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GIST avWTEPOU MEMTLKOU:
Aldyvwon Kol AVTLLETWTTILoON

[ewpyia Aalapakn
[QOTPEVTEPOAOYOC
ErtipeAntpla A'E2Y, FTaotpevtepoAOYLKN KALVLKNA

AvTtikapkviko Noookopeio Osayevelo Osoocalovikng

2uvAavTnon

EAIFAST KOXL HTIXTOAD VI

Noapaokeun 6 Maptiov 2020, Zevodoxeio Divani Caravel, ABriva

‘I 5” cnaseons | EEEANEELC OTN MOOTPEVIEPOADVID!



ErtdnuioAoyia

* [lpo€pyovtatl amno ta dldpeoa kuttopa tov Cajal
e 2ZTAVLOL OYKOL

e Enintwon 1/100000/€to0¢

* EAadpa cuXVOTEPOL OTOUC AVOPEC

* 60-65 €1n

e Mowdblatpikol GIST: dtadpopeTiki KAWLKN ovtoTnTa

-uUTtEPOYXN ota BNAEq,

-anovoia petaAlaéewv ota KIT/platelet-derived growth factor alpha
(PDGFRA),

-succinate dehydrogenase (SDH) enzyme complex,

-TIOAQTTAEC E0TLEC OTO OTOUAXO

-TOVEC AeUPASEVIKEC LETAOTAOELC

-ouoXEtion ne ouvdpopa: tplada Carney, Carney-Stratakis, NF1



GIST

¢ AlapepBpavikoc urmtodoxeag
TUPOOCLVLKNG KVvAoNG

@
4 |
f — SCF binding site
« Kw8womnoinon amnd to “
npwtooykoyovidio KIT ™3
-

- 5 1gG domains

* AOWLKN CUYYEVELL

* Platelet-derived growth
factor receptor (PDGFR)

e Bcr-Abl

KuTttapikn
HepBpavn

___Tyrosine kinase
domains

Taylor and Metcalfe. Hematol Oncol Clin North Am 2000



MetaAAdgelc KIT kat PDGFRA
GIST Kapio petdAain: ~ 10%

PDGFRA

MetaAAaén: 80% - MetaAAaén: 5-8%

<+— Exon 9 (10%)
’ Kuttaplkn pepBpavn

<+— Exon 11 (75%)
<— Exon 13 (1%)

<+ Exon 12 (1%)

<+— Exon 14 (<1%)

Kuttapomlaoua
Exon 17 (1%) l <+— Exon 18 (6%)

ngich et al. Hum Pathol. 2002
Corless et al. Proc Am Assoc Cancer Res. 2003



GIST

e Aldyvwon
— Evbookomnnon
— Evbookormiko vurtepnyoypadpnpua (EUS)
— Afovikn topoypadia, payvntikn topoypadia (CT, MRI)
— Topoypadia eknoumnnic molttpoviwv (PET-CT)
— loTtoAoyLKn g€€Taon



GIST
Evbookonnon

e Evbookomnon
— YrnoeniBnAtakot oykot: 1/300 ev60OKOTINOELG
— JTOopaxo¢ (60-70%), maxL éviepo (5%), olcodayog (< 5%)
— OuaAad opla, evéoauAikn mpoBoAn, ducloloylkog BAevvoyovog
— Kevtpkn e€€Akwon (omaviwg)
— MAeoPnodia <2 cm
 ANYn Broywv
— NaBida Boyioc: ZuvnBwe apVNTLKEC
— EUS-FNA

* Mn akpBAC MPoodLoPLOMOC UITWTLKOU SeikTn



GIST
EUS

Metpnon dlaotAoewv
2TiBada npoglevonc
Yrtonxoikn, opotoyevng aAloiwon
2NUela kakonOeLoc:
— >3 cm, avwpaAa opla

— YIEPNXOYEVELC EOTIEC, KUOTIKEC OAAOLWOELC,
OVOOLOVEVELD, EEEAKWON

AQPn kuttoplkov UAkoU / Bloyiag



Awayvwon GIST
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Evbookomiko Epyaotrplo A.N.©. OsayEvelo



Awayvwon GIST

¥ A 1 T HITACHI THEAGENEIO
HAKE S 1B et dfor/  FR:38
il : - ' Calip
D1: 455mm ! g 000
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Evéookormiko Epyaoctriplo A.N.O. Ogayévelo



GIST: Proposed guidelines for assessing the malignant potential
A. Gastric Gl stromal tumors

B. Small-intestine Gl stromal tumors

Tumor size Mitotic rate Predicted biologic behavior

<2¢m <5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 0 metastasis
>5 mitoses/50 HPF rate or tumor-related mortality: <4%

>2 cm <5 ¢cm >5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 16%

=2 em <10 cm <5 mitoses/50 HPF Metastasis rate or tumor-related mortality: <4%

=5 em <10 em >5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 55%

>10 ¢cm <5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 12%

>10 ¢cm >5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 86%

Tumor size Mitotic rate Predicted biologic behavior

<2em <5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 0

>2 cm <5 cm <5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 2%

>2 ¢m <5 cm >5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 73%

>5 ¢m <10 cm <5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 25%

>5¢cm <10 cm >5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 85%

>10 cm >5 mitoses/50 HPF Metastasis rate or tumor-related mortality: 5096-90%

Von Mehren et al. NCCN 2018



GIST
Blioyia

EUS-FNA > dtadepuikn Bloyia (atpoppayia, Staomopd
KUTTAPWV)

Avoykootnto: XopaKTNPLOTLKA OYKOU, EKTAON VOOOU

EmiBeBaiwon dtayvwonc (amapaitntn mpv tn xopnynon
Beparmneiag)

MpocdLopLoUOC YEVETIKWY UETAAAAEE WV
Metaotatikn voooc: CT kateuBuvopevn BloPia



National . . . .
Comprehensive NCCN Guidelines Version 6.2019 NCCN Gusdeines index

. ) Jable of Contents
] OIS Gastrointestinal Stromal Tumors (GIST) Discussion
APPROACH TO PATIENTS WITH VERY SMALL GASTRIC GISTS (<2 CH]i
WORKUP AT RESULTS OF INITIAL INITIAL MANAGEMENT FOLLOW-UP
PRIMARY PRESENTATION DIAGHOSTIC EVALUATION

E'Etl:;:;i]h EUS = Complete surgical resection ——= See GIST-S
+ Endoscopic ultrasound-
guided fine-needle
asgpiration (EUS-FNA)
* Irmg;;lingh
. . Consider periodic
Mo high-risk i . .
= | endoscopic or radiographic
EUS features surveillance

‘See Principles of Imaging (SARC-A)

l4dapted with permission from Sepe P3, Brugge WHRL A guide for the diagnosis and management of gastmintestinal stromal cell tumors. Mat Rev Gastroenters] Hepatol
2008;8:383-371. All recommendations for this algonthm are category 28,

IPossible high-risk EUS features indiude imegular border, cystic spaces, ulceration, echogenic focd, and heterogenaity.

KEndoscopic ultrasonography surveillance should only be considered after a thorowgh discussion with the patient regarding the risks and benefits. Evans J,
Chandrasekhara V', Chatahadi, KV, et al. The role of endoscopy in the management of premalignant and malignant conditions of the stomach. Gastrointest Endosc
20582{1)1-8.

Mofa: Al recommendations ane catepory 24 unisss othenwiss Indicated.
CHnbcal Trials: MCCH bellaves thal the best management of any patient with cancer 15 In a clinleal trial. Participation In clinlcal triale ks especially ancouraped.

GIST-2

Vismion S 23000, 021000 0 2130 Maliorsl Compateneve Cance: Metsork® (OO, Al rights MCCH C S wngl i may o b ey form wittcul He saprees weifisn peTriesion of KOO

Nalopakn I, YroemuBnAwakol oykot otopdyou, OeBpoudplog 2020



GIST
Aldyvwon

e Mopdoloyia kuttapwyv: atpaktoeldn (70), emBnAoetdn(20%), pLktn
e Avoooioctoxnueia

e CD117

e DOGI1: Aldyvwon CD117-apvntikwyv GIST

e MTWTKOC deiktnc (ava 5mm?2 = 50 HPF)

ESMO Guidelines. Ann Oncol 2018



Morphological features compatible with GISTs in HE
(T0% spindle cell, 20% epithelioid call, 10% mixed)

Pathological diagnosis of GIST by immunohistochemistry
and genotyping

=t KIT (+) > GIST
= KIT (=) —p=| DOG1 (+) ——
Mutation (+) o
| in KIT or PDGFRA
W
(+) yoganic
r 5.1553?4 : IMoes
DOG1 (-)
« Mutation (-} H— E‘m':f;] — Schwannoma
CD34(-) :
Dasmin (<) Consider |
il others |

Nishida et al. Gastric Cancer 2015



Kivbuvog umotpornng
(Tpomormoilnueva kptenpta NIH)

Very low <20
Low 2,1to05 <5 Any
Intermediate 2,1to5 >5 Gastric
<5,0 6to 10 Any
51to 10 <5 Gastric
High Any Any
> 10 Any Any
Any > 10 Any
>5 >5 Any
2,1to5 >5 Non gastric
5,1to 10 <5 Non gastric

Joensuu H. Hum Pathol 2008



Risk of recurrence of gastrointestinal stromal tumour after
surgery: an analysis of pooled population-based cohorts

_=11lcm < 2/50 HPFF
F 804 3 11-2-0cm
= 21-50cm - w=— 25/50 HPF
=
7 604 4
o 5-1-10-0cm
£ i
B
B 401 ] - - .
o censameng 10-1-15-0 cm
e g
20 4 6-10/50 HPF
f 10/50 HPF
0 p<0-0001 »15-0.cm p<0-0001
T T T T T 1 T T T T
0 5 10 15 20 5 ] 0 3 1o 15 20 25 30
Mumber at risk Mumber at risk
<1-0cm 94 14 4 0 ] 0 0 <2 per 50 HPF 545 254 134 65 26 5 o
11-2-0cm 114 41 3 B 2 Ju] 0 2-5 per 50 HPF 491 164 68 23 1 o 0
2-1-5-0cm 586 26 1] 35 15 4 0 G6-10per 5O HPF 167 45 10 3 1 o 0
5-1-10-0cm 491 159 68 3 3 o 0 =10 per 50 HFF 290 42 15 ] o o 0
10-1-15-0cm 176 A7 14 7 3 0 0
»15-0cm 115 22 13 7 4] a 0

Joensuu H et al. Lancet Oncol 2012



Risk of recurrence of gastrointestinal stromal tumour after
surgery: an analysis of pooled population-based cohorts

C D
100
= B0+
-PE;- -
g Stomach ll
E
=T 00 I N S, Ut N
e
£z _ Small intestine Mo rupture
& o :
B 409 -z T
3 H
& i Colon or rectum
............... e .
20+ . - E LT
E-GIST Rupture
p=0-0001 p<0-0001
0 T [ [ [ [ | T T T T T 1
o 5 10 15 20 5 30 o 5 10 15 20 25 30
Time from diagnosis {vears) Time from diagnosis (vears)
MNumber at risk Mumber at risk
Stomach 956 345 146 64 19 3 ] Mo rupture 1004 70 g1 5 & 1 i
Small intestine 515 162 70 26 g 2 o Rupture kT & a 1] o o 1]
Oesophagus B 2 2 0 0 0 0
Colon or recturn 84 32 15 & 1 o o
E-GIST 61 13 3 2 1 a o

Joensuu H et al. Lancet Oncol 2012



Mitatic count

Mitotic count

E Mon-gastric with no rupture

H Mon-gastric with rupture

Tirrmour size (o) Tumiowr size {crm)
0% 10% 20% 40% 6% BO% 00% 100%

Joensuu H et al. Lancet Oncol 2012



Rupture
status
unknown

No
rupture

Rupture
present

Mitotic count Mitotic count

Mitotic count

Prognostic contour maps

Gastric GIST Non-gastric GIST  Extra-Gl tract GIST
€ 0 y Example:
g 18 8 No rupture,
5 3 -
; s S s gastric GIST, 5.1
% 2 5 w15 25 01 2 5 10 15 25 % 2 5 1015 25 cm, 9 mitoses/50
Gasmc WI{h no ruplura Non—ggg{ﬁg E---r"vﬁ'l?:-ﬂn?.u”;u|:1|.Jna! E- GWW EE ‘F:ITPIUI'E HPFS
50 50 50 -
25 ‘é o5 -é o5
i 2 10 g 1 10-yr risk of
; s 3 =3 recurrence:
~— 100%
) 10 15 25 0. =i 10 15 25 % 2 s 10015 25 zgi
T r?é”&. AR re Mon— gamtrlc Wzﬁ'l r?ﬁl'n-m. E—[]_-:.Lljﬁu{wstﬁ?uc urg
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Mitotic count

o e Do G

0%

Mitotic count
=0 haon S R

N 2 5 10 15 25 0.1 2 5 10 15 25 N 2 5 10 15 25
Tumaor size cm Tumaor size cm Tumaor size cm

Joensuu H et al. Lancet Oncol 2012



Prediction Tools MSKCC
Survival Without Recurrence Following Surgery

Enter Your Information Clear Calculate

What was the size of vour tumor?

12 cm (0 to 503

Where was your tumor located?

Stomach +

was the mitotic index listed on your pathology report equal to or greater than 5 per 50 HPF?
D Yes No
Mote: Check “ves” if the mitotic index was listed on the pathology report as greater than or equal to & per 50 high-

powered fields (HPF) seen under the microscope.
What is mitotic index?



Prediction Tools MSKCC
Survival Without Recurrence Following Surgery

$ Memorial Sloan Kettering
. ] Cancer Center

Prediction Tools / Gastrointestinal Stromal Tumor Nomogram

Survival Without Recurrence Following Surgery

Your Results

PROBABILITY OF RECURRENCE-
FREE SURVIVAL AFTER SURGERY
FOR GASTROINTESTINAL STROMAL
TUMOR

2YR | 21 5YR | 4

IR RIXXRIEIRIIRRIRY
219 | ititiiiivitiididviiid

teeeeRRRRRRRRRRRRRRY




GIST
MetaAAageLc

e [oviOLakn availuvon

e ErmiPfeBaiwon tnc dtayvwong

e Atdyvwon CD117/DOG1-apvntikwyv GIST
e [1pOoBAETTIKA KOl TPOYVWOTLKN aglo;



Exon Frequent mutations

Frequency Characteristics and site

KIT

Mutations and clinicopathological features

Imatinib

sensitivity

All exons 80 %

8 Rare

9 Insertion of AY 5-10 %
502-503

11

13
17

Deletions, missense 60-70 %
mutations, insertions

Deletion of codon 557
or 558

Intemal tandem
duplication
K642E 1 %

DE20Y, NB22K, 1 %
Y823D

All sites
Small bowel

Small bowel, colon, spindle, ageressive

All sites

Aggressive, poor prognosis

Bemgn featres, chnically indolent, female, stomach

All sites
All sites

Yes,
intermediate

Yes

Yes

No for
D816V

Nishida et al. Gastric Cancer 2015



Exon Frequent mutations

PDGFRA

Frequency Characteristics and site

Mutations and clinicopathological features

Imatinib
sensitivity

All exons

12 Missense mutations
14 NOSIK

18 D842V

10 %
1-2 %
<1 %
10-5 %

Epithelioid, clinically indolent
All sites
Stomach, epithelioid

Stomach, mesentery, omentum, epithelioid

Yes
Yes

No for
DE42Y

Nishida et al. Gastric Cancer 2015



Mutations and clinicopathological features
Wild-type

Genes Exon Frequent mutations Frequency Characteristics and site Imatinib
sensitivity
BRAF VoO0OE Rare
SDHAISDHBISDHC/ ~2 % Carney-Stratakis syndrome®; stomach, multiple,
SDHD mutations immunohistochemically SDHB negative

Juvenile GIST; stomach, clinically indolent, multiple,
immunohistochemically SDHB negative

Loss of SDH Carney triad"; stomach, clinically indolent, juvenile
expression onset, immunohistochemically SDHB negative
HRAS, NRAS <l %
mutation
NFI mutation 1-2 % Small bowel, clinically indolent, multiple, spindle

SDH succinate dehydrogenase,
SDHB succinate dehydrogenase iron—sulfur Nishida et al. Gastric Cancer 2015
subunit (subunit B)



Table 1. Personalised medicine synopsis table

Biomarker Method Use LocE GoR
Mitotic Pathology Disease classification IV A
index Prognostic relevance
Used for medical treatment
decisions
KITPDGFRAS  Sanger Disease classification A
BRAF sequencing  Prognostic relevance
or NG5S Predictive relevance
Used for medical treatment
decisions

Currently actionable/
targetable

SDH IHC Disease classification Il A

Prognostic relevance
Predictive relevance

Used for medical treatment
decisions

yidelines. Anh Oncol 2018

(in
q




GIST
Afovikn topoypadia

e AmnewkovioTikn HEBodoc ekAoyNC
— CT > MR
* MRI: 0pB0, Nmap
e Apxkn dtayvwon
— Extipnon evéokolAlakng paloc (Ektoon, LETAOTAOELC)
e Juumnaync pala pe opaAd opLa, VTEPTIUKVN
e >15cm: VEKPWTLKA, OLLOPPAYLKA, EKGUALOTIKA OTOLXEL
— Alepelivnon ATUTING CUMTTTWHOTOAOYLOC
— Tuyaio evOOOKOTIKO gUpnua
* MapakoAovBnon
— Meteyxelpntikn ava 3-6 HAVEC
— Extipnon Bepamevtikol amoteAeéopatoc ava 1-3 HAVEC



GIST
Afovikn topoypadia

EKTLUNON OITOTEAECUATIKOTNTOC:
Mukvotnta PAAPNG

:56:33.72
MA 35
Pl 2

V120

As 165

105

T00 pur:

Baseline @eparneia pe imatinib mesylate

Courtesy of Dr. G.D. Demetri



Cumulative fraction

Cumulative fraction

free of progression

free of progression

Good response (n=28)
== Poor response (n=30)

Response by RECIST

Cumulative fraction

1.0

0.8

0.6 =

0.4 =

0.2 =

Time (months)

Good response (n=49)
=== PoOr response (n=9)

Cumulative fraction

Time (months)

free of progression

free of progression

1.0=—

0.8 =

0.6=

0.4 =

0.2 =

RECIST vs. Choi Criteria: Response Assessment

Responders (n=46)
=== Non-responders (n=53)

1.0

0.8=

0.6

0.4=

0.2=

Time (months)

Response by Choi criteria

Responders (n=81)
=== Non-responders (n=17)

Time (months)

Benjamin RS et al. J Clin Oncol 2007



GIST
FDG-PET (Positron Emission Tomography)-CT

e Ektipnon oykou (vs CT)

— AMN\ayeEcg otn petafoAlkn dpaoctnpLotnta mponyouvtal
TWV OVOATOMLKWY

— A/6: evepyoTnTa OYKOU VS VEKPWON
— Metaotaoelc ov dev eival epdaveic oe CT

— YmokaBiota tn CT o€ nepUMTWOoeLS aAAEPYLAC OTO
OKLOLOTLKO (mtepLtovalikn voooc)
* [MpwLun eKTLUNON OITAVTNONC OTN LOPLOKA OTOXEULEVN
Beparmneia

NCCN Guidelines V 2. 2018
ESMO Gudelines Ann Oncol 2014



GIST

PET-CT: Mpw kat 3 eBSopddec petd amo
Bepameia pe Imatinib




Sunitinib Benefit in Imatinib-Resistant GIST

Baseline Day 7 PET

PET scan

after 7 days
of sunitinib

<— Normal
heart

»
Normal
* “_a‘\‘ kidneys

CT scan
after

2 months
of sunitinib

Demetri GD, et al. Clin Cancer Res. 2009:15:5902.



analysis

Performance ofF-18 FDG PET/CT for Predicting Malignant Potential of
Gastrointestinal Stromal Tumors: A Systematic Review and Meta-

Sxudyld SEMSITIVITY [95% CI) Shuyid SPECIFICITY {08% C1)
Kamata T (1] B 082 |0.73 = 06 Kaneta T [3] 0.8 071 = 1.00|
Harssia T [H] — 055 .64 - D58 Hanala T[] L84 071 — 1.0
Tosniwa K -_—- 100 |05 = 100 ¥ oshikaea K 100|040~ 1.00]
Dipmi ¥ - 070 [0.36 - 0.0 Ctormi 060 029 - 0LAs]
Tokumeio M e 086 .57 - D] Tokumato N — CLES 0,25 - 0.85]
Yamnda M [a] - 0.91 [0.E8 - 1.00] Yamaca M [a] 01.90 [0.E& - 1.00]
Yamnnda M B} 1.0 0.2 - 1.0 Yamada M [&] LB — .00
Yamaca M [c] . CLAD 1,28 - 0.95] Yamada M [2] (.75 0.4 - £.55]
Park JW .- CUBE .42 = 1.00] Prark, MY (LGS [0.74 = 1.00]
Cheo MH _— 05D |0.ES - [0S Cha MH _— OLFT 0.8 — 0.5
COMBINED -::j} [ S50 B0 — 0.54] COMBINED 0BB[0. TS — 054

1 Q=815 dal=8.00, p= 0.72 Q=23.20 =500, p = Q.04

12 = 0000 [0.00 - B7.74] 1Z = 8120 [34. 42 - &7 .58]
u!-s 1.1rJ -u.rz |!u
SEMBITATY SPECFICTY

7 studies (188pts)

Pooled Sens: 0,88 Pooled Spec: 0,88 Kim SJ, Lee SW. J Gastroenterol Hepatol 2018



GIST
Oepamneia

* Qeparneia
— Xelpoupykn/evbookomikn e€aipeon
— QoPUOKEUTLKN
* [TpoEyXELPNTLKA
e ETtLKOUPLKN
* JUOTNMOTIKNA
— 1" ypapun
— 2" ypaupun



GIST
Xewpoupylkn Oepamneia

MANPNC €aipeon TOU OYKOU LLE ApVNTIKA OPLOL EKTOUNG
— Oykot> 2 cm (ESMO, NCCN)
— Oykot1-2 cm;
e EUS gupripata upnAou kivduvou ‘kakorBetac’
Alepelvnon TNC MEPLTOVAIKAC KOLAOTNTOLG
MNpooektikn anokGAAnon ano nopakeipeva opyava i en bloc ektoun

Mn avaykaia n eupeia ektopn Un nPooBANBEVTWY TUNUATWY KAl N
adaipeon Aepdpadevwy

Emaveyxeilpnon o€ mepumTtwoeLg OETIKWY oplwv EKTOUNAG;
Aamapookorikny adaipeon

— Taotpkol OykoL< 5 cm

— 'Oykol AeTtTOU €VTEPOU;

— Awatpnon TG aAKEPALATNTOC TOU OYKOU



GIST
EvOookorikn e€aipeon

e [ BAaBec <4cm
e EvboavuAkn avarmtuén
* TEXVIKEC

Nonexposed
EFTR

Plicator
GERDX

Cap-mounted clips

a B
| Nontunneled
— exposed EFTR.
[A]

- Wy
£\ ’7' f Tunneled |

. — exposed EFTR
N STER [B]
\ J




GIST- Evbookorikn e?,a'tpeor]

.

Monkemdiller Case 1 35 Suction of omental patch ol
2014 report through prf, closure with
Endoscopy OTS clip [ovesco]
Guo Retro 19/23 12.1+4.7 Grasp the gap’s sides, 100 valt
2015 closure with OTS clip
Surg Endosc [ovesco]
Ye retro 195 17 (10-40) traditional endoscopic 97.1* 98.6%* 6 GIST
2016 gastric, resection or via vnAou/evélapecou
AMIJG 3 submucosal tunneling (ST) KwwdUvou
duodenal clips combined with an Xwpig dedopéva
endoloop mapoakoAouBnong
TanY Retro 52 17.8+7.2vs 20 STER vs 32 EFTR 95 vs 95vs 96.9 mean follow-up of 10.9
2017 20 STER gastric 15.4+6.6 96.9 and
Surg Endosc vs 32 23.8 months,
EFTR respectively.
Lv X Metanal 28cs NA STER 97.5 94.6 Xwpig dedopéva
2017 ysis of 1085, not mapoakoAouBnong
Surg Endosc cs only gists
ChenT retro 28/180 26 (20-50) STER 90.6 36m
2017
Ann Surg
Schmidt A, 2015 retro 18/31 19.0 (9-42) Nonexposed endoscopic 100 90.3 7.1m

Endoscopy

full-thickness resection



GIST
Doappakevtikn Oeparneia

* Imatinib Mesylate
— EKAEKTLKOC OVOLOTOAEQLC TNC TUPOCLVLKAC KWVAONC
— Katnyopla: Phenylaminopyrimidines
— 1996: STI-571, avaotoAcac kivaonc ABL otn XMA

C,oH5,N,0¢CH,SO,
MW 589.7



GIST
Ermtikouplkn Bepamneia

e ESMO: Adjuvant imatinib for 3 years is the standard
when the risk of GIST relapse is significant. It should
not be considered when the risk is low. There is room
for shared decision-making when the risk is
intermediate.!

* NCCN: Postoperative imatinib for 36 months should
be considered for high-risk GISTs.?

1 ESMO Guidelines Ann Oncol2014
2 NCCN guidelines v. 6.2019



GIST
Adjuvant trials

ClinicalTrials.gewv Frimary
|dentifier Phase Design Key Eligibility Criteria End Paint Main Results
ACOS0G 29001 Il Randomized; imatinib 400 mg/d ~ Size = 3 cm RFS HR, 0.6, 95% CI, 04310 0.75
(NCTO0041197) for 1 year v placebo for 1 year (F < .00,
Mo difference in 05 (F < 19)
EORTC 62024 1l Randomized; imatinib 400 mg/d  Intermediate aor high nisk accordin FFS Gyear IFFS, 87% v84%; HR, 0.79;
(NCTOM03168) tor 2 years v observation to NIH cansensus classification”® 98.5% CI, 0.50 to 125 (P= 21},
Mo difference in 0%
8SG XvIIVGerman® I Randomized; imatinib 400 mg/d  High risk using modified NIH criteria®™®  RFS Svear RFS, 71% v52%; HR, 0.60;
(NCT00116935) 1 v3 years {size = 10 ¢m, rupture, mitatic count 95% Cl, 0.44 to 0.81 [P < .001).
= 10 per 50 HPFs, or size > 5 cm Byear OS, 92% v 85%; HR, 0.60;
= =
andomized, imatini m astric with > 10 mitoses per cerual ongoing
(NCT02413736) for 3 v5 years 50 HPFs, nongastric with = 5
mitoses par 50 HPFs, or rupture
ImadGist I1l Randomized, imatinib 400 mg/d ~ Estimated risk of recurrence = 35% DFS Accrual angoing
(NCT02260505) for 3 v6 years
ingle conort, Imatnio 400 mg ize = U ¢, rupiure, Up 10 year Us, &3 7o
(NCTQ0025248) for 1 year peritoneal implants
Japanesa study™ Il Single cohort; Imatinib 400 mg/d  High risk according to NIH consensus RFS Joyear AFS, 43%
(NCT00171977) for 1 year classification®”
Korean study™ I Single cohort, Imatinib 400 mgfd  Size = 10 em, mitotic count = 10 per RFS byear RFS, 46%
(NCT00278476) for 2 years 50 HPFs, or size 510 cm and mitotic
count 510 per 50 HPFs
PERSISTS I Single cohort; Imatinib 400 mgfd ~ Size = 2 cm and mitotic count = 5 per  RFS Byear RFS, 80%
(NCTO0867113) for 5 years 50 HPFs, or nongastric GIST = 5.¢cm

Von Mehren et al. J Clin Oncol 2018
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67 (74%) pts: high risk, 24 (26%): intermediate risk
e 45 (49%)/ 91 patients discontinued adjuvant imatinib

rabakmhty

e=Free Survival P

Time to Relapse (Momths)

5-year RFS 90% (95% CI, 80-95)

Chandrajit R et al. ASCO Annual Meeting 2017



Effect on overall survival:
A retrospective analysis
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Wide distribution of Imatinib exposure
without reliable correlation with dose

A400-mg dose
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Demetri et al. J Clin Oncol. 2009



GIST patients with lowest imatinib blood levels
had higher risk for rapid disease progression
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Plasma levels of imatinib (trough)

400 mg/day: trough levels exceeded 1,000 ng/mL in all cases
300 mg/day: although the trough levels tended to be low compared to 400
mg/day cases, they exceeded 800 ng/mL

Case Gender Body [matinib Plasma level Overall
weight, kg dose, mg/day (trough), ng/mL response
1 M 52 400 2,077 PR
2 M b6 400 1,313 PR
3 M 40.5 300 1,039 PR
4 M 56 400 1,026 PR
5 F 45 300 955 SD
b F 59 300 807 PR
7 M 59 400 1,303 NE

PR: partial response, SD: stable disease,

NE: not evaluated _ _
Ogata et al. Digestion 2018
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Initial Treatment of Metastatic GIST

* Important to do molecular testing before selecting therapy

KIT or PDGFRA

- Imatinib

mutation™® (V85% of pts)

* Remaining 15% of patients:

— Molecular testing may reveal another appropriate targeted therapy
based on result (eg, BRAF mutation, NTRK fusion)

— ~10% of patients have inactivation of SDH complex; no standard therapy

*PDGFRA D842V mutation is not responsive to imatinib.
NCCN. Soft Tissue Sarcoma. V2.2019.



First-Line GIST Treatment: Imatinib

* Inhibits several kinases, including KIT, PDGFRA

* Dosing suggestions!al:
— KIT exon 11 mutation: standard 400-mg dose
— KIT exon 9 mutation: start with 400 mg, increase up to 800

mg
* Most PDGFRA mutations are responsive; D842V is an
exception
» Common toxicities[®!:

— Edema; Gl (nausea, vomiting, diarrhea); muscle cramps;
fatigue

a. NCCN. Soft Tissue Sarcoma. V2.2019; b. Gleevec® Pl 2018.



Investigational Approaches: Avapritinib

* Selective KIT and PDGFRA inhibitor
{Active against PDGFRA D842V and KIT exon 17[311

* Phase 1 NAVIGATOR study!®’

— Efficacy
* PDGFRA exon 18 (n =43): CBR 95%; ORR 86%; mDOR NR
= > 4th-line (n=111): CBR 41%; ORR 22%; mDOR 10.2 mo
— Safety

= Grade 3/4 TRAEs: anemia (16.2%), fatigue (6.4%), bilirubin (3.9%),
cognitive effects (3.9%), diarrhea (2.9%)

a. Gebreyohannes YK, et al. Clin Cancer Res. 2019;25:609-618; b. Heinrich MC, et al. ASCO® 2019. Abstract 11022.
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MSome patients may rapidy become unresectable; dose monitoring is essential.

Oif life-threatening side effects occur with imatinib not managed by maximum
supportive treatment, then consider sunitinib.

Phiedical therapy is the usual course of treatment. However, patient may procesd
to surgery if bleeding or sympiomatic.

Because patients with advanced GISTs have different responses to imatinib,
mutational testing should be performed. Approcdmately 80% of patients hawve
disease that responds to imatinib when their tumors have a KIT exon 11
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indicated. Frequency of response assessment imaging may be decreased i
patient is responding to treatment.
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"Prograssion may be determined by abdominalipetvic CT or MR with contrast
with clinical interpretation; PET scam may be used to darify if CT or MR are
ambiguous.

YSuggect referral to a sarcoma specialty center.

VAssess medication adherence before determining that therapy was ineffective.

WCollaboration between medical oncologist and surgecn is necessary fo determine
the appropriateness of surgery, following major response or sustained stable
disease. Maximal response may require treatment for 8 months or more to
achieve.
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Sunitinib in advanced GIST after Imatinib failure
Phase Ill trial
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Clinical Outcomes of Patients With Advanced Gastrointestinal
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Oeparneia GIST
Sunitinib (Sutent, Pfizer)

* Eykplon FDA: 1/2006
e AvaotoA<ac KIT, PDGFRA, VEGFR
e 2"Sypappng Beparmeia
— Avtiotaon otn Bepamneia pe Imatinib (a’-yevnc B’-yevnc)
— Avoaveéia otn Bepamneia pe Imatinib
e Xopnynon oo ToU CTOUOTOC
— 50mg x1, 4 €B0b., 2 €B6. drakomn
— 37,5 mg x1 (ouveyxng xopnynon)



Efficacy and safety of regorafenib for advanced GISTs
after failure of imatinib and sunitinib (GRID):
an international, multicentre, randomised, placebo-controlled,

phase 3 trial
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Efficacy and safety of regorafenib for advanced
GISTs after failure of imatinib and sunitinib (GRID): an
international, multicentre, randomised, placebo-controlled,
phase 3 trial
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Third-Line GIST Treatment: Regorafenib

* Inhibits KIT, PDGFRA, RET, RAF1, BRAF, VEGFR, FGFR]
* FDA-approved for use after imatinib and sunitinib(®!
— Dosed at 160 mg daily 21 of 28 days
* Efficacy
~  mPFS 4.8 mo; ORR 4.5%I
» Common toxicities[®!:

— Hand-foot skin reaction; fatigue; diarrhea; hypertension; dysphonia;
mucositis; rash; nausea

a. Bauer S, et al. Drugs. 2015;75:1323-1334; b. Stivarga® Pl 2018;
c. Demetri GD, et al. Lancet. 2013;381:295-302.



Resumption of imatinib to control metastatic or
unresectable GISTs after failure of imatinib and sunitinib (RIGHT): a
randomised, placebo-controlled, phase 3 trial
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Kang YK et al. Lancet )ncol 2013



Investigational Approaches: Crenolanib

* Inhibits FLT3, PDGFR, KIT
* Active against PDGFRA D842V/a]

» Dose-escalation phase 1/2 study (N = 20)!®]
— Efficacy
= 31% CBR (5/16) in patients with D842V
= 2/16 PRs
— Safety
= Grade 3/4 AEs: LFT elevations (n = 3), anemia (n = 3)

a. Heinrich MC, et al. Clin Cancer Res. 2012;18:4375-4384; b. von Mehren M, et al. ASCO® 2016. Abstract 11010.



VOYAGER: Phase 3 Trial of Avapritinib in Third-
and Fourth-Line GIST

Avapritinib

Patients previously treated 300 mg once daily

with imatinib and 1 or 2
other TKIs (N = 460)

Regorafenib
160 mg once daily
3 wk on/1 wk off

Primary outcome: PFS
Secondary outcomes: ORR, OS, QoL

* Additional clinical trials are planned, including second-
line trial that includes genotype testing

ClinicalTrials.gov. NCT03465722.



Key Takeaways

* Select best available therapy based on molecular profile

For KIT exon 11, frontline imatinib is standard

For KIT exon 9, try to dose-escalate imatinib

If BRAF mutation, consider off-label BRAF inhibitor
If NTRK fusion, use on-label larotrectinib

If SDH-deficient, refer to GIST center

If D842V, enroll in clinical trial or obtain active agent through
expanded access

If no suitable therapy is available, find a clinical trial



GIST
Multidisciplinary Team

* Molecular BioloGIST
* PatholoGIST
* GastroenteroloGIST
* Medical OncoloGIST
* Surgical OncoloGIST
* RadioloGIST
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