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Off Label use of systemic therapy
ÅIs the drug approved for another indication?
ÅEasier to obtain access in some countries: USA + Germany
ÅChallenging in other countries: UK

ÅNumber of approved drugs
ÅToxicity management important to enable continuation of therapy

ÅCompassionate use/ expanded access programs

ÅMultidisciplinary approach 
ÅSolitary progression: use of local therapy (e.g. RFA) to enable continuation of therapy

ÅClinical trials
GennatasS et al. ClinSarcoma Res 10; 9: 2020
Jones RL et al. EurJ SurgOncol 36(5); 477-482: 2010



Off Label use of systemic therapy

ÅCareful discussion between patient + oncologist

ÅAre trial based options available?

ÅDrug availability in the future?

ÅWhat are the pros + cons

ÅFor this presentation: focus on clinical data + experience
ÅA pragmatic approach 



Nilotinib
ÅTyrosine kinase inhibitor
ÅBCR-ABL
ÅKIT
ÅPDGFR A + B
ÅDDR-1 and -2 

ÅRandomised, open-label, multicentre, phase 3 trial (ENESTg1)

Å647 patients were enrolled
Å324 were allocated nilotinib
Å320 were allocated imatinib

ÅPFS:
ÅImatinib: mPFS: 29.7 months (95%CI: 26.6 - NE)
ÅNilotinib: mPFS25.9 months (95%CI: 19.1 - NE)
ÅHazard ratio: 1.47

BlayJY et al. Lancet Oncol 16(5); 550-560: 2015



Niltotinib
ÅKIT Exon 11
ÅImatinib: mPFS: 32.3 months (29.7 - NE)
ÅNilotinib: mPFS: NE (29.2 - NE)
ÅHazard ratio: 1.12 [95%CI, 0.683ς1.836]

ÅKIT Exon 9
ÅImatinib: mPFS: NE (95%CI: 11.5 - NE)
ÅNilotinib: mPFS: 3 months (95%CI: 2.8 ς3.2)
ÅHR 32.456 [95%CI, 7.113ς148.088]

ÅNilotinib adverse events:
ÅAnaemia (18; 6%), elevated lipase level (15; 5%), elevated alanine aminotransferase 

concentration (12; 4%) + abdominal pain (11; 3%)

BlayJY et al. Lancet Oncol 16(5); 550-560: 2015



Everolimus
ÅPhase 1 ς2 trial of everolimus+ imatinib 

ÅStratum 1: Disease progression on imatinib
ÅN=28

ÅStratum 2: Disease progression on imatinib + sunitinib/ other TKI
ÅN=47

ÅMedian PFS: 
ÅStratum 1: 1.9 months
ÅStratum 2: 3.5 months

ÅCommon adverse events
ÅDiarrhea, nausea, fatigue + anemia

SchöffskiP, et al. Ann Oncol 21(10); 1990-1998: 2010



Rationale for mTOR/ PI3 K inhibitors

SchöffskiP, et al. Ann Oncol 21(10); 1990-1998: 2010



Dasatinib

ÅPhase 2 trial: 58 patients

Å3-month PFS rate: 53.4%

ÅMedian overall survival: 14.0 months

ÅNeither primary nor secondary gene mutations predicted the efficacy 
of dasatinib

ÅMost common adverse events were anemia, proteinuria, fatigue, 
neutropenia + diarrhea

Zhou Y et al. Cancer Med. 2020



Dasatinib
ÅPhase 2 trial: 42 eligible patients

ÅMedian follow-up: 67.2 months

ÅFDG-PET/CT complete + partial response rate at 4 weeks

Å74% (95% confidence interval, 56%-85%)
Å14 complete response
Å17 partial response
Å6 stable disease
Å3 progressive disease, 2 not evaluable

ÅMedian progression-free survival was 13.6 months

ÅMedian overall survival: not reached

ÅGrade 4 toxicity in 5%

ÅGrade 3 in 48% of patients and was most often gastrointestinal or pulmonary

ÅDose was interrupted or reduced in 25% of cycles

MontemurroM, et al. Cancer 124(7); 1449-1454: 2018



Dasatinib: off label experience
ÅLocally advanced rectal GIST 2.3cm: L576P exon 11 mutation

ÅNov 2012: Imatinib: initial response

ÅOct 2013: Dasatinib50mg twice daily

ÅSep 2017: Right sided pleural effusion: secondary to dasatinib

ÅTreatment break

ÅOct 2017:No re-accumulation effusion on Chest X-ray

ÅDasatainibre-started 50 mg once daily

Å{ŜǇ нлнлΥ awLΥ ά!ǘ ǘƘŜ ǎƛǘŜ ƻŦ ǇǊŜǾƛƻǳǎ ǘǳƳƻǳǊ ǘƘŜǊŜ ƛǎ ƴƻǿ Ƨǳǎǘ ŀ ǇƭŀǉǳŜ 
ƻŦ ƭƻǿ ǎƛƎƴŀƭ ƛƴǘŜƴǎƛǘȅ ƛƴ ƪŜŜǇƛƴƎ ǿƛǘƘ ǘǊŜŀǘƳŜƴǘ ǊŜƭŀǘŜŘ ŎƘŀƴƎŜέ



Sorafenib 
ÅPhase 2 trial: 31 patients 

ÅRelative dose intensity of sorafenib during the first 6 months was >80%

Å4 patients: Partial response (response rate 13%, 95% CI 1-25%)

Å16 (52%): stable disease
ÅDCR at 24 weeks: 36% (95% CI 19-52%)

ÅMedian progression-free 4.9 months

ÅMedian overall survival 9.7 months

ÅWell tolerated
ÅMost frequent adverse events: Hand-foot skin reaction, fatigue, hypertension + abdominal 

pain

Park SH et al. Invest New Drugs 30(6); 2377-2383: 2012



Sorafenib 
ÅRetrospective study: 60 patients 

ÅThree (5%): objective partial responses

Å31 patients (52%): stabilization of disease > 4 months

ÅMedian PFS: 7.7 months

ÅMedian OS: 13.5 months

ÅMost common adverse events: diarrhoea, hand/ foot syndrome, fatigue, 
loss of weight + skin reactions
ÅGrade 3-5 toxicity occurred in 35% of patients
Å23 required sorafenib dose reductions due to adverse events

Rutkowski P,et al. ContempOncol (Pozn) 21(4); 285-289: 2017



Sorafenib

ÅRetrospective study, 72 patients
Å>2 lines of therapy 

ÅTwelve (10%) patients: Tumour response

Å70 (57%) patients: Tumour stabilisation
ÅDosage was reduced in a third of patients
ÅDid not have an impact on progression-free survival (PFS), p=0.15

ÅMedian PFS: 6.4 months (95%CI, 4.6 - 8.0 months)
ÅGood performance status + response significant better PFS

ÅMedian overall survival (OS) 13.5 months (95%CI, 10.0 - 21.0 months)

ÅToxicity reported in 56% of the patients
ÅRash, hand-foot-syndrome + diarrheaoccurred frequently

MontemurroM, et al. EurJ Cancer 49(5); 1027-1031: 2013



Pazopanib
Å25 patients

ÅMedian number of prior therapies: 3 (Range 2 - 27)

ÅBest response of SD: 12 (48%) patients
Å1 patient succinate dehydrogenase (SDH)-deficient GIST continuing disease control after 17 

cycles

ÅNon-progression rate: 17% (95%CI: 4.5 - 37)

ÅMedian PFS: 1.9 months (95%CI: 1.6 ς5.2)

ÅMedian OS: 10.7 months (95%CI: 3.9 - NR)

ÅPazopanib was reasonably well tolerated with no unexpected toxicities

GanjooKN et al. Ann Oncol 25(1); 236-240: 2014



Pazopanib
Å 81 patients, Randomly assigned to

Å Pazopanib + best supportive care (n=40) or

Å Best supportive care alone (n=41)

Å Median follow-up was
Å 26·4 months (IQR 22·0-37·8) in the pazopanib + best supportive care group 

Å 28·9 months (22·0-35·2) in the best supportive care group

Å Median progression-free survival was
Å 3·4 months (95% CI 2·4-5·6) with pazopanib plus best supportive care 

Å 2·3 months (2·1-3·3) with best supportive care alone (HR 0·59 [0·37-0·96], p=0·03)

Å 36 (88%) of the patients originally assigned to the best supportive care group switched to pazopanib following disease progression
Å Median progression-free survival from pazopanib initiation of 3·5 months (95% CI 2·2-5·2)

Å 55 (72%) of the 76 pazopanib-treated patients had pazopanib-related grade 3 or worse adverse events

Å Most common of which hypertension
Å 15 [38%] in the pazopanib plus best supportive care group

Å 13 [36%] in the best supportive care group

Å 20 (26%) patients had pazopanib-related serious adverse events (14 [35%] in the pazopanib plus best supportive care group and six [17%] in the best 
supportive care group)

Å Including pulmonary embolism in 8 (9%)
Å 5 [13%] in the pazopanib plus best supportive care group 

Å 3 [7%] in the best supportive care group).

Mir O et al. Lancet Oncol 17(5); 632-641: 2016



BRAF inhibition



Immunotherapy 
ÅRandomized, parallel group, unblinded Phase 2 trial

Å Nivolumab (240 mg Q2wks) or
Å Nivolumab (240 mg Q2wks) with ipilumab(1mg/kg Q6wks) for up to 2 years.

ÅRefractory to at least imatinib

Å 29 patients (27 evaluable)
Å Median of 3 (1-7) lines of prior therapies

ÅNivoonly arm:
Å 7/15 pts had a best response of SD
Å CBR: 46.7%
Å Median PFS 8.57 weeks

ÅNivo+ ipi arm:
Å 1/12 patients had a PR
Å 2/12 have SD
Å CBR of 25.0% (95% exact C.I. 5.5%-57.2%) 
Å Median PFS of 9.1 wks
Å 8 patients on therapy > 6 months
Å 2 patients with a KIT Exon 17 mutation had radiographic disease shrinkage

ÅMost AEs were grades 1-2 with fatigue (37%) being the most common
Å 4 Grade 3/4 AEs occurred in the nivo+ ipi arm (hyperglycemia, weakness, diarrheax 2)
Å 4 grade 3/4AEs occurred in the nivo arm (DKA, hyperglycemia, rash, fatigue)

Singh A et al. ASCO 2019



Å 40-year-old woman

Å June 2000 with anorexia and unintentional weight loss. 

Å June 2007: Imatinib side effects (fatigue, diarrhea, painful rash, and mouth sores) 

Å Oct 2007: Sunitinib 

Å January 2009: Imatinib

Å Feb 2013: Regorafenib

Å March 2014: Phase I trial phosphoinositide 3-kinase inhibitor, BKM-120 + imatinib

Å Oct 2015: Sorafenib 

Å Dec 2015: Hand-foot syndrome: Reluctance to try another TKI

Å Compassionate use nivolumab.



Schroeder BA,et al.
Oncoimmunology9(1); 
2020



NTRK Inhibitors 



NTRK inhibitors 
ÅTropomyosin Receptor Kinases (TRKs) are single-pass transmembrane receptor 

tyrosine kinases encoded by the

ÅNeurotrophic tyrosine receptor kinase1, 2 + 3 (NTRK1, NTRK2+ NTRK3) genes

ÅFunction as high-affinity receptors for neurotrophins

ÅRole in development + normal function of nervous system

ÅETV6ςNTRK3recurrently rearranged in Infantile fibrosarcoma

ÅLittle knowledge which sarcoma subtypes are most likely to harbour TRKfusions

KnezevichSR, et al. Nat Genet 18; 184ς187: 1998
Wilding CP et al.CurrOpinOncol. 2020



ÅHistology agnostic approval



Response in an undifferentiated sarcoma

DoebeleRC,et al. Cancer Discov5(10); 1049-1057: 2015



Entrectinib: Radiological response in a high grade sarcoma with 
histiocytic differentiation (ETV6:NTRK3 exon 14)

Wilding CP et al.CurrOpinOncol. 2020



NTRK inhibition in GIST

Å24 GIST lacking alterations in canonical KIT/PDGFRA/RAS pathways
ÅIncluding 12 without SDHxalterations

Å24 GIST were more commonly mutated at 7 genes:
ÅARID1B, ATR, FGFR1, LTK, SUFU, PARK2 and ZNF217
Å2 tumorsharboredFGFR1gene fusions (FGFR1-HOOK3, FGFR1-TACC1)
Å1 harboredan ETV6-NTRK3fusion that responded to TRK inhibition

ÅIndependent sample set:
Å5 GIST cases lacking alterations in the KIT/PDGFRA/SDHx/RAS pathways

ÅIncluding two additional cases with
ÅFGFR1-TACC1
ÅETV6-NTRK3 fusions

Shi E et al. J TranslMed 14(1); 339: 2016



NTRK inhibition in GIST





NTRK testing in sarcomas:



Clinical Trials



Ripretinib

ÅINTRIGUE

Å2nd line: ripretinib vs sunitinib 

ÅINVICTUS

ÅMedian progression-free survival:

ÅRipretinib: 6·3 months (95% CI 4·6-6·9) compared

ÅPlacebo: 1·0 months (0·9-1·7)
ÅHazard ratio 0·15, 95%CI: 0·09-0·25
Åp<0·0001

ÅAlopecia, laboratory abnormalities

BlayJY et al. Lancet Oncol 21(7); 923-934: 2020



Avapritinib

ÅNAVIGATOR:
ÅPDGFRA D842V: 91% response rate (n=38)

ÅAdverse events (safety population, n=250):
Å Intracranial bleed: 7 (3%)
ÅNeuro cognitive: 115 (46%)

ÅVOYAGER (3rd/ 4th line):

ÅAvapritinib(N=240) vs Regorafenib (N=236) 

ÅMedian PFS: 
ÅAvapritinib: 4.2 months 
ÅRegorafenib: 5.6 months 

ÅResponse rate:
ÅAvapritinib: 17%
ÅRegorefnib: 7%



Cabozantinib in GIST: Phase 2 trial
Å50 eligible patients, 4 (8%) still continuing cabozantinibat clinical cut-off

Å41 eligible + evaluable patients
Å24 were progression-free at week 12 (58·5%, 95% confidence interval [CI] 42·0-74·0%)

ÅAll 50 patients, 30 were progression-free at week 12 (60%, 95% CI 45-74%)
Å7 partial response (14%, 95% CI 6-27%)
Å34 stable disease (68%, 95% CI 53-80%)
Å8 progressive disease (16%, 95% CI 7-29%) + one not evaluable

ÅDisease control: 41 patients (82%, 95% CI 69-91%)

ÅMedian progression-free survival: 5·5 months (95% CI 3·6-6·9)

ÅMost common adverse events:
ÅDiarrhoea (76%), palmar-plantar erythrodysesthesiasyndrome (60%), fatigue (50%), hypertension (42%), 

weight loss (40%) + oral mucositis (30%)
Å32 (64%) patients requiring dose reductions
Å27 (54%) having treatment interruptions

SchöffskiP, et al. EurJ Cancer 134; 62-74: 2020



PLX9486

ÅPotent + selective inhibitor of KIT D816V

ÅPhase 1/ 2 trial

ÅPLX9486 + sunitinib

ÅMedian PFS: 11 months

ÅFuture clinical trial



Ilixadencel
ÅIlixadencel(allogeneic inflammatory dendritic cells)
ÅCell-based immune primer injected intratumorally 
ÅInvestigated in metastatic renal cell + hepatocellular carcinoma

ÅSingle arm phase I trial ilixadencelin advanced GIST
ÅOngoing treatment >2nd line tyrosine kinase inhibitors
Å4 continued tumor progression at 3 months
Å1 patient (on 3rd line regorafenib): stable disease for 9 months
Å1 patient (on 2nd line sunitinib) stable disease at end of study (12 months)
ÅThese two patients: CHOI partial response: duration of 3 + 6 months

ÅMedian progression-free survival: 4.0 months

ÅNo severe adverse events due ilixadencel

FröbomR, et al. Cancer Immunol Immunother2020



Crenolanib
ÅRandomized phase III trial

ÅAdvanced or metastatic GIST with aPDGFRA D842Vmutation

ÅPrior treatment with TKI allowed

ÅApproximately 120 patients

ÅRandomized in a 2:1 ratio to receive either
ÅCrenolanib 100 mg or

ÅMatching placebo orally 3 times daily 



Conclusion 

ÅOff label use:
ÅGood option in select situations

ÅCareful discussion patient + oncologist

ÅNTRK inhibitors
ÅLittle knowledge currently

ÅImpressive responses 

ÅClinical trials 
ÅImportant + essential for improving treatment + outcome
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