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Antal dodsfall i olika cancerformer
Cancerformer med flest antal dodsfall 2022,
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Kalla: Socialstyrelsen. *Samt cancer i dvriga urinvagar. **Ej Hodgkins lymfom.



Traditionell behandling av cancer

* Kirurgi

« Stralbehandling

* Cytostatika (’cellgifter”)




Cytostatika - hamning av celldelning
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Platinum (cisplatin, karboplatin)




Vad ar Precisionsmedicin?

”En form av medicin som anvinder information om en persons
egna gener eller proteiner for att forebygga, diagnostisera eller
. . . . . . . NATIONAL CANCER INSTITUTE
behandla sjukdomar. Vid cancer anviander precisionsmedicin PRECISION MEDICINE
P . . o : IN CANCER TREATMENT
SpeCIﬁk lnformatlon Om en persons tumor for att hJ a’lpa’ tlll a’tt Discovering unique therapies that treat an individual's cancer based on the
stilla en diagnos, planera behandling, ta reda pa hur vil

specific genetic abnormalities of that person’s tumor.
behandlingen fungerar eller géra en prognos.”
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(National Cancer Institute, USA)
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lgar — “One Size Fits All”
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Nutid/framtid - utveckling mot skraddarsydd behandling
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Okad kunskap om
tumorbiologi
mojliggor malriktad
behandling

Molecular Mechanisms of Cancer

”Hallmarks of Cancer”
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Kartlaggning av cancergenom (arvsmassa)

» 100 = Syn = Frame shift
8 g 80 = Missense © Inframe indel
=Syn. T 28 = Splice site ® Other non syn.
mNonsyn. 5 8 1h " c | .| ®Nonsense
c d . - = 28 ! L.-LLA.._
P [Gss 0% N N, | | | ||| s
Py [ &8 | CoKN2A
8% 1 PTEN
dill 16% | | PIK3CA
12%| rF KEAP1
% || 20% | 11 L) I 1] | w2
3% | 1l | HAA
5% W1 |l I; | H I 11 NFE2L2
| | I| | | | [ | | worcHr
_ RB1
‘4“"' 70 50 30 10 :
05 20 35

Individuals with -l0g,,
mutation (Q value)



Indelning av lungcancer i molekylara undergrupper — malriktad behandling
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Vad ar malriktad behandling?

C

Verkar mot amnen eller strukturer som ar avvikande i tumorer

Amnen som finns i 6kad mangd eller ar forandrade i tumorer jamfort med
normala celler/normal vavnad

Amnen som gor att cancerceller utévar en negativ paverkan pa omgivningen
t.ex. immunforsvarets celler sa att cancercellerna undgar immunforsvaret

Okar chansen till effektiv behandling och samtidigt ha mer begransade biverkningar
jamfort med generellt verkande cytostatika

Tva huvudtyper av malriktade lakemedel: antikroppar och sma molekyler



Malriktade behandlingar

Schematic of targets for cancer therapy
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AR, Androgen receptor; ER, Oestrogen receptor; MHC, major histocompatibility complex;
TAA, Tumour associated antigen; TCR, T cell receptor.
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Charlton Medicine Vol 44, Issue 1, Jan 2016, p.34-38



Malriktad behandling — ett paradigmskifte!
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Behandling av lungcancer: hamning av tillvaxtfaktorreceptorn EGFR

— Epidermal Growth Factor Receptor

Sma hammande molekyler Battre effekt hos:
av EGFR - tyrosinkinashdmmare - adenocarcinom
utvecklades pa 1990-talet/i borjan av 2000-talet - aldrig rokare
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Lynch et al. NEJM 2004
Huang et al. Clin Cancer Res 2004

Upptéackt av mutationer i EGFR
som ger kanslighet for
EGFR-hammare



Antikroppen trastuzumab (Herceptin) mot HER2 i magsackscancer/
gastroesofagal cancer
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Tidslinje for godkanda malriktade behandlingar (sma molekyler) av cancer

Bogatink: ALKEGFRAGE IRFLTY
ROS inhibiror Pemigaisily, FGFR ahibisce
Tivomsiie FOCGERVEGERACER Avapritinib: KITPDGFR inkebitor
Cobozamin®y: VEGFRROS/TIEY KITARET inkébitor Ripeetin: KITFDGFR sihibike
MotWKIT/TRK2 | | Acslabessinibc BTK ishibitor Selumetssib: MEX 172 izhibitor
RET ishibitor Ribocicib: COKAS inbebitor Cigenatinib; c-Met indebitor
Poautinib: B AMFDGIRFGIR, | Abemucicib CORAS inbibilor Tepotinib: c-Met inhibitor
SecFLTVKIT indibitar Neratimb: BGERHER? inhibitor Twcatinitr HER? inhibitor
| A fasimit: BGPR/HERAS lstibinoe Midkdsssein: FLTVKIT inbibitor Nbacacaoits BFR il
Tssatinibs: Ber- AWPDGFR/KIT inhibince J Pazopanid: POGFRVEGERKIT, | | Thnstinde BTK indibitor Enasidenste 1D intebutor Turemetostat: EZHD inhivieor
FGRRATK inbiitor Tramesaib; MEK L2 inhibltor Nogerls TARK Ribor Selpensain: RET inbébitor
Everomsus: mTOR inbdbitor | Dibrafenit: BRAFCRAF inhibor | Copanlisib: PISK intébitor Praiscsaib: RET ishibitor

Exlosinb: EGFR inbibitor

Pexidarting CSFIR/KITFLTS mhibtesce
Zamsbrutinib: BTK intuteeoc
Estrectinib: TRX inhibitor
Endatiinib: FGFR Inhituoe
Quizartinib: FLT3 inkibitor
Fedratinitc JAK2 ishibio

Alpelsibc P Ko sshibivor

Asitinib: VEGFR inbibitor
Ralotinite Ber-Ab inhibeae
Bosumaib: AblI/Src inhibitor
Vismdegib: SMO irhibitor
Corfilzonib: Proteasome inhibaoe

Regorafenib: VEGFRIPDGFR/FGFR/!
RAFRET/KIT ishibitor

| Sminnib: PDGFRVEGFR/FLYY
KITRET inlabstor
Dasatinib: Ber ARSo/KITALCK!

013
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Nikoalb: Ber-Abl inkibitor
Fapatinite HERVEGFR inkibitor
Temsirolmus: mTOR ishibior

Ceritinit ALKROS inhibisce
Apatinih: VEGFR2 ishihince

Gefitinib: EGFR ishibixe
Borteeamb; Proteasome inhitator

| Romideputx HDAC (nhiblcor Anlotinib: VEGFRIPDOFR/

i | FGFR ishibinor
Sorafealbs  VEGER/KITFLTY Tcotinite EGPR intbitor Alectinib; ALK mhitisor Loclatinibt: ALK inhitior
PDGER inhiitor Crizntinite ALKROSE-Met inhitve Cobimetind: MEK172 inbibitor Frayuistisil: VEGFR intsbitog
Vandetanib: EGIR/VEGIR/RET inhibitor Patbociclit: COKAM mhibrce Binimetin: MEK1/2 inhibaor
Ruadtindy: 1AK 122 indibitor Oumscrtinit EGFR inhititoe Facoeafessh BRAF inkibsinoe
Vemursfenit: BRAF iehibior Somdegite SMO infibétor Ducomigalb: EGFR ishibior
Sieulimus: i TOR inlitesor Clileritinib; FLT3 infibitor
Pancbinostar: HDAC inhitaoe Glasdegi; SMO insibitor
Tecafinavtat: HDAC inkibitoe Ivosiderehs IDHT inkibitor
tsazomd: Proceasome shibior Larotrectinib: TRK inhistor
Lenviting: PDOFRVEGIR/FGFRKTT/RET inhitieor Takszoparib: PARP inkebitor

Nigtodund: VEGFRPDGFRFGFRMDRI/BCRP inhibsror — Puvelisib; PIKSy intbitor

Zhong Signal Transduction and Targeted Therapy vol 6, Article no.: 201 (2021)



Immunterapi av cancer

THE FORCE AWAKENS

V
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New York Times - July 29, 1908

ERYSIPELAS GERMS
- ASCURE FOR CANCER

Dr. Coley's Remedy of Mixed
Toxins Makes One Disease
Cast QOut the Other.

|
MANY CASES CURED HERE,
R — |

Physiclan Has Used the Cure for 15
Years and Treated 430 Cases— ;

Probably 150 Sure Cures. |

Following news from St. Lov's that
two men have been cured of cancer in
the City Hospital there by the use of
@ fluld Alscovered by Dr. Willlam B.
Coley ¢f New York, {t came out yester-
day that nearly 100 cases of that sup-
posely ircurabdble disease have been cured
in this city during the last few years, all
through the use of the fluld discovered
Py Dr. Coley.



Olika typer av immunterapi

Tumorcells CD8Tcells B cells DCs Cytokines CAR-T cells Anti-CTLA-4 antibodies
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Immune checkpoint inhibitors Adoptive cell transfer
Zhang Cellular & Molecular Immunology vol 17, p.807-821 (2020)



Nobelpriset i fysiologi eller
medicin 2018 till James P. Allison
och Tasuku Honjo



Tva huvudmal i immunterapi — PD-1/PD-L1 samt CTLA-4
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Perlphery | Tumour microenvironment
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migration ,to tumour)

Anti-PD-1

PD-1 pathway

Wolchock J, et al. J Clin Oncol 2013;31(Issue 15_suppl); abstr 90124



Analys av PD-L1 i tumoren fore behandling — biomarkaor
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Immunterapi hos patient med malignt melanom
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Lévgren Oncoimmunology. 2020; 9(1): 1792058.



Forsta linjens nivolumab plus kemoterapi for avancerad cancer i magsack,
gastroesofagala 6vergangen och esofagus (CheckMate 649)
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Vart ar vi pa vag?
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Fortsatt forskning — for identifiering av nya behandlingsmal inom precisionsmedicin
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Tumoregenskaper — problem med motstindskraft (resistens) mot behandling

Pontentiating Invasion and Metastasis

UndViker Ce”dOd Cell Death Resistance f.%

Supporting Pro-tumourigenic Inflammation

S @ . :
Ve Immunoevasion and resistance to

anti-tumour immunity

Evasion from Growth Suppressors

Deregulation of Cellular
Energetics and Metabolism

Potentiating Replicative
Immortality

Stralbehandling

? Instability of Genome and Increase in ‘/

Cytostatika Mutations

Sustained Proliferative Signaling

Fortsatt tillvaxt

Maes et al. Molecular & Cellular Oncology, 2:1, e975089, 2015

} Immunterapi

Undviker
immunforsvar

Undviker
tillvaxthamning

N Malriktad

behandling



Bredare genetisk testning- Genomic Medicine Sweden

sgms

Genomic Medicine Sweden
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Umbrella (A
Trials J

Single Type of Cancer: Test multiple
drug-biomarker combinations

*BATTLE
*I-SPY2

*SWOG Lung MAP (51400): adv SCCA

*ALCHEMIST: early stage NSCLC
*ALK Master Protocol: ALK+ NSCLC

PLUTO

Basket (\ﬁn:

Trials

Multiple Cancer Types: Test multiple
drugs against single or multiple
biomarkers

*Imatinib Basket
*BRAF+
*NCI MATCH

* TAPUR

* DRUP

* MEGALIT

* Basket of Baskets (BoB)



Viktiga Fragor Framat
Kombinationer av immunterapi (I'T) och andra terapier

r— ) ) o
- stralbehandling

X = IT ‘ ‘ - blodkarlshamning
- annan immunterapi

- malriktad terapi

X+IT L




b Metastatic
FGFR10r FGFR20.7% -~ |RIT10.2%

HRAS 1.2%
NRAS 1.2%— \ \
MAP2K1 0.7% — g8 \¥
ERBB2 amplification 2.7%
MET amplification 2.5%

Viktiga Fragor Framat-
Bred kartlaggning
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Tack for Er uppmarksamhet!
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