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Incidenca fuzi) NTRK pri raku

1. Tumoriji, ki imajo zelo pogosto fuzijo NTRK >90%
2. Tumorji, ki imajo man| pogosto fuzijo NTRK 5%-25%

3. Tumoriji, ki imajo redko fuzijo NTRK <5%



Karcinomi z zelo pogosto fuzijo NTRK

Sekretorni karcinom dojke

Expression of theETV6-NTRK3gene fusion as a primary event
in human secretory breast carcinoma.

Tognon C. et al. CANCER CELL: NOVEMBER 2002

‘Mammary analogue secretory carcinoma
of the salivary gland’ (MASC)

Mammary analogue secretory carcinoma of salivary glands, containing
the ETV6-NTRKS fusion gene: a hitherto undescribed salivary gland tumor
entity.

Skalova A. et al. Am J Surg Pathol: MAY 2010
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Karcinomi z zelo pogosto fuzijo NTRK

Sekretorni karcinom

Dojka

Otroci in odrasli

Lokalno agresiven

S 100, Mammaglobin, GATA3
ETV6-NTRK3
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Sekretorni karcinom dojke, prikaz pr

8 letha deklica
lokalni recidivi 6 let
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metastaze v mehkih tkivih prsnega kosa, pljuci

ETV6exon 5 NTRK3exon 15
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Shukla et al. JCO 2017
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Papilarni karcinom scitnice

mitoaen Survival

A % B factor

Mutacije BRAF Y %m
V600E (45%-70%) i

Mito;enic PI3 kinase
MAP kinase pathway

Fuzile RET (20%-40%)

Fuzije NTRK (5-10%)

scivalono!  Ceopes

mitotic machinery block/death
pathways

O’Neill C. Human Reproduction Update 2008




Papilarni karcinom scitnice

Incidenca mutacij NTRK

________________omRocCl ODRASL

Izpostavljeni sevanju 19% 14.5%
Neizpostavljeni sevanju  26% 2-3%
BRAF ‘wild type’ 10-20%

Fuzijski partneriji

- | NTRKI NTRK2 NTRK3

Odrasli in otfroci TPR ETV6
IRF2BP2
TPM3

Sciavolino P.J. Targeted Therapies in Oncology 2016
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Papilarni karcinom scitnice

Fuzije NTRK pogostejse v papilarnin karcinomih otrok

Fuzije NTRK pogostejse v papilarnih karcinomih odraslih, izpostavljenih
sevanju

Fuzija NTRK pomeni slabso prognozo v primerjavi s tumorji brez fuzij

Bon%orzone et al. High frequency of activation of tyrosine kinase oncogenes in human
papilllary thyroid carCinoma. Oncogene 1989.

Sciavolino P.J. Targeted Therapies in Oncology 2016.



Article = Published: 08 May 2017

Mutational landscape of metastatic cancer
revealed from prospective clinical
sequencing of 10,000 patients

Ahmet Zehir,Ryma Benayed [...] MlchaelFBerger-

Nature Medicine 23, 703-713(2017) = Download Citation &

1597 bolnikov metastatski karcinom s fuzijo (15%)
Najpogostejse fuzije: ALK, RET, ROS

Takoj za najpogostejsSimi : NTRK3 in NTRK]

or
ALK (n = 42)

BRAF (n = 33)
RET (n = 30)
ROST (n = 29)

No. fusion:

20
10

FGFR2 (n = 24)
FGFAJ (n = 23

NTRK3 (n = 10) A

PRKACA (n = 9) 1

NTRKT (n = 8)
STK171 (n = 86)
ERBB2 (n = 5)

MET (n = 4)

CDK12 (n = 4) 1
AKT2 (n = 4) 1
APS6KB2 (n = 2) -
RIPK4 (n = 2) 1

PLK2 (n = 2)
FGFRT (n = 2)
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Karcinomi z redkimi fuzuaml NTRK
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W S NTRK3

61 fuzijskin partnerjev NTRK1,2 in 3

NTRKT najvec razlicnih fuzijskin partnerjev

Kummar S. et al. Targeted Oncology 2018
Marchio C. et al. Ann. Oncol 2019



Karcinomi z redkimi fuzijami NTRK

delez
karcinomov

Karcinom NTRK1 NTRK2 NTRK3
pljuca 0.2%-3.3% CD74, GRPAPI TRIM24 /
IRF2BP2, MPRIP
P2RY8, SQSTMI,
TPM3
kolorektalni 0.7%-1.5% LMNA, TPM3, SCYL3 / ETV6
dojka 0.13% CGN, GATAD2B, / ETV6
LMNA, MDM4,
PEARI1, TPM3
pankreas 0.5% CTRC / /
ZolCni vodi 0.2% LMNA, RABGAPIL  / /
glava, vrat 0.02% PAN3 LYN

Penault-Llorca F, et al. J Clin Pathol 2019



Karcinomi z redkimi fuzijami NTRK

ESMO algoritem testiranja na fuzije NTRK

Sample to be investigated

I8 the histologle
tumour typa
associated with
high-prevalence
NTRK tusions?

No TRK
IHC nogative expressi

Datection of TRK
expression

IHC positive

Fuzije NTRK so v pogostih tumorijih (karcinomih) zelo redke
Dolocanje fuzij NTRK na vseh karcinomih rutinsko ni smiselno
IHK ‘presejanje’ je zanesljiv surogat prisotnosti fuzij NTRK




Karcinom pljuc (NSCLC)

Algoritem testiranja prediktivnih oznacevalcev

ALK MET HER2
S Fineriilk e ~ Trastuzumab emtansine ? & ' ‘ !
| e | hs | | The ‘Musts The ‘Shoulds
EGFR Sensitizing + Ceritinib ~ Dacomitinib 2
V g:::::: : > Loriatialh MET 3% ROS1 :
ka3 ~ Brigatinib > 1 Mutation 3% > Crizotinib ®
~ Osimertinib 4 . EGFR HER2 2% - l.'.‘ab_o_za.nt':nlbz . .
" Rodletinib® Other ROS1Z% | ol EGFR mutacije (15%) HER2 mutacije (1%)

[ e S ALK furiie (3%) MET
NTRK11% |~ Vemurafenib 2 ROST fUZije (]_3%) ex.14 Sklpplng (-I%)

~ Dabrafenib ?

T — BRAF V60OE mutacije  (1%) amplifikacija  (1%)

MEK1 <1% P
»~ Cabozantinib ?

j Oncogenic Driver > Alectinib 2 RET fUZije (] %)

De;i:e" » Apatinib ? oo
” Vindean? NTRK fuzije (<1%)
» Lenvatinib ?

\

NTRK1

Ke MEK1 PIK3CA ~ Entrectinib ?
1-Phasel —!3 Phase Ill ~ Trametinib 2 - 1Y30234142 ~ LOX0-1012
~ Selumetinib ? ~ PQR309* ~ Cabozantinib ?
2-Phase Il 4 - Approved  Cobimetinib ! > DS-6051b?

Tsao AS et al. JTO 2016 Lindeman NI et al. Arch Pathol Lab MED 2018
NCCN Guidelines Version3. 2019



Kolorektalni karcinom

Hypomeathylation Hypamatmdation

Fuzije NTRK se medsebojno izkljuCujejo z drugimi genetskimi
spremembami (c-KIT, PDGFRA, BRAF V600E, RAS mutacije...)

Fuzije NTRK so povezane z ‘MSI high' tumoriji

Fuzile NTRK so pogostejse v ‘MSI high' kolorektalnih karcinomih

B . Tumour site
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FBXW7 18% - - - - -
BRAF 15% - " “uw
POLD1 15% - S
MSH6 15% - - -
PIK3CA 12% o " e
MLH1 9% - - -
AXIN2 9% - - =
PALB2 9% - -
PMS2 9% - - -
SMAD4 9% - 3 -
CASPE 9% .-
CTNNB1 6% < :
ATR 6% ae
ATM 6% - L
PTEN 6% - -
CTCF 6% - -
TGFBR2 6% - -
KRAS 6% “ -
TCF7L2 6% L -
POLE 6% - -
SOX9 6% - -
ACVR1IB 3% -
AMER1 3% -
MSH2 3% -
CHD4 3% -
MAP2K2 3% -
MSi status llllllllllllllll!llllll"lllll"l

Genetic alteration

A. Cocco et al. Cancerresearch 2019 B. Pietrantonio F et al. JINCI| 2017

§ Msi-high § MSS or MSiHow
fFusion weTruncating mutation == Missense mutation

| Deep deletion = |nframe mutation



Kolorektalni karcinom

CRC with deficient MLH1/PMS2

:

Predlagani algoritem presejanja bolnikov
s kolorektalnim karcinomom na fuzije
ALK, NTRK, RET,...

Negative iti
= MLH1 promoter methylation testing e
BRAF V600E or
. KRAS/NRAS oncogenic
. Negative /  BRAF KRAS,NRAS \  mutation
MMR gene testin : :
< g g > \ Genclyol / No test for gene
fusion
No test for gene |
fusion IHC, FISH or NGS screening for oncogenic fusion Negative ol MR B witouf i

ALK, NTRK, RET. ...
Positive

MLH1-hypermethylatd
with fusion

Cocco et al. Cancer Research 2019/ Wang et al. Modern Pathology (2019)
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