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RFS in Reference Centers: Selection byass
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RFS in Network Centers

162 LOCALIZED AND RESECTED GIST
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Prognostic Factors for RFS in Localized GIST

MITOSES
SIZE

ANYTHING MORE?
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Mitoses and Size

Number of
Resected
cases

35 (?)

De Matteo

1004 (?)
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Univariate
Analysis

Mitoses, Size,
Kit mutation +

Size

Male, Age >60,
Size, Mitoses,
sSurgery

Multivariate
Analysis

Mitoses, Size

Size >10cm

Mitoses, Size,
Age, Location.

Mitoses, Size
Histology
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Author

Taniguchi

Singer

Aparicio

Emile

Mitoses and Size

Number of | KIT+ | Univariate

Resected (%)
cases

113 89

42

Analysis

ND

Mitoses,

Size >10cm
Margins+
Epithelioid
Mitoses, Size,

Incomplete
Resection

Mitoses, Size

Mitoses, Size,
Age, Necrosis;
No gastric

Multivariate
Analysis

Mitoses,
KIT mutation +

Mitoses,
Male, Deletion,

Mixed cell type

ND

Mitoses

Mitoses
Deletiéon ?




Mitoses and Size: significant correlation

Correlation between tumor size and mitotic count in CD117-positive GIST

Pearson correlation = 0.541, P<0.001, @aHPF=High power fields.

Tumor size Mitotic counts/50 HPFa

<5 5-10 >10
<2 cm 10 (100 %) 0 0
2to5cm 14 (56 %) 8 (32 %) 3 (12 %)
5to 10 cm 12 (44 %) 8 (30 %) 7 (26 %)
>10 cm 2 (11 %) 5 (26 %) 12 (63 %)
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RISK STRATIFICATION

Very Low Risk

Low Risk

FLETCHER

Intermediate Risk

50 HPF=
10-12 mm?

High Risk

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

Very Low Risk

Low Risk
MIETTINEN-
LASOTA . .
Intermediate Risk
50 HPF=
5 mm?2

High Risk

Miettinen M, Lasota J. Semin Diagn
Pathol. 2006 May;23(2):70-83
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Size Mitotic Count (50 hpf)

<2cm < 5 mitoses

2-5cm < 5 mitoses

<5cm 6-10 mitoses

5-10cm < 5 mitoses

>5cm > 5 mitoses

>10cm Any mitotic count

Any size > 10 mitosis
Size Mitotic count (50 hpf) Location
2-5cm < 5 mitoses gastric
>5<10cm < 5 mitoses gastric
2-5cm < 5 mitoses intestinal
>10 cm < 5 mitoses gastric
>5y<10cm < 5 mitoses intestinal
2-5cm > 5 mitoses gastric
2-5cm > 5 mitoses intestinal
>10cm < 5 mitoses intestinal
>5y<10cm > 5 mitoses gastric
>10cm > 5 mitoses gastric
>5y<10cm > 5 mitoses intestinal
>10cm > 5 mitoses intestni al




Risk Assessment

Fletcher et al. Risk Categories Miettinen-Lasota Risk Categories
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Fletcher vs Miettinen risk scales

RISK STRATIFICATION

Greater discrepancies

Fletcher-NIH Miettinen-AFIP
GASTRIC > 10 CM < 5 mit HIGH RISK INTERMEDIATE RISK
(RFS 55%) (RES 75-85%)
NO GASTRIC<5CM>5 INTERMEDIATE RISK HIGH RISK
mit (RFS 85%) (RFS 50%)
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Nomogram

Development and validation of a prognostic nomogram

for recurrence-free survival after complete surgical resection
of localised primary gastrointestinal stromal tumour:

a retrospective analysis
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Heat Maps

B Non-gastric, rupture unknown

C E-GIST, rupture unknown

Gastric with no rupture

Gastric with rupture

E Non-gastric with no rupture
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PATHOLOGIST A

PATHOLOGIST B

Intestinal GIST; 4.5 cm:; 5 mit

Intestinal GIST:; 4.5 cm; 6 mit

Modified NIH consensus criteria

E Non-gastric with no rupture

Very low <2 =3 Any site 94.9
Low 2.1-50 =5 Any site 80.7
Intermediate =510 6-10 Gastric 86.9

5.1-10.0 =5 Gastric 36.2
High =10.0 Any count Any site

Any size =10 Any site

=30 =3 Any site

=30 =3 Non-gastric

5.1-10.0 =3 Non-gastric

Any size Any site Tumor rupture

0% 10% 20% 40% 60%% 802 90%% 100%

[ el 0
Group 3b >10-0 <5 duodenal, 89 61-9
| Group 4 <24 ~5 jejunal & ileal, 05 157
Group $ 2-1-5+0 >5 and rectal 77 489
Group 6a 5:1-10:0 >5 GISTs 121 251
 Group 6b >10-0 >5 99 9-4

i




PATHOLOGIST A PATHOLOGIST B
Intestinal GIST; 4.5 cm; 5 mit Intestinal GIST; 4.5 cm; 6 mit

E Non-gastric with no rupture

0% 109 20% 40% & 0%% 809 9026 100%
a0
Group 3b >10-0 <5 duodenal, §-0 619
Group 4 <24 >5 jejunal & ileal, 05 457
Group § 2-1-5-0 =5 and rectal 9 489
Group 6a 5:1-10:0 > GISTs 121 251
Group 6b >10-0 >5 99 94
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Genotype as prognostic for RFS

Table 2. Distribution of ¢-KIT and PDGF-a Mutations in
Gastrointestinal Stromal Tumors (n = 162)

Type of Mutations No. of Patients

Mo mutations (5151 M Utatlons
c-KIT 82
Exon 11
Deletions a6 (level and type)
Missense 23
Deletion and missense 5
Duplications 10
Duplications and missense 1
MNonsense 1
Monsense and missense 1
Exon 9
Duplications 3
Missense 1
Exon 13
Missense 1
Exon 17 0
PDGF 14
Exon 12
Deletions 5
Missense 2
Exon 18
Deletions 1
Missense 5
Deletions and missense 1 J Clin Oncol. 2005;23(25):6190-8
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Exon 11 of KIT gene shows clustering of

different mutation types
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550 AAA
551 €CC
552 ATG
553 TAT
554 GAA
555 GTA
556 CAG
557 TGG
558 AAG
559 GTT
560 GTT
561 GAG
562 GAG
563 ATA
564 AAT
565 GGA
566 AAC
567 AAT
568 TAT
569 GTT
570 TAC
571 ATA
572 GAC
573 CCA
574 ACA
575 CAA
576 CTT
8TT (CCT
578 TAT
579 GAT
580 CAC
581 AAA
582 TGG
583 GAG
584 TTT
585 CCC
586 AGA
587 AAC
588 AGG
589 CTG
590 AGT
591 TTT
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R|R |25
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6 Number of relapse events in accordance to
mutation type
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Genotype as prognostic for RFS

1.0 5 1.0-
0.9+
08+ 0.84
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Genotype as prognostic for RFS

Multivariate Analyses For Recurrence Risk
RFS For Placebo Cases By Genotype Placebo Group
| pvalue | HazardRatio |  (95%CI)
20 = Mitotic rate
g 1 ! : Exon B (n= [ <5/50 npf_“
: %0 ﬁ =5/50 hpf | 0 0001 17.07 (8 620 44 043)
5 70l _Exon 11 Insertion (n=25) PDG SFRA (n=28) L—_. | ’ t ¢ 1
> | — Nild-type in=32 'ngotryper
& 60 1 o | WwT cnee —
g 50 l‘ % Exon 11 Deletion (n=83) Exon 9 045 | 1.74 | (0.413.7.359)
§ 40+ '« Exon 11 0 042 247 (1307 8537)
& 304‘ p=0 0240 vs WT . PDGFRA | 0255 230 (0.547,9.722)
* >0 4 HR 3.45 Tumor location
:ol (95% C1 1.177 -10.137) Stomach | - S .
J Small intestine 0.0267 208 (1,089, 4.001)
04 ; Rectum | 07885 131 (0.178 9 681)
24 30 36 » _ - : :
Tumor size
Time in Months r B T
<5cm
>5.10cm | 0.0028 1.70 (1.203.2.402)
>10cm

J Clin Oncol 28:15s, 2010 (suppl; abstr 10006)
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Genotype as prognostic for RFS

[ Localized GIST ]
Tumor
localization
Risk assesment
(modified NIH)
f Anvis ; 3 Intermediate
y risk (Very) low Intermediate High (Very) low 5 high
Genotyping
Other KiT ex.11 =)
mutations + KiTdel-
PDGFRAex.18|| inc557/558
2% <= et G {n=T}) (excl.p.D842V) N
— KTded-inc557558 (= 113)
---- KiTest. 11, ofher mutaion {7 = 219)
—  FDGEFRA. 1&{!1' = 119}

0 24 48 T2 98 120 144 188 182 26 240
Tima (manths)

Adjuvant . Adjuvant

* Metastatic/locally advanced GIST with KIT ex. 9 mutations respond better to 800 mg imatinib daily (compared with the standard 400 mg).
Therefore, increased dose may be considered in the adjuvant setting.

Agnieszka Wozniak et al, Clin Cancer Res 20(23), 2014
Master en Tumores Musculoesqueléticos



Integrating genotype in the risk assessment
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KIT and PDGFRa MUT In GIST

Small GIST
Genotype Small Overt
CINIE CINYE
Mutant 74% 84% 0.078
KIT exon 46% 61% 0.025
11

S Rossi, Am J Surg Pathol. 2011;35
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ETIO-
PATHO

cenve  KIT and PDGFRa MUT In GIST
Micro GIST (<1 cm)

J Lasota & M Miettinen, Histopathology 2008

CLINICAL GIST

KIT 4 B4 BEN G4 557 S5 S50 LAD S48 SE0 T4 Gad CON S0 NAT SO LS B0 AT

K72 7D LT3 £70 ST 677 578 L0G SED SOl 52 SED A BAL S84 N7 538 500 630 58
ol 1 1 " -

™ ~ TR > P )

CL Corless et al., A/ 2002

K Kawanowa et al., Hum P 2006
A Agaimy et al., A/SP2007

A Agaimy et al., 4/SP 2008

S Rossi etal., A/SP2010
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ETIO-

Z‘ENH.‘Q GIST GENETIC PROGRESSION
KIT or PDGFRa mutations 14q9-> 229-2>1p
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ETIO-
PATHO
GENIC

GENE COPY NUMBER ABERRATIONS

14q |22q Other Potential gene
Targets

SF Schoppmann 50% 38% 45% 5qggain SYNEZ2 (14qQ)
Clin Cancer Res, 159 loss

2013

A Astolfi 25 68% 40% 56% 5ggain RTN1 (14q)
Lab Invest 90, 2010 15 g loss

B Gunawan 151 70% 46% 53% 15qgloss

J Pathol 211, 2007 13q loss

AYlipaa 42 65% 84% 53% 15¢gloss OXALL (1409)
Cancer 117, 2011 8q gain
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PROG
NOSTIC

GENOMIC
INSTABILITY
* Loss 1p distal | |
* Loss 199 and 22q
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S 08
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Conclusions 2 |

« Nomogram (heat maps) is the most precise prognostic risk information we have for
localized GIST.

« Size, Mitotic count and Location are the relevant prognostic factors in localized GIST.

« Genotype has a prognostic role in localized disease. Critical mutations in intermediate
risk positions patients into high-risk group

« Multinational efforts are being made to analyze if molecular biomarkers can be
included in risk classification.
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