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Off Label use of systemic therapy

Als the drug approved for another indication?
A Easier to obtain access in some countries: USA + Germany
A Challenging in other countries: UK

ANumber of approved drugs
A Toxicity management important to enable continuation of therapy

ACompassionate use/ expanded access programs

AMultidisciplinary approach
A Solitary progression: use of local therapy (e.g. RFA) to enable continuation of therapy

AClinical trials |
GennatasS et alClinSarcoma Res0: 9: 2020

Jones RL et d&urJSurgOncol36(5); 47¢482: 2010



Off Label use of systemic therapy

ACareful discussion between patient + oncologist
AAre trial based options available?
ADrug availability in the future?

AWhat are the pros + cons

AFor this presentation: focus on clinical data + experience
AA pragmatic approach



Nilotinib

ATyrosine kinase inhibitor
ABCRABL
AKIT

APDGFR A +B
ADDR1 and-2

ARandomised, opetabel, multicentre, phase 3 trial (ENESTg1)

A647 patients were enrolled
A 324 were allocated nilotinib
A 320 were allocated imatinib

APFS:
A Imatinib:mMPFS29.7 months (95%Cl: 26.6lE)
A Nilotinib: mPF25.9 months (95%Cl: 19-NE)
AHazard ratio: 1.47

BlayJY et alLancet Oncdl6(5); 556560: 2015



Niltotinib

AKIT Exon 11
A Imatinib: mPFS32.3 months (29.7NE)

A Nilotinib: mPFSNE (29.2 NE)
A Hazard ratio: 1.1295%Cl, 0.683L.836]

AKIT Exon 9
A Imatinib: mPFSNE (95%CI: 11-]NE)

A Nilotinib: mPFS3 months (95%Cl: 2¢83.2)
A HR 32.456 [95%CI, 7.X138.088]

ANilotinib adverse events:

A Anaemia (18; 6%), elevated lipase level (15; 5%), elevated alanine aminotransferase
concentration (12; 4%) + abdominal pain (11; 3%)

BlayJY et alLancet Oncdl6(5); 556560: 2015



EFverolimus

APhase X 2 trial ofeverolimus+ imatinib

AStratum 1: Disease progression on imatinib
AN=28

AStratum 2: Disease progression on imatinib + sunitinib/ other TKI
AN=47

AMedian PFS:
A Stratum 1: 1.9 months
A Stratum 2: 3.5 months

ACommon adverse events
A Diarrhea, nausea, fatigue + anemia

SchoffskP, et al. Ann OncoR1(10); 199a1998: 2010



Rationale for mTOR/ PI3 K inhibitors

A-Il\ -

B v;}::*%@wprv i

| i) ANSIatiol
Ty 1 B

Cell
Angiogenesls Cell Proliferation

survival
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Dasatinib

APhase 2 trial: 58 patients
A3-month PFS rate: 53.4%
AMedian overall survival: 14.0 months

ANeither primary nor secondary gene mutations predicted the efficacy
of dasatinib

AMost common adverse events weapemia proteinuria, fatigue,
neutropenia +diarrnea

Zhou Y et alCancer Med2020



Dasatinib

A Phase 2 trial: 42 eligible patients
A Median followup: 67.2 months

A FDGPET/CT complete + partial response rate at 4 weeks

A 74% (95% confidence interval, 5@%20)

A 14 complete response

A 17 partial response

A 6 stable disease

A 3 progressive disease, 2 not evaluable

A Median progressioifree survival was 13.6 months
A Median overall survival: not reached

A Grade 4 toxicity in 5%
A Grade 3 in 48% of patients and was most often gastrointestinal or pulmonary

A Dose was interrupted or reduced in 25% of cycles

Montemurro M, et al. Cancerl24(7); 14491454: 2018



Dasatinib: off label experience
ALocally advanced rectal GIST 2.3cm: L¥%6R 11mutation

ANov 2012: Imatinib: initial response

AOct 2013Dasatinibb0mg twice daily

ASep 2017: Right sided pleural effusion: secondadasatinib
ATreatment break

AOct 2017No reaccumulation effusion on Chestray
ADasatainilre-started 50 mg once daily
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Sorafenib

APhase 2 trial: 31 patients
ARelative dose intensity of sorafenib during the first 6 months was >80%

A4 patients: Partial response (response rate 13%, 95%26%4)

A16 (52%): stable disease
A DCR at 24 weeks: 36% (95% C5A%)

AMedian progressiotiree 4.9 months
AMedian overall survival 9.7 months

AWell tolerated

A Most frequent adverse events: Hatfiolot skin reaction, fatigue, hypertension + abdominal
pain

Park SH et alnvest New Drug30(6); 23772383: 2012



Sorafenib
ARetrospective study: 60 patients

AThree (5%): objective partial responses
A31 patients (52%): stabilization of disease > 4 months

AMedian PFS: 7.7 months

AMedian OS: 13.5 months

AMost common adverse events: diarrhoea, hand/ foot syndrome, fatigue,
loss of weight + skin reactions

A Grade 35 toxicity occurred in 35% of patients
A 23 required sorafenib dose reductions due to adverse events

Rutkowski Pet al. ContempOncol Pozr) 21(4); 285289: 2017



Sorafenib

A Retrospective study, 72 patients
A >2 lines of therapy

A Twelve (10%) patients: Tumour response

A 70 (57%) patients: Tumour stabilisation
A Dosage was reduced in a third of patients
A Did not have an impact on progressifiree survival (PFS), p=0.15

A Median PFS: 6.4 months (95%ClI,-8® months)
A Good performance status + response significant better PFS

A Median overall survival (OS) 13.5 months (95%Cl,-ZL.® months)

A Toxicity reported in 56% of the patients
A Rash, handoot-syndrome +diarrheaoccurred frequently

Montemurro M, et al. EurJ Cancef9(5); 10271031: 2013



Pazopanib
A25 patients

AMedian number of prior therapies: 3 (Range2¥)

ABest response of SD: 12 (48%) patients

A1l p?tient succinate dehydrogenase (Steficient GIST continuing disease control after 17
cycles

ANon-progression rate: 17% (95%Cl: 43)
AMedian PFS: 1.9 months (95%CI:c1562)
AMedian OS: 10.7 months (95%CI: -3NR)

APazopanib was reasonably well tolerated with no unexpected toxicities

GanjooKN et alAnn OncoR5(1); 236240: 2014



Pazopanib

A 81 patients, Randomly assigned to
A Pazopanib + best supportive care (n=40) or
A Best supportive care alone (n=41)

A Median followup was
A 26-4 months (IQR 223¥-8) in the pazopanib + best supportive care group
A 28-9 months (22-85-2) in the best supportive care group

A Median progressiotiree survival was
A 3-4 months (95% CI 2546) with pazopanib plus best supportive care
A 2.3 months (2-B-3) with best supportive care alone (HR 0-59 [@3B], p=0-03)

A 36 (88%) of the patients originally assigned to the best supportive care group switched to pazopanib following diseassbprogre
A Median progressiotfree survival from pazopanib initiation of 3-5 months (95% G52p

T>

55 (72%) of the 76 pazoparileated patients had pazopanilelated grade 3 or worse adverse events

T>

Most common of which hypertension
A 15 [38%] in the pazopanib plus best supportive care group
A 13 [36%] in the best supportive care group

A 20 (26%) patients had pazopasiblated serious adverse events (14 [35%] in the pazopanib plus best supportive care group[aAthin the best
supportive care group)

A Including pulmonary embolism in 8 (9%)
A 5[13%] in the pazopanib plus best supportive care group
A 3[7%] in the best supportive care group).

Mir O et al.Lancet Oncal7(5); 632641: 2016



BRAF Iinhibition

www.impactjournals.com/oncotarget/ Oncotarget, February, Vol.4, No 2

BRAF Mutant Gastrointestinal Stromal Tumor: First report of
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Immunotherapy

A Randomized, parallel group, unblinded Phase 2 trial
A Nivolumab (240 mg Q2wks) or
A Nivolumab (240 mg Q2wks) withilumab (1mg/kg Q6wks) for up to 2 years.

A Refractory to at least imatinib

A 29 patients (27 evaluable)
A Median of 3 (17) lines of prior therapies

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

A Nivo+ipiarm:

1/12 patients had a PR

2/12 have SD

CBR of 25.0% (95% exact C.l. 565%%)

Median PFS of 9\ks

8 patients on therapy > 6 months

2 patients with a KIT Exon 17 mutation had radiographic disease shrinkage

T>o T> T T>o T> I

A Most AEs were grades2lwith fatigue (37%) being the most common
A 4 Grade 3/4 AEs occurred in thivo +ipi arm (yperglycemiaweaknessgiarrheax 2)
A 4 grade 3/4AEs occurred in tinévo arm (DKAhyperglycemiarash, fatigue)

Singh A et al. ASCO 20
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2020, VOL. 9, NO. 1, 1710064 (6 pages) Ta?%/r &(zrrandscrcl)' i ncis
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BRIEF REPORT 8 OPEN ACCESS i. Check for updatesi

Durable tumor regression in highly refractory metastatic KIT/PDGFRA wild-type GIST
following treatment with nivolumab

Brett A. Schroeder @2*, Karan Kohli?, Ryan B. O’'Malley<, Theresa S. Kim?, Robin L. Jones?, Robert H. Pierce?,
and Seth M. Pollack®*
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T>

40-yearold woman

June 2000 with anorexia and unintentional weight loss.

June 2007: Imatinib side effects (fatigukarrheg painful rash, and mouth sores)
Oct 2007: Sunitinib

January 2009: Imatinib

Feb 2013: Regorafenib

March 2014: Phase | trial phosphoinositid&iBase inhibitor, BKM.20 + imatinib
Oct 2015: Sorafenib

Dec 2015: Handébot syndrome: Reluctance to try another TKI

To Po Do Do To Po Do Do Do

Compassionate use nivolumab.



12/16/15 12/20/17 3/14/18

Segment VI: 19 x 13 mm Segment VI: 15 x 14 mm Segment VI: 12 x 10 mm

12/16/15 12/20/17 3/14/18

Schroeder BAet al.
Oncoimmunolog®(1);
Segment Il: 13 x9 mm Completely resolved Completely resolved 2020




NTRK Inhibitors



NTRK inhibitors

ATropomyosin Receptor Kinases (TRKS) are gieg® transmembrane receptor
tyrosine kinases encoded by the

ANeurotrophic tyrosine receptor kinase 2 + 3NTRKINTRK2 NTRKBgenes
AFunction as higlaffinity receptors fomeurotrophins

ARole in development + normal function of nervous system
AETVGNTRK3ecurrently rearranged in Infantile fibrosarcoma

ALittle knowledge which sarcoma subtypes are most likely to harb&ifusions

KnezeviclBR, et al. Nat Genet 18; X887 1998
Wilding CRet al.CurrOpinOncol 2020



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Efficacy of Larotrectinib in TRK Fusion—
Positive Cancers in Adults and Children

A. Drilon, T.W. Laetsch, S. Kummar, S.G. DuBois, U.N. Lassen, G.D. Demetri,
M. Nathenson, R.C. Doebele, A.F. Farago, A.S. Pappo, B. Turpin, A. Dowlati,
M.S. Brose, L. Mascarenhas, N. Federman, J. Berlin, W.S. El-Deiry, C. Baik,

J. Deeken, V. Boni, R. Nagasubramanian, M. Taylor, E.R. Rudzinski,

F. Meric-Bernstam, D.P.S. Sohal, P.C. Ma, L.E. Raez, J.F. Hechtman, R. Benayed,
M. Ladanyi, B.B. Tuch, K. Ebata, S. Cruickshank, N.C. Ku, M.C. Cox,

D.S. Hawkins, D.S. Hong, and D.M. Hyman

AHistology agnostic approval



Response in an undifferentiated sarcoma

A Post-resection B Study baseline C  Study cycle 2 day 1 D  Study cycle 5 day 1

DoebeleRC gt al. CanceDiscovs(10); 10491057: 2015



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

Nadir
Baseline ~3 achieved at
months ~6 months
after after
treatment treatment

Wilding CRet al.CurrOpinOncol 2020



NTRK inhibition in GIST

A24 GIST lacking alterations in canonical KIT/PDGFRA/RAS pathways
A Including 12 withouSDH>alterations

A24 GIST were more commonly mutated at 7 genes:
AARID1B, ATR, FGFR1, LTK, SUFU, @#fdZWF217
A 2 tumors harboredFGFR3ene fusionsRGFRHOOK3, FGFRACCIL
A1 harboredan ETVeNTRK3usion that responded to TRK inhibition

Alndependent sample set:
A5 GIST cases lacking alterations in the KIT/PDGERBRAS pathways

Alncluding two additional cases with
AFGFRITACC1
AETVEeNTRK3usions

Shi E et alTransiIMed 14(1); 339: 2016



NTRK inhibition in GIST

Baseline Week 8

Fig. 4 Radiological response of a GIST possessing an ETV6-NTRK3 fusion following treatment with LOXO-101, a selective TRK inhibitor. A 55-year
old male with a T3NOM1 small intestine GIST had progression of disease on five lines of tyrosine kinase inhibitors targeting KIT prior to identification
of an ETV6-NTRK3 fusion in the tumor. He was enrolled on a Phase | clinical trial of oral LOXO-101 (Loxo Oncology, Stamford, CT), a selective TRK
inhibitor. As compared to baseline PET/CT images (a), the tumors had decreased size and FDG-uptake at week 8 (b). At 4 months, the patient had
ongoing partial response (44%) according to RECIST 1.1 criteria




Journal Pre-proof 0

Diagnosis and management of tropomyosin receptor kinase (TRK) fusion sarcomas:
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NTRK testing In sarcomas:

Tumor sample

|

Histologic diagnosis
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Locally advanced ]
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l v 1
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Clinical Trials



Ripretinib

AINTRIGUE
A2nd line: ripretinib vs sunitinib

AINVICTUS
AMedian progressiofiree survival:
ARipretinih 6-3 months (95% CI 4669) compared

APlacebo: 1-0 months (607)
AHazard ratio 0-15, 95%Cl: 0025
Ap<0-0001

AAlopecia, laboratory abnormalities

BlayJY et alLancet Oncad1(7); 923934 2020



Avapritinib

ANAVIGATOR:
A PDGFRA D842V: 91% response rate (n=38)

A Adverse events (safety population, n=250):
A Intracranial bleed: 7 (3%)
A Neuro cognitive: 115 (46%)

AVOYAGER'B4t line):
A Avapritinib(N=240) vs Regorafenib (N=236)

A Median PFS:
A Avapritinii 4.2 months
A Regorafenib: 5.6 months

A Response rate:
A Avapritinia 17%
A Regorefnib 7%



Cabozantinib in GIST: Phase 2 trial

A 50 eligible patients, 4 (8%) still continuic@bozantinibat clinical cutoff

A 41 eligible + evaluable patients
A 24 were progressiofiree at week 12 (58-5%, 95% confidence interval [CI} A42-0%)

A All 50 patients, 30 were progressifiree at week 12 (60%, 95% Cz8%)

A 7 partial response (14%, 95% CA®x)
A 34 stable disease (68%, 95% GBB3b)
A 8 progressive disease (16%, 95%-29%) + one not evaluable

A Disease control: 41 patients (82%, 95% C9B%)
A Median progressioifree survival: 5-5 months (95% CI-8-6)

A Most common adverse events:

A Diarrhoea (76%), pal antarerythrodysesthesiayndrome (60%), fatigue (50%), hypertension (42%),
weight Iossf (400/)o)p+ 8?3?1 mucosit¥s (30°>/o) y ( ) gue ( ) yp ( )

A 32 (64%) patients requiring dose reductions
A 27 (54%) having treatment interruptions

SchoffskP, et alEurJ Cancet34:; 6274: 2020



PLX9486

APotent + selective inhibitor of KIT D816V

APhase 1/ 2 trial
APLX9486 + sunitinib

AMedian PFS: 11 months

AFuture clinical trial



llixadencel

Allixadencelallogeneic inflammatory dendritic cells)
A Cellbased immune primer injected intratumorally
A Investigated in metastatic renal cell + hepatocellular carcinoma

ASingle arm phase | tridixadencein advanced GIST
A Ongoing treatment >? line tyrosine kinase inhibitors
A 4 continuedtumor progression at 3 months
A1 patient (on 3 line regorafenib): stable disease for 9 months

A1 patient (on 2nd line sunitinib) stable disease at end of study (12 months)
A These two patients: CHOI partial response: duration of 3 + 6 months

AMedian progressiotiree survival: 4.0 months

ANo severe adverse events diligadencel

FrobomR, et alCancer Immundimmunother2020



Crenolanib

ARandomized phase Il trial

AAdvanced or metastatic GIST witPBGFRA D842Wutation
APrior treatment with TKI allowed

AApproximately 120 patients

ARandomized in a 2:1 ratio to receive either

ACrenolanib 100 mg or
AMatching placebo orally 3 times daily



Conclusion

AOff label use:

AGood option in select situations
A Careful discussion patient + oncologist

ANTRK inhibitors

ALittle knowledge currently
Almpressive responses

AClinical trials
Almportant + essential for improving treatment + outcome
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