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• Stomach (60%). 
• Small intestine (30%). 
• Rectum (3%). 
• Colon (1–2%). 
• Esophagus (<1%). 
• Omentum/mesentery (rare). 

WHAT IS GIST? 



mutation	



mutation	

CELL	SIGNALLING	IN	GIST	



KIT and PDGFRA mutations and correlation to protein structure 

Pierotti, M. A. et al. (2011) Targeted therapy in GIST: in silico modeling for prediction of resistance 
Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2011.3 



Imatinib Sunitinib Regorafenib 

DIMINISHING	PFS	

Demetri	et.	Al.	



GIST	TREATMENTS	ON	NCCN	GUIDELINES	LIST	
§  Imatinib	
§  Sunitinib	
§  Regorafenib	

§  Pazopanib	
§  Sorafenib	
§  Dasitinib	(D842V	mutants)	
§  Nilotinib	
§  TKI	+	Everolimus	

NCCN	Guidelines,	2018	



Cancer Management 
SURGERY	

RADIATION	THERAPY	

CHEMOTHERAPY	

TARGETED	THERAPY	

IMMUNOTHERAPY	



Coley’s	Toxins	and	Sarcomas	

EF	McCarthy	Iowa	Orthop	J.	2006;	26:	154–158	



NIH	Director’s	Blog	



A Ribas et. Al. Volume 1, Issue 7, September 2013, Pages 551–563	

IMMUNOTHERAPY	APPROACHES	TO	CANCER	



Tawbi	H.	et.	al.	ASCO	2016	



Tawbi	H.	et.	al.	ASCO	2016	



 
 



 
 

MSKCC	



 
 

§  TAMs	
§  CD3+	(Correlated	w/	outcome)	





 
 

§  Median	f/up:	3.6	yrs	
§  All	pts	with	a	CR/PR	
§  Really	good/Really	lucky?	
	



 
 



 
 

§  Combo	had	limited	clinical	efficacy	and	no	synergy	was	seen	
§  Median	PFS	of	2.8	months	



 
 

§  Imatinib	+	Ipilimumab	(MD	Anderson)		-	NCT01738139	
§  Epacadostat	+	Pembrolizumab	in	GIST	(Umichigan,	Columbia)	-	NCT03291054	
§  PDR1	+	Imatinib	in	GIST	(Asan	Med	Center)	-	NCT03609424	



 
 

Pembrolizumab	+	
Cyclophosphamide	

§  1/10	GIST	patients	did	not	progress	at	6	months	
§  Median	PFS	1.4	months	

M	Toulmonde	et.	Al.,	JAMA	Oncology	



A Randomized Phase 2 Study of Nivolumab Monotherapy Versus Nivolumab 
Combined With Ipilimumab In Patients With Metastatic Or Unresectable 

Gastrointestinal Stromal Tumor (GIST) 
 

NCT#02880020 



§  Advanced/Metastatic	
GIST	

§  Age	≥	18	
§  ECOG:	0-1	
§  Failed	Imatinib	

N=40	
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Nivolumab	240mg	Q2	weeks	x	2	years	until	PD	

Ipilimumab	1mg/kg		IV	Q6	
weeks	x	2	years	until	PD	

Nivolumab	240mg	Q2	weeks	x	2	years	until	PD	

A Randomized Phase 2 Study Of Nivolumab Monotherapy versus Nivolumab Combined With 
Ipilimumab In Patients With Metastatic or Unresectable Gastrointestinal Stromal Tumor (GIST) 

Anti-PD-1	Antibody	

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



Initials Study	StatusDates Study	TreatmentDoses/CyclesMD Allergies Diagnosis Weight GIST	Type,	OrginMetastaticTumor	Burden
NWC Off	 Consente Nivo Duration	 n/a NKA GIST Baseline:	 KIT,	stomachY BL:	68	on	
MWL Off	 Consente Nivo Duration	 Hecht NKA GIST Baseline:	 KIT,	small	intestineY BL:	211	
MAA Off	 Consente Nivo Duration	 n/a NKA GIST Baseline:	 KIT,	stomachY BL:	73	on	
T_J Screen	FailedConsente n/a Duration	 ChmielowskiNKA GIST Baseline:	 SDHB,	stomachY n/a
MAG Off	 Consente Nivo	+	Ipi Duration	 ChmielowskiLactose GIST Baseline:	 KIT,	pelvis	Y BL:	226	
AJU Off	 Consente Nivo	+	Ipi Duration	 ChmielowskiLatex GIST Baseline:	 KIT,	small	intestineY BL:	142	
P_I Off	 Consente

Nivo	+	Ipi
Duration	 Singh NKA GIST Baseline:	 KIT,	stomachY BL:	84	on	

D_M Off	 Consente Nivo Duration	 Singh NKA GIST Baseline:	 KIT,	small	intestineY BL:	135	
C_T Off	 Consente Nivo	+	Ipi Duration	 Singh Hydromo GIST Baseline:	 KIT,	small	intestineY BL:	67	on	
LMN Off	 Consente Nivo	+	Ipi Duration	 Singh IbuprofenGIST Baseline:	 abdomen Y BL:	90	on	
B_E Off	 Consente Nivo Duration	 Hecht NKA GIST Baseline:	 KIT,	stomachY BL:	145	
KCK Off	 Consente Nivo Duration	 Singh NKA GIST Baseline:	 KIT,	small	intestineY BL:	116	
A_D Off	 Consente Nivo Duration	 Rosen Morphin n/a Baseline:	 KIT,	breastY BL:	449	
F_S Off	 Consente Nivo Duration	 ChmielowskiSulfa	antibioticsGIST Baseline:	 KIT,	small	intestineY BL:	95	on	
TGS Off	study	 Consente Nivo	+	Ipi Duration	 ChmielowskiNKA GIST Baseline:	 KIT,	abdomenY BL:	132	
J_G Active Consente Nivo	+	Ipi Duration	 ChmielowskiLisinopril GIST Baseline:	 KIT,	small	intestineY BL:	52	on	
MCB Active Consente Nivo	+	Ipi Duration	 ChmielowskiNKA GIST Baseline:	 KIT,	small	intestineY BL:	98	on	
NJV Active Consente Nivo Duration	 Hecht Calcium	 GIST Baseline:	 KIT,	small	intestineY BL:	170	
P_P Active Consente Nivo Duration	 Singh Naproxe GIST Baseline:	 KIT,	small	intestineY BL:	110	
F_L Active Consente Nivo	+	Ipi Duration	 Singh Iodine, GIST Baseline: KIT,	small	intestineY BL:	78	on	
R_D Active Consente Nivo Duration	 Singh Fluoxetin GIST Baseline:	 KIT,	stomachY BL:	75	on	
K_S Active Consente Nivo Duration	 Hecht NKA GIST Baseline:	 Y BL:	138	
MDL Active Consente Nivo	+	Ipi Duration	 Singh Sulfa	antibioticsGIST Baseline:	 KIT,	stomachY BL:	69	on	
G_C Active Consente Nivo	+	Ipi Duration	 Singh NKA GIST Baseline:	 KIT Y BL:

Study	Pts	
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Waterfall Plot: Nivolumab Monotherapy versus Nivolumab Combined 
With Ipilimumab In Patients With Metastatic or Unresectable 

Gastrointestinal Stromal Tumor (GIST)  



1/26/17	–	Baseline	
5.21cm	x	3.68cm		

7/18/18		
1.3cm	x	0.8cm		

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



NIVOLUMAB	 NIVO	+	IPI	

PR	 SD	 CBR(%)	 PR	 SD	 CBR(%)	

BEST	RESPONSE	 0/10	 4/10	 40%	 1/8	 2/8	 37.5%	

PFS(MEDIAN,	MEAN)	 8.1	wks,	13.3	wks	 9.1wks,	19.7wks	

PFS(6month)	 33%		(Sunitinib:	16%)	 18.2%	(Sunitinib:	16%)	



Updated:	7/2018	



Ton	Schumacher,	Nature	
NIH	

UNDERSTANDING	WHY	IMMUNOTHERAPY	WORKS	IN	GIST	



CORRELATIVE	STUDY	:	DEFINITION	OF	IMMUNE	MICROENVIRONMENT	

M1																																										M2	

CD3	

CD8	
PD1	

PD-L1	
DOG-1	

CD4	
FoxP3	

CD25	

MACROPHAGES	 LYMPHOCYTES	 MAST	CELLS	

CD63	

CD14	CD68	
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ANALYSIS	OF	GIST	IMMUNE	MICROENVIRONMENT	



Subject	ID 4295155
Baseline 5/16/2017 Baseline	Scan Timepoint	1 Timepoint	2 Timepoint	3 Timepoint	4 Timepoint	5 Timepoint	6 Timepoint	7 Timepoint	8 Timepoint	9 Timepoint	10 Timepoint	11 Timepoint	12
Scan	Date
Radiologist Location (Se-Im) Rel	Diameter	(mm) HU	(Ave) (Se-Im) Rel	Diameter HU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU (Se-Im) Rel	DiameterHU
Target	Lesions 1 Caudate	Lobe	Mass 6-147 27 42 32 59 43 71 51 79 45 56

2 Mesenteric	Mass-measured	solid	component6-123 130 48 137 53 161 54 167 59 154 38
3
4
5

Targets	SOD/Ave	HU 157 45 169 56 204 63 218 69 199 47 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0! 0 #DIV/0!
Non-Target	Lesions 1 Add'l	Liver	metastases

2 Peritoneal	metastases
3
4
5
6
7

Overall	Non-Target	Response

New	Lesions?	(Y/N)
New	TL	(NLT) 1

2
3
4
5

NLT	SOD 0 0 0 0 0 0 0 0 0 0 0 0
New	NT	(NLNT) 1

2
3
4
5

NLNT	Response

RECIST	1.1
Targets	SOD 157 169 204 218 199 0 0 0 0 0 0 0 0
Nadir 157 157 157 157 0 0 0 0 0 0 0 0
%	Incr	from	nadir	(for	PD) N/A 7.6% 29.9% 38.9% 26.8% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
%	Decr	from	baseline	(for	PR) N/A 7.6% 29.9% 38.9% 26.8% -100.0% -100.0% -100.0% -100.0% -100.0% -100.0% -100.0% -100.0%
Non-Targets	(CR,	PD,	non-CR/non-PD) N/A non-CR/non-PD PD PD PD 0 0 0 0 0 0 0 0
New?	(Y/N) N/A No No No No 0 0 0 0 0 0 0 0
Overall 	Response N/A SD PD PD PD

iRECIST	(2017)
RECIST	1.1	Response N/A SD PD PD PD 0 0 0 0 0 0 0 0
iUPD? N/A NO

Further	growth	targets	(>5	mm	SOM)? *	These	questions	only	relevant	on	 N/A
NLT	growth	(>	5	mm	SOM)? *	timepoint	imediately	after	IUPD,	for N/A
New	lesions	or	worsening	of	NT? *	confirmation	of	PD	(iCPD) N/A

Overall 	Response iSD iUPD iCPD iCPD

irRECIST	(2013)
Targets	SOD 157 169 204 218 199 0 0 0 0 0 0 0 0
NLT	SOM 0 0 0 0 0 0 0 0 0 0 0 0 0
TMTB 157 169 204 218 199 0 0 0 0 0 0 0 0
TMTB	nadir 157 157 157 157 0 0 0 0 0 0 0 0
%	TMTB	from	nadir	(for	PD) 7.6% 29.9% 38.9% 26.8% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
%	TMTB	from	baseline	(for	PR) 7.6% 29.9% 38.9% 26.8% -100.0% -100.0% -100.0% -100.0% -100.0% -100.0% -100.0% -100.0%
Non-Target	Response non-CR/non-PD PD PD PD 0 0 0 0 0 0 0 0
NLNT	Response Have	a	subordinate	function N/A 0 0 0 0 0 0 0 0 0 0 0
Overall 	Response iSD iUPD iCPD iCPD

Modified	Choi	
Target	SOD 157 169 204 218 199 0 0 0 0 0 0 0 0
Target	lesions	avg	HU 45 56 63 69 47 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
SOD	nadir 157 157 157 157 0 0 0 0 0 0 0 0
SOD	%		from	nadir	(10%	=	PD) without	meeting	density	criteria	for	PR 7.64% 29.94% 38.85% 26.75% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
SOD	%		from	baseline	(10%	=	PR) 8% 30% 39% 27% -100% -100% -100% -100% -100% -100% -100% -100%
HU	%	Change	from	baseline	(-15%	=	PR) 24% 39% 53% 4% #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!
Non-Targets	(CR,	PD,	non-CR/non-PD) Have	a	subordinate	function non-CR/non-PD PD PD PD 0 0 0 0 0 0 0 0
New	Lesions?	(Y,	N) No No No No 0 0 0 0 0 0 0 0
Overall 	Response SD PD PD PD

5/16/2017 7/17/2017 9/5/2017 10/26/2017 12/27/2017

N/A non-CR/non-PD PD PD PD

No No No No

N/A

RADIOGRAPHIC	CORRELATES	
RECIST	1.1	vs.	irRECIST	vs.	CHOI	CRITERIA	
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UCLA	SARCOMA	PROGRAM	


