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Gastrointestinal Stromal Tumor – GIST



World J Gastroenterol. 2010. 16(26):3329-3248.



Oncogene (2011) 30, 757–769



Gastrointestinal Stromal Tumor

– 1998 Hirota et al. 

• Activating mutation in c-kit in GIST

• Ligand independent activation 

of the KIT tyrosine kinase

– GIST defined by c-kit mutation

– Immunohistochemically CD117 +

– Product of c-kit proto-oncogene



OS
TTF

RESPONSE RATE 45%



GIST – What’s going on?

14% - Initially resistant 50% - Insensitive after 2 years

Resistance:
1. Secondary mutations
2. Genomic Amplification

-kinase overexpression
3. Activation alternative signaling pathways
4. Activating alternate RTKs



Mutations that involve the activation 
loop are insensitive to sunitinib

ATP binding pocket – sensitive



Plot thickens….

V654A

KIT

EXON 11

558

D820G

Polyclonal Resistance – much like CML
Single TKI may only effect one mutation



Phase II Study Sorafenib
Median PFS 4.9 mos

1. Methods to Overcome Resistance

2. Better Upfront Therapies



How to Apply?



Strong and Specific KIT andCSF1R Inhibitors

Tap WD, et al. N Engl J Med. 2015; 373(5):428-437



Gross features:

• Collagen 
deposition

• Subchondral
bone erosions

• Repeat 
hemarthrosis

Clinical features:

• Usually single joint:
• Swelling
• Pain
• ↓ range of motion

• Stiffness

• Functional 
impairment

• Narcotic use
• Disability



Tap WD, et al. N Engl J Med. 2015; 373(5):428-437



• PLX33397 – Primary 8, 9, 11
– Resistant mutation 13 ?, 14

• PLX9486 – Primary 8, 9, 11
– Resistant mutation 17, 18

Corless et al. Nat Rev Cancer 2011



PLX9486 as a Single Agent and in Combination With PLX3397 
or PLX9486 With Sunitinib in Patients With Advanced Solid 

Tumors

PLX9486

PLX9486

PLX9486 PLX3397

Sunitinib



A Phase 1b and 2a Study to Assess Safety, Pharmacokinetics, Pharmacodynamics, and Preliminary Efficacy of PLX9486 as 
a Single Agent and in Combination With PLX3397 or Sunitinib (Sutent®) in Patients With Advanced Solid Tumors and 
Patients With Locally Advanced, Unresectable, or Metastatic Gastrointestinal Stromal Tumor (GIST) Who Have Been 

Previously Treated With Imatinib Mesylate/KIT-Directed Tyrosine Kinase Inhibitor (TKI) Therapy

ClinicalTrials.gov Identifier:
NCT02401815



UNDERSTANDING RESPONSE PATTERNS AND THE SARCOMA

IMMUNE MICROENVIRONMENT

Timothy 
Bowler

MD PhD

Ronald DeMatteo MD





FMS/KIT and PD1 – LMS and GIST
MSKCC and DFCI

A Combination Clinical Study of PLX3397 and 
Pembrolizumab To Treat Advanced Melanoma 
and Other Solid Tumors



IDO contributes to immune escape and  is 
up-regulated in sarcoma 

328 
patients

133 UPS
111 LMS
16 DDLPS
68 MFH

Toulmonde et al.  ASCO 2016
Predergast et al.  Nature 2011

Protocol development by Ciara Kelly
Epacadostat + pembrolizumab in “High grade” 
Sarcomas

Correlative Studies in collaboration 
PD-L1 expression by IHC 
• PBMC, Flow cytometry
• Characterization of  TILs
• TCR clonality
• Mutational burden



Kit highly expressed in ICC, hematopoietic stem cells, 
melanocytes, mast cells, germ cells.

Families with germ-line activating Kit mutations and mice 
with knock-in Kit mutations almost exclusively develop
ICC hyperplasia and GIST

Suggest cellular context is important to for Kit to mediate 
oncogenesis

Ping Chi, MD, PhD

Interesting observations….



? If ICC that give rise to GIST endogenously express ETV1

Mode ETV1 expression:
No obvious genomic alterations – FISH, RT-PCR, SNP array



KIT-MEK signaling stabilizes ETV1

Mutant KIT and ETV1 strongly 
cooperate in conferring 
tumorigenic growth in 

SCID mice

Ping Chi, MD, PhD





Imatinib alone 

lead in (2- week)

Untreated

advanced 

GIST

Imatinib/ MEK162  

1 cycle=4wks

Phase II

Advanced GIST

(progressed on 

imatinib)
RP2D

Phase Ib

Pretreatment baseline 

evaluation (FDG PET, 

CT/MRI, blood, 

Echo/MUGA)

Pretreatment biopsy 

Blood for imatinib 

trough x2

Blood for imatinib 

trough x2 (wk3 

and wk5)

FDG PET at wk4

Post-treatment 

biopsy wk 1

Evaluate 

Response Rate: 

CT/MRI q8 wks, 

then q 12 wks

Post-treatment 

biopsy document 

recurrence

PBMC

Disease 

progression

Phase Ib/II study of MEK162 in combination with imatinib in patients with 

untreated locally advanced and metastatic GIST

Ongoing  Completed

Primary Objective: 

Phase Ib: safety and tolerability of combining MEK162 (a MEK inhibitor) and imatinib, MTD and the 
recommended Phase II dose (RP2D) in GIST patients.

Phase II: ORR (CR + PR) by both RECIST 1.1



Patient Characteristics

Characteristics All Patients n=18 

Age (yrs) Median: 60; Range: 30-74

Sex Female: 8; Male: 10

ECOG status 0-1

Number of prior therapy Median: 3; Range: 1-6;15/18 pts ≥ 3 prior therapies

Prior therapies:
Imatinib
Sunitinib
Regorafenib
Sorafenib
Pazopanib
Vemurafenib
Dasatinib/Ipilimumab

trial
Linsitinib trial

18
16
9 
7 
4 
1
2
1

Molecular
characteristics:

KIT(13, 10/13 with known imatinib-resistant KIT 
mutations); NF1 loss (2); BRAFV600E (1); SDH-deficient 
(1), Unknown (2)



Safety and Tolerability

Adverse
Effect

Grade 
3 (n=9)

Grade 4 
(n=9)

CPK elevation 3 1 (DLT)

Lymphopenia 1 0

AST elevation 1 0

Hypocalcemi
a

1 0

Phase Ib Dose Escalation Cohort

Adverse Effect Grade 3 
(n=18)

Grade 4 
(n=18)

CPK elevation 12 4

Anemia 1 0

Lymphopenia 2 0

AST elevation 1 0

Hypocalcemia 1 0

Phase Ib Dose Escalation and Expansion 
Cohort



Common 

Adverse 

Effects

Adverse Effect ≥Grade 2  n=18 (%)

Edema/Fluid Retention
Peripheral (Limbs)

Facial

Periorbital

Trunk

5(28)
4 (22)

1 (6) 

1 (6)

1 (6)

Skin-related
Rash (Maculopapular, pustular)

Palmar-plantar erythrodysesthesia

4 (22)
3 (17)

1 (6)

Gastrointestinal-related
Diarrhea

Nausea

Vomiting

Mucositis, Oral 

3 (17)
3 (17)

1 (6)

1 (6)

1 (6)

CPK elevation 14 (78)

Fatigue 3 (17)

Hematological AEs
Anemia

Leukopenia

Neutrophil count decrease

Thrombocytopenia

9 (50)
8 (44)

2 (11)

2 (11)

1 (6)

Renal/Electrolytes AEs
Hypophosphatemia

Hypomagnesemia

Creatinine increased

7 (39)
6 (33)

1 (6)

1 (6)

Abnormal LFTs
ALT

AST

Alk Phos

3 (17)
1 (6)

1 (6)

1 (6)

Dropped Head Syndrome 1 (6)

Pleural effusion 1 (6)

Asymptomatic



Responses

* Choi responses 7/17 (41%)

Clinical benefit (CR+PR+SD) (8 wks)= 11/17 (65%)

*

*

*

*
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Median PFS : 8 weeks
95% CI: 7 to 56 weeks
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Time to Progression (weeks)

Dose 

Escalati

on 

Cohort

Pt 

#

Prior Therapies Mutational Status Durati

on 

(wks)

Best RR

(RECIST

) 

Best 

RR

(CHO

I) 

Imatinib

400mg

QD +

MEK162

45mg 

BID

4 Imatinib, Sunitinib, 

Lisitinib trial

SDHA R31XSDHB loss 

by IHC

>66 

(activ

e)

(-20%)

PR

8 Imatinib, Sunitinib, 

Sorafenib

KIT exon11, L576P 55 SD  

(-16%)

PR

Patients who have imatinib-resistant KIT mutations all progressed within 16 weeks.

Progression Free Survival



Thank You


