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Cesta k ukonceni terapeutické stagnace

* Personalizovana a precizni medicina

— genomicky rizena medicina

— |écba prizpusobena charakteristice nemocného
 Tumor-agnosticka terapie



Urgentni potreba optimalizace genomického testovani

,» NGS multiplex, pan-cancer, next-generation sequencing “

— v soucasnosti pouzivani testovani typu jeden |ék/jeden
genovy test nahradi multiplexni genomické testovani nové
generace

* NGS panel (200-600 genl) umoznuje identifikovat alterace , které
nezachyti mensi “hotspot”panel

* Multiplexni testovani je a bude vyrazné levnéjsi nez individualni
testovani

Subbiah V,Kurzrock R. Universal Genomic Testing Needed to Win the War Against Cancer JAMAOncology 2016



Precizni tumor - agnosticka terapie

A tumor-agnostic treatment is a drug treatment
that is used to treat any kind of cancer, regardless of
where in the body it started or the type of tissue from
which it developed.”

* Precizni tumor agnosticka terapie je systemova lécba
jakehokoliv zhoubného nadoru, nezavisle na primarni
lokalizaci nebo typu tkané, ze které nador pochazi.



Precizni personalizovana a tumor-agnosticka
|écebna strategie

e klinicky ,management” nadoru s neznamym
primarnim loziskem je modelovym prikladem
uplatnéni tumor-agnostickeé lécebné strategie v
onkologickeé praxi



Precizni tumor - agnosticka terapie

e Pocatkem 21. stoleti se ve védecké literature zacal

objevovat termin ,agnostic” ve smyslu
,helokalizovatelny”.

Termin agnosticismus vznikl spojenim reckého zaporu
a- se slovem yvolc (gndsis = pozndni), 4-gnosis tedy
Znamena nemoznost poznani: nepoznatelnost.

* Protinadorova agnosticka lécba znamena
protinadorovy ucinek na jakoukoliv lokalizaci
primarniho nadoru na zakladé identifikovaneé
specifické molekularni targetabilni aberace



https://cs.wikipedia.org/wiki/21._stolet%C3%AD
https://cs.wikipedia.org/wiki/Term%C3%ADn
https://cs.wikipedia.org/wiki/%C5%98e%C4%8Dtina
https://cs.wikipedia.org/wiki/Z%C3%A1por
https://cs.wikipedia.org/wiki/Slovo
https://cs.wiktionary.org/wiki/%CE%B3%CE%BD%E1%BF%B6%CF%83%CE%B9%CF%82
https://cs.wikipedia.org/wiki/Pozn%C3%A1n%C3%AD

Nadory s neznamym primarnim loziskem
cancers of unknown primary site (CUPs)

e predstavuji heterogenni skupinu
metastatickych nadoru metastatic, u kterych
nebyla pri identifikovano primarni lozisko v
dobé diagnozy standardnim vysetrovacim
postupem (3%—5%)



Nadory s neznamym primarnim loziskem
cancers of unknown primary site (CUPs)

* Pohled patologa



Immunohistochemical and histochemical stains useful in the differential diagnosis of

various carcinomas

Tumor type

Typical immunohistochemical staining

Carcinoma

Colorectal carcinoma

Lung carcinaoma

Adenocarcinoma

Squamous cell carcinoma

Small-cell carcinoma

MUT carcinoma

Thoracic SMARCAA
undifferentiated tumor

Meurcendocrine carcinoma

Germ cell tumaor

Hepatocellular carcinoma

Renal cell carcinoma

Prostate carcinoma

Pancreas carcinoma

Breast carcinoma

Owarian carcinoma

Thyroid carcinoma

Positive: Pankeratin, AE 1/32, CAM 5.2, OSCAR, EMA
MNegative: CD 45

Variable: CK 7, CK 20, S-100, vimentin

Positive: CK 20, CDxx-2

MNegative: CK 7

Positive: TTF-1, napsin A, CK 7, mucicarmineg, PAS-D
MNegative: Thyroglobulin

Positive: p 40, p 632, CK 5/5, desmoglein

MNegative: CK 7 (usually)

Positive: TTF-1, high proliferative rate (Ki-&67, MIB-1)
Variable: Chromogranin, synaptophysin

Positive: NUT carcinoma

MNegative: BRG1

Positive: Chromogranin, synaptophvysin, epithelial stains

Positive: HCG, AFP, Octd transcription factor, placental alkaline phosphatase,
epithelial stains

Positive: Hep par 1, CEA, AFP, glypican 3

MNegative: CK 7, CK 20

Positive: Pan keratin, CAM 5.2, Pax-8, CK 7, vimentin, RCC, CD 10
MNegative: CK 20, CTEA

Positive: PSA, prostatic acid phosphatase

MNegative: CK. 7, 20

Positive: CA 19-9, CK 7, CDx-2, CK 17

Variable: CK 20

Positive: ER, PR, Her-2-neuw, CK 7, gross cystic fluid protein 15, epithelial stains,
GATA 2, mammaglobin

MNegative: CK 20

Positive: CK 7, WT-1, Pax-8, ER

MNegative: CK 20, CDX-2

Positive: Thyroglobulin, TTF-1, CK 7 ArchPat Lab 2016




Nadory s neznamym primarnim loziskem
cancers of unknown primary site (CUPs)

* Pohled onkologa
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Nadory s neznamym primarnim loziskem
cancers of unknown primary site (CUPs)

* Rozhodovani v pregenomickeé ére



Histologic type

Clinical feature

Treatments for spedcfic subsets of patents with CUP

Treatment recommendation

Adenocarcinoma

Females with
isolated axillary
adenopathy

Females with
peritoneal
carcinomatosis

Males with elevated
PSa or blastic bone
metastases

Colon cancer profile
MNSCLC profile
R praofile

Thyroid carcinoma
profile

Treat as stage 11 breast cancer

Treat as stage III owvarian cancer

Treat as adwvanced prostate cancer

Treat as advanced colon cancer
Treat as adwvanced MNSCLC
Treat as adwvanced RCC

Treat as adwvanced follicular/papillary
thyroid carcinoma

Adenocarcinoma or
Pz

Single metastatic
lesion

Drefinitive local therapy (resection and/for
radiation therapy)

Squamous cell
carcimnomaa

Cervical adenopathy

Inguinal adenopathy

Treat as head and neck cancer with
involved mneck nodes

Inguinal node dissection

Consider concurrent radiation
therapy/chemotherapy (as in locally
adwvanced cervical or anal cancer)

Poorhy differentiated
carcinoma

¥oumng males with
midlimne tumor ar
aelevated HCG/AFP

Treat as extragonadal germ cell tumor

Poorhy differentiated
neurcendocrine
carcinoma

Diiverse climical
presentations

Treat with platinumy/etoposide or
paclhtaxel/platinumy/etoposide

Approximately 40% of patients with carcinoma of unknown primary {(CUP) fit into one
of these subsets with specific treatment implications.




* Pohled z Modré knihy



Pacient s diseminovanym nadorem neznamého origa

Vylougit:

Neepitelialni tumor

- malignity z B - lymfocyti

- malignity z melanocytd

- malignity charakteru sarkomu

Rozpoznej specificky podtyp nadoru neznamého origa:

- Zeny s peritonedlnim papilarnim serdznim karcinomem

- Zeny s adenokarcinomem pastihujicim axilérni
lymfatické uzliny

- Bxtragonadalni germinativni turmaor

- Skvamazni karcinom postihujici kréni lymfatické uzling

- Meuroendokrinni tumory neznameho onga

- Spatné diferencovany karcinom stfedni &ary
[mediastinum, retropentoneum)

- Solitarni postiZeni karcinomem neznédmého origa

- Adenokarcinom s elevaci PSA a /nebo s osteoblastickym
postiZenim skeletu u muzd

Silné podezieni (IHC, molekularni wySetieni)

na primarni tumor s potencidlné specifickou lé€bou:
- Rendlni karcinom

- Karcinom plic

- Kolorektalni karcinom

Nespecificky podtyp nédoru
neznameho origa
-PS<1 -PS=22 a/nebo
- Normélni LD - 2wsena LD
JPiizniva” progndza Spatna progndza
= . ova lecba
Zvéit systémovou écb Syetom
N nebo BSC

Specificka lé&ba




Adenokarcinom nebo karcinom bliZze nespecifikovany (anaplasticky/nediferencovany

epitelialni nador)

A. Lokalizované postizeni e

* Hlava a krk — IéCit jako nadory hlavy a krku (kréni disekce a/nebo radioterapie, pokrocila
stadia indukéni chemoterapie na bazi cisplatiny nebo kombinovana chemo-radioterapie). e

e Supraklavikularni (unilaterdlni nebo bilateralni) — l1éCit jako nadory hlavy a krku.

« o Axily a. Zeny — 1é¢it jako karcinom prsu (axilarni disekce, mastektomie nebo radioterapie
na oblast prsu, adjuvantni chemoterapie/hormonoterapie), b. Muzi — disekce axilarnich
uzlin + radioterapie £ chemoterapie.

e Mediastinum a. < 40 let — |éCit jako germinativni nador vysokého rizika dle protokolu pro

testikularni nebo ovarialni nadory, b. 40-50 let — |éCit jako germinativni nador vysokého rizika

(testikularni tumory) nebo germinativni nddor (ovaridlni tumory) nebo jako nemalobunécény

plicni karcinom — konzultace s patologem, c. 2 50 let — |éCit jako nemalobunécny plicni

karcinom.

e Plicni loziska — chirurgicka resekce, pokud jsou resekabilni, neresekabilni - chemoterapie,

stereotaktickd radioterapie (SBRT), |é¢ba symptomu.

* Pleuralni vypotek — lokalni Ié¢ba, pti ER+/PgR+ lé¢ba pro karcinom prsu, ostatni pripady —

chemoterapie, |é¢ba symptomd.



e Peritoneum, ascites — histologie konzistentni s ovarialnim karcinomem (serdzni
papilarni adenokarcinom), negativni pro primarni tumor jater — |éCit jako ovarialni
karcinom (chirurgicky debulking + chemoterapie taxan/platina), ostatni —
chemoterapie, |é¢ba symptomd.

e Retroperitonealni masa — histologie konzistentni s germinativnim tumorem — [éCit
jako germinativni tumor vysokého rizika (muzi) nebo germinativni nador dle
protokolu pro ovaridlni nadory (Zeny), negerminativni nador chirurgie + radioterapie,
chemoterapie pro selektované pacienty. ® Triselné uzliny — jednostranné — disekce
uzlin + radioterapie + chemoterapie, oboustranné — bilateralni disekce * radioterapie
+ chemoterapie

e Jatra — resekabilni — chirurgicka resekce + chemoterapie, neresekabilni — |1écit jako
diseminované onemocnéni a/nebo lokoregionalni |é¢ba

e Kosti — izolovana nebo bolestiva |éze, event léze s hrozici patologickou frakturou —
chirurgicka resekce pro hrozici frakturu (dobry celkovy stav) a/nebo radioterapie.
Muzi s blastickymi MTS a elevaci PSA v séru nebo IHC pozitivitou v tumoru —
androgenni deprivace * radioterapie.

e Centralni nervovy systém — dle doporuceni pro metastatické onemocnéni CNS



Spinocelularni karcinom

Lokalizované postizeni

e Hlava a krk — |éCit jako nadory hlavy a krku. e
Supraklavikularni (unilateralni, bilateralni) — l1éCit jako nadory
hlavy a krku.

e Axily — disekce axilarnich uzlin * radioterapie +
chemoterapie.

e Mediastinum — |éCit jako nemalobunécny plicni karcinom.
* Mnohocetna plicni loziska — chemoterapie, |éCba
symptomU.

e Pleurdlni vypotek — chemoterapie, |1é¢ba symptomu.

e Triselné uzliny — unilateralni — disekce uzlin + radioterapie
chemoterapie, bilateralni — bilateralni disekce uzlin +
radioterapie + chemoterapie (5-fluorouracil + cisplatina, 5-

fluorouracil + Mitomycin C).

e Kosti — solitarni, nebo bolestiva |éze nebo hrozici patologicka fraktura — chirurgicka resekce
(dobry celkovy stav) a/nebo radioterapie, mnohocetné postizeni — individualné
chemoterapie, |é¢ba symptomd.

e Centralni nervovy systém — dle doporuceni pro metastatické onemocnéni CNS.



Nadory s neznamym primarnim loziskem
cancers of unknown primary site (CUPs)

 Molekularni pohled

* Vsoucasné dobé nejsou k dispozici data, ktera by podporovala
rutinni uziti molekularniho profilovani v terapii pacientd se
zhoubnym nadorem neznamého origa. Klinicky benefit NGS (next
generation sequencing) neni doposud presné definovan, proto by
uziti téechto technik mélo byt zvazovano individualné spolecnym
uvazenim klinického onkologa s patologem, s umyslem dosahnout
nejlepsiho mozného Iécebného vysledku pro konkrétniho pacienta.



DNA Gene List: Entire Coding Sequence for the Detection of Base Substitutions, Insertion/Deletions, and Copy Number Alterations

ABL1 ABL2 ACVRIB AKT1 AKT2 AKT3 ALK AMERI (FANM123B) APC AR
ARAF ARFRP1 ARIDIA ARID1B ARID2 ASXL1 ATM ATR ATRX AURKA
AURKB AXINI AXL BAPI BARD1 BCL2 BCL2L1 BCL2L2 BCL6 BCOR
BCORL1 BLNM BRAF BRCA1 BRCAZ2 BRD4 BRIPI BTG1 BTK C11orf30 (EMS
CARD11 CBFB CBL CCND1 CCND2 CCND3 CCNE1 CcD274 CD79A cD798
cDC73 CDH1 CDK12 CDK4 CDKE CDKE CDKN1A CDKN1B CDKN2A CDKN2B
CDKN2C CEBPA CHDZ2 CHD4 CHEK1 CHEKZ2 cic CREBBP CRKL CRLF2
CSFIR CTCF CTNNA1 CTNNB1 cuLs CYLD DAXX DDR2 DICERT DNMT3A
DOT1L EGFR EP300 EPHA3 EPHAS EPHAZ EPHBI1 ERBB2 ERBB3 ERBB4
ERG ERRFI1 ESR1 EZH2 FAM46C FANCA FANCC FANCDZ2 FANCE FANCF
FANCG FANCL FAS FAT1 FBXW7 FGF10 FGF14 FGF19 FGF23 FGF3
FGF4 FGF& FGFR1 FGFR2 FGFR3 FGFR4 FH FLCN FLTI FLT3
FLT4 FOxL2 FOXP1 FRS2 FUBP1 GABRAE GATA1 GATAZ GATA3 GATA4
GATA6 GID4 (C170rf39) GLI1 GNAI11 GNA13 GNAQ GNAS GPR124 GRIN2A GRM3
GSK38B H3F3A HGF HNF1A HRAS HSD3B1 HSPS0AA1 IDH1 IDHZ2 IGFIR
IGF2 IKBKE IKZF1 IL7R INHBA INPP4B IRF2 IRF4 IRS2 JAKT
JAK2 JAK3 JUN KAT6A (MYST3) KDM5A KDMS5C KDMBEA KDR KEAP1 KEL
KIT KLHLE KMT2A (MLL) KMT2C (MLL3) KMT2D (MLL2) KRAS LMO1 LRPIB LYN LZTR1
o we o iex s .

Genomicky Fizena precizni lécba v klinické praxi
NOTCHZ2 NOTCH3 NPM1 NRAS NSD1 NTRK1 NTRK2 NTRK3 NUPS3 PAK3
PALB2 PARKZ2 PAXS PBRM1 PDCDILG2 PDGFRA PDGFRB PDK1 PIK3C2B PIK3CA
PIK3CB PIK3CG PIK3R1 PIK3R2 PLCGZ PMS2 POLD1 POLE PPP2R1A PRDM1
PREX2 PRKARIA PRKC/ PRKDC PRSSE PTCH1 PTEN PTPN11 QKl RAC1
RAD50 RADS51 RAF1 RANBP2 RARA RB1 RBM10 RET RICTOR RNF43
ROS1 RPTOR RUNX1 RUNXIT1 SDHA SDHB SDHC SDHD SETD2 SF381
SLIT2 SMAD2 SMAD3 SMAD4 SMARCA4 SMARCB1 SMOo SNCAIP s0cs1 S0x10
S0X2 S0X9 SPEN SPOP SPTA1 SRC STAG2 STAT3 STATS 5TK11
SUFU SYK TAF1 TBX3 TERC (promoter only) TET2 TGFBR2 TNFAIP3 TNFRSF14
TOoP1 TOPZA TP53 7sci1 Tscz2 TSHR UZ2AF1 VEGFA VHL wisP3
wTi1 XPO1 ZBTB2 ZNF217 ZNF703
DNA Gene List: For the Detection of Select Rearrangements
ALK BCL2 BCR BRAF BRCA1 BRCAZ BRD4 EGFR ETVI ETV4
ETVS ETVE FGFR1 FGFR2 FGFR3 KIT MSH2 MYB MYC NOTCH2
NTRK1 NTRK2 PDGFRA RAF1 RARA RET ROS1 TMPRSS2

Additional Assays: For the Detection of Select Cancer Biomarkers
Microsatellite status
Tumor Mutation Burden




/- Poor-prognosis CUP of i
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