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OBJECTIVES

Review role of medical therapy for local or curable GISTs

Review role of medical therapy for incurable GISTs



GIST OVERVIEW

Most common gastrointestinal (Gl) sarcoma
A tumor of mesenchymal (connective tissue) origin
0.2% of all Gl tumors, but 80% of Gl sarcomas

Highest incidence in the 50-65 year age group
Median age 60-65 years

Similar male/female incidence, although some reports suggest a slightly
higher incidence in men

GIST have an incidence of 10-20 per million annually (comparable
with chronic myeloid leukemia) and a prevalence of 129 per million



POSSIBLE PRESENTING SYMPTOMS

Varies depending on anatomic location of the tumor and tumor size
and aggressiveness

Most common presentation of GIST is gastrointestinal bleeding, which

may be acute (melena or hematemesis) or chronic, and results in
anemia

Patients may also present with
Acute abdomen due to tumor rupture
Gastrointestinal obstruction - Appendicitis like pain



YOU'VE HEARD THIS ALREADY

Kinase gene mutation (proto-oncogene) is the key oncogenic
event in most cases

KIT: 80%-85%

PDGFRA: 7%

Wild type (no detectable mutation): 10%-15%

Mutation results in expression of abnormal, constitutively

activated receptor tyrosine kinase (KIT or PDGFRA) >
uncontrolled ‘on’ switch

Mutant kinase provides oncogenic stimulus for tumor
development



COMMON TUMOUR SITES

May arlse aHYWhere Colon, rectum, esophagus,
a Ong GI tract Or mesentery,omentum
elsewhere in the TR
abdomen or

retroperitoneum

Smallintestine

Located primarily in the
Gl tract, omentum, and
mesentery



PRIMARY MUTATIONS IN A/T IN

GISTS

Exon

Gene (Frequency) Location
KIT 11 (67%) Juxtamembrane
(80%) domain

9 (10%) Extracellular
domain
13 (1%) Kinase 1 domain
17 (1%) Activation loop

Comments

Occur in GISTs throughout Gl tract
Good response to imatinib

Arise mainly in colon and small intestine;
more aggressive than other genotypes
Less responsive to imatinib than exon 11
mutations

Primary mutation (before treatment)
Imatinib sensitive

Primary mutation
Imatinib sensitive



PDGFR MUTATIONS

§ 10-15% have mutations in PDGFR Exons 12 and 18 more common
Mutually exclusive with KIT mutations
More common with gastric GISTs

i More indolent course



PDGFRA MUTATIONS IN GISTS

Mutation
Site

Exon 12

Exon 14
Exon 18
(D842V)

Exon 18
(other)

Relative Frequency of Anatomic
All GIST Mutations Distribution

1% All sites

<1% Stomach

5% Stomach,
mesentery,

omentum

1% All sites

Comments

Sensitive to imatinib in
vitro; clinical responses
observed

Sensitive to imatinib
Poor response to

imatinib

Sensitive to imatinib



MUTATIONAL ANALYSIS
RECOMMENDATIONS

Consider analysis for K/T or Mutational analvsis is
PDGFRA mutations to Y

®
§ establish GIST diagnosis in @ recommended for all
i metastatic GISTs
challenging cases

Mutational analysis should Fully resected, low-risk
be performed at time of A GISTs need not be routinely
initial diagnosis or surgery tested




MECHANISMS OF RESISTANCE TO
IMATINIB

Resistance can be primary or secondary (following initial response)

Imatinib mesylate-resistant mutations in KIT or
PDGFRA kinase domain

MeChan|5ms KIT or PDGFRA gene amplification

Activation of alternative kinase

Resistance may be evidenced as
progression of some lesions but not Focal vs general vs novel resistance
others




2\O LINE THERAPY

=

MOST DEVELOP 14 % DO NOT 5 % ARE INTOLERANT
REFRACTORY DISEASE RESPOND TO IMATINIB TO IMATINIB



PRIMARY RESECTED
LOCALIZED GIST

Early Stage




CUT IT OUT!



NEOADJUVANT IMATINIB - PHASE I
STUDY (RTOG 0132)

Patients with primary, (O 2 yrs " imatinib
00 —_ 7
locally advanced V maintenance
curenimetosi -

recurrent/metastatic

Yo
GIST 2,
(N =53)
5-yr PFS, % 57 30
5-yr OS, % 77 68
Median TTP, yrs Not reached 4.4
Disease 7/11 > 2 yrs from 10/13 > 2 yrs from
progression* registration registration

*6 pts in each group had stopped imatinib prior to progression.



OTHER TRIALS - NEOADJUVANT

substudy of phase
111

Study PtNo. & Tumor Size Imatinib dose Imatinib Response RO DFS (primary) | OS
Tumor Type | Median (mg/day) Duration Rate (%) Resection or PFS (DSOS)
(Range) Median Rate (%) (recurrent/
cm (Range) Metastatic)
Eisenberg et al 31 primary >5cm 600 2.13(2-3) mos 7% PR; 83% 77% 83% at 2 yrs; 93% at 2
2009 44; 201245 Adjuvant: SD; 10% 57% at5 yrs yrs; 77%
Phase Il 400mg/d for 2 unknown atSyrs
yrs
22 recurrent/ >2cm 3.5% PR; 58% 77% at 2 yrs; 91% at 2
metastatic 91% SD; 4.5% 30% at 5 yrs yrs; 68%
PD at 5 yrs
McAuliffe et al 19 primary NA 600 3,5,0or7ds RR: 69% by NA 87% at 2 yrs NA
200946, Adjuvant for 2 dynamic CT
randomized yrs 71% by PET mDFS 46 mos at
Phase II mF/U 32mo
Doyon et al 14 primary 9.4 (1.7-17.3) 400 in 7 pts, 600 in 9(2-12 PR: 43% 78% 64% at 4 yrs 100% at 4
201247, Phase 11 7 pts due to non- yrs
response at 9 wks SD: 57%
Hohenberger et 40 primary 10.8 400 or 800 (exon9) | 4-6 NA 88.2% 85.2% at 3 yrs 100% at 3
al, 201248, Phase yrs
Il
Bleslus A et al. 25 primary 15 400 7.3 (3.4-12) PR: 60% 77% 67% at 3 yrs 89% at 3
201149 SD: 28% yrs
retrospective PD:12%




ADJUVANT IMATINIB




WHO SHOULD WE USE IT IN?

NIH Consensus (Fletcher) Criteria*®

Modified NIH (Josensuu) Criteria *°

NCCN-AFIP Criteria*’ (Miettinen)

Very low risk

Any tumor site: primary tumor size <2cm &
mitotic rate <5/50HPF

Any tumor site: primary tumor size £2cm
& mitotic rate <5/50HPF

Gastric: primary tumor size 2-5 cm and
mitotic rate <5/50HPF

Low risk

Any tumor site: primary tumor size 2-5cm &
mitotic rate <5/50HPF

Any tumor site: primary tumor size 2.1-
5cm & mitotic rate <5/50HPF

Gastric: primary tumor size 5.1-10cm and
mitotic rate <5/50HPF

Intestinal: primary tumor size <5cm and
mitotic rate <5/50HPF

Intermediate risk

Any tumor site: primary tumor size 5.1-
10cm or mitotic rate 6-10/50HPF

Gastric: primary tumor size 5.1-10cm or
mitotic rate 6-10/50HPF

Gastric: primary tumor size >10 ¢cm and
mitotic rate <5/50HPF

Intestinal: primary tumor size 5.1-10 cm and
mitotic rate <5/50HPF

High risk

Any tumor site: primary tumor size >10cm
or mitotic rate >10/50HPF or primary

tumor size >5cm & mitotic rate >5/50HPF

Any tumor site: primary tumor size
>10cm or mitotic rate >10/50HPF or
primary tumor size >5cm & mitotic rate
>5/50HPF or tumor rupture

Non gastric site: primary tumor size
>5cm or mitotic rate > 5/50HPF or
tumor rupture

Gastric: primary tumor size >5cm and mitotic
rate >5/50HPF

Intestinal: primary tumor size >10cm and
mitotic rate <5/50HPF

Any tumor site: mitotic rate >5/50HPF




THE CONSENSUS

Tumor Parameters Risk of PD,* %
Size, cm Gastricl'€] Duodenum!'’l  Jejunum/lleum('®  Rectum![®]
<2 None (0) None (0) None (0) None (0)
Mitotic index
< 5 per 50 HPF >2to<5 Very low (1.9) Low (8.3) Low (4.3) Low (8.3)
>5t0<10 Low (3.5)
>10 Moderate (12)
<2 Nonet (Insuff. data)
Mitotic index >2to<5 Moderate (16) High (50) High (73) High (52)
> 5 perS0HPF > 540<10 High (54) , High (85) _
_ High (86) _ High (73)
> 10 High (82) High (90)

Data based on long-term follow-up of 1074 gastric, 629 small intestinal, 140 duodenal, and 111 rectal GISTs.
*Defined as alive with evidence of PD at follow-up or tumor-related death.
tDenotes small numbers of cases.



KEY TRIALS

Study Pt No. Inclusion Criteria Dose | Duration Primary RFS/IFFS) 0s
(mg/ Outcome
day)
Dematteo et al. updated in 2013 106 At least R1 resected high 400 1yr 08 mRFS 4.0 yrs; 99% at 1yr; 93% at
26 ACOSOG Z9000 Phase 11 risk defined as tumor size 96% at 1 yr; 60% | 2yrs; B3% at 5 yrs
2 10cm, intraperitoneal at2yrs; 40% at5 | withmF/U of 7.7
tumor rupture, or up to 4 yrs with mF/U of | yrs
peritoneal implants 7.7 yrs
Dematteo et al. 2009 ¢ ACOSOGZ | 713 At least R1 resected 400 1yr RFS 98% vs 83% at 1 98.6% vs 97.7% at 2
9001 tumor size yr with mF/U yrs (HR=0.66;
Phase 111 359 23cm KIT mutation 19.7 mos p=0.47)
(Imatinib) positive (HR=0.35;
vs 354 p<0.0001 one
(placebo) side)
Li etal. 2011 2% Prospective 105 RO resected intermediate | 400 3yrs RFS 100% vs 90% at mOS could not be
cohort study and high risk based on 1yr; 95% vs 57% | obtained, though
56 (Imatinib) | 2001 NIH criteria at 2 yrs; 89% vs significantly higher
vs 49 48% at 3 yrs, with | in imatinib group
(placebo) mF/U 45 mos (HR=0.254;
(HR=0.188; p=0.025)
p<0.001)
Zhan et al. 2007 3° Phase 11 51 At least R1 resected high 400 lyr DFS mDFS: 385 ds NA
risk based on 2001 NIH
criteria
Kanda etal. 2013 3! Phase Il & 64 At least R1 resected high 400 1yr RFS 71.1% at 2yrs and | 93.7% at 2 yrs
Phase IV risk based on 2001 NIH 41.7% at 3 yrs at
oensuu et al. . Yo vs B1.7%
SSGXVIII/AIO risk based on modified at 5 yrs with yrs with mF/U 54
Phase I11 200 NIH criteria mF/U 54 mos mos
(Imatinib for (HR-0.46; (HR-0.45; p=0.02)
1yr) vs 200 p<0.001)
(Imatinib for
3 yrs)
NIH criteria & KIT exon withmF/U 27.7




JOENSUU ET AL.

A

Patients with KIT-
positive GIST and
high risk of

recurrence* after
surgery \.
(N = 400)

*At least 1 of: longest tumor diameter > 10 cm, mitotic count > 10 mitoses per 50 HPF, tumor diameter
> 5 cm and mitotic count > 5 mitoses per 50 HPF, or tumor rupture before or at surgery.

* Primary endpoint: relapse-free survival
« Secondary endpoints: safety, OS, GIST-specific survival



JOENSUU ET AL.

5-Yr RFS: 47.9% for 12 mos
vs 65.6% for 36 mos

5-yr OS: 81.7% for 12 mos
vs 92.0% for 36 mos

100 - 36 mos of imatinib 100 = 36 mos of imatinib
imatini > —
§ L 80 - c 801 12 mos of imatinib
£~ C =
£3 60- ET 60 -
S c & o
gL 12 mos of imatinib " =
cs5 40- v 404
20 o
52 =
a® 204 HR:046 (95% ClI: 0.32-0.65; & 201 HR:0.45 (95% Cl: 0.22-0.89;
log-rank P < .001) log-rank P = .02)
0 L| L| L| L | | 0 L} L L} L} | ]
0 1 2 3 4 5 6 o 1 2 3 4 5 6
Pts at Risk, n Yrs Since Randomization Pts at Risk, n Yrs Since Randomization
36 mos of imatinib 198 184 173 133 82 39 8 36 mosofimatinib 198 192 184 152 100 56 13
12 mos of imatinib 199 177 137 88 49 27 10 12 mosofimatinib 199 188 176 140 87 46 20

Joensuu H, et al. JAMA. 2012;307:1265-1272.



SHOULD WE CONSIDER LONGER?

(Imatinib tor
3yrs)

Kang et al. 2013 32 Phase Il 47 High risk based on 2001 400 2yrs RFS mRFS 58.9 mos 97.9% at 5 yrs
NIH criteria & KIT exon with mF/U 27.7

EORTC62024 82 Phase 11 At least R1 resected : 87% vs B4% 93% vs 92%
(ESMO 2017) intermediate and high (5ys) (p=0.43)
risk based on 2001 NIH 75% vs 74%
criteria (10 yrs) with
mFEU 9 yrs

PERSISIT-5 37, Phase 11 At least R1 resected 5yrs : 90% (95% C180- | 95% (95% C1 86-

(ASCO 2017) intermediate and high 95%) (1 patient 99%)
risk defined as tumor size during 6 patients
2 2cm and mitotic rate 2 recur after
S/S0HPF at any site; for imatinib)
non-gastric size 2 5cm 49% discontinued
treatment




HOW TO FOLLOW-UP?

NCCN: H&P with abdominal/pelvic CT every 3-6 mos

ESMO: no routine follow-up recommended, choose follow-up based on mitotic count,
tumor size, and tumor site; low-risk patients may not need routine follow-up

High-risk patients generally relapse within 2-3 years

NCCN guidelines discuss use of a nomogram to predict 2- and 5-yr RFS




MSKCC ONLINE CALCULATOR

0O 10 20 30 40 50 60 70 80 90 100

Points
Size (cm) r T —TrTrTrrrrmr

0 5 10 15 25 35 45
Mitotic index I 1l > 5/50 HPF

<5/50 HPF
Colon/rectum

Site r—d y

Stomach/other Small intestine
Total points

FTTITIrTrrrrrrrrrrrrrrmr1
0 20 40 o0 80 100 120 140 160 180 200

Probability of 2-yr RFS [ ey

90 80 70 60504030 20 10

Probability of 5-yr [————r—TTTT1
RFS 90 80 70 60504030 20 10




SUMMARY (EARLY STAGE GIST)

Surgery is the only/mainstay curative treatment
Adjuvant imatinib is only indicated in high risk resected primary GIST

Duration of adjuvant imatinib is 3 years (current standard of care)

° Compliance is a big issue!

Surveillance, risk of recurrence within 2 years after surgery or discontinuation of imatinib




WHAT ABOUT
INCURABLE GIST?




METASTATIC GIST - IMATINIB

Demetri et al?’;
Blanke et al#4,
B2222
Randomized Phase
I

26 on
extension
study

400mg/d vs
600mg/d for 3
yrs;

Extension as
long as clinical
benefit (>9 yr
ongoing)

Metastatic and or
unresectable
advanced GIST
with no prior
imatinib

(P=0.37); mTTP
of 24 mos

TTP: 14% at 9
yrs.

mOS: 57 mos;
no difference
between two
arms

0S:
35% at9yrs

over long -term
administration, no new AEs
with longer F/U, no patients

withdrew study because of
AEs

Verweij et al®
EORTC62005
Phase 111

15t line: imatinib

946

Imatinib
400mg/d vs
800m/d until
progression, the
crossover
allowed

Metastatic and or
unresectable
advanced GIST
with no prior
imatinib

56% vs 50%
(HR=0.82;
p=0.026) at

mF /U of 760 ds

85% vs 86Y% at
1yr; 69% vs
74% at 2 yrs;
no difference
between two
arms

Patients on 8B00mg/d arm
required more dose
reductions ( 60% vs 16%)
and more treatment
interruptions (64% vs 40%)

Blanke et al7.11.12
SWO0G0033
Phase 11

Patrikidou et a'l'”
BFR14
Phase [11

—a —19A

1st line: imatinib

(continuous vs
intermittent)

Aan

Imatinib
400mg/d vs
800m/d until
progression, the
crossover
allowed

imatinib
(400mg/d) vs
interrupted at 1-
,3-and 5-yrs

Metastatic and or
unresectable
advanced GIST
with no prior
imatinib

unresectable
advanced GIST
with no prior
imatinib who
achieved
CR/PR/SD at at 1-
,3-and 5- yrs of
Imatinib

18 vs 20 mos at
mF /U of 4.5 yrs
(p=0.13)

O
yratmF/U of 74
mos; 9 mos vs
not reached at 3
yrs at mF/U of
47mos; 13 mos
vs not reached at
5 yrs at mF/U of
18mos

[ T L I ]

55 vs 51 mos at
mF /U of 4.5
yrs; (HR=0.98;
p=0.98);

Long term

survival data:

31% at 8 yrs;

26% at 9 yrs,
1

difference

Patients on 800mg/d
experience more grade = 3
AEs than those on 400mg/d
(63% vs 43%)

both groups




SURVIVAL DATA

5-year OS 5-year RFS

92.0% vs 81.7%, 95% Cl, 0.22-0.89; 65.6% vs 47.9%, 95% Cl; 0.32-0.65;
P=.02; JAMA 2012 P < .00T; JAMA 2012
91.9% vs 85.3%, 95% Cl, 0.37 to 0.97; P 71.1% vs 52.3%, 95% Cl 0.44 to 0.81; P <

= .036; JCO 2016 .001; JCO 2016



CAN WE TAKE TREATMENT BREAKS?

- — Continuati
Time Treatment Continued 10 |n?griﬂgﬁ$g%?£3;p
Point Interruption Treatment . 0.8
1yr PD: 81% PD: 31% s . .
. . : . ontinuation Grou
Median PFS: Median PFS: 2 0.6 - 1y PFS: 929% (95% CI- 72.98)
7 mos 29 mos a_c: 2-yr PFS: 80% (95% Cl: 58-91)
2 yrs PFS: 16% PFS: 80% S 0.4-
) = Interruption Group
3 yrs Median PFS: Not hed z 1-yr PFS: 32% (95% Cl: 15-50)
9 mos otreache » 0.2 - 2-yr PFS: 16% (95% Cl: 5-33)
S yrs Median PFS: Not reached 0 - <z -
13 mos

0 6 12 18 24 30 36 42 48 54
Patients at Risk, n Mos From Randomization

Continuation group 25 23 20 10
Interruption group 25 8 3 2



WHAT’S AFTER IMATINIB?

Ueme -
Phase 111

Demetri et al24
GRID
Phase I11

hne:
Sunitinib

23rd]ine:
Regrafenib

(50mg/d 4 wks
onand 2 wks
off) vs placebo
until

progression, the
crossover

Regorafenib
(160mg/d) vs
placebo until
progression, the

\/

unresectable
advanced GIST
failure of
previous imatinib
therapy

Metastatic or
unresectable a
advanced GIST
had progressed

o]

wks (HR= 0-33;
p<0-0001).

4.8 vs 0.9 mos
(HR=0-27;
p<0-0001)

reached in
sunitinib group
(HR 0-49,
p=0:007)

22% vs 26%
events (HR
0-77; p=0-199)

1-2 fatigue, diarrhea, skin
discoloration, and nausea.
Minimal grade 3-4 AEs.

e most common 2 grade 3
AEs were hypertension,
hand-foot skin reaction and
diarrhea.




ANY ROLE IN RETRYING IMATINIB?

Kang et al25
RIGHT
Phase Il11

23rd line:
Rechallenge of
imatinib

81

Imatinib
(400mg/d) vs
placebo until
progression, the
Crossover
allowed

Metastatic or
unresectable
advanced GIST
progressed on at
least imatinib and
sunitinib but had
previously
benefited from
first-line imatinib
(initial response
or SD for 26 mos)

1-8 vs 0.9 mos
(HR 0-46;
p=0-005)

8:2vs 7:-5 mos
(HR 1-00;
p=0-92)

The most common 2 grade
3 AEs were anemia, fatigue
and hyperbilirubinaemia.




Grade 3/4
Toxicity, %

Anemia
Neutropenia
Nausea/diarrhea

Hypertension
Rash

Hand-foot
syndrome

Renal dysfunction
Hypothyroidism

Imatinib

14

10
6

Cause of dose
reduction or delay

1

Sunitinib
4

10
4
3

1

4

4% (all grades)

ALL THE AWFUL THINGS IT CAN DO

Regorafenib

5.3
22.7

3.0

19.7



SUMMARY

IQ‘ Imatinib 400mg OD go up to 800mg OD (if response, don’t stop, 22% long term survivor)

E(') Sunitinib dose as per tolerance
Regorafenib dose as per tolerance
Re-challenge imatinib

Novel treatment & Clinical trials




THANK YOU!
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