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,Délat predpovedi je tezke, zvlasté pokud se tykaji
budoucnosti.”






Prediktivni biomarkery
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Faktory ovliviujici interakci nadoru s imunitnim systémem
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Faktory ovlivriujici interakci nadoru s imunitnim systémem

Mikroprostredi Antigenicita tu bb. Schopnost "osalit" imunitu

* specifické vlastnosti * TNB (tumor neoantigen * PD-L1 exprese

 DDR1, 2 burden) * INF gamma gene signature
 Thrombospondin-1 e TMB (tumor mutation e STK11

e TIL burden)  KEAP1

PriCiny - vrozené x ziskané
 HRD (zejm. BRCA 1/2)
e dMMR (MSI)
 POLE
e koureni, chemické latky
* viry (HPV, EBV, PV)
e protinadorova lécba

V ruznych nadorech hraji jednotlivé faktory riznou roli!



Role driver mutaci neni cernobila!
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Role driver mutaci neni cernobila!

100%
KRAS Classic EGFR EGFR exon 20 HER2 BRAF
80%

60%

40%
“““l“““ “IN |““

I“ M., | ™ “| .
0%

Negrao MV, Skoulidis F, Montesion M, et al. Journal for ImnmunoTherapy of Cancer 2021;9:e002891



ORIGINAL ARTICLE

PD-1 Blockade in Tumors
with Mismatch-Repair Deficiency
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Durable Clinical Benefit With Nivolumab Plus Ipilimumab
in DNA Mismatch Repair—-Deficient/Microsatellite
Instability—High Metastatic Colorectal Cancer
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CHECKMATE 142 — follow up 4 roky
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HRD — poruchy homologni rekombinace

* Nefunguje oprava dvousroubovicovych zlomU DNA
« BRCA1, BRCA2, dalsi HR geny

(53BP1, ATM, ATR, ATRIP, BARD1, BLM, BRIP1, DMC1, MRE11A, NBN, PALB2, RAD50, RAD51,
RAD51B, RAD51C, RAD51D, RIF1, RMI1, RMI2, RPA1, TOP3A, TOPBP1, XRCC2, XRCC3)
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Figure 2. Prognostic Association of Tumor Mutation Burden (TMB) and BRCA1/2 Alteration in Patients Receiving Immune Checkpoint Inhibitors
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Mutacni naloz u NSCLC a faktory k ni prispivajici
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Antigenicita nadoru — komplexni zalezitost

* Ne kazda passenger mutace
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TIL — slibny marker se zasadnimi limitacemi

Balkenhol MC, et al. Breast. 2021 Apr;56:78-87. doi: 10.1016/j.breast.2021.02.007.
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Article

Intra-Tumour Heterogeneity Is One of the Main Sources of
Inter-Observer Variation in Scoring Stromal Tumour Infiltrating
Lymphocytes in Triple Negative Breast Cancer

* Tréninkem lze vyznamné zlepsit

Darren Kilmartin !, Mark O’Loughlin ', Xavier Andreu 2, Zsuzsanna Bag6-Horvath %, Simonetta Bianchi 4, interindiviualni shodu
Ewa Chmielik %, Gabor Cserni 11, Paulo Figueiredo 7, Giuseppe Floris &, Maria Pia Foschini *?, Aniké Kovacs 1, . o sz . SR
Piivi Heikkild 1, Janina Kulka '2, Anne-Vibeke Laenkholm '3, Inta Liepniece-Karele !4, Caterina Marchio 15160, * Hete rogen ita zustava zd rojem varia bil Ity

Elena Provenzano /18, Peter Regitnig 1°(", Angelika Reiner 2, Ale§ Ryska 2!, Anna Sapino 15160,
Elisabeth Specht Stovgaard 22(%), Cecily Quinn 2*-24, Vasiliki Zolota 25, Mark Webber !, Davood Roshan 26(2,
Sharon A. Glynn 1® and Grace Callagy -*

10 10 10 12 13 13 13 13 15 15 15 15 15 15 18 18 20 20 20 20 22 22 23 25 32 32 33 35 37 40 40 43 48 50 57 60 60

1011 111112 12 12 12 13 13 13 15,15 16 17 19 20 21 21 23 23 23 25 27 27 27 28 28 28 35 40 43 46 48 51 58 6374

:. : n l:*. n oE *
iy ° . :
. )




e Typel: Low CD3 Type2: High CD3/low GZB and Ki-67 Type3: High CD3/high GZB or Ki-67
/CK/CD3/GZB/Ki-67 /CK/CD3/GZB/Ki-67

f Progression-free survival g Overall survival
1.0 1.0
| Log-rank P=0.043 i . B
g 08 | Type1 n=19 g 08 - Og-ran o
o) .Typezn:7 g & Type1n=19
8 1 .T 3n=13 8 .Type2,n=7
© 0.6 - e 2 Type 3 n=13
g 5 0.6 - Bl Type 3=
5 2
- il S 04
® 02 @ 1
- 02 A
0.0 ¥y T ! T ¥ T ¥ T y T ¥ 1 T T v T v T ' T X T i
0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 25 3.0
Time (years) Time (years)

Gettinger SN, et al. Nat Commun. 2018;9(1):1-15



J>

Tumour regions (CT & IM) 1 taini I ore (CT+IM)

TIL — vyuziti v rutinni & -
praxi? .

Quantification @ k

(cells / mm?) 10

Disease-Free Survival

Immune contexture
Type CD3, CD8, CD45R0O
Density Cells/mm? Immunoscore
Location Centre, Margin
Orientation Thl, cytotoxic, chemokines, adhesion
B C CD34HICD3,  Hi
1] 1] _ _ CD45R0G;HICD45R0,,Hi
UICC-TNM CD3HICD3 " 7 T
1 . [ ns | [ ns
| - I 1 |
0.8 - © _ -
E e S 08 - 1l
- — 1 2 3
a 5
06 " ARLEE - @ o5 4
] w
g % 7 : o 04
© | CD3;°CD3,L° — 2
(4] 4
g o2 | Hi Hi & 0.2 |IV ns
1-\“—|_|_ 1 _\ IV CD3cHICD3, ! e = I I CD3¢roCD3 y'e
0 A% CD3L°CD3, Lo T RY CD45RO.;:°CD45R0O L
L L L 0|||'|'|'|||'|'|“‘| O—T T 1T T T -~ 1T T T T T 1
0 20 40 60 8 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
Survival (months) Survival (months) survival (months)

Galon J, et al. Science 2006; 313: 1960-1964; Galon J et al. J Pathol 2014; 232: 199-209.



Progression-free survival (%)

Komutace STK11 — prediktor selhani IO
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% with PR/CR as BOR
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PD-L1 >1% nonsquamous NSCLC

P =0.026, Fisher exact test
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LAC/LSCC
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Prediktivni vyznam PD-L1 a INFy signatury
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Higgs BW et al. Clin Cancer Res; 24(16); 3857—66.



Kombinace stanoveni PD-L1 a IFN-y signatury u pacientt s NSCLC
predikuje odpovéd ha monoterapii durvalumabem

Best change in tumor size from baseline by pretreatment /FN-y mRNA/PD-L1 status
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Kombinace hodnoceni PD-L1 a TIL u TNBC
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Mori H, Kubo M, Yamaguchi R, Nishimura R, Osako T, Arima N, Okumura Y, Okido M, Yamada M, Kai M, Kishimoto J, Oda Y, Nakamura M. The combination of PD-L1 expression and decreased tumor-infiltrating lymphocytes is associated with a poor prognosis in
triple-negative breast cancer. Oncotarget. 2017 Feb 28;8(9):15584-15592. doi: 10.18632/oncotarget.14698. PMID: 28107186; PMCID: PMC5362507.



Kombinace GEP a TMB u TNBC
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Figure 2. Joint relationship of tumor mutational burden (TMB) and immune gene expression profile (GEP) with pCR in GeparNuevo.

Karn T et al. Ann Oncol. 2020 Sep;31(9):1216-1222.



Pozitivni a negativni prediktory 10
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Vyuziti prediktivnich markeru — etické dilema

TMB (mut/Mb)

PCR rates
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Karn T et al. Ann Oncol. 2020 Sep;31(9):1216-1222.



Take home message

* v nejblizsi budoucnosti nelze cekat novy "magicky" biomarker pro IO

* kombinace nékolika markert zvysuje pozitivni prediktivni hodnotu - vysoka
cena

 zatim lze vyuzivat "staré znamé" - PD-L1, MSI

u PD-L1 - v blizké budoucnosti podpora Al?

 TMB - rada limitaci (metodické, financni)

* nové markery v ramci panelového sekvenovani (STK11, KEAP1)

* nové markery - HRD, INFy, TIL - biologicky velmi slibn€é, nasazeni v realné
praxi obtiznéjsi

» zasadni bude uloha MDT/MTB






