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TUMOR-AGNOSTICKA
IMUNOTERAPIE

Je obecné druh systémové terapie, pri které se
pouzivaiji leky na zdakladé znalosti genetickych a
molekuldrnich vlastnosti konkrétnino nadoru bez
ohledu na tkan, kde nadorové bujeni zacalo.

Tumor-agnosticka terapie pouziva stejny Ik k terapii \ \ / /
vsech typU nddoru, které maiji specifickou

genetickou mutaci nebo vykazuji urCity biomarker, o o0
zvysujici pravdépodobnost IECebné odpovedi na \
dany [ék. e ‘

Také se nazyva tkdnove agnostickd terapie. T Tesengostc
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Nadorovd onemocnéni jsou mimoradné
heterogenni, ale heterogenni jsou i hostitelé
nemoci. Klicem k zvyseni efektivity cilené
terapie je tedy spravné vybrany pacient
(personalizovand medicina), ale i naddor
(genomicky unikatni).

Imunoterapie checkpoint inhibitory je fumor
agnostickda ze sveé podstaty.

Mechanismus UcCinku moderni imunoterapie
Zapojuje imunitni systém pacienta do destrukce
ndadorovych bunék posilenim protinddorové
bunécné imunitni reakce.

Koncentrace
serove laktat
dehydrogendary

Mira
aktivace

bunék

Nadorova
mutadni
ndlof

PD-
L1exprese



« _exprese PD-
« nedokonaly marker, ale zo
- MSI
« vyuzitelnd predevsim u ZN zazivaciho fraktu
- mutaéni ndloz (TMB)
teoreticky velmi potentni, komplikovane, ndkladné molekuldrni vysetreni

« Ndloz neoantigenu

- vyskytu uréitych genetickych zmén (mutace MHC1, TNF-1,
interferonu ),

« mikrobiom
«zatim slibnd nezndma

Petruzelka BOD 2017



TMB [17 mut / Mb]),
negativni testy vSechny

» PD-L1 pozitivita byla nejcastéjsi (25,4%), nasledovala
vysokd TMB (7,7%) a nakonec MSI-H (3,0%) 1

MS|-H

High PD-L1

» Tumory tradicné spojené s MSI-H mély také vysoky
TMB (napf. Endometria, CRC), zatimco nadory
spojené s vysokym TMB byly ¢asto MSS (napr. NSCLC,
melanom)

i B High TMB and MSI-H

] MSI-H and high PD-L1
.~ High TMB and high

PD-L1
B High TMB, MSI-HArd hi

Vysoka TMB zachycuje vétSinu pacientd, PD-L1
kteri jsou MSI-H, a rozSireny soubor

pacient(, ktefi mohou mit prospéch z lécby
imunoterapie




» Geny zo
oznacovany jako ,,mismatch re

» Voditkem k nalezeni mutovaného genu je imunohistochemi
vysetieni exprese MMR proteinU hMLH1, hMSH2, hMSH6 a hPMS

» Plitomnost mutovanych gen0 md za ndsledek vznik nddorU
charakteristickych vysokym stupném nestability v kratkych
tandemovych repeticich molekuly DNA (mikrosatelitech

» Tyto fumory jsou proto oznacovany jako MSI-H/MMR-
(microsatellite instability-high/mismatch repair-deficient)
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UCINNOST BLOKADY KONTROLNICH BODU

IMUNITNI REAKCE

Low mutation burden
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Grasso et al, Cancer Discovery 2018



Types of Cancer

¢
(34/205)

Endometrial cancer
(189/1273)

el
(210/1426)

Colorectal cancer
(197/2674)

Bladder cancer
(113/1568)

Esophagogastric cancer
(185/2586)

Lung cancer

(293/4974)

(28/524)

Cholangiocarc inoma
(11/213)

Adrenocortical carcinoma
(9/206)
Head and neck cancer
(52/1225)
Hepatobiliary cancer
(50/1759)

(27/1131)
Germ cell tumor
(13/650)
Ovarian cancer
(24/1266)
(25/1400)

Prostate cancer
(74/4129)

B
(94/6571)

CNS tumor
(54/4159)

Leukemia/lymphoma
(33/2874)

Cancer o f unknown primary
(11/1078)

Thyroid cancer

(15/1625)

HODNOCENI MUTACI POLE A POLD1 JAKO
BIOMARKERU PRO VYSLEDKY IMUNOTERAPIE
U RUZNYCH TYPU NADOROVYCH
ONEMOCNENI

Geny kodujici DNA polymerdzu epsilon (POLE)
a delta 1 (POLD1) jsou nezbytné pro korektury
a replikaci DNA

Prevalence mutaci POLE / POLD1 u 47721
pacientU s ruznymi typy nddorového
onemocnéni (viz. Obrdzek)

Pacienti s nemelonomovym karcinomem kuze
méli nejvyssi hladiny mutaci POLE / POLD1
(16,59%). U vSech 47721 pacientU byla mutac
frekvence POLE a POLD1 2,79%, respektive
1,37%. TMB pacientU s témito mutacemi byd
podstatné vyssi nez u pacientl bez muteci u
vétsiny typU nddoru.
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TUMOR-AGNOSTICKA
TERAPIE

.V listopadu 2018 schvdlil americky Urad
pro konfrolu potravin a leCiv (FDA) _—
larotrectinib (Vitrakvi) k I6&bé solidnich

n&doru s velmi specifickymi genetickymi ‘m

rysy. p et o I—
. Toto schvdleni a 2 schvdleni FDA pro Ez
pembrolizumab jsou vyznamnym

pokrokem vpred ve vyvoji tumor-
agnosticke terapie.

R .
RET alterations {
RET rearrangements

Figure 1: The biomarker targets of tissue-agnostic therapies Source: 1QV.A™ Pipeline Intelligence
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Pembrolizumalb byl prvnim I€Civem, které bylo schvdleno s
tumor-agnostickou indikaci.

V roce 2017 byl pembrolizumalb schvalen FDA k IECbé
dospélych a défti s metastazujicimi, neresekabilnimi solidnimi
nadory.

Jednd se o nddory s molekuldrni alteraci zvanou mikrosa
vysokda nestabilita (MSI-H) nebo deficitni reparacni
mechanismy DNA (dMMR).

Nadory, které maiji MSI-H nebo dMMR, maiji potize
poskozeni DNA. Vysledkem je, ze ve své DNA C
velké mnozstvi mutaci.

v Vinou

Tyto mutace produkuji abnormalni proteinyna nddorovych
bunkdch, coz imunitnim bunkdm usnadnyje nalezeni a
napadeni nadoru.
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solidnimi nadory, které mc

- (TMB-H (210 mut/Mb)- Keynote 158 — testovano nc
-CDx

- Mutacni ndloz naddoru je pocet genovych zmén nebo mutaci v
ndadorove bunce.

U U o

- Ndadorové bunky s TMB-H maiji v sobé vice mutaci a je
pravdépodobné, ze budou efektivné [ECeny moderni imunoterapi
checkpoint inhibitory.



GENOMICKE PREDIKTIVNI MARKERY

KOLOREKTALNIHO KARCINOMU

MIKROSATELITOVA INSTABILITA (MSI) KLICOVY
IMUNOBIOMARKER

RAS mutation £
PIK3CA/PTEN mutation

PIK3CA/PTEN mutation

Kinase inhibitor .
gene fUs°

9
MET inhibitor "' a“;mp

Anti-HER2 Tx “EVO\E a«\"“e‘ ESMO Preceptorship Immunotherapy Singaporg2018
e
Anti-PD-1/PD-L1 N Anti-EGFR therapies
BRAF V600E

BRAF inhibitor + anti-EGFR * MEK inhibitor

Dienstmann. ASCO Ed Book. 2018.



Le et al MSS CRC Pembrolizumab
Overman et al MSS CRC Nivolumab + ipilimumab
Chung et al Refractory CRC ~ Tremelimumab

Topialan et al Refractory CRC  Nivolumab




ASCO 2020)

» KEYNOTE 177 faze lll (Andre T, et al
ASCO 2020)



KOMBINOVANA IT (IPI/NIVO) KLINICKA STUDIE FAZE

Il CHECKMATE-142

Presented at the American Society of Clinical Oncology (ASCO), May 29-31, 2020

Nivolumab + low-dose ipilimumab as first-line therapy in microsatellite instability-high/
mismatch repair-deficient metastatic colorectal cancer: 2-year clinical update

Heinz-Josef Lenz,’ Sara Lonardi,’ Vittorina Zagonel,® Eric Van Cutsem,’ Maria Luisa Limon,* Ka Yeung Mark Wong,® Alain Hendlisz,* Massimo Aglietta,” Pilar Garcia-Alfonso,* Bart Neyns,® Fabio Gelsomino,'®
Dana B. Cardin,'" Tomislav Dragovich,' Usman Shah,"’ Jing Yang,'* Jean-Marie Ledeine,' Michael J. Overman"

NIVO3 (Q2W) + IPI1 (Q&W)

N = 45

CheckMate 142 C3 Cohort: NIVO+IPI First-line IV eetgatoy aeeaes

Data cutoff July 2018 October 2019

: Median follow-up (range), months 13.8 (9.0-18.5) 29.0 (24.2-33.7)

* Histologically confirmed ORR, n (%) 27 (60) 31 (69)
metastatic or recurrent CRC [95% CI] [44 74] [53-82)

+ MSI-H/dMMR per local laboratory =~ = Best overall response, n (V) o i /
No prior treatment in metastatic PR 24 (53) 25 (56) /
mn’ SD 11 (24) 7 (16)

PD 6(13) 6(13)
Not determined | 1(2) | 1(2)
Primary endpoint: ORR per investigator assessment (RECIST v1.1) DC(:;(‘“CS‘) : 7335':;’ s : 7355‘3;' 5
Other key endpoints: ORR per BICR, DCR, DOR, PFS, 0S, and safety T e————— t 2.6 (1.2.13.8 t 2702200
Median DOR (range), months NR (1.4+ to 15.4+) | NR (1.4+ to 29.0+)

" | # 13.8 month median follow-up ®29.0 month median follow-up
3 7548
= = -
i 3 84% of patients had a reduction in tumor burden from baseline
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BICR, blinded independent central review; DOR, duration of response; Q6W, every 6 weeks; TTR, time to response.
Adapted with permission from Lenz H-J et al. Presented at ASCO Virtual 2020 abstract 4040.



KEYNOTE-177: PRVNI LINIE LECBY MSI-H/DMMR MKRK
CHECK POINT BLOKADA VS CHEMOTERAPIE

2020ASCO
Pembrolizumab 200 mg Q3W

Pembrolizumab Versus Chemotherapy for o i, i
Microsatellite Instability-High/Mismatch ol

* Treatment naive

Repair Deficient Metastatic Colorectal scoopser I gl investigator Choice Chematherapy

* Measurable disease mFOLFOXS IV Q2W Optional crossover to

by RECIST v1.1 ; " 3 v vV Q2W

- OR mFOLFOXS + Bevacizumab IV Q2¥

Cancer: The Phase 3 KEYNOTE-177 Study okt ol | e
OR FOLF

OR FOLFIRI + Be 2W verified PD by RECIST v1.1
OR FOLFIRI + C / A

central review

Curves cross Dual-Primary endpoints: PFS per RECIST v1.1 per blinded independent central review (BICR) and OS
at 6 months Events HR (95%Cl) P

Pembro 54% 0.60 0.0002
Chemo 73% (0.45-0.80)

Median (95% CI)
16.5mo (5.4-324)
82mo (6.1-10.2)

10 - \M

o L v v v v ¥
0 a 8 12 16 20 24 28 32

No. at Risk Time, months
153 % 77 72 & & 55 37 20 7
15¢ 100 63 43 3 2 18 1" 4 3

Adapted from Andre T et al. Presented at ASCO Virtual 2020; abstract LBA4.
IHC. immunohistochemistry: ECOG, Eastern Cooperative Oncolog

Group: PS. performance status: R. randomization: RECIST, Response Evaluation Criteria In Solid Tumors.




» Stanoveni MSI by se mélo rutinné provddét u viech nemocnych s
KRK

STAY-AT-HOME MESSAGES
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Tumor-agnostické terapie se zo b
anomdlie nebo molekuldrni rysy bez ohledu na m
nadoru.

O DU

Pan-tumorové pristupy signalizuji dulezité nové paradigma v
klinické 1eCbé, kdy genomovy podpis fumoru nahrazuje histologii
pri informovani o rozhodnutich o terapeitickém postupu.

V poslednich letech se naddorové agnostické terapie staly
klicovou oblasti zajmu.
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