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Gastrointestinal stromal tumor (GIST)
Some figures

• Most common mesenchymal tumor of the GI-tract
– Incidence ~10 cases/million/year

• GIST presents localized in 80% of cases (gastric 60%, intestinal 
30%)

• GIST is a model of targeted therapies in solid tumors

• High-risk GIST (45%)
– Consist of large tumors with a high mitotic activity
– Associated with ≥50% 5-year risk of recurrence after 

surgery1-4

1Nilsson B et al. Cancer 2005; 103:821-9; 2Hassan I et al. Ann Surg Oncol 2008; 15:52-9; 
3Rutkowski P et al. Ann Surg Oncol 2007; 14:2018-27. Martin-Broto Clin Transl Oncol 

2017 May;19(5):536-545



Relevant milestones in GIST
(over time)

4

✓1930-1950: classified as leimyomas, leiomyosarcomas o leiomyoblastomas.
✓1960-1980: Ultraestructural and IHC showed absence of smooth muscle differentiation.
✓1983: Mazur and Clark introduced new term GIST.
✓1994-95: Mesenchymal origen with positivity for CD34.

1998: Kindblom y cols. Precusor Intersticial Cajal Cells cKIT +

1998: Hirota y cols. 
Gain-of-function in KIT  
mutations

2001: Joensuu y cols.
Described 1st GIST case
treated with IMATINIB

2003: Heinrich y cols.
described another driver
in GIST: PDGFRα.



Change of Expectations Life expectancy < 1 year to

> 5 years



Molecular Classification of GIST
Genotype
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• Genes codifying KIT & PDGFRa map
to chromosome 4q12

• Type III TKR (highly homologous)

• Extracellular domain: binding ligand
and dimerization

• Cytoplasmic domain
• Juxtamembrane
• TK domains

Histopathology 2008, 53:255



Proc. Natl Acad. Sci. USA 106, 1542–1547 (2009). 
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Size Mitotic Count (50 hpf)

Very Low Risk < 2 cm ≤ 5 mitoses

Low Risk 2-5 cm ≤ 5 mitoses

Intermediate Risk ≤ 5 cm 6-10 mitoses
5-10 cm ≤ 5 mitoses

High Risk > 5 cm > 5 mitoses
> 10 cm Any mitotic count
Any size > 10 mitosis

Size Mitotic count (50 hpf) Location

Very Low Risk 2- 5 cm ≤ 5 mitoses gastric

Low Risk >5  ≤ 10 cm ≤ 5 mitoses gastric
2- 5 cm ≤ 5 mitoses intestinal

Intermediate Risk >10 cm ≤ 5 mitoses gastric
>5 y ≤ 10 cm ≤ 5 mitoses intestinal
2- 5 cm > 5 mitoses gastric

High Risk 2- 5 cm > 5 mitoses intestinal
> 10 cm ≤ 5 mitoses intestinal

>5 y ≤ 10 cm > 5 mitoses gastric
> 10 cm > 5 mitoses gastric

>5 y ≤ 10 cm > 5 mitoses intestinal
> 10 cm > 5 mitoses intestinal

FLETCHER

MIETTINEN-

LASOTA

50 HPF= 
10-12 mm2

50 HPF= 
5 mm2

Miettinen M, Lasota J. Semin Diagn
Pathol. 2006 May;23(2):70-83

Fletcher CD et al. Hum Pathol. 2002; 
33:459-65 



J Martin-Broto et al. Ann Oncol 21: 2010; 1552-1557 



J Martin et al.  J Clin Oncol 2005 Sep 1;23(25):6190-8.



Independent prognostic factors for RFS in GIST patients

Multivariate analysis

Factors RR 95%CI p

Miettinen-Lasota Risk Categories:

Intermediate 5.97 2.09-17.06 0.001

High 11.45 4.40-29.76       <0.001

Critical Mutations 557 or 558 3.05 1.59-5.85 0.001

J Martin et al, ASCO 2008, oral presentation

J Martin et al, Ann Oncol. 2010 Jul; 21(7):1552-7



PDGFRa mut

Del 557/558 mut

Other

7-year ACTUARIAL RFS IN INTERMEDIATE RISK MIETTINEN CLASSIFICATION
According to prognostic genotype

80 %

64 %

26 %

P=0.009

J Martin et al, ESMO 2014



GIST GENETIC PROGRESSION

KIT or PDGFRa mutations 14q→ 22q→1p

A Astolfi, Lab Invest 90, 2010





M Heinrich, JAMA Oncol. 2017;3(7):944-952.



P=0.004

M Heinrich, JAMA Oncol. 2017;3(7):944-952.



Van Glabbeke et al. J Clin Oncol 2010, 28:1247-1253.

P= 0.012

P= 0.15

META GIST. N = 1640



Serrano et al, Target Oncol 2017



R Maki et al, Abstract #9011, ASCO 2005
M Heinrich et al J Clin Oncol 2008, 26:5352-5359



KIT/PDGFRA genotype predicts response to TKI
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Serrano et al, Br J Cancer 2019 in press



→Molecular heterogeneity at progression

– After imatinib
Debiec Rychter et al, Heinrich et al 2006

– After sunitinib
Fletcher et al ECCO 2007

Exon 11 mutation

+ Exon 13 + Exon 14

+ Exon 17



Inhibition of 
neoangiogenesis

Inhibition of 
stromal signaling

Mode of action of Regorafenib
(BAY 73-4506)

Inhibition of proliferation 
of certain tumor cells 

❑ Regorafenib is an oral multikinase inhibitor with a distinct profile targeting:

▪ angiogenic (VEGFR1-3, TIE2)

▪ stromal (PDGFR-b, FGFR) 

▪ oncogenic (KIT, PDGFR and RET) receptor tyrosine kinases



Regorafenib significantly improved PFS vs placebo (p<0.0001);
primary endpoint met

Lancet 2013,381(9863):295-302



mPFS mOS/
6mOS

20 52 
(mOS)

6.8

4.8

79.4% 
(6mOS)

78.0% 
(6mOS)

✓Overcome Disease
Heterogeneity

✓ Stronger KIT inhibition



RIPRETINIB (DCC-2618): Phase I trial activity

George et al, ASCO 2018

BEST RESPONSE:

2nd and 3rd line

Pts at > 100mg/d (n=54)



RIPRETINIB (DCC-2618)studies

INTRIGUE



AVAPRITINIB (BLU-285) – phase I navigator study
design



AVAPRITINIB (BLU-285) – phase I navigator study
PDGFRA d842v-mutant gist

Heinrich et al, CTOS 2018



AVAPRITINIB (BLU-285) – phase I navigator study
kit-mutant gist ≥ 4L 

Heinrich et al, CTOS 2018



OTHER THERAPEUTIC STRATEGIES
SELIGIST: IMATINIB + SELINEXOR

Selinexor: XPO1 inhibitor

Nakayama et al. Oncotarget 2015



KIT-PDGFRa MUTATED 

GIST

KIT-PDGFRa WILD TYPE 

GIST

M Belinsky, Genes Chromosomes Cancer.48, 2009. 

CYTOGENETIC MAP OF KIT/PDGFRa MUTATED AND WT GIST



Molecular Subtypes of KIT/PDGFRa WT GIST

KIT/PDGFRa WT GIST (n=95)

SDH-COMPETENT (n=11)
12% 

SDH-DEFICIENT (n=84)
88 % 

SDHx MUTANT (n=63)
66 % 

SDHC Methylated (n=21)
22 % 

S Boikos, JAMA Oncol. 2016 July 01; 2(7): 922–928 . 

SDHA MUT (N=34) SDHB MUT (N=16) SDHC MUT (N=12) SDHD MUT (N=1)



REGORAFENIB in WT GIST

•GEIS 40 
REGISTRI (REgorafenib GIST TRIal)

KIT, RET, RAF-1, BRAF, and BRAFV600E; VEGFR1-3, TIE2; PDGFR-b, FGFR

OTHER THERAPEUTIC STRATEGIES
REGISTRI: Regorafenib in WT GIST



• GIST represents a model of MOLECULAR TARGETED THERAPY in solid tumors with 3 already
approved drugs

• The treatment of GIST demands high qualification, team work and innovative approaches

• KIT/PDGFR WT GIST requires a specific research way

• RIPRETINIB and AVAPRITINIB represent the PROMISING upcoming future in advanced GIST

• Clinical Trials are the way to IMPROVE OUTCOME in GIST
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