX/CAPOX (totalt 6 mnd, ofte 2-3 mnd f@r operasjon og resten etter opr)

Eksempel pa forlgp

Kjemoterapi > Stralebehandling — | Oprlevermet | —— | Oprrektum | ——» | Kjemoterapi
(\ Oslo UiO ¢ Universitetet i Oslo
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Resektable metastaser

* Levermetastaser, lungemetastaser, peritoneale metastaser
* Kjemoterapi kan bidra til at metastaser blir resektable
* Radikal behandling av bade primaertumor og metastaser

+

v
Local ablation treatment

I

R

Radiofreguency
ablation® [11, B]

‘ SBRT [1ll, B]

Cervantes A, Annals Oncol 2023
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Medikamentell behandling ved metastatisk colorektalcancer

Palliativ intensjon

mut BRAF WT-RAS Mut RAS Monoterapi MlSI

ind FOLFIRI + FLIRI FOLFIRI/ FLOX Flv Pembrolizumab

1. linje i(t))LFOXIRI GearEry FOLFIRI FLIRI + CAPOX capecitabine l
ad panitumumab l bevacizumab FOLFOX + bevacizumab Kombinasjons-

. l v v ' kjemoterapi

2 Minje (e A ol FOLFOX FLOX/CAPOX FLIRI/FOLFIRI
+ cetuximab || (FLOX/CAPOX) FOLFOX *+ bevacizumab FLIRI
+ bevacizumab l / FLOX/CAPOX
N Irinotecan
3. linje WT-RAS cetuximab/panitumumab * irinotecan regime
3/4. linje Tas-102 =+ bevacizumab Regorafenib
('\ Oslo UiO ¢ Universitetet i Oslo
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Medikamentell kreftbehandling

5-FU * EGFR-hemmer
* FLV, capecitabine e Cetuximab, panitumumab
Oxaliplatin kombinasjon e VEGE-hemmer

* FOLFOX / FLOX
* Oxaliplatin og 5-FU hver 2. uke

* CAPOX * Andre
* Oxaliplatin og capecitabine hver 3. uke _
* Regorafenib

Irinotecan kombinasjon e TAS-102

e FOLFIRI / FLIRI
* Irinotecan og 5-FU hver 2. uke

e Bevacizumab

Oslo
universitetssykehus

UiO ¢ Universitetet i Oslo




FOLFIRI eller FOLFOX best 1. linje behandling?

Median survival
1.00 7 FOLFIRI 21,5 m
FOLFOX 20,6 m
0.75 4
—— FOLFIRI/FOLFOX6
g FOLFOX8/FOLFIRI
=
r=
a 0.50 +
0.25-
] ] T T 1
0 10 20 30 40 50
Months

Fig 4. Overall survival curves. FOLFIRI, folinic acid, fluorouracil, and
irnotecan; FOLFOXE, folinic acid, fluorouracil, and oxaliplatin. Tournigand et al. JCO 2004
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Symploms present or imminent?
ssive tumor dynamics?
no y;es

:
lc Far advanced/ bulky disease J
* ‘

I no yes

Pat. can tolerate intensive CTx?

(g dnoaB) ,|eyuenbas*/ IAISNILNI LON

5 no yes

Schmoll HJ, Ann Onc 2012
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RAS villtype (ikke mutert)

EGFR-hemmere

- —— Cetuximab

o O RTK Panitumumab

DODHODPRPDOWD DPED TS

D > L =

GDP
. ~—@As
GDP
6 "
(Grh2ls

+ C'\ /
ERK

m

l Proliferation

Reduced apoptosis

etc . :
Figur fra T Christoffersen
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RAS mutasjon EGFR hemmere A v

Cetuximab

Panitimumab
40-45% av pasienter med CRC PSS —

K RAS/N RAS m Uta Sj on O O RTK 20—; P-0.89 Ce;l:;srpr:)a;zf;u;zgsg St

60

40+ :
1 Best supportive
care alone

Overall Survival (%)

1 /o2 o s o o o o e e s o o 20n y o tce m B e 3 20 B B e B 2

o] 2 4 6 8 10 12 14
Months after Randomization
No. at Risk
=D Cetuximab plus 75 67 45 26 15 10 7 4
best supportive
L '3 care
Best supportive 76 64 39 26 19 12 10 7

care alone

B Wild-type K-ras

1001——=
80}
£ 1
S 60
% 7 Cetuximab plus best
= . supportive care
a i
= 40
s ]
> -1 B
S i
20+ Best supportive 77777
1 p<0.001 care alone
ot+r—rvrvrrrrrTrrrrrTrTT Ty
0 2 4 6 8 10 12 14
Months after Randomization
No. at Risk
Cetuximab plus 110 101 88 75 48 31 19 8

best supportive
care

P ro I ife ratio n Best suplpo:ive 105 28 65 34 23 17 12 5
Reduced apoptosis
etc

Figur fra T Christoffersen; Karapetis CS et al, N Engl J Med 2008
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Medikamentell behandling ved metastatisk colorektalcancer

Palliativ intensjon

mut BRAF WT-RAS Mut RAS Monoterapi MlSI

- FOLFIRI + FLIRI FOLFIRI/ FLOX Flv Pembrolizumab

1. linje i([),LFOXIRI otsrmum FOLFIRI FLIRI + CAPOX capecitabine |
i panitumumab l bevacizumab FOLFOX + bevacizumab Kombinasjons-

- l ¥ + ' kjemoterapi

2 Minje (e A ol FOLFOX FLOX/CAPOX FLIRI/FOLFIRI
+ cetuximab || (FLOX/CAPOX) FOLFOX *+ bevacizumab FLIRI
+ bevacizumab l / FLOX/CAPOX
N Irinotecan
3. linje WT-RAS cetuximab/panitumumab * irinotecan regime
3/4. linje Tas-102 =+ bevacizumab Regorafenib
('\ Oslo UiO ¢ Universitetet i Oslo
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BRAF mutasjon

&)

Proliferation 10% av pasienter med metastatisk CRC
Reduced apoptosis

etc

Figur fra T Christoffersen

Oslo UiO ¢ Universitetet i Oslo
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Encorafenib og cetuximab BRAF mut CRC

B Overall Survival, Doublet Regimen vs. Control

Median Overall Survival

1.0 mo (95% Cl)
0.91 Doublet 8.4 (7.5-11.0)
— 0.8 Control 5.4 (4.8-6.6)
% 0.7- Hazard ratio for death,
5 o6l 0.60 (95% Cl, 0.45-0.79)
2 v P<0.001
S 0.5-
T 0.4
1]
S 0.3 Doublet
A 0.2
0.1 Control
0.0 I I I I I I I I I I |
0 2 4 b 8 10 12 14 16 18 20 22
Months
Kopetz S, NEJM 2019
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Medikamentell behandling ved metastatisk colorektalcancer

Palliativ intensjon

Cmut BRAF ) WT-RAS Mut RAS Monoterapi Mfl
- FOLFIRI + FLIRI FOLFIRI/ FLOX Flv Pembrolizumab
1. linje i([),LFOXIRI otsrmum FOLFIRI FLIRI + CAPOX capecitabine |
i panitumumab l bevacizumab FOLFOX + bevacizumab Kombinasjons-
- l ¥ + ' kjemoterapi
2 Minje (e A ol FOLFOX FLOX/CAPOX FLIRI/FOLFIRI
+ cetuximab || (FLOX/CAPOX) FOLFOX *+ bevacizumab FLIRI
+ bevacizumab l / FLOX/CAPOX
N Irinotecan
3. linje WT-RAS cetuximab/panitumumab * irinotecan regime
3/4. linje Tas-102 =+ bevacizumab Regorafenib
('\ Oslo UiO ¢ Universitetet i Oslo
universitetssykehus



. * * A - mggﬂ%a D R
Mismatch repair deficiency = S =
. . Gastroesophageal b o
predicts response of solid tumors = —
to PD-1blockade B o S e ” :
- Unknown Primary — = =
Dung T. Le,"** Jennifer N. Durham,"*** Kellie N. Smith,"“?* Hao Wang,** g 503 P - “
2 =
‘2 0= g %0 N o‘
Type of response Patients (n = 86) % o .
o o a °
Complete response 18 (21%) § 50 3. = F
(=}
Fartial response 28 (33%) R S = 2 * Deceased
Stable disease 20 (23%) St . £ . ks
. . £ 0 —] Progression
Progressive disease 12 (14%) b —
Not evaluable 8 (9%) 5 ® ST —
Objective response rate 53% e R S— e :
95% ClI 42 {o 64% g 0
Disease control rate T7% § 10
95% ClI 66 to 85% & -50 0-5
Median progression-free survival time NR & ; g
ae 10 15 20 30 ELY
95% ClI 14.8 months to NR -100 Time (months)
2-year progression-free survival rate 53% o F .
95% ClI 42 to 68% %1907 e
Median overall survival time NR % £ \‘\\‘\“\‘“_“_M_“
95% ClI NR to NR ? 2
2-year overall survival rate B64% T L
95% ClI 53 to 78% 2 &
o o
g
a
0 T v T T T T 0 T v T T T T
0 6 12 18 24 30 36 0 6 12 18 24 30 36

O Oslo
universitetssykehus

Time (months)

Time (months)

Le DT, Science, 2017
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Nivolumab in patients with metastatic DNA mismatch
repair-deficient or microsatellite instability-high colorectal

A
. . 10044,
cancer (CheckMate 142): an open-label, multicentre, ol
804 |
phase 2 study z
= 704 \_'\ﬁ;
=
E i
Michael ] Overman, Ray McDermott, Joseph L Leach, SaraLonardi Heinz-josef Lenz, Michael A Morse, Jayesh Desai. Andrew Hill, Michael Axelson, 2 60 T
Rebecca A Moss, MonicaV Goldberg, 7 Alexander Cao, Jean-Marie Ledeine, Gregory A Maglinte, Scott Kopetz*, Thierry André* £ 504 P ] N N
5 404
g
B 304
i
20
A 10
100+ ¥ Confirmed partial response or complete response o T T T T T T T T T 1
||E —+ Frst documented occurrence of new lesion 0 3 & 2 u 15 18 1 24 7 30
{ / @ Patient off treatment Numberatrisk 74(0) 48(2) 41(3) 32(9) 17(22) 12(26) 12(26) 11(x) 6(32) 3(35) 0(38)
- [ % change truncated [ 100% (number censored)
ﬁ 50 100
-'-E _ 904
H_E 25+ 9 80 A "\—H .
5 = 70 m!
4 o Z 6o l
5
o ; 5 5o
T -5 Y 2
o ¥ o 404
E
3 T . 8 30
£ 504 e e
U b - — e ——— ==, — 20
o e — - "q
ﬁﬁ 75 | = T N5—— 104
II| “‘“‘-_—-;_ I —® Hﬂ-. o T T T T T T T T T T 1
| 0 3 6 9 2 15 18 4 ¥ W 1
-100— Y_ T | T | — T T T | Time since start of treatment (months)

T LI T T 1 LI T 1 T T T
0 6 12 18 24 30 36 42 48 54 60 66 72 78 B4 90 96 102 108 114 120 126 132 138 Mumber atrisk 74(0) 64(3) 59(3) 55(3) 37 (18) 21(34)19(34) 17 (34) 11(40) 6(45) 1(50) O(51)
(number censoned)

Overman MJ, Lancet Oncol 2017
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Durable Clinical Benefit With Nivolumab Plus Ipilimumab

A
£
ETE
=3 in DNA Mismatch Repair-Deficient/Microsatellite
E = . . .
<3 Instability—High Metastatic Colorectal Cancer
E E Michael J. Overnan, Sara Lonardi, Ka Yeung Mark Wong, Heinz-Josef Lenz, Fabio Gelsomino, Massimo Aglietta,
E E Michael A. Morse, Eric Van Cutsem, Ray McDermott, Andrew Hill, Michael B. Sawyer, Alain Hendlisz, Bart
£ = Neyns, Magali Svreek, Rebecca A. Moss, Jean-Marie Ledeine, Z. Alexander Cao, Shital Kamble, Scott Kopetz, and
@ Thierry André
A B
100 4 100 4
50 an 4
ED a0 4
70 70 QOL
B0 F 60
o F0 — &0
E 40 g 40 a0
30+ an 4
20 4 20 30 4
10 10 20 8
T rrrrrrrrrrrrrrrrrrrrrrrrr T rrrrrrrrrrrrrrTrrrrT T T T T T i;;**
o 3 [ ] 12 16 18 1 24 7 o 3 B 9 12z 18 12 2 29 T 10 4
Time {months) Tima {months) o
Mo, at risk: o at risic
M 85 =5 7B 3@ 121 o 3 o mE Mz W w4 T o= 18 7 M 0 ~10 4
—20 4
A B 30
10 -2 100 4 0 7 13 19 25 31 37 43 49 55 &1 67 72 79 85 91
=1 50 .
e 50 M_m Time (weeks)
— 70 e S . P . 704
£ @ # 604
[ — B0
L 40 et A0
o 20 o 130
20 Nivolumat 20 4 Nhvolumah
10 | —— Mivplumab + ipImumat 10 { —~ Nivolumah + ipilmumsb
TTTTTTTTTTTTTTTTTITTTTITTTITTTIOITT TTTTTTTTTTTTTTTTT T T TIT T TT T TTITTIOITTT
a 3 [ 5 12 1% 18 21 24 27 30 o 3 B q 12 15 18 N 24 27 30 33
Tima {months] Tima {maonths)
Na. at rsie Mo, ot risk:
Mwolumse T4 &2 41 3 17 12 12 M B 3 Mholumab T4 E4 53 G55 I 7 18 W M B 1
Mwolumsbs 113 95 BE TH 3% 12 11 W 30 Mholumabs 115 113 107 WM TE 3 18 17 11 0 0 Overman MJ' JCO 2018
ipiimumiahb pllmumak
. - - - .
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Phase Il Open-Label Study of Pembrolizumab i%
Treatment-Refractory, Microsatellite
Instability—High/Mismatch Repair-Deficient
Metastatic Colorectal Cancer: KEYNOTE-164

Dung T. Le, MD'; Tae Won Kim, MD?; Eric Van Cutsem, MD, PhD?; Ravit Geva, MD*; Dirk Jager, MD®; Hiroki Hara, MD®;

Matthew Burge, MBChB, FRACP’; Bert O'Neil, MD®; Petr Kavan, MD, PhD®; Takayuki Yoshino, MD'%; Rosine Guimbaud, MD, PhD'';
Hiroya Taniguchi, MD, PhD*?; Elena Elez, MD, PhD3; Salah-Eddin Al-Batran, MD'%; Patrick M. Boland, MD'5; Todd Crocenzi, MD'5;
Chloe E. Atreya, MD, PhD"’; Yi Cui, PhD'8; Tong Dai, MD, PhD'®; Patricia Marinello, PharmD*®; Luis A. Diaz Jr, MD?°; and

Thierry André, MD?!

C Oslo
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Progression-free Survival (%)

MSI-H CRC

A: = 2 linjer, B: = 1 linje

Cohort A
Events, 12-Month 24-Month Median Months
Mo. (%)  Rate, % Rate, % (95% CI)
42 (69) 34 A 2.3(2.1to08.1)

] 5 10 15 20 25 30 35 40 45
Time (months)
No. at risk:
MSI-H CRC 81 26 23 19 19 15 15 1] 0 0
Cohort A
100
90 A
§ 80
Tg 70 A
'S 60
S 5o
w
= 40 -
b
g 301 Events, 12-Month 24-Month Median Months
o 204 No. (%) Rate,% Rate, % (95% CI}
10 4 MSI-H CRC 31 (51) 72 55  31.4(21.4to NR)
T T T T T T T T T
0 5 10 15 20 25 30 35 40 45
Time (months)
No. at risk:
MSI-H CRC &1 53 46 42 39 33 ) 1 4] 0

B

Progression-free Survival (%)

Cohort B
Events, 12-Month 24-Month Median Months
No. (%) Rate, % Rate, % (95% CI)
MSI-H CRC 39 (62) 41 37 4.1(2.11to0 18.9)

MNo. at risk:

MSI-H CRC 63

100
90
80
70
60
50

30
20
10

Overall Survival (%)

Cohort B

Events 12-Month 24-Month Median Months
No. (%) Rate, %  Rate, % (95% CI)

MSI-H CRC 24 (38) 76 63 NR (19.2 to NR)

No. at risk:
MSI-H CRC &3

3 6 9 12 15 18 21 24 27 30
Time (months)

58 53 49 47 44 41 39 36 1 0

Let DT, JCO 2019

UiO ¢ Universitetet i Oslo



Pembrolizumab in Microsatellite-Instability—High Advanced
Keyn0t9'177 Colorectal Cancer

T. André, K-K. Shiu, T.W. Kim, B.V. Jensen, L.H. Jensen, C. Punt, D. Smith, R. Garcia-Carbonero, M. Benavides,
P. Gibbs, C. de la Fouchardiere, F. Rivera, E. Elez, J. Bendell, D.T. Le, T. Yoshino, E. Van Cutsem, P. Yang,
M.Z.H. Farooqui, P. Marinello, and L.A. Diaz, Jr., for the KEYNOTE-177 Investigators*

100 Hazard ratio for progression or death,
ﬁ 90 0.60 (95% CI, 0.45-0.80)
Pembrolizumab 200 mg Q3W _
for up to 35 cycles Y 20— P=0.0002
Key Eligibility Criteria =
+ MSI-H (PCR)/dMMR -E 70-
(IHC) Stage IV CRC 7 J—
» Treatment naive a ER 60—
+ECOG PS0or1 Investigator-Choice Chemotherapy? o =
« Measurable disease mFOLFOX6 IV Q2W E g S.G — b I_ b
by RECIST v1.1 OR mFOLFOX6 + Bevacizumab® IV Q2W - ‘E Pembrolizuma
OR mFOLFOX6 + Cetuximab® IV Q2W = o 40
OR FOLFIRI IV Q2W T 0
OR FOLFIRI + Bevacizumab IV Q2W
OR FOLFIRI + Cetuximab IV Q2W n 304
5 20-
= Chemotherapy
o 10
0 | | | | | | | | | | | |
0 4 8 12 16 20 24 28 32 36 40 44 48
Months
André T, NEJM 2020
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Medikamentell behandling ved metastatisk colorektalcancer

Palliativ intensjon

mut BRAF WT-RAS Mut RAS Monoterapi < MSI >
| | | | l !
- FOLFIRI + FLIRI FOLFIRI/ FLOX Flv Pembrolizumab
1. linje i([),LFOXIRI otsrmum FOLFIRI FLIRI + CAPOX capecitabine |
i panitumumab l bevacizumab FOLFOX + bevacizumab Kombinasjons-
- l ¥ + ' kjemoterapi
2 Minje (e A ol FOLFOX FLOX/CAPOX FLIRI/FOLFIRI
+ cetuximab || (FLOX/CAPOX) FOLFOX *+ bevacizumab FLIRI
+ bevacizumab l / FLOX/CAPOX
N Irinotecan
3. linje WT-RAS cetuximab/panitumumab * irinotecan regime
3/4. linje Tas-102 =+ bevacizumab Regorafenib
('\ Oslo UiO ¢ Universitetet i Oslo
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Biologi og «sidedness»

Genomic Epigenomic  Transcriptomic pathways Stroma-immune microenvironment Driver genes Clinical
= = Immune activation o : o4 0 = 4
MsI [ 2 CMS1  JAK-STAT activation L ,!:,'.?,:ﬁﬂgenic 2 S =
O =, Caspases O & s S
5 < DNA damage repair 2 < 2 o
‘E %" cms3 Glutaminolysis T . . .
5 Lipidogenesis < g e c
= Cell cycle 'S S e 2
WNT targets 2 Poorly ) = g
MYC activation S  immunogenic 2 E T?
CIN EGFR or SRC activation E = < 2
0 VEGF or VEGFR activation c E =
'g Integrins activation ® c =
e TGFp activation = -
- Mesenchymal transition Ipﬂamed ® »
3 CMS4 Complement activation (immune- © e
O Immunosuppression tnle& c ) 5 )

o Oslo
+ universitetssykehus
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BRAF mut og MSI ved hgyresidig coloncancer

520 0za LD oL &0 000

Loree JM, Clin Cancer Res 2017
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Nye ESMO oNGoL0cY

Metastatic colorectal cancer: ESMO Clinical Practice Guideline for diagnosis,
treatment and follow-up”

A. Cervantes™®, R. Adam”, 5. Rosellé™*, D. Arnold®, N. Normanno®, J. Taieb™’, ). Seligmann®, T. De Baere™'"'%,

° H ¢y r e _ V S . V e n St r e S i d i g C a n C e r P. Osterlund™>™*, T. Yoshino™* & E. Martinelli*, on behalf of the ESMO Guidelines Committee”

* Venstresidig RAS/BRAF villtype og
EGFR-hemmeri 1. linje

Slage IV waregeckable mCRC: first-line therapy

! !

] | BRAFmt | | AMMAMS|-H I

* HER-2 pos

* Anti-HER2 medikamenter i 3. linje sl D ECC
(ikke godkjent i Norge, men studie)

Maniefante therapy: PO -y Second-ing terapy: pp % Third-ine Meragy and
28 Figuie 3 - sae Fauire 4 beynnd. se2 Fgure 5

Cervantes A, Annals Oncol 2023
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Takk for oppmerksomheten!

Kreft i tykktarm og endetarm —
handlingsprogram

‘ [Nasjonal faglig retningslinje
publisert: 20. juni

Farst pubii 20. juni 2017
Sist faglig oppdatert: 20. mai 2022

COLORECTAL
CANCER

Awareness Month
A
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