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Gastrointestinal Stromal Tumors: The Incidence,
Prevalence, Clinical Course, and Prognostication in
the Preimatinib Mesylate Era

A Population-Based Study in Western Sweden

H Symptomatic Incidental Autopsy

B. Nilsson et al., Cancer 2005

Gastrointestinal Stromal Tumors: Recent
Advances in Understanding of Their Biology

MARKKU MIETTINEN, MD, MAARIT SARLOMO-RIKALA, MD,
AND JERZY LASOTA, MD

Gastrointestinal stromal tumor (GIST) is the preferred term for nerve mumors (GANT) overlap. The cell of origin is not fully
mesenchymal tumors specific for the gastrointestinal tract (60% in dl d, but r blance to the interstitial cells of Cajal, expres-
stomach, 30% small intestine, 10% elsewhere). GISTs include most sion of some smooth muscle markers, and occurrence outside of the
tumors previously desig 1 as leiomy , cellular leiomyoma, Gl-tract suggest origin from multipotential cells that can differentiate
leiomyobl and leiomy . H » in the esophag into Cajal and smooth muscle cells. Hum PaTHoL 30:1213-1220.
leiomyoma is the most common mesenchymal tumor, GISTs are Key words: leiomy coma, GIST, pathology, c-kit, genetics.
composed of spindle (70%) or epithelioid (30%) cells, and 10%-30% ib fati GI, gastroi inal; AFTP, Armed Forces Institute
are ligy howing intra-abdominal spread or liver metastases. of Pathology; GIST, gastrointestinal stromal tumor; HPF, high-power
They are i hi hemically positive for ekit (CDI17), CD34, field; HCD, heavy-molecular-weight cald PCNA, proliferating
and sometimes for actin but are almost always negative for desmin cell nuclear antigen; GANT, gastroi inal aut ic nerve tumor;
and S100-protein. The malig GISTs especially show activating CGH, comparative genomic hybridization.

mutations in the c-kit gene. GISTs and gastrointestinal autonomic

» Symptomatic: signs/symptoms related to location and size
of tumor

« Vague Gl pain or discomfort
* Gl hemorrhage
* Anemia

« Anorexia, weight loss, nausea, fatigue, and additional
Gl complaints

» Acute intraperitoneal bleeding or perforation

Hum Pathol. 1999



GIST: standard treatment




Relapse patterns




Avapritinib

Sunitinb PDGFRA-D842V
metastatic GIST mutant GIST
mPFS 5.6 mo mPFS 29.5 mo
ORR 6.8%

ORR 87.5%

2002 2006 2012

Imatinib Regorafenib Ripretinib
metastatic GIST metastatic GIST metastatic GIST
mPFS 20.4 mo mPFS 4.8 mo mPFS 6.3 mo

ORR 51% ORR 4.5%

ORR 9.4%

Verweji J et al. Lancet 2004

Demetri GD et al. Lancet 2006
Demetri GD et al. Lancet 2013

Blay JY et al. Lancet Oncol 2020
Heinrich MC et al. Lancet Oncol 2020



Molecular biology
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GIST KIT/PDGFRA WT
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m KITexon 11
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® KIT other
PDGFRA

= SDH deficient

= BRAF

m RAS

m RTK translocation

= NF1

® Quintuple wild type

Adattato da C.M. Kelly et al, J Hematol Oncol 2021



Progression-free survival in gastrointestinal stromal

tumours with high-dose imatinib: randomised trial >
Jaap Verweij, Paolo G Casali, john Zalcberg, Axel LeCesne, Peter Reichardt, Jean-Yves Blay, Rolf Issels, Allan van Oosterom, Lancet 2004; 364: 1127-134
Pancras C W Hogendoorn, Martine Van Glabbeke, Rossella Bertulli, lan judson, for the EORTC Soft Tissue and Bane Sarcoma Group, the talian See Comment page 1101
Sarcoma Group, and the Australasian Gastrointestinal Trials Group* *Study investigators listed at end
of report
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400mg/die

400 mg once a day (n=470) 400 mg twice a day (=47 2)
Grade 1 ? 3 4 1 ? 3 4
Aty side-effect 98 215 123 9 41 190 201
A i 1] 128 14 I 10 187 e 2
Lewcopenia 128 ] 13 - 138 77 10
Granulooytopenia i 63 20 13 89 81 22 11
Thrombocytopenia 18 3 5 2 19 (] 2 4
Oedema 736 ETS 13 1 00 165 a1 ]
Fatigue 1 o0 28 177 146 50 1
Fever 9 13 4 60 15 3
Pruritus 5% 17 4 70 el i -
Rash Bo 34 11 - 121 74 24 1
Anorexia 76 37 8 1 119 63 8
Constipation 52 18 4 1 61 19 7
Diarthoea 160 58 7 1 170 73 I
Mausaa 170 47 12 - 170 101 15
Vomiting 86 25 12 1 107 60 13
Bleading 34 4 12 1 B4 3 30 ]
Infection 34 34 12 1 41 36 n 1
Dizziness 44 7 1 - 50 9 2
Arthralgia 50 11 - 56 15 4
Headache 59 15 1 54 8 4
Myalgia & 7 1 91 a5 5 =
Plawritic pain 159 60 19 2 143 83 33 1
Cough 52 g 1 53 13 1 -
[yspnoea - 19 14 1 - 62 16 5
Renal or genitourinary 43 16 2 1 48 22 10 3

[Diata are mamber of patiants who started par-protocol treatment.

Table 3: Side-effects by grade of toxic effect

Lancet 2004:364:1127
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Phase III Randomized, Intergroup Trial Assessing Imatinib Ten-Year Progression-Free and Overall Survival in Patients
Mesylate At Two Dose Levels in Patients With Unresectable With Unresectable or Metastatic GI Stromal Tumors:

or Metastatic Gastrointestinal Stromal Tumors Expressing Long-Term Analysis of the European Organisation for

the Kit Receptor Tyrosine Kinase: 50033 Research and Treatment of Cancer, Italian Sarcoma Group,
Rber 5. Bengamsi . Koni Raymond, Sovie L. Bl Larence . Baker Rober G Mk and Australasian Gastrointestinal Trials Group Intergroup
Michael Tanaka, J. Randolph Hecht, Michael C. Heinrich, Christopher D.M. Fletcher, John J. Crowley, and Phase 111 Randomized Trial on Imatinib at Two Dose Levels

Ernest C. Borden
Paolo G. Casali, John Zalcberg, Axel Le Cesne, Peter Reichardt, Jean-Yves Blay, Lars H. Lindner, Ian R. Judson,
Patrick Schiffski, Serge Leyvraz, Antoine Italiano, Viktor Griinwald, Antonio Lopez Pousa, Dusan Kotasek, Stefan
Sleijfer, Jan M. Kerst, Piotr Rutkowski, Elena Fumagalli, Pancras Hogendoorn, Saskia Litiere, Sandrine Marreaud,
Winette van der Graaf, Alessandro Gronchi, and Jaap Verweij on behalf of the European Organisation for Research
and Treatment of Cancer Soft Tissue and Bone Sarcoma Group, Italian Sarcoma Group, and Australasian
Gastrointestinal Trials Group
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Discontinuation versus continuation of imatinib in patients

-+

Interruption group: median progression-free survival 12-0 months (95% €1 9-0-16-6)
Continuation group: median progression-free survival NR (95% CI NR-NR)
HR 0:13 (95% C1 0-03-0-58); log-rank p=0-0016

CrossMark
L] . .
with advanced gastrointestinal stromal tumours (BFR14):
exploratory long-term follow-up of an open-label,
multicentre, randomised, phase 3 trial
Jean-Yves Blay*, Quentin Devin*, Florence Duffaud, Maud Toulmonde, Nelly Firmin, Olivier Collard, Emmanuelle Bompas, Benjamin Verret,
Isabelle Ray-Coquard, Sebastien Salas, Clemence Henon, Charles Honoré, Mehdi Brahmi, Armelle Dufresne, Marc Pracht, Alice Hervieu,
Nicolas Penel, Francois Bertucci, Maria Rios, Esma Saada-Bouzid, Pauline Soibinet, David Perol, Sylvie Chabaud, Antoine Italiano, Axel Le Cesne
100 —— Interruption group: median progression-free survival 61 months (95% Cl 2.5-10-1) 100 4
90 —— Continuation group: median progression-free survival 27-8 months (95% Cl 19-5-37-9) 90
HR 0-36 (95% C1 0:20-0-64); log-rank p=0-0003
g 807 g 804
% 70+ T 70
3 604 E 60
lyr 12 5yrs o
5 404 5 404
é’, 30 i 304
5 204 ;31 204
104 ) 10
0 T T T T T T T T T T T T T T T T T T T T 1 0
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228 240 250 0

Number at risk Time from 1-year randomisation (months)

(number censored)

Number at risk

Interruption group 32(0) B(0) 4(0) 3(0) 3(0) 3(0) 3(0) 3(0) 2(1) 2(1) 201 2(1) 2() 20 2(1 201 1) 1) 1) 1(1 () (number censored)
)

Continuation group 25(0) 21(0) 15(0) 9(1) 6(1) 6(1) 6(1) 6(1) 4(1) 3(1) 3(1) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) 1(3) o

1004 Interruption group: median progression-free survival 7-0 months (95% CI 3-5-11-7)

90+ Continuation group: median progression-free survival 67.0 months (95% Cl 48.8-85-6)
80 HR 0-15 (95% C1 0-07-0-32); log-rank p<0-0001
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Secondary resistance:
molecular heterogeneity

Distribution of secondary mutations
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Efficacy and safety of regorafenib for advanced
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S Table 2: Drug-related adwverse events in 210% of patients during double-blind treatment period
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Placebo 12 5 0 0 61 57 41 16 3 1
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160 mg/day, 3 settimane on, 1 settimana off

Lancet 2013;381:295



Ripretinib in patients with advanced gastrointestinal
stromal tumours (INVICTUS): a double-blind, randomised,
placebo-controlled, phase 3 trial

Jean-Yves Blay, César Serrano, Michael C Heinrich, John Zalcberg, Sebastian Baver, Hans Gelderblom, Patrick Schaffski, Robin L Jones, Steven Attia,
Gina D’Amato, Ping Chi, Peter Reichardt, Julie Meade, Kelvin Shi, Rodrigo Ruiz-Soto, Suzanne George, Margaret von Mehren

Lancet Oncol 2020; 21: 923-34
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Resumption of imatinib to control metastatic or
unresectable gastrointestinal stromal tumours after failure
of imatinib and sunitinib (RIGHT): a randomised,
placebo-controlled, phase 3 trial

Yoon-Koo Kang, Min-Hee Ryu, Changhoon Yoo, Baek-Yeol Ryoo, Hyun Jin Kim, Jong Jin Lee, Byung-Ho Nam, Nikhil Ramaiya, Jyothi Jagannathan,
George D Demetri

A
100 —8- Imatinib
—@- Placebo
Hazard ratio 0-46 (95% Cl 0-27-0-78)
80 p=0-005
g
2
'S 604
2
<]
[
-
<
o
2 ab-
v
S
Q
(W
20
2
0 T T T 1
0 2 4 6 8

Months since randomisation

Lancet Oncol 2013

Crescita tumorale

TKIs beyond progression

TKI

[ STOP TKI j

TKI

Tempo



PDGFRA

120 -

100 £

Qo
o
1

—— D842V

Proliferation (% control)

—&@— D846Y
40 4 —o— V561D
—{— Y849C

20 -
| [ T | 7%_1‘
0 0.001 0.005 0.01 0.05 0.1 1 5

Imatinib (LM)

Corless CL, J Clin Oncol 2005



Avapritinib in D842V

Available online at www sciencedirect com < L](:
ScienceDirect
-
| ‘. SEVIER Journal homepage: www. s|cancer.com Y -
Original Research
Avapritinib in unresectable or metastatic PDGFRA

D842V-mutant gastrointestinal stromal tumours: Long-
term efficacy and safety data from the NAVIGATOR

phase I trial

Robin L. Jones “*, César Serrano ", Margaret von Mechren *,

Suzanne George “, Michael C. Heinrich °, Yoon-Koo Kang ',

Patrick Schoffski ®, Philippe A. Cassier ", Olivier Mir ', Sant P. Chawla .
Ferry A.L.M. Eskens ", Piotr Rutkowski ', William D. Tap ",

Teresa Zhou ", Maria Roche ", Sebastian Bauer

<— AVAPRITINIB =———»

300 mg/die

Maximal change in sum of target lesion
diameters from baseline (%)

Progression-free
survival (%)

Overall survival (%)

Any-cause adverse events occurring in >20% of patients in the safety

Tieme trom fiest dose (monthe)

1004 population and the PDGFRA D842V population.
204 Preferred PDGFRA D842V Safety
term, n (%) population population
604 (n = 56) (N = 250)
Nausea 38 (68) 161 (64)
o Fatigue 35 (63) 157 (63)
20 o0 Anaemia 37 (66) 136 (54)
Diarrhoea 37 (66) 112 (45)
a--. - SD Periorbital oedema 27 (48) 110 (44)
Vomiting 21 (38) 106 (42)
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We Should Desist Using RECIST, at Least in GIST
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Optimizing Tyrosine Kinase Inhibitor Therapy in Gastrointestinal

Stromal Tumors: Exploring the Benefits of Continuous Kinase
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gastrointestinal stromal tumors: a retrospective, multicenter, real-world
study
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Symptom Management and Supportive Care

Optimizing Treatment Outcomes With Regorafenib: Personalized
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CLINICAL CANCER RESEARCH | CLINICAL TRIALS: TARGETED THERAPY

Clinical Activity of Ripretinib in Patients with
Advanced Gastrointestinal Stromal Tumor
Harboring Heterogeneous KIT/PDGFRA Mutations in
the Phase Il INVICTUS Study

Sebastian Bauer"?, Michael C. Heinrich®*, Suzanne George®, John R. Zalcberg®, César Serrano’,
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Julie Meade™, Ying Su™, Rodrigo Ruiz-Soto', Jean-Yves Blay™, Margaret von Mehren'®, and
Patrick Schoffski'”
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Ripretinib Versus Sunitinib in Patients

With Advanced Gastrointestinal Stromal Tumor
After Treatment With Imatinib (INTRIGUE): A
Randomized, Open-Label, Phase Il Trial
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INSIGHT: phase 3, randomized, global, multicenter,
open-label study

! Ripretinib (n = 36) ‘ 150 mg QD

Patients randomized to sunitinib
may cross over to ripretinib after
disease progression

Sunitinib (n = 18) | 50 mg QD
(4 weeks on/2 weeks off)




PEAK StUdy: a Phase 3, Randomized, Open-Label, Multicenter Clinical Study of

Bezuclastinib (CGT9486) and Sunitinib Combination Versus Sunitinib in Patients with
Gastrointestinal Stromal Tumors (GIST)

4 o )
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z‘ C to S IDRX-42: a KIT TKI designed to address unmet need in GIST

* KIT mutations drive most GIST, with resistance to TKls due to diverse secondary mutations in
the ATP-binding pocket and activation loop

» No approved TKI inhibits the full spectrum of these mutations’
* Response rates with 2" line sunitinib, 3™ line regorafenib, and 4 line ripretinib are
approximately 18%, 5%, and 9%, respectively 234
« IDRX-42 is an investigational KIT TKI which has shown:
= Superior in vivo activity vs standard TKls in xenograft mouse models with exon 9, 11, 13

and 17 mutations®®
Suzanne George’, Michael Heinrich?, Jonathan Trent3, César Serrano?, Sebastian Bauers, Margaret von i X : : _ 5
Mehren¢, Neeta Somaiah?, Peter Reichardt?, George Demetri', Nick Lydon?, David Kerstein?, Jaap Verweij?, " SEIECtNIty over Off taFQEt klnases’ Spanng VEGFR 2 and FLT3
Vivek Kadambi®, Jessica Christo®, Sean Kim®, Debbie Johnson®, James Shao®, Patrick Schéffski™®

Suzanne George, MD
Chief, Division of Sarcoma

Dana-Farber Cancer Institute
Boston, MA USA 2 O 2 4

ANNUAL MEETING| =#Ctos - S—— e

Suzanne George, MD licensed by CTOS. Permission is required 10 reuse.
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Radiographic response in KIT exon 9 and 17 mutant GIST (6" Line)

Baseline

Study Day 54

Radiographic images provided by César Serano, Vall dHebron Institut d'Oncologia (VHIO)

presenen sy: Dr. Patrick Schoffski
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GIST: standard treatment




GIST - Adjuvant

De Matteo RP et al. Lancet 2009
Casali PG et al. J Clin Oncol 2015
Joensuu H et al. J Clin Oncol 2016
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A randomized study of 6 versus 3 years of adjuvant imatinib in patients with
localized GIST at high risk of relapse

e ————l]
ANNALS OF
ONCOLOGY i

J-Y. Blay'’, C. Schiffler!, 0. Bouché’, M. Brahmi’, F. Duffaud’, M. Toulmonde®, B. Landi’, W. Lahlou®, D. Pannier®,

E. Bompas/, F. Bertucci®, L. Chaigneau®, 0. Collard'’, M. Pracht’’, C. Henon'?, I. Ray-Coquard’, K. Armoun’, S. Salas’,

M. Spalato-Ceruso®, A. Adenis®?, B. Verret'?, N. Penel®, C. Moreau-Bachelard’, A. Italiano®, A. Dufresne’, S. Metzger’,

S. Chabaud’, D. Perol' & A. Le Cesne'?

ICentre Léon Bérard & Université Claude Bernard Lyon I, Lyon; ’CHU & Université de Reims, Reims; *Hépital La Timone & Université Aix-Marseille, Marseille; *Institut
Bergonié, Bordeaux; *Hépital Européen George Pompidou, Paris; *Centre Oscar Lambret & Université Lille, Lille; “Institut Cancérologie de I'Ouest, Nantes; “Institut
Paoli-Calmette & Université Aix-Marseille, Marseille; CHU Besangon, Besangon; *°Hopital Privé de la Loire, Saint-Etienne; Centre Eugene Marquis, Rennes; “ZInstitut
Gustave Roussy, Villejuif; “Institut de Cancerologie de Montpellier & CLCC Val d’Aurelle, Montpeliier, France

Available online XXX

Background: The ad ation of adj inib during 3 years is indicated after resection of primary localized
GIST at high risk of recurrence, but many patients relapse afterwards.

Methods: IMADGIST (NCT02260505) was a multicenter, open-label, randomized phase Ill study evaluating the
maintenance of imatinib for 3 more years (6-year arm) compared with interruption (3-year arm) from the day of
randomization, conducted in the French Sarcoma Group. The primary endpoint was intent-to-treat disease-free
survival. Secondary endpoints included overall survival, time to imatinib resistance, response after imatinib
reintroduction at relapse, and safety.

Results: From 24 December 2014 to 4 April 2023, 136 patients aged >18 years, Eastern Cooperative Oncology Group
performance status <2, with a localized gastrointestinal stromal tumor with an RO or R1 surgery, and a risk of tumor
recurrence >35% according to National Comprehensive Cancer Network (NCCN) risk classification were randomized in
14 centers. Sixty-five patients were randomized to the 3-year arm versus 71 to the 6-year arm. There were 68 males and
females. Primary sites were gastric and small bowel in 60 (44%) and 64 (47%) patients, respectively. Respectively, 52
(38%) and 71 (52%) patients had a risk of relapse of 35%-70% and >70%. With a median follow-up of 55 months
(interquartile range 46-59 months) after randomization, disease-free survival was significantly superior in the 6-year
arm [hazard ratio: 0.40 (0.20-0.69), P = 0.0008]. Time to imatinib resistance, survival, adverse events, and quality of
life were not different in the two arms.

C i Three additional years of adj imatinib reduces the risk of relapse in patients who have received 3

years of adjuvant imatinib with an acceptable tolerance.

Key words: adjt herapy, gastroir | stromal tumors, imatinib mesylate, randomized clinical trial
INTRODUCTION Three randomized clinical trials established that ima-

Gastrointestinal stromal tumor (GIST) is the most common
sarcoma and also a paradigmatic model for precision
medicine in solid tumors, with the tyrosine kinase inhibitor
imatinib as a standard first-line treatment in the advanced
phase and as adjuvant treatment in KIT- or PDGFRA-
mutated GIST."”

*Correspondence to: Prof. Jean-Yves Blay, Department of Medicine, Centre
Leon Berard, 28, Eue Laennec, 69008 Lyon, France. Tel: + 33478785126
E-mail: jean-yves.blay@lyon.unicancer.fr (J.-Y. Blay).

0923.7534/© 2024 The Authors. Published by Elsevier Ltd on behalf of Eu-
ropean Society for Medical Oncology. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Volume xxx m Issue xxx m 2024

tinib mesylate prescribed in the adjuvant setting signif-
icantly reduces the risk of relapse of GIST at high risk of
relapse.”” A duration of 3 years of adjuvant imatinib
treatment was demonstrated to improve relapse-free
survival (RFS) and overall survival of patients at high
risk of relapse over a duration of 1 year and is now
recommended as standard in guidelines.”*® The EORTC
STBSG 62024 study which provided 2 years of adjuvant
treatment demonstrated that adjuvant treatment is not
associated with a faster emergence of secondary resis-
tance to imatinib.” The recommended dose of imatinib in
the adjuvant setting is 300-400 mg/day.”” An 800 mg
dose is an option in GIST with KIT exon 9 mutation in the
advanced phase, but did not show superiority at >400

https://doi.org/10.1016/jannonc.20
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GIST - Adjuvant
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GIST: prognostic factors

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

Heikki Joensuu, Aki Vehtari, Jaakko Riihimaki, Toshirou Nishida, Sonja E Steigen, Peter Brabec, Lukas Plank, Bengt Nilsson, Claudia Cirilli,
Chiara Braconi, Andrea Bordoni, Magnus K Magnusson, Zdenek Linke, Jozef Sufliarsky, Massimo Federico, Jon G Jonasson, Angelo Paolo Dei Tos,
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Gastrointestinal stromal tumours: ESMO—EURACAN—GENTURIS Clinical
Practice Guidelines for diagnosis, treatment and follow-up™
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GIST: «Tumor board»
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