
CURRENT & UPCOMING CLINICAL TRIALS/ 

NEW TREATMENTS IN GIST

DR. NEELTJE STEEGHS

MEDICAL ONCOLOGIST, NKI, AMSTERDAM



CURRENT & UPCOMING CLINICAL TRIALS/ NEW 

TREATMENTS IN GIST

20 years after the discovery of c-KIT mutation in GIST
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CURRENT & UPCOMING CLINICAL TRIALS/ NEW 

TREATMENTS IN GIST

New drugs have increased the life 

expectancy of GIST patients dramatically

More new drugs are coming

We should not forget the merits of the ‘Old’ 

drugs and keep optimizing their use
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Verweij et al, Lancet 2004 Sep 25-Oct 1;364(9440):1127-34.



CURRENT & UPCOMING CLINICAL TRIALS/ NEW 

TREATMENTS IN GIST

Do not forget the “five rights” of medication use: 

the right patient, the right drug, the right time, the right dose, and the right route
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CURRENT & UPCOMING CLINICAL TRIALS/ NEW 

TREATMENTS IN GIST

Current & upcoming clinical trials/ new treatments in GIST

Quadruple wildtype Larotrectinib (LOXO-101) and LOXO-195

SDH deficient Crenolanib (CP-868,596-26 or AR-868,596-26)

PDGFR D842V Avapritinib (BLU-285)

KIT Exon 13-18: DCC 2618

Masitinib

and more…

Focus on current updates and study status

Optimize ‘old’ treatments in GIST

- Therapeutic Drug Monitoring (TDM)

- ctDNA as early biomarker for resistance/progression

- Database projects
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brief



TAKE HOME MESSAGES

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

6



LAROTRECTINIB IN TRK FUSION–POSITIVE CANCERS
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• Gene fusions are a hybrid (ie, 

chimeric) gene formed from two 

normally separate genes

• NTRK Gene Fusions are found in 

many cancers (rare).
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A Pooled Analysis from Three Larotrectinib 
Clinical Trials was Performed1,2

Adult phase 1

• Age ≥18 years

• Advanced solid tumors

SCOUT pediatric phase 1/2

• Age ≤21 years

• Advanced solid tumors

NAVIGATE adult/adolescent 

phase 2 ‘Basket Trial’

• Age ≥12 years

• Advanced solid tumors

• NTRK gene fusion

N=55

TRK fusion 

patients

n=12

TRK fusion status

• Determined by local CLIA (or similarly 

accredited) laboratories

• Assessed by NGS (n=50) and FISH (n=5) 

in 15 laboratories*

Primary endpoint 

(combined analysis)

• Overall response rate (ORR)† 

Secondary endpoints

• ORR‡

• Duration of response

• Progression-free survival

• Safety (CTCAE 4.0)

Dosing

• Adults: 100 mg BID

• Children with BSA <1m2: 

100 mg/m2 BID 

• Treatment beyond progression is permitted 

if patient continues to benefit

*Confirmation testing was not required or routinely performed. †Assessed by independent radiology review according to RECIST 1.1. 
‡According to investigator’s assessment. Tumor assessments were performed baseline and every 8 weeks for 1 year and every 12 

weeks thereafter until disease progression

Drilon A, et al. N Engl J Med 2018;378:731-739.

3 patients with GIST
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Efficacy of Larotrectinib Across Tumor Types

NOTE: One patient not shown here. Patient experienced clinical deterioration and no post-baseline tumor measurements were recorded.

*Patient had TRK solvent front resistance mutation (NTRK3 G623R) at baseline due to prior therapy with TRK fusion activity; #Pathologic CR

Drilon A, et al. N Engl J Med 2018;378:731-739.

Soft-tissue sarcoma

*

93.2
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Cholangiocarcinoma

Pancreatic tumor

Appendix tumor

IFS

Breast tumor

55% of patients remain progression 

free after 1 year (all patients)



LAROTRECTINIB

CURRENT UPDATE
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• May 2018: Larotrectinib is granted Priority Review by the Food and Drug Administration in the 

U.S. for the treatment of adult and pediatric patients with locally advanced or metastatic solid 

tumors harboring a NTRK gene fusion. 

• 27 Aug 2018: Bayer submits European marketing authorization application to the European 

Medicines Agency (EMA) for larotrectinib for the treatment of TRK fusion cancer.

• SCOUT (pediatric phase 2) and NAVIGATE (adult/adolescent phase II) studies still ongoing and 

including more patients. More centers and countries are being considered for participation.

• After registration an observational study will open for collection of data in more patients.

• A Phase 1/2 Study of LOXO-195 for Patients With Previously Treated NTRK Fusion Cancers 

with resistance mutations is ongoing in US, Australia, Singapore and several sites in Europe. 

LOXO-195 is a TRK inhibitor specifically designed to address acquired kinase domain mutation (1 GIST patient)



TAKE HOME MESSAGES

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

2. For patients with a PDGFRA D842V mutation: finding a trial with Crenolanib or 

Avapritinib (BLU-285) could potentially increase PFS and OS.
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CRENOLANIB IN D842V-POSITIVE GIST

(IN LOCALIZED SETTING FOUND IN 8.3% OF GIST)
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• Advanced or Metastatic PDGFRA D842V Mutated GIST Progress Rapidly and Do 

Not Respond to Imatinib

• Crenolanib is an orally bioavailable, highly potent, specific and selective TKI

• Targets PDGFRA, PDGFRB, and FLT3, both WT and its mutants

ConticaGIST (EU); Wozniak A et al, Clin Cancer Res 2014

Yoo at al., Clin Cancer Res Treat. 2015
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20 patients



CRENOLANIB

CURRENT UPDATE
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• ARO-012 CrenoGIST: Phase III Study of Crenolanib in D842V GIST ongoing. 



AROG Proprietary and Confidential Information15

ARO-012 Study Update – 6 active sites in the US



AROG Proprietary and Confidential Information16

ARO-012 Study Update – 18 active sites in Europe



TAKE HOME MESSAGES

‘NEW’ DRUGS

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

2. For patients with a PDGFRA D842V mutation: finding a trial with Crenolanib or 

Avapritinib (BLU-285) could potentially increase PFS and OS.

3. For patients with KIT resistance mutations Avapritinib (BLU-285)  has a worthwile disease 

controle rate of 70% after 3+ lines. The phase I dose expansion in 2L and the phase III study 

in 3rd line vs regorafenib are enrolling.
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AVAPRITINIB (BLU-285)  

A POTENT INHIBITOR OF KIT AND PDGFRA
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AVAPRITINIB (BLU-285)  

A POTENT INHIBITOR OF KIT AND PDGFRA

19

• NAVIGATOR: Phase I Study of Avapritinib (BLU-285) in GIST

Data previously presented in November 2017 at the CTOS Annual Meeting.

3L+ KIT-driven GIST PDGFRα D842-m GIST



AVAPRITINIB (BLU-285) 

CURRENT UPDATE
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• Plan to submit initial New Drug Application to U.S. FDA for PDGFRA-and 4L KIT-driven GIST 

in 1H 2019

• Navigator Phase I trial 2L cohort still enrolling

• Voyager Phase III trial enrolling



AVAPRITINIB (BLU-285) 

CURRENT UPDATE
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AVAPRITINIB (BLU-285) 

CURRENT UPDATE
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AVAPRITINIB (BLU-285) 

CURRENT UPDATE
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TAKE HOME MESSAGES

‘NEW’ DRUGS

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

2. For patients with a PDGFRA D842V mutation: finding a trial with Crenolanib or 

Avapritinib (BLU-285) could potentially increase PFS and OS.

3. For patients with KIT resistance mutations Avapritinib (BLU-285)  has a worthwile disease 

controle rate of 70% after 3+ lines. The phase I dose expansion in 2L and the phase III study 

in 3rd line (vs regorafenib) are enrolling.

4. For patients with KIT resistance mutations DCC-2618 has a worthwile disease controle rate 

of 77 % after 3+ lines (150 pts) in Phase I. A phase III study after 3 lines (vs placebo) and a 

phase III study in second line (vs sunitinib) are enrolling (soon).
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DCC-2618

A SWITCH CONTROL INHIBITOR
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DCC-2618

A SWITCH CONTROL INHIBITOR
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Disease Controle Rate 

at 3 months = 77% (150 pts)

ORR 15%



DCC-2618 

CURRENT UPDATE
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• Global Pivotal Phase 3 study ongoing  Invictus  after 3 lines



DCC-2618 

CURRENT UPDATE
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DCC-2618 

CURRENT UPDATE
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• Second Global Pivotal Phase 3 GIST Planned for 2H:18  Intrigue  second line



TAKE HOME MESSAGES

‘NEW’ DRUGS

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

2. For patients with a PDGFRA D842V mutation: finding a trial with Crenolanib or 

Avapritinib (BLU-285) could potentially increase PFS and OS.

3. For patients with KIT resistance mutations Avapritinib (BLU-285)  has a worthwile disease 

controle rate of 70% after 3+ lines. The phase I dose expansion in 2L and the phase III study 

in 3rd line (vs regorafenib) are enrolling.

4. For patients with KIT resistance mutations DCC-2618 has a worthwile disease controle rate 

of 77 % after 3+ lines (150 pts) in Phase I. A phase III study after 3 lines (vs placebo) and a 

phase III study in second line (vs sunitinib) are enrolling (soon).

5. More: 

a) Masitinib studies will probably not continue and data reliability?

b) Immunotherapy disappointing results

c) Drugs in all comer phase I, still too litle data, but coming
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MORE

31

Masitinib:

• ABScience had to stop recruitment in all GIST masitinib studies in 2017 (first line, second line 

and adjuvant) by decision of the Health Authorities

• EMA inspection showed deviations from the GCP in the conduct of the mastocytosis study and 

deviations related to the pharmacovigilance system.

Immunotherapy

• Disappointing results

Phase I all-comer studies with GIST 

• TNO155, a SHP2 inhibitor 

• GSK525762, an inhibitor of the binding of BET proteins to acetylated histones

• etc



TAKE HOME MESSAGES

‘NEW’ DRUGS

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

2. For patients with a PDGFRA D842V mutation: finding a trial with Crenolanib or 

Avapritinib (BLU-285) could potentially increase PFS and OS.

3. For patients with KIT resistance mutations Avapritinib (BLU-285)  has a worthwile disease 

controle rate of 70% after 3+ lines. The phase I dose expansion in 2L and the phase III study 

in 3rd line (vs regorafenib) are enrolling.

4. For patients with KIT resistance mutations DCC-2618 has a worthwile disease controle rate 

of 77 % after 3+ lines (150 pts) in Phase I. A phase III study after 3 lines (vs placebo) and a 

phase III study in second line (vs sunitinib) are enrolling (soon).

5. More: 

a) Masitinib studies will probably not continue and data reliability?

b) Immunotherapy disappointing results

c) Drugs in all comer phase I, still too litle data, but coming

32



CURRENT & UPCOMING CLINICAL TRIALS/ NEW 

TREATMENTS IN GIST

Current & upcoming clinical trials/ new treatments in GIST

Quadruple wildtype Larotrectinib (LOXO-101) and LOXO-195

SDH deficient Crenolanib (CP-868,596-26 or AR-868,596-26)

PDGFR D842V Avapritinib (BLU-285)

KIT Exon 13-18: DCC 2618

Masitinib

and more…

Focus on current updates and study status

Optimize ‘old’ treatments in GIST

- Therapeutic Drug Monitoring (TDM)

- ctDNA as early biomarker for resistance/progression

- Database projects

33

brief



TAKE HOME MESSAGES

‘OLD’ DRUGS

1. Do not forget the “five rights” of medication use: the right patient, the right drug, the right 

time, THE RIGHT DOSE, and the right route. Consider using therapeutic drug monitoring 

to guide individual dosing to increase suvival and decrease toxicity.

34



TDM: therapeutic drug monitoring

Adjusting the dose based on measured drug 

concentrations to improve treatment outcomes for 

individual patients

“one size fits all”

personalized dosing



Problems with currently used fixed dose

 30% of patients underdosed

 15% of patients overdosed

suboptimal efficacy

unnecessary toxicity

Individualized dosing based on therapeutic drug monitoring



Why should we do TDM?

Cmin ≥ 1100 ng/mL → ↑PFS

11.3 vs. 30.6 months (p = 0.0029)

Demetri et al (JCO, 2009)

Imatinib

Sunitinib

↑AUC → ↑TTP + ↑OS
Houk et al (CCP, 2010)



How many patients have 
concentrations below target?

Imatinib

32.4% of patients has Cmin < 1000 ng/mL 
in > 75% of samples
Farag et al (Clin Pharmacokinet, 2017)

Sunitinib

No data available for GIST patients

However, for renal cell carcinoma: 
49.6% of patients has Cmin < 50 ng/mL
Lankheet et al (TDM, 2014)



DPOG-TDM study

19 imatinib patients

4 patients 
adequate PK

15 patients 
low PK

dose escalation 
not feasible due 

to toxicitiesn = 2

n = 1

TDM advice not 
followed by 

physician

n = 2

dose increased 
to 400 mg BID

n = 10

dose increased 
to 600 mg QD

Preliminary data DPOG-TDM study, NTR6866



TAKE HOME MESSAGES

‘OLD’ DRUGS

1. Do not forget the “five rights” of medication use: the right patient, the right drug, the right 

time, THE RIGHT DOSE, and the right route. Consider using therapeutic drug monitoring 

to guide individual dosing to increase suvival and decrease toxicity.

2. Investigations on the use of ctDNA as early biomarker for resistance/progression are 

ongoing. 
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Assessment of Mutations in Tumors and in Circulating Tumor DNA (ctDNA)

Clinical trials: NCT02331914 

GIST 
patients 
on TKI 
treatment

3 monthly assessments

Drug levels Circulating 
tumor DNA

CT scan Tumor biopsy 
at PD
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Preliminary results

• A method was developed to detect primary mutations in tumor tissue and 
ctDNA (digital droplet PCR for most common exon 11 mutations, Boonstra 
et al. 2018)

• 263 patients included

• > 1250 ctDNA and PK samples



Preliminary results: Patient detail 
GIST 
recurrence.
Start 
Imatinib

CT
Mixed 
response

CT Stable 
disease

Progressive 
disease
Start 
Sunitinib

CT 
Progressive 
Disease



Future plans

• Optimize ddPCR assay detection quality 

• Develop assays for secondary mutations

• SPIRIT study: prospective, randomized trial to compare PFS between early 
adaptation- and conventional group.



TAKE HOME MESSAGES

‘OLD’ DRUGS

1. Do not forget the “five rights” of medication use: the right patient, the right drug, the right 

time, THE RIGHT DOSE, and the right route. Consider using therapeutic drug monitoring 

to guide individual dosing to increase suvival and decrease toxicity.

2. Investigations on the use of ctDNA as early biomarker for resistance/progression are 

ongoing. 

3. Database collaborations are crucial. Data should no remain in the memories of one 

individual physician. Data should be shared so treatment and survival can be improved for 

every GIST patient. 
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DUTCH GIST REGISTRY (REGISTER)

- Longitudinal data on >1000 GIST patients

- Including data on medical history, pathology results, response, medication, drug levels etc

Multiple database projects and publications
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DUTCH GIST REGISTRY (REGISTER)
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DUTCH GIST REGISTRY (REGISTER)
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DUTCH GIST REGISTRY (REGISTER)
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TAKE HOME MESSAGES

‘NEW’ DRUGS

1. For wildtype patients: do not forget to test for NTRK gene fusions & find a trial/treatment 

with a NTRK inhibitor (one example is Larotrectinib).

2. For patients with a PDGFRA D842V mutation: finding a trial with Crenolanib or 

Avapritinib (BLU-285) could potentially increase PFS and OS.

3. For patients with KIT resistance mutations Avapritinib (BLU-285)  has a worthwile disease 

controle rate of 70% after 3+ lines. The phase I dose expansion in 2L and the phase III study 

in 3rd line (vs regorafenib) are enrolling.

4. For patients with KIT resistance mutations DCC-2618 has a worthwile disease controle rate 

of 77 % after 3+ lines (150 pts) in Phase I. A phase III study after 3 lines (vs placebo) and a 

phase III study in second line (vs sunitinib) are enrolling (soon).

5. More: 

a) Masitinib studies will probably not continue and data reliability?

b) Immunotherapy disappointing results

c) Drugs in all comer phase I, still too litle data, but coming
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TAKE HOME MESSAGES

‘OLD’ DRUGS

1. Do not forget the “five rights” of medication use: the right patient, the right drug, the right 

time, THE RIGHT DOSE, and the right route. Consider using therapeutic drug monitoring 

to guide individual dosing to increase suvival and decrease toxicity.

2. Investigations on the use of ctDNA as early biomarker for resistance/progression are 

ongoing. 

3. Database collaborations are crucial. Data should no remain in the memories of one 

individual physician. Data should be shared so treatment and survival can be improved for 

every GIST patient. 
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Thank you

Q&A

Contact:  n.steeghs@nki.nl



Back-up slide



AVAPRITINIB (BLU-285)  

A POTENT INHIBITOR OF KIT AND PDGFRA

54

• NAVIGATOR: Phase I Study of Avapritinib (BLU-285) in GIST (dose expansion ongoing). 


