GIST Update

Circulating Tumor DNA and ImmunoOncology

@JTrentMDPhD

"JSYLVESIER

COMPREHENSIVE CANCER CENTER
UNIVERSITY OF MIAMI HEALTH SYSTEM

Cancer Center

A Cancer Center Designated by the
Mational Cancer Institute

i IS
roo U

e

B




GIST Overview

 Most common Gl sarcoma

— 0.2% of all GI tumors, but 80% of G| sarcomas
« High frequency of metastatic disease
« (Gene mutations drive phenotype and therapy
* Metastatic disease treated with tyrosine kinase

Inhibitors (TKIs)

— Imatinib (PFS = 24 months)

— Sunitinib (PFS = 6 months)

— Regorafenib (PFS =5 months)

— Ripretinib (PFS = 6 months)

— Placebo (PFS = <1 month)




GIST Subtypes

Kit exon 11
Kit exon 9

KIT resistance mutations
Exon 13 (ATP binding site)
Exon 17 (A-loop)

PDGFR D842V
SDH deficiency
Raf V600OE
NF-1, Ras
PI3K
IGF-1R expressing
TRK fusion

Personal Communication Jon Trent, MD, PhD (Sylvester Comprehensive Cancer Center) m




Circulating Tumor DNA
Mutation Testing From Blood (Liquid Biopsy)

— Circulating
tumor DNA

tumor cell Baa - Bloodstream

Circulating

Nurwidya et al, 2018
Bauer JCO 2015
Serrano BJC 2018




Utility of circulating tumor DNA In the
management of patients with
Gastrointestinal Stromal Tumor (GIST)




Study Design

IRB-approved protocol
Analysis of 243 GIST patients

Patient data extracted then stored In
a HIPPA compliant database

ctDNA extracted from blood samples

NGS sequencing performed on
blood (ctDNA) and tumor (FFPE)




NGS Sequencing

 The ctDNA samples are tested using
CAP accredited panel

— 73 gene mutation

— 18 genes amplifications

— 6 gene fusions

— 23 gene insertions or deletions

 FFPE sequencing by Sylvester GIST
panel or external source




Results
Patients and Samples

Patients Samples
243 tested 279 tested

45 single institution 62 single institution
198 other institution |217 other institution




Results
Tumor Characteristics

Tumor Variables

Characteristics (N=45)

Size (median, cm)

10.7 (Range 1.7-35)

Primary Location

Stomach 23 (51%)
STUEURTIE[E 16 (35%)
Colon 2 (4%)
Rectum 1 (2%)
LInknown 2 (ROA)

Mitotic rate (median, /50hpf)

6 (Range, 0-100)

Localized/Metastatic
Localized
Metastatic

6 (13%)
39 (87%)

L)



Mutation Status
Tumor FFPE (N=45)

mKIT Exon 11 =Kit Exon 9
m PDGFR u PDGERD842V m




ctDNA Subset Analysis (N=45)

ctDNA Tumor FFPE | Detection

Mutation+ Mutation+ Rate
All Patients 30 45 6/%
Primary 0
Tumor 0 6 0%
Metastatic

0

Low Volume 1 11 9%
Metastatic
and 0 4 0%
Responding
Metastatic
and 29 35 83%

Progressive

L)




Resistance Mutations (%)

e Patients with KIT or PDGFR
mutation (n=106)
e Other: Ras, NF-1, PI3K, TSC

W KIT Exon 13 mKIT Exon 17 mQOther m




Differential Sensitivity to TKI

Primary Mutations Resistance Mutations
Exon | Exon | Exon Exon | Exon Exon Exon
8 9 11 13 14 17 18
Imatinib
Sunitinib

Regorafenib

PLX9486

Pexidartinib

Ponatinib

Avapritinib

Ripretinib

Trent, CTOS 2017; Serrano BJC 2018
Gramza et al, Clinical Cancer Research 15:7510, 2009 m
Heinrich et al, ASCO 2013 Poster/Abstract 10509




* 55 YO man with Gastric, KIT exon 11 (W557-K558del)
mutant, GIST with liver metastases

* Progressive on imatinib, nilotinib, sunitinib, regorafenib.

« ctDNArevealed KIT exon 17 Y823D resistance mutation

* Placed on Ponatinib to target KIT exon 17

Arshad et al, ASCO 2018




« 52 YO woman with small intestine, KIT exon 11 (L576P)
mutant, GIST with liver metastases

* Progressive on imatinib placed on TKI, rapid progression

« ctDNA revealed KIT exon 13 V654A resistance mutation

« Placed on Sunitinib to target KIT exon 13




Results

Treatment Characteristics
(metastatic)

Lines of treatment (Median)

Imatinib (%)

Variable

Treatment (N=39)
3 (Range, 0-8)
39 (100%)

Sunitinib (%) 23 (59%)
Regorafenib (%) 18 (46%)
Ponatinib (%) 5 (13%)
Pazopanib (%) 1 (3%)

Clinical Trial (%) 13 (33%)




Patients Undergoing ctDNA Testing
(metastatic patients, N= 39)

+ Censored

_ Probability (1 yr)

PFS 53% (Cl 0.32-0.65)

[i] 10.0 12.5

05 PF

14 11
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Conclusion

* NGS ctDNA Is a useful, noninvasive method for
GIST patients

« Limitations include low sensitivity in patients with
orimary tumor, low volume disease, and those
patients responding to TKI therapy

 The OS and PFS were higher than expected In
heavily pretreated patients suggesting a benefit of
ctDNA testing in select patients

L)



Future Directions

* Increasing the sensitivity of ctDNA assays
* Prospective validation




Role of The Immune System To Treat GIST




IFN-gamma TCR

Ag-MHC

Burrotto et al, Frontiers in Oncology 2014

Immune check-point
inhibitors
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Interferon Transforms T-Cells Into Cancer Killers
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Chen, Trent, Patel, Lazar, et al Cancer Immunol Immunother, 2012.

Courtesy, Arun Singh, MD I/8 5’8 Jonsson Comprehensive Cancer Cente



Interferon Transforms T-Cells Into Cancer Killers

A Pt #4 biopsy before treatment and 3 control residual tumors post IM monotherapy
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Imatinib Inhibitos IDO which Suppresses the Immune System

[matinib potentiates antitumor T cell responses in
gastrointestinal stromal tumor through the inhibition of Ido

‘inod P Balachandran!, Michael ] Cavnar!, Shan Zeng!, Zubin M Bamboat!, Lee M Ocuin', Hebroon Obaid!,
Eric C Sorenson!, Rachel Popow!, Charlotte Ariyan!, Ferdinand Rossi2, Peter Besmer?, Tianhua Guo?,
“ristina R Antonescu?, Takahiro Taguchi4, Jianda Yuan®, Jedd D Wolchok®$, James P Allison®7 & Ronald P DeMatteo!
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negative control
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Imatinib

Clin Cancer Res. 2017 June 15: 23(12): 2972-2980.

VOLUME 17 | NUMBER 9 | SEPTEMBER 2011 NATURE MEDICINE

Courtesy, Arun Singh, MD I/8 5’8 Jonsson Comprehensive Cancer Cente
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A Randomized Phase 2 Study of Nivolumab (PD-1 inhibitor)
Monotherapy Versus Nivolumab Combined With Ipilimumab
(CTLA-4 inhibitor) In Patients With Metastatic Or Unresectable
Gastrointestinal Stromal Tumor (GIST)

NCT#02880020

APC - T-cell Interaction Tumor Microenvironment
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Courte sy, Arun Sin g h, MD 5[o 7§ Jonsson Comprehensive Cancer Cente



A Randomized, Phase 2 Study of Nivolumab (PD-1 inhibitor) Monotherapy
Versus Nivolumab Combined With Ipilimumab (CTLA-4 inhibitor) In
Patients With Advanced GIST

Anti-PD-1 Antibody

=

Anti-PD-1 Antibody +
Anti-CTLA-4 Antibody

Advanced or

Metastatic GIST

Age 218 N=40
ECOG: 0-1

Failed Imatinib

Courte sy, Arun Smg h, \V/[D) Jonsson Comprehensive Cancer Center m



Nivolumab (PD-1 inhibitor) Monotherapy Versus Nivolumab Combined
With Ipilimumab (CTLA-4 inhibitor) In Patients With Advanced GIST

Progression Free Survival of Patients Over Time
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Nivolumab (PD-1 inhibitor) Monotherapy Versus Nivolumab Combined
With Ipilimumab (CTLA-4 inhibitor) In Patients With Advanced GIST

20 months on imatinib, intolerant to
regorafenib, sorafenib and sunitinib

Baseline 12mm x 6mm
52mm x 37mm

Courte sy, Arun Smg h, MD Jonsson Comprehensive Cancer Center




Nivolumab (PD-1 inhibitor) Monotherapy Versus Nivolumab Combined
With Ipilimumab (CTLA-4 inhibitor) In Patients With Advanced GIST

NIVOLUMAB NIVO + IP]
PR SD CBR(%) | PR SD CBR(%)
BEST RESPONSE 0/16 8/16 50% 1/13 2/13 23.1%

PFS(MEDIAN, MEAN)

12.1 wks, 18.4 wks

8.3wks, 24.6wks

PFS@6month)

31.2% (Sunitinib: 16%)
(Regorafenib: 38%)

23.1% (Sunitinib: 16%)
(Regorafenib: 38%)

Imatinib

Sunitinib

Regorafenib




T Cell Infiltration Into Tumor Parenchyma Of A
Responding Patient

Dogl

Pre-Treatment On-Treatment
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