Moznosti prediktivniho testovani u nadoru neznamého

primarniho zdroje

Pavel Dundr
Ustav patologie 1. LF UK a VFN v Praze




Nadory neznameého primarniho zdroje

= 2-3% pacientu s metastatickym nadorem
" nejcastéji postizeni uzlin, jater, plic, kostni drené
= obvykle epitelové nadory
- 50 % dobre-stredné diferencované adenokarcinomy
- 30 % malo diferencované-nediferencované adenokarcinomy
- 15 % dlazdicobunécné karcinomy
- 5 % nediferencované nadory
= obvykle pacienti se Spatnou prognozou, rychlé zhorSovani priznaku



Diagnhostika

soucasné guideline diagnostiky nadoru
neznamého zdroje pouzivaji komplexni
vysetreni na podkladé zobrazovacich
metod, sérologickych testl a bioptického
(imunohistochemického) vysetreni

molekularni klasifikace — diagnosticky ucel,
obvykle testy genové exprese

rozvoj IHC a zmény v guideline:

sarkomy a melanom aktualné nejsou
nahlizeny jako NNPZ

srovnani v historickych obdobich
problematické
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Kolling S, et al. Front Oncol. 2020;9:1546.



Lécba (1) — ,,tkanovy puvod”

molekularni klasifikace ,tkanového plivodu” na podkladé genovych expresi

stratifikace do skupiny s empirickou terapii vs. ,,tkanove specifickou” terapii na podkladé

expresniho profilovani

rada studii, 2 prospektivni, randomizované - klinicky benefit zadny ¢i minimalni

2018
(Prospective,
randomized)

2019
(Prospective,
randomized)

Microarray
assay

92-Gene
RT-PCR
assay

130

243

All patients had successful assays; 50
patients received site-specific therapy
based on the assay and 51 received
empiric therapy with carboplatin and
paclitaxel

123 patients received site-specific
therapy based on the assay and 120
received empiric therapy with cisplatin
and gemcitabine.

No survival difference between
site-specific treatment versus empirical
carboplatin/paclitaxel.

Median OS and PFS were 9.8 and 5.1
months, respectively (site-specific
treatment) versus 12.5 and 4.8 months
(carboplatin/paclitaxel) (P = 0.9 and
0.6, respectively)

No survival difference between
site-specific treatment versus empirical
cisplatin/gemcitabine.

Median OS and PFS were 10.7 and 4.6
months, respectively (site-specific
treatment) versus 9.99 and 5.3 months
(cisplatin/gemcitabine) (P = 0.92 and
0.95, respectively)

Kato S, et al. Trends Cancer. 2021;7(5):465-477.

(4]

Clinical trial
identification:
UMINO00001919"

(28]

Clinical trial
identification:
NCT01540058"



Lécba (2) — targetabilni aberace

= nejednoznacné — nejsou prospektivni * DNA — mutace, amplifikace
studie = RNA — prestavby
" retrospektivni studie: = MSI
- 85-91 % pacientl s NNPZ ma > 1 driver . exprese proteind
mutaci
- PD-L1
- HER2

= prospektivni studie Il. faze — CUPISCO
(probiha)

= chystané (NCT02721732)
pembrolizumab, rameno NNPZ

= chystané (DART, NCT02834013) ipi/nivo



Lécba (3) — targetabilni aberace

Nejcastéjsi aberace: Metodika

= TP53(37-55 %) = komplexni molekuldrni testovani metodou

= KRAS (18-20 %) NGS

= PIK3CA (9-15 %) = FISH (konfirmace amplifikaci detekovanych

= EGFR (6-17 %) NGS Ci overexpresi detekovanych IHC)

= BRAF75 % = PCR a dalsi molekularni metody nevhodne
(Uzké spektrum markera)

= HER4-8%

= |[HC
= vzacne fuze (ALK, ROS1, RET, FGFR, NTRK)

= 22 % vysoka exprese PD-L1
= 11.8%>TMB
= 1.8 % MSI-H



Navrhovany algoritmus

Primary cancer
identified

Workup: thempy
IHC

Imaging

Patient with

potential CUP
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assay ]

Kato S, et al. Trends Cancer. 2021;7(5):465-477.



Molekularni testovani



Komplexni molekuldrni testovani metodou NGS: situace v CR

Moznosti prediktivniho testovani metodou NGS
u NSCLC v rutinni praxi

Schvaleno na urovni odbornych spolecnosti

Schvaleno na jednanich s platci

Probéhlo nasmlouvani vybranym pracovistim

kddy uverejnény v seznamu vykont VZP s
platnosti od 1.3.2021

https://media.vzpstatic.cz/media/Default/dokum
enty/ciselniky/vykony 01279.pdf

https://www.vzp.cz/poskytovatele/ciselniky/zdrav

otni-vykony

Vysetreni (v soucasné dobé) NENAHRAZUIJE
stavajici algoritmy prediktivniho testovani

nejedna se (v soucasné dobé) o vysetreni urcené
pro plosné vysetrovani vsech nadoru
neznamena automatickou moznost testovani

kazdého jednotliveho markeru v pfimé vazbé na
konkrétni Iék

jedna se o komplexni vysetreni somatickych
aberaci na urovni DNA a RNA

indikace definovany v Krycim listu prislusnych
kodu


https://media.vzpstatic.cz/media/Default/dokumenty/ciselniky/vykony_01279.pdf
https://www.vzp.cz/poskytovatele/ciselniky/zdravotni-vykony

Somaticky NGS panel (neznamy zdroj, dalsi solidni nadory)
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Zpusob vyhodnoceni somatického NGS

Klasifikace molekularnich nalezu
= JCR

- Joint consencus recommendation — Association for Molecular
Pathology / American College of Medical / Genetics / ASCO / CAP)

= ESCAT

- ESMO scale for clinical actionability of molecular targets
= OncoKB

- Memorial Sloan Kettering Cancer Center

Chakravarty D, et al. JCO Precis Oncol. 2017



ESMO Scale for Clinical Actionability of molecular Targets
(ESCAT)

A prospektivni, randomizované, survival endpoint ERBB2 amplifikace, germinalni BRCA1/2, PIK3CA
IB prospektivni, jednoramenné, specificky nddorovy typ, klinicky benefit (ESMO MCBS1.1)

IC prospektivni, vice¢etné histologické typy, klinicky benefit (ESMO MCBS1.1) NTRK, MSI

A retrospektivni analyzy prospektivnich studii PTEN (ztrata), ESR1 (mutace)

1B prospektivni studie, prokdzand odpovéd (OR), bez jednoznacénych dat na outcome AKT1 mutace, ERBB2 mutace
IIIA  jiny typ nadoru somatické BRCA1/2 mutace, MDM2 amplifikace
[IIB aberace genu ve tridé | ERBB2 mutace, ERBB3 mutace

IVA  preklinickd datain vivo ain vitro modely ARID1A/B, ATR/ATM/PALB2, MT4, MYC, NF1, PIK3R1
IVB  preklinicka data in silico analyzy

= Klasifikace do 5 trid

= VVyhodnoceni klinického vyznamu

Condorelli R, et al. Ann Oncol. 2019;30(3):365-373.



Mapping between the and

AMP /ASCO /CAP Levels of Evidence

Tier I: Variants of Strong
& . _ L ) Clinical Significance
%’_ FDA-recognized biomarker predictive of response to an
96’_ FDA-approved drug in this indication Level A Evidence
o N FDA-approved therapy
@ Standard care biomarker recommended by the NCCN included in professional guidelines
or other expert panels predictive of response to an
FDA-approved drug in this indication )
Level B Evidence
5 7
;,, Compelling clinical evidence supports the biomarker Well-powered studies with consensus
é.-, as being predictive of response to a drug in this indication from experts in the field
g : \ y,
) Standard care or investigational biomarker predictive -~ ~
of response to an FDA-approved or investigational drug Tier IlI: Variants of Potential
. in another indication ) Clinical Significance
<
o A -
=3 Compelling biological evidence supports the biomarker Level C Evidence
o as being predictive of response to a drug FDA-approved therapies for
g fF ) N different tumor types or
N investigational therapies
Standard care biomarker predictive of resistance to Multiple small published studies
an FDA-approved drug in this indication with some consensus
J
Compelling clinical evidence supports the biomarker Level D Evidence
as being predictive of resistance to a drug Preclinical trials or a few case reports
without consensus

Memorial Sloan Kettering
Cancer Center.. OncoKB AMP/ASCO/CAP

Li, MM et al., J Mol Diagn 2017



Report molekularniho vysetreni (nase pracoviste)

Molekularné biologické vysetfeni (NGS):

Genomova DNA a celkova RNA byla izolovana z celych ezl parafinového blocku &. xxxxx/21 (70 %
nadorovych bunék).

Vysledek vysetieni mutaéniho stavu vybranych gen pomoci metody NGS v rozsahu akreditace dle
SOP-PAT-23. VysSetfeni s uplatnénim flexibility jsou uvedena v pfiloze ¢. 2 SM-PAT-02 Laboratorni
prirucka.

Podstatou metody je masivni paralelni sekvenovani nabohacenych vybranych oblasti genomu na
urovni DNA a RNA na platformé NextSeq (lllumina). Metodou lze detekovat somatické varianty
zastoupené alespon u 5 % bunééné populace ve vzorku, kdy pro zachovani robustnosti detekce
genovych variant je vhodny vzorek obsahujici >20 % nadorovych bunék. Stanoveni TMB a CNV je
obvykle mozné u vzorkd s >40 % nadorovych bunék. Vysetieni rozsahlych prestaveb =40 bp a CNV je
u parafinovych vzorkd limitovano a takovéto varianty nemusi byt detekovany. Mutace hluboko v
intronovych a regulaénich sekvencich nejsou zachyceny. Reportovany jsou pouze pravdépodobné
patogenni ¢i patogenni varianty (class 4-5), dle aktualnich kritérii v dobé vydani této zpravy.
Vzorek DNA byl analyzovan pomoci sequence capture NGS. Metoda umozriuje vysetfeni
mikrosatelitové instability (MSI), tumor mutaéni ndloZze (TMB), zmény poctu kopii (CNV) a

somatickych variant vybranych oblasti (300 gent). Mutaéni analyza byla provedena se zaméfenim na
geny: AKT1, ALK, ARAF, ARID1A, ARID1B, ATM, ATR, BRAF, BRCA1, BRCA2, CDK12, CDKN2A, DDR2,
EGFR, ERBB2, ESR1, FGFR1, FGFR2, FGFR3, CHEK1, IDH1, IDH2, KEAP1, KRAS, MAP2K1, MET, MTOR,
NF1, NRAS, NTRK1, NTRK2, NTRK3, PALB2, PIK3CA, PIK3R1, PTEN, RB1, RET, STK11, TP53

Primé&rné pokryti cilovych oblasti v NGS runu 988x.

MSI: Hodnoceno 17 vybranych mikrosatelitovych oblasti pfitomnych v NGS panelu.

TMB: TMB - High (>10 mut/mb dle databaze OncoKB) je prediktivni biomarker k imunolécbé.

CNV: Identifikuje genové/chromozomalni duplikace ¢i delece. Vzhledem k charakteru analyzy nelze
rozlisit mezi amplifikaci a duplikaci.

Vzorek RNA byl analyzovan pomoci sequence capture NGS. Spektrum transkripénich variant a fazi
zahrnuje 21 gent: ALK, BRAF, CCND1, EGFR, ERBB2, FGFR1, FGFR2, FGFR3, FGFR4, KRAS, MDM2,
MET, MYC, NRAS, NRG1, NTRK1, NTRK2, NTRK3, NUTM1, RET, ROS1.

Potencionalni cilena lé¢ba asociovana s nalezenymi variantami je reportovana na zakladé databaze
OncoKB a to pouze v rozsahu level of evidence 1-3 (1 - FDA-recognized biomarker predictive of
response to an FDA-approved drug in this indication; 2 - Standard care biomarker recommended by
the NCCN or other expert panels predictive of response to an FDA-approved drug in this indication;
3A - Compelling clinical evidence supports the biomarker as being predictive of response to a drug in
this indication, 3B - Standard care or investigational biomarker predictive of response to an FDA-
approved or investigational drug in another indication)

Vysledky:

I DNA capture NGS: I
e vzorku nalezeny pravdépodobné patogenni ¢i patogenni varianty (class 4-5) v genech:

TP53: NM_001126112.2:¢.1024C>T, p.(Arg342Ter), frekvence mutované alely 63% (coverage 776x).

Dale NEBYLA nalezena Z4dné varianta class 4-5 ve vybranych genech: AKT1, ALK, ARAF, ARID1A,
ARID1B, ATM, ATR, BRAF, BRCA1, BRCA2, CDK12, CDKN2A, DDR2, EGFR, ERBB2, ESR1, FGFR1, FGFR2,
FGFR3, CHEK1, IDH1, IDH2, KEAP1, MAP2K1, MET, MTOR, NF1, NRAS, NTRK1, NTRK2, NTRK3, PALB2,
PIK3CA, PIK3R1, PTEN, RB1, RET, STK1.

Nad ramec vybranych gen( BYLY ve vySetfovaném panelu identifikovany daléi varianty (class 4-5):
KIF5B: NM_004521.2:¢.297_298del, p.(His100fs), frekvence mutované alely 17 % (coverage 298x)

APC: NM_001127510.2:¢.2413C>T, p.(His100fs, frekvence mutované alely 12 % (coverage 530x) a
druha mutace c.4473dup, p.(Ala1492fs), frekvence mutované alely 9 % (coverage 410x).

DPYD: NM_000110.3:c.1905+1G>A, p.? ; frekvence mutované alely 43 % (coverage 521x). Pozn.: U
pacientd s germinalni variantou ¢.1905+1G>A genu DPYD existuje zvysené riziko zavazné nebo fatélni
toxicity pfi lé¢bé 5-FU, analyza nddorové DNA viak neumozriuje rozliseni mezi germinalni a
somatickou variantou a v tomto ohledu je tedy v pripadé klinické relevance nutna konzultace
klinickym genetikem.

CHEK2: NM_001005735.1:c.277del, p.(Trp93fs), frekvence mutované alely 54 % (coverage 700x). Dle
databaze OncoKB jsou mutace genu CHEK2 asociovény s cilenou Ié€bou pomoci olaparibu u nadort
prostaty v rozsahu level of evidence 1, pro ostatni solidni nadory v rozsahu level of evidence 3B.
Odliseni mezi somatickou a zarodeénou mutaci neni z naseho vysetfeni mozné. Detekovana mutace v
genu CHEK2 muzZe byt zérodeéného ptivodu a doporuéujeme zvazit konzultaci pacientky klinickym
genetikem.

CNV: CNV analyzu nelze u tohoto vzorku spolehlivé hodnotit.
TMB =4 mut/mb
Analyza mikrosatelitové instability: mikrosatelitné stabilni (MS-S / MS-Stable

| RNA NGs:
Ve vzorku NEBYLA detekovéna klinicky relevantni fize vy3etfovanych genti (ALK, BRAF, EGFR, FGFR1,
FGFR2, FGFR3, MET, NRG1, NTRK1, NTRK2, NTRK3, RET, ROS1).




Predikovani odpovéedi na
Imunoterapii



Predikovani odpovéedi na imunoterapii
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Pilard C, et al. Br J Cancer. 2021 Jun 10. doi: 10.1038/s41416-021-01413-x. Ep

ub ahead of print.

epigenetické modifikace

= Nadorové mikroprostredi
- imunitni infiltrace (TIL)
- INF-Y signalizacni kaskada

= Hostitel
- mikrobiom
- HLA
- biomarkery periferni krve (LAG3+...)



Testovani PD-L1

Aktualné 3 rizné zpusoby hodnoceni

TPS (tumor proportion score): hodnoti se %
pozitivnich nadorovych elementu

CPS (combined positive score): zplisob vypoctu je
dany poctem vSech pozitivnich bunék
(nadorovych, lymfocytd, makrofagt) délenym
poctem vsech vitalnich nadorovych bunék (PD-L1
pozitivnich i negativnich) nasobeny 100.
Maximalni skore je definovano jako 100, vyssi CPS
se neuvadi.

IC (immune cells): hodnoti se % plochy nadoru
infiltrované PD-L1 pozitivnimi zanétlivymi
elementy

VSEOBECNA
A ZDRAVOTN] POJISTOVNA
< CESKE REPUBLIKY

SPOLECNOST
& CESKYCH PATOLOGU

SPOLECNE STANOVISKO VZP CR, ¢0S CLS JEP A SCP
CLS JEP

PREDIKTIVNI TESTOVANI SOLIDNICH NADORTU
USTREDI VZP CR
5.3.2020

PREAMBULE

Zastupei Vieobecné zdravotni pojistovny Ceské republiky (dile jen ,VZP CR), zastupci
Ceské onkologické spoletnosti CLS JEP (dale také jen ,,COS®) a zéastupei Spolecnosti
Ceskych patologii CLS JEP (dale jen ,,SCP*) se shoduji na potfebé stanovit doporuceny
postup a pravidla pro prediktivni testovani solidnich nadort.

SPOLECNE STANOVISKO

Za ucelem potfeby upfesnéni doporudeného postupu a pravidel pro prediktivni testovani
solidnich nddort v&. ptehledu indikaci a metod formuluji VZP CR, COS CLS JEP a SCP
SPOLECNE STANOVISKO - DOPORUCENY POSTUP A PRAVIDLA PRO
PREDIKTIVNI TESTOVANI. Spole¢né stanovisko detailng specifikuje diagnosticka kritéria
pro testovani pacientti s moznym benefitem zcilené terapie nebo imunoterapie solidnich
nadorti.

¢ % zastoupeni pozitivnich bunek (TPS skore

Festovini PD-L1 u ostatnich diagnéz

ologem za pfedpokladu existence




Doporuceni pro testovani PD-L1: metodika testovani a

reportovani vysledku (verze 1 (17.5. 2021))

1) hodnoceni TPS (protilatky 22C3, 28-8, SP263), NSCLC

PD-L1 negativni: exprese PD-L1 zastizena v < 1 % nadorovych
bunék

PD-L1 pozitivni: exprese PD-L1 zastizena ve > 1 % NEBO > 50 %
nadorovych bunék (v zavorce uvést absolutni hodnotu TPS v %)

2) hodnoceni IC, protilatka SP142

PD-L1 negativni: imunitni skére (IC) negativni: < uvést cut-off pro
prislusnou diagnoézu

PD-L1 pozitivni: imunitni skére (IC) pozitivni: > uvést cut-off pro
prislusnou diagndzu (v zavorce uvést absolutni hodnotu)

aktudlné platné hranice pozitivity IC:
karcinom prsu: 21 %

urotelidlni karcinom: =25 %

http://patologie.info/soubory/all/2021/PD-L1.pdf

3) hodnoceni CPS, protilatka 22C3

PD-L1 negativni: kombinované pozitivni skdre (CPS) negativni: <
uveést cut-off pro prislusnou diagnézu

PD-L1 pozitivni: kombinované pozitivni skére (CPS) pozitivni: >
uvést cut-off pro pfislusnou diagndzu (v zdvorce uvést absolutni
hodnotu CPS)

aktualné platné hranice pozitivity CPS:

- urotelialni karcinom: > 10

- karcinom zaludku a gastroesofagealni junkce: > 1
- dlazdicobunécny karcinom jicnu: > 10

- karcinom délozniho hrdla: > 1

- dlazdicobunécny karcinom hlavy a krku: > 1



Mikrosatelitova instabilita

m |V|S|—H/d MMR by| prvn|' pred iktor Table 1 | Tumour samples utilized to profile MSI
Imun Ote ra p e SC hva Ie ny F DA bez Tumour type Abbreviation Samples MSI-Hs (frequency)
74 Uterine corpus endometrial carcinoma UCEC 265 75 (28.3%)
OhIEd U na typ nadoru Stomach adenocarcinoma STAD 292 64 (21.9%)
2 Colon adenocarcinoma COAD 271 45 (16.6%)
(pe m b rOI IZUma b) Rectal adenocarcinoma READ 76 3, 4* (9.2%)
Adrenal cortical carcinoma ACC 92 5* (5.4%)
Oesophageal carcinoma ESCA 183 3; 3" (3.3%)
Ovarian cancer ov 436 14* (3.2%)
’ . s o o Liver hepatocellular carcinoma LIHC 375 11* (2.9%)
1 analyza asl 9000 nadoru (23 typU) Cervical squamous cell carcinoma CESC 305 7* (23%)
Breast cancer BRCA 922 16* (1.7%)
- ca Sty Vys kyt pouze u mi nonty Glioblastoma multiforme ‘ GBM 316 4* (1,3%)
Head and neck squamous cell carcinoma HNSC 505 6* (1.2%)
na’dor& [[ Lung squamous cell carcinoma LUSC 407 5 (1.2%) |
Kidney renal clear cell carcinoma KIRC 377 4% (1.1%)
g c g , Vers o Pancreatic cancer PAC 171 2* (1.1%)
- limitace pro praktické vyuziti jako Urothelial bladder caricer BLCA 368 2* (0.8%)
c , ’ g Papillary kidney carcinoma KIRP 286 2* (0.7%)
univerzalniho prediktoru Low grade glioma LGG 514 3 (0.6%)
I Practate adenancarcinoma PP AN AQ7 2* () A04) I
_ _ A A Lung adenocarcinoma LUAD 482 1* (0.2%)
POLE UItramUtovane nadory Cutaneous melanoma SKCM 109 0* (0%)
~ At 1 C_ (o) Pheochromocytoma and paraganglioma PHCA 176 0* (0%)
CaSteJSI (aSI 5 10 A)) Thyroid cancer THCA 493 0* (0%)
Total 7,919 281
The Abbreviation column indicates the cancer type abbreviations used throughout the manuscript. The number of cases predicted as MSI-H at a confidence level of 0.75 is indicated with "*' (see
subsection 'Prediction of MSI status from exome-sequencing data’).

= asi 18% MSI-H/dMMR nadord nema
vysoky TMB

Cortes-Ciriano |, et al. Nat Commun. 2017;8:15180.



Tumor mutation burden

- nadale nedoresené problémy (véetné
cut-offs, velikosti panelt, nddorové
heterogenity, bioinformatické
algoritmy atd.)

- 18.6.2020 — TMB-H schvalen jako
prediktor indikace |éCby
pembrolizumabem pro solidni nadory

- TMB-H (= 10 mutaci / megabazi)

Overman, MJ et al. Lancet Oncol 2017;18:1182-91

FoundationOne®CDx Receives FDA Approval as the First Companion Diagnostic to
Identify Advanced Cancer Patients with Solid Tumors that are Tumor Mutational
Burden-High (TMB-H) and Appropriate for Inmunotherapy Treatment with
KEYTRUDA® (pembrolizumab)

June 18,2020

Qo

FOUNDATION
MEDICINE®™

Foundation Medicine, Inc., has announced that the U.S. Food and Drug Administration (FDA) approved FoundationOne®CDx as
a companion diagnostic for KEYTRUDA® (pembrolizumab), Merck’s anti-PD-1 therapy, which was also approved under
fi iatri jents with unresectable or metastatic tumor mutational burden-

acce]
high|(TMB-H) [210 mutations/megabase (mut/Mb)] solid tumors, ps determined by an FDA-approved test, that have progressed
following prior treatment and who have no satisfactory alternative treatment options. FoundationOne CDx is the first and only
FDA-approved companion diagnostic to measure TMB and help identify patients who may be appropriate for treatment with
KEYTRUDA, regardless of solid tumor type.

TMB is a measure of the number of somatic mutations per coding region within a tumor’s genome.1 This genomic signature can
help determine a patient’s likelihood to respond to immunotherapies. FoundationOne CDx, Foundation Medicine’s
comprehensive genomic profiling (CGP) assay approved for all solid tumors, enables oncologists to identify TMB-H patients (2 10
mutations/megabase) with unresectable or metastatic solid tumors across all tumor types who could potentially benefit from
KEYTRUDA.

https://www.thejournalofprecisionmedicine.com/foundationonecdx-receives-fda-
approval-as-the-first-companion-diagnostic-to-identify-advanced-cancer-patients-with-
solid-tumors-that-are-tumor-mutational-burden-high-tmb-h-and-appropriate-for/
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Table 1

Evidence of TMB as a biomarker in chnical trial.

Tumour type

Testing drug

TMB method

TMB cutoll

Type of benelit

NSCLC

Melanoma

Bladder

SCLC

CRC

Multiple sohd
tumours

Checkmate 026
Rozenblum et al, 2017
KEYNOTE 001
POPLAR/OAK
POPLAR/FIR/BIRCH

BFAST and BFIRST
MSKCC, Rizvi et al, 2018

Checkmate 227
Checkmate 568
Checkmate 012

Checkmate 064

Van Allen et al 2015
Snyder et al 2014
Johnson et al, 2016

Hugo et al, 2016

Checkmate 038
Checkmate 275
Imvigor 210

Imvigor 211

Snyder et al, 2017
Hellman et al, 2018
KEYNOTE 012 - 028
Goodman et al, 2017

Yarchoan et al, 2017

MNivolumab

MNivolumab or pembrolizumab
Pembrolizumab

Atezohizumab

Atezohzumab

Atezohzumab
Multiagent

(alone or in combination)
Ipilimumab -+ mivolumab
[pilimumab | mivolumab
[pihmumab | mivolumab

MNivolumab

[pithmumab

[pitlimumab

Multiagent

(alone or in combination)
Multiagent

(alone or combination)
Nivolumab

MNivolumab

Atezolizumab
Atezolizumab
Atezolizumab

Nivolumab | ipitlimumab
Pembrolizumab
Multiagent

(alone or combination)
Multiagent

(alone or combination)

WES
FoundationOne
WES

Foundation bTMB
FoundationOne

Foundation bTMB
WES

FoundationOne
FoundationOne

WES

WES
WES
WES
FoundationOne

WES

WES
WES
FoundationOne
FoundationOne
WES
WES
WES
FoundationOne

Varous

=243 mutfexome

=96 mut/Mb

=178 mutfexome

=10 mut/Mb

Ist hime: = 13,5 mut/Mb
2nd hne: =171 mut/Mb
Unknown

=85 mut/Mb

=10 mut/Mb
=10 mut/Mb
=158 mutfexome

Unknown

197 mut/exome
=100 mutfexome
=231 mut/Mb

=495 mutfexome

=100 mutfexome
=167 mutfexome
=16 mut/Mb

= median

= median

=248 mut/fexome

Unknown
=20 mut/Mb

Various

ORR, PF5
ORR

ORR, PFS
PFS, OS
ORR, PF5, OS

ORR, PFS, O8
ORR, PFS

ORR, PFS
ORR, PFS
ORR, PFS and
chimical benefit
ORR, OS
Chimical benefit
0s

ORR, PFS, O8

0S5

0S5

ORR, PFS, OS
ORR, OS5

0S5

PFS

ORR, PFS, OS
ORR, PF5
ORR, PF5, OS

ORR

Fumet et al. 2020, European Journal of Cancer
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* Prediktivni testovani u nadort neznamého zdroje je v pripadé klinické
indikace z vetsi casti dostupné:

= K doreseni:

- HER2 — IHC/amplifikace (v tuto chvili 1ze pouze u karcinomu prsu a
zaludku)

- PD-L1



