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Gastric Cancer: Global Challenges

Incidence Death Rate
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Unmet Needs in G/GEJ Cancers

* Third most common cause of cancer deaths globally
« ~80% of patients present with metastatic or unresectable disease

* 5-year relative survival in US: 33%
- Distant disease: 6%
- Regional: 33%
- Localized: 72%

* Goal of current initial treatment for AGC
- Prolong survival
- Reduce cancer-related symptoms
- Improve QoL

* Biomarkers: HER2, MSS/MMR status, PD-L1 expression

- When to test? How do they guide treatment?

provqw Li JJ, et al. Biomolecules. 2023;13(5):796.



A New World With Antibody-Drug Conjugates
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HER2 Heterogeneity:
Clinical Implications

Mar Iglesias, MD
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Gastric Cancer and Biomarkers

Established biomarker-guided therapy Potential biomarker-guided therapy
I T T
First-line: trastuzumab +
Advanced/Metastatic NG HERZ - Tt B
Unresectable GC m -( deruxtecan | | EEE% m X
] : > | HER2 ADC
First line ) Bispecific antibody
\J _y — — ‘ FGFR2b expression, .| FGFR mAb
D FGFR2 amplification FGFR TKI
Platinum-fluoropyrimidine ' IHC/ISH r J—a

doublet chemotherapy ‘i_< IHC, \ dLles ( EGFR amplification | ———> ESFE 'T“.é} :

EGFR ADC

PCR,
/ \ 2 W &» MSI-H/dMMR —»[Second-line: pembrolizumabj —_——

[METampliﬁcation J—» MET mAb

U IHC First-line: nivolumab + \m
L (P01t expresion] — Chemotheray
HER2- PD-L1- (CPS 25%*)
.. .y Third-line: pembrolizumab
positive positive (CPS 21%)

' NGS

NGS ” Entrectinib,
Add Add NTRK fusion larotrectinib "ISH,
trastuzumab nivolumab NGS _,‘ EaBsy(l:-?f anti-PD-1mAb

. . . - CIHC — Anti-CLDN18.2 mAb
Radical resection to be considered in expression

CAR-CLDN18.2 T cell
highly selected cases Second-line: ramucirumab
\ Biomarker-
unselected

Bispecific antibody
Third-line: nivolumab (Asia),
provqSM Lordick F, et al. Ann Oncol. 2022;33(10):1005-1020. Nakamura Y, et al. Nat Rev Clin Oncol. 2021;18(8):473-487.

apatinib (China)

[ MSS/TMB-H ] —>[ Early line anti-PD-1 mAb)

J

Multikinase TKI (regorafenib/lenvatinib) + anti-PD-1 mAb
PARP inhibitor +/- anti-PD-1 mAb or an angiogenesis
inhibitor




EGFR Pathway and HER2 Alterations
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EGFR/ErbB1 ErbB2 ErbB3 ErbB4
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Wang J, et al. Signal Transduct Target Ther. 2019,4:34.




EGFR Pathway and HER2 Alterations (cont)
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EGFR Pathway and HER2 Alterations
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HERZ2 Testing

* Principal aspects for HER2

- Choice of scoring criteria -
different from breast

HER?2 Testing and Clinical Decision Making in
Gastroesophageal Adenocarcinoma: Guideline From the

B C h olce Of sam ple W Ith re g a rd S College of American Pathologists, American Society for

to cancer - h etero g ene |ty gﬁii{;} lgziilgllgg, and the American Society of
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methods - IHC and ISH first

provaSM Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464. Grillo F, et al. World J Gastroenterol. 2016,22(26):5879-5887.



Scoring Criteria

Histopathology 2008, 52, 797805, DO 10.11114.1345-253539 2008.03028.x

Assessment of a HER2 scoring system for gastric cancer:

results from a validation study

. 1 2 . 3 .. 24 " 5 . E s T .. 1,2
M Hofmann, O Stoss,” D Shi,” R Biittner,”™ M van de Vijver,” W Kim,” A Ochiai,” ] Riischoff
& T Henkel”
R = | = TR
b T TN & |
. 5 2 WVt A RS @
v ) § ¢ Ry o e e P
2 R - i 2 i | > &
: > - °
Y LF N . ! ¢ P ~
0 o N ~ Wy = F
B ’ | : 4%
e : o
>y Pe < o LS
- " ’— : v < i -
- - ¥ P .y
{ B ] [ : >
& ) %
-y 4 -
:,’ y : ' - \} M "? . -
» ‘“”“ g - .:'\ 3 : AN
,; A’ ‘e .’v‘ L 3 £ ) ) . ,
s/ : ’
L 7%

prova-

ofmann M, et al. Histopathology. 2008;52

H (7):797-805. Basolateral iositiviti




Scoring Criteria
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Surgical Specimen Surgical Specimen Surgical Specimen Surgical Specimen
Strong, complete basolateral Weak to moderate, complete Faint/barely perceptible Mo reactivity or
or lateral membranous basolateral or lateral membranous reactivity membranous
reactivity in 210% of membranous reactivity in 210% of tumor cells; cells reactivity in <10%
tumor cells in 210% of tumor cells reactive only in part of their of tumor cells
membrane
Biopsy Specimen Biopsy Specimen Biopsy Specimen
Tumor cell cluster* with Tumor cell cluster* with Biopsy Specimen Mo reactivity in

strong, complete basolateral
or lateral membranous
activity irrespective of
percentage of tumor

cells stained

weak to moderate, complete
basolateral or lateral
membranous activity
irrespective of percentage
of tumor cells stained

Tumor cell cluster* with
faint or barely membranous
reactivity irrespective of
tumaor cells stained

any tumor cells

IHC 3+
Positive

Mo further
ISH testing
is required

Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464.
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Scoring Criteria
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Scoring Criteria

Perform counting

If Ratio < 2 and
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Scoring Criteria

* [f HER2/CEP17 <2, but there are more than 6 copies of HER2 =
Positive, amplified HIS

* [t HER2/CEP17 <2, but there are fewer than 4 copies of HER2 =
Negative, not amplified

* f HER2/CEP17 <2, and there are between 4 and 6 copies of HER2 =
Inconclusive; read 20 more cores, and if inconclusive again:
- Select other areas

- Use another test to analyze chromosome 17
- Use genomics

prova“‘ Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464.



Scoring Criteria

Repeat biomarker testing may
be considered at clinical or
radiologic progression of
¢ advanced or metastatic
disease
o

\ 4
Trastuzumab...etc ]

B &

M Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464. Viale G. HER2 in Gastric Cancer: ESMO Biomarker Factsheet. Accessed Junel, 2023.
provq https://oncologypro.esmo.org/education-library/factsheets-on-biomarkers/her2-in-gastric-cancer



https://oncologypro.esmo.org/education-library/factsheets-on-biomarkers/her2-in-gastric-cancer

Samples

* HER2-positive GC/GEJC are more frequently of intestinal type or
mixed

* In mixed-type carcinomas, samples with a prevalence of intestinal-type
areas should be selected when performing HER2 evaluation

- Gastroesophageal carcinomas tend to be more often HER2-positive
(33%) compared to GC (21%) according to the ToGA trial and its post
hoc exploratory analysis

provaSM Grillo F, et al. World J Gastroenterol. 2016;22(26):5879-5887.



Samples

- Primary or metastases are valid

- High concordance between primary and metastases
- Discordance rate: 1-14%

* Possible explanations for discrepancies:

- Genetic drift or clonal selection of HER2Z mutations during neoplastic
progression

- Intratumor heterogeneity of HERZ2

- Repeat HERZ assessment in recurrent sites may be recommended in patients
whose initial evaluation was HERZ2-negative

> 5.7% HER2-positive on biopsy of metastases (GASTHER 1 study)

provaSM Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464. Grillo F, et al. World J Gastroenterol. 2016,22(26):5879-5887.



Samples

* Biopsy or surgical specimen are valid:
- Concordance rates ranging from 45.5-94%

- A probable explanation for false negative HERZ status on biopsy is
heterogeneity, whereas

- HERZ2 positivity on biopsy and not on surgical resections may be due to
prolonged cold ischemia and/or over- or under-fixation in larger
specimens

provaSM Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464. Grillo F, et al. World J Gastroenterol. 2016,22(26):5879-5887.



Samples

* Ifitis biopsy: =
- Minimum 4 tumor fragments =
- ldeal between 6 and 8 fragments o iaaEs R

« Multi-block analysis has shown to increase Mot P

sensitivity and accuracy ol R e v

- False negative rates for one-block analysis compared to e
multi-block analysis are between 7-10%

 Cytology cell block may be valid if you do not have a
biopsy or surgical specimen

provas"" Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464. Grillo F, et al. World J Gastroenterol. 2016;22(26):5879-5887. Hofmann M, et al. Histopathology. 2008;52(7):797-805.



HERZ2 Heterogeneity

Heterogeneity in HER2 determination
* HER2 heterogeneity by IHC range from 39.0-75.4%

* Up to 34.3% between surgical specimens and biopsy specimens
(“intratumoral heterogeneity”)

* Up to 11% between primary gastric cancers and metastatic tumors
(“intertumoral heterogeneity”)

prova““ Ahn S, et al. Oncotarget. 2015;6(35):38372-38380. Yagi S, et al. Gastric Cancer. 2019:22(3):526.



HERZ2 Heterogeneity

Clinical significance of HER2 heterogeneity

* Higher response rate and a deeper response vs heterogeneous HERZ-positive
gastric cancer

Median PFS Median OS
1.0 Homo-HER2: 10.8 months (95%Cl 6.9-19.4) 1.0 1 Homo-HER2: 29.3 months
Hetero-HER2: 6.1 months (95%Cl 5.3-8.2) (95%CI 20.5-not reached)
[ HR: 0.47 (95%Cl 0.29-0.77) o8 Hetero-HER2: {14.4 months } t t .
2 087 =0. 87 95%Cl 11.4-17.8 H ER2 h g y
g Pro008 = HR: 0.35 (95%Cl 0.20-0.61) eterogenel IS
2 P<0.001 .
g oo — romoneRz gz %] — Homo-HeR2 a useful biomarker for
2 — Hetero-HER2 A —— Hetero-HER2 =
£ oo S oo predicting trastuzumab
‘B (]
a > -
& o efficacy
g
S o0 0.0
I I I 1 I I I I I 1
0 10 20 30 40 o 10 20 30 40 50 60
Time (months) Time (months)

Significantly longer PFS and OS in the homogeneous HERZ2-positive group

provasM Yagi S, et al. Gastric Cancer. 2019;22(3):526.



HERZ2 Heterogeneity

* Aminimum of 40% HER2+ tumor cells and a HER2 amplification
ratio of =3.0 were calculated as optimized thresholds for predicting
benefit from trastuzumab

Optimal threshold

14 ——— High HER2 cell staining 8
= Low HER2 cell staining OCJ
= =
a 05 HR, 0.46; 95% Cl, 0.29 to 0.73 =
o P=.001022 o
o (& ]
= — o
(7]

o
1 I Ll I I I 1
0 12 24 36 48 60 72 84 0 50 100

Time (months)

HER2 Cell Staining (%)
provaSM Haffner |, et al. J Clin Oncol. 2021;39(13):1468-1478.




Report

Key Reporting Elements

HER2 by immunohistochemistry result
___ Negative (score 0)
___ Negative (score 1+)
___ Equivocal (score 2+)
___ Positive (score 3+)
___ Indeterminate (explain): __
HERZ2 (ERBB2) by ISH result
___ Negative (not amplified)
___ Positive (amplified)
___Indeterminate (explain): ____
Number of cells counted: ____
___ Using dual-probe assay
HERZ (ERBB2 to CEP17 ratio: ____
Average number of HERZ (ERBB2) signals percell: _____
Range of number of HER2 (ERBB2) signals per cell: ____
___ Using single-probe assay
Average number of HER2 (ERBB2) signals percell: ____
Range of number of HER2 (ERBB2) signals per cell: ____
HERZ (ERBB2) genomic test (specify findings, eg, gene amplification,
nucleotide sequence of specific mutation(s])
__ Negative
___ Positive
___ Indeterminate (explain): ____

Methods

HER2 protein expression by immunohistochemistry
___ FDA cleared (specify test/vendor): ____
___ Laboratory-developed test

Specify primary antibody

__4B5

— ereepTest No guidelines for HER2
- 3P3 heterogeneity assessment
__CB1

___ Other (specify):
HER2 (ERBBZ2) gene amplification by ISH
___ FDA cleared (specify test/vendor):

___ Laboratory-developed test (specify FISH or ISH, probes, major
instrument):

Number of observers:
HERZ2 (ERBBZ2) genomic test for amplification or mutation
Laboratory-developed test method:

prova-

Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464.

The presence of heterogeneity
(> 40% or ratio > 3.0) should be
included in our report




Methods

* Recommended methodology for HER2 assessment:
- IHC
- ISH

- NGS
- Liquid biopsy

provaSM Grillo F, et al. World J Gastroenterol. 2016;22(26):5879-5887.



Methods

- Problematic issues on the determination include:
- Pre-analytic variables with particular emphasis on fixation

- Standardized tissue handling

- Time from biopsy/surgery to fixation (cold ischemia)

- Type of fixation (10% neutral buffered formalin )

- Time of fixation (minimum: 8h; maximum: 48h)

- Freshly cut sections

* Quality assured laboratories with validated and standardized
immunohistochemical testing kits

provaSM Grillo F, et al. World J Gastroenterol. 2016;22(26):5879-5887.



Method

* HERZ testing in GC should be performed by IHC as the first approach

* High concordance rates between IHC protein overexpression and ISH
amplitication (87-98%)

» Concordance studies between FISH, CISH, and SISH showed high
concordance rates (21-100%)

* Bright field ISH techniques (CISH and SISH) may become the
preferred assay in the future
- Enable parallel evaluation of the microscopic morphology

provaSM Grillo F, et al. World J Gastroenterol. 2016;22(26):5879-5887.



Methods: IHC and ISH

* Use FDA-approved companion diagnostic tests el };:;_“t*‘
* If using method not approved by the FDA, it must be o B g
validated LS
et
* Use appropriate controls .

* Turnaround time should ideally not exceed 5 working days
* Centralized testing is recommended wherever possible

* All laboratories should be encouraged to participate in
validated quality assurance programs

rovas"" Bartley AN, et al. J Clin Oncol. 2017;35(4):446-464. Viale G. HER2 in Gastric Cancer: ESMO Biomarker Factsheet. Accessed Junel, 2023.
https://oncologypro.esmo.org/education-library/factsheets-on-biomarkers/her2-in-gastric-cancer



Methods: NGS

* NCCN guidelines

- The use of IHC/ISH should be considered first, followed by additional NGS
testing as appropriate

- NGS offers the opportunity to assess numerous mutations simultaneously,
along with other molecular abnormalities

- Consider NGS when limited diagnostic tissue is available

- Comprehensive genomic profiling via a validated NGS assay performed in a
CLIA-approved laboratory may be used

provaSM NCCN Guidelines. Gastric Cancer. Version 1.2023.



Methods: Liquid Biopsy

» = identification of genomic alterations of solid cancers by evaluating
circulating tumor DNA (ctDNA) in blood

* May be used in patients with advanced disease, particularly those who
are unable to have a clinical biopsy, for disease surveillance

* The detection of mutations/alterations in DNA shed can identity
targetable alterations or the evolution of clones with altered treatment

response profiles

 Use of validated NGS comprehensive genomic profiling performed
in a CLIA-approved laboratory

provaSM NCCN Guidelines. Gastric Cancer. Version 1.2023.



Key Takeaways

* We should test HERZ in every metastatic/advanced unresectable
gastric cancer

* We should follow the current guidelines to test HERZ
* Inform about heterogeneity of the expression HERZ

* Options of other methods
- NGS in tumor samples
- Liquid biopsy for surveillance

prova-



- N >

Unmet Needs in Second-Line *
HER2+ Gastrlc/Gastroesophageal \

Junction Cancer
Elizabeth Smyth, MD

rove



Anti-HER2 Therapy Is Global Standard for HER2-High AGC

Japanese Gastric Cancer Guidelines NCCN Gastric Cancer Guidelines

Systemic Therapy for Unresectable Locally Advanced, Recurrent,

Advanced/Metastatic
Unresectable GC

ESMO Gastric Cancer
Guidelines

First line

Platinum-fluoropyrimidine

doublet chemotherapy

/

HER2-
Positive

PD-L1-
positive

Add
nivolumab

Add
trastuzumab

Radical resection to be considered in
highly selected cases

prova-

First Line

Second Line

HER2-Negative
e 5-FU+CDDP

*  5-FU/I-LV

*  5-FI/I-LV + PTX
e S$1

* S$-1+DTX

HER2-Positive
. 5-FU + CDDP + T-mAb
. FOLFOX + T-mAb

HER2-Negative

*  Weekly PTX

*  Weekly nab-PTX
. DTX

* IRl
*  RAM
*  RAM+IRI

. Ram + nab-PTX

HER2-Positive

e Consider combo of T-
mAb + chemo in the
case o no prior T-mAb

or Metastatic Disease (where local therapy is not indicated)

First-Line Therapy
Oxaliplatin is preferred over cisplatin due to lower toxicity

HER2 overexpression-positive

Fluoropyrimidine (fluorouracil or capecitabine) and oxaliplatin and
trastuzumab

Fluoropyrimidine (fluorouracil or capecitabine) and oxaliplatin and
trastuzumab and pembrolizumab

Fluoropyrimidine (fluorouracil or capecitabine) and cisplatin and
trastuzumab (category 1)

Fluoropyrimidine (fluorouracil or capecitabine) and cisplatin and
trastuzumab and pembrolizumab

HER2 overexpression-negative

Fluoropyrimidine (fluorouracil or capecitabine), oxaliplatin, and
nivolumab (PD-L1 CPS >5) (category 1)

Fluoropyrimidine (fluorouracil or capecitabine) and oxaliplatin
Fluoropyrimidine (fluorouracil or capecitabine) and cisplatin

Anti-HER2 therapy is recommended by all international gastric cancer guidelines




Anti-HER2 Therapy Is a Global Standard of Care for
HER2-High Advanced Gastric Cancer

The TOGA trial established the longstanding standard of care

HR = 0.74 [95% Cl: 0.60-0.91] Al HH
094 Pre-planned
P =0.0046 exploratory analysis®
08- f
: : [HC O/FISH positwe —
Cisplatin-5FU/X | _ 071 ~ - IHC 14JFSH positive —
=. - [HC 24/FISH positive F—+—
3 06 L {HaHpo
naive advanced = £ 05+ R g N Trastuzumab + IHC34/FSH negative
HER2-positive* : , 2 g 04 PN Sy Post
. ClSpIatln-SFU/X 3 3 63~ ih“H_,H N chemotherapy exploratory analysist
gastric cancer Trastuzumab = ; N IHCO or 14/HSH positive ——
O Od= : = B v HC 24/FISH positive or IHC 3+ 4
»n - _‘_‘1‘—'—|—
(n = 298) . L
m1i i1g Chemotherapy alone 0 0406 1 1 14%
o i - . WL Lk 4 i i@
*IHC 3+ or FISH positive 0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 312 34 36 Favours trastuzumab plus chemotherapy Favours chematherapy alone
Tirme (mioniths|

« Addition of trastuzumab to CF/X: T response rate, PFS, and OS
* Trastuzumab is most effective in IHC 3+ or IHC 2+ FISH-positive disease

provaw Bang YJ, et al. Lancet. 2010;376(9742):687-697.




JACOB: Trastuzumab + Pertuzumab in HER2-Positive
AGC, First-Line Treatment, Initial Results

« JACOB: No significant improvement in OS for trastuzumab + pertuzumab vs trastuzumab alone

100+

HR = 0.84 (95%Cl: 0.71 -1.05); P = .057

g 80
.Tg 60
HER2-positive 7
treatment-naive -T_g o
GEJ/ GC © 204 — Pertuzumab group

— Control group

0 1 I I 1 I I 1 1 I I I 1

1 1 I 1 1 I 1 1 1
| | 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time since randomisation (months)

CF/X +

CF/X +
Trastuzumab +

Trastuzumab
(n =388)

CF/X+T+P

Pertuzumab

(n =392) ORR, % 56.7 48.3
DOR, mo 10.2 8.4
mPFES, mo 7.0 8.5
HR =0.73 (95%Cl: 0.62 -0.86)
mOS, mo 14.2 17.5

prova“‘ Tabernero J, Lancet Oncol.2018:19(10):1372-1384.

CF/X, cisplatin, 5-fluorouracil or capecitabine.



JACOB: Long-Term Follow-Up

Placebo  Periuzumab
(n=32)  (n=388)

Tolal  Median Median 95% Wald Peruzurmab  Placebo
N (months) 0 (months) HR cl better  belter
All patients 780 392 142 388 181 084 (0.72-098) O
HER?Z slalus X
IHC 2+ and |SH-positive 258 130 118 128 130 085 (0.65-1.11) ——t
HC 3+ 5§21 262 17.1 259 195 083 (0.68-1.01) -
HER2 IHC staining pattern (IHC 2+ or 3+) |
. Focal (0-29%) 152 B84 112 B9 1289 087 (0.62-1.24) o
+* Heterogenous (30— T79%) 171 78 127 92 166 090 (0.84-1.25) ——
; Homogenous (80— 100%) 458 229 175 227 188 081 (0.65-1.00) '-I'-
O 44 HERZ IHC staining pattern (IHC 3+) |
Focal (0-29%) 117 87 137 60 182 088 (0.59-1.31) —r—
Heterogenous (30— 78%) 125 B3 148 62 145 101 (0.69-1.48) —t
Homogenous (B0 —100%) 2ra 142 215 137 261 074 (0.56-0.98) —
204 — zrm X Gene copy number |
— Peruzuma - o/L(]- _ ] 128 B0 131 BB 127 102 (0.70-1.49) ———
++ Censored HR = 0.84 (95%Cl: 0.72 -0.98) z6 476 242 138 234 186 077 (0.63-095) il
7T 7T 7 7 7 r v T T T T T T r rrrrrr rrrrrrrrro— Gene copy number i
0 2 4 6 810121416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 s median :!I:I? :45 :;,4 :E? 127 IJ.BE (0.68=1.10) —
. > —lr
Time since randomization (months) median o1 1 o 23 0H 0505 '
HERZ mRMA 1
£ median 361 173 118 188 138 088 (0.71-1.11) -
> median 359 181 175 178 239 075 (0.59-0.95) -—I-:—'
HER3 mRMA I
s median 363 178 146 185 186 088 (0.70-1.11) —
» median 354 176 131 178 166 O0.76 (0.60-0.96) —
HER3 complete membrane stain Int H score |
= median 442 225 138 217 1BE 076 (0.62-054) ——
> median 248 119 147 128 162 085 (0.72-1.25) t—|-1—'
rova-
p Tabernero J, et al. Gastric Cancer. 2023;26(1):123-131. Pietrantonio F, et al. Clin Cancer Res. 2023;29(3):571-580.



JACOB: Long-Term Follow-Up

204 — Placebo

— Pertuzumab

++ Censored HR = 0.84 (95%Cl: 0.72 -0.98)

uIIIII'iIIIIIII'iII'IIIlIIIIIIIIII'IIIII

0 2 4 6 B8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 7O
Time since randomization (months)

1.004 PFS 1.00 OS 1.004 PFS 1.00
Z 0751 2 075 £ o075 2 o7
-§_ 050 —----4--1 g 050] cmcmmeemo P HER2 CNV-high g. 050{ ----- - -g_ 050
g HER2 CNV-high  § £ z
c% 0.25 53, 0.25 @ 0.25 IHC 3+ @ 025
000, HERZ CNVHlow o HER2 CNV-low 000, \ lIHC2+ 000 o IHC2+
0 10 T?_o 30 40 0 10 T_20 30 40 0 10 T;?nze 30 40 0 10 Ti2n9|e 30 40
mPFS: 10.5 vs 6.4 mo mOS: 20.3 vs 13.0 mo mPFS: 9.5 vs 6.3 mo mOS: 18.6 vs 13.0 mo
HR =0.48; P <0.001 HR = 0.54; P < 0.001 HR = 0.55; P < 0.001 HR = 0.64; P =0.002)

prova-

Tabernero J, et al. Gastric Cancer. 2023;26(1):123-131. Pietrantonio F, et al. Clin Cancer Res. 2023;29(3):571-580.



HER2+ AGC Treatment: Why Were So Many Trials
Negative?

TOGA

LOGIiC TyTAN GastroLap ’

prova“‘ Lorenzen S, et al. Eur J Cancer. 2015:51(5):569-576. Satoh T, et al. J Clin Oncol. 2014;32(19):2039-2049. Hecht JR, et al. J Clin Oncol. 2016;34(5):443-451.




Genomic Predictors of Resistance to Trastuzumab

: Retrospective analysis of MSKCC cohort Genomic Biomarkers in Esophagogastric
- Predominantly stage IV gastroesophageal cancer (N = 295) A Adenocarcifioma
Treatment status Best response
« 30% of HER2+ tumors lacked ERBB2 ampilification or had 58 Y Encely on rastuzuma =E§'Tﬂ
co-mutations of the RTK/RAS/PI3K pathway g5 2 1Mo responee
. . . EE 124
- These patients had rapid progression on trastuzumab 2e

ERBB2 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

100 HRCI Longer PFS Shorter PFS P value FGER? 1

80

13.7 (3.1-60.1) I B I <0.001

2.23 (1.1-4.6) |—.—| 0.029 PIKICA
0.42 (0.2-0.9) }—.—{ 0.022 AKTZ I |

0 T T T T T T T f T T T T T 1 COKMNZA n Il L I n n LI II I
0 5 10 15 20 25 30 35 0.2 0.5 1 2 5 10 20 50
Months on trastuzumab SMAD4G m || n mm "
Il ERBB2+ Top Quartile of expression (n=13) B ERBBZ+ [ altered RTK/RAS/PI3K (n=9) TPSS.... H EE mE n ..I. EEE SN RS SRR pEE R EEE S AN AR A
B ERBB2+ [ unaltered RTK/RAS/PI3K (n=24) B ERBRI- (n=4)

60

PES (%)

40

20

Genomic alberations
m Missense @ Amplification m Aearrangement
W Truncating W Deep deletion

provaSM Janjigian YY, et al. Cancer Discov. 2018;8(1):49-58.



T-DM1 vs Taxane in HER2+ AGC: GATSBY

« GATSBY: No significant improvement in OS for trastuzumab emtansine vs taxane alone

Phase 3 E GATSBY: AGC

(all patients recruited during stage 1 and stage 2)

& gl 100+ —— Trastuzumab emtansine 2.4 mg/kq weekly
| < » Taxane
: Stage 1 Stage 2 ' —Taxane
i (all patients recruited before the regimen (all patients recruited after the regimen : 80-
: selection decision) selection decision) z
: Randomised 2:2:1 Randomised 2:1 ' 4
| < P x4 > g 604
: Phase 2 o ; g
¢ (all patients recrvited until clinical Intenm reglmel? ' % 404
i cut-offfor regimen selection) selection analysis §
r >, : : ©
' " S : : 204 mOS: 7.9 vs 8.6 — —
! rastuzumab e ine ' : ' h
v 36 mglkg every 3weeks 2 P HR= 1-15; P = .86
i - : : ' 0 T T T T T T T T T T 1
H n=58 v on=12 | i ! 0 3 6 9 12 15 18 21 24 27 30 3
i s F i ' Time (months)
i : Trastuzumab emtansine : '
) Trastuzumah emtansine ! selected regimen 2.4 mgfkg weekly (independent : 2 EMILIA: Breast Cancer
: 2.4 mg/kg weekly | datamonitoring committee selectionbasedon |} ! - ——
= || pharmacokinetics,safety, andefficacy) | LT PR, SR0-8S) —
: : pharmacokinetics, safety, acy H Lapatinib-Capecitabine
E n=64 ' on=ll E n=153 E 80 SR
: — - ‘ ; M 64.7% (95% C, 59.3-70.2) -
‘ Paclitaxel 80 mg/m’ weekly o docetaxel 75 mg/m every 3 weeks e $ o 747 B Ll Th6-823) Tom
) n=30 bone7 n=80 ‘ Funal @
First J ' Last data T 407 . 51.8% (95% Cl, 45.9-57.7)
patient in patientin g . ' Lapatinib—capecitabine
24 30.9vs25.1:mo
HR = 0.68; P.< 0.001)
0 T T T T T i T T T T T I T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Months
SM
prova Thuss-Patience PC, et al. Lancet Oncol. 2017;18(5):640-653; Verma S, et al. N Engl J Med. 2012; 367:1783-1791.



HER2+ AGC Treatment: Dynamic Changes in HER2

Affect Efficacy qf

rw:v

e e

Pre and post trastuzumab biopsy

« Asignificant proportion of patients do
not express HER2 in the tumor after
trastuzumab treatment

- Demonstrated retrospectively and
prospectively

« The addition of paclitaxel to trastuzumab
in a biomarker unselected population is
not helpful

proportion

‘ prova-

T-ACT Trial

2L Treatment

IHC before first-line therapy

FISH before first-line therapy

Tumor response for first-line therapy

IHC after first-line therapy

FISH after first-line therapy

Circulating HER2 DNA amplification

Tumor response

Paclitaxel arm (n = 10}

Paclitaxel+trastuzumab arm (n = 8)

[l 3+ for IHC or positive for FISH or ci

[ 2+ for e
D 1+ for IHC

D 0 for IHC or negative for FISH or ci
D Not evaluated

| g

PFS

—— Paclitaxel

—— Paclitaxel + trastuzumab

HR = 0.91 (80% Cl: 0.67-1.22); P = .33

14 16

10
Time (months)

12

18 20 22

ing HER2 DNA

ing HER2 DNA

Z Not evaluable

| 100 - —— Paclitaxel
30 4 — Paclitaxel + trastuzumab
60 -
HR = 1.23 (95% Cl: 0.76-1.99); P = .20
40 -
20 -

I I I
0 3 6 9 12151821 24 27 30 33 36 39 42 45 48 51 54
Time (months)




Trastuzumab Deruxtecan

/

ptide linker
Deruxtecan

Trastuzumab deruxtecan (T-DXd)

\\'-- T-DXd binds to HERZ2 protein

% \

\\\ T-DXd internalized in cell
/ ]

Release deruxtecan

N @

Anti-tumor effect/

(&

N

Transfer to neighboring
HER2-negative tumor cells
(Bystander killing effect)

N @&

Anti-tumor effect /

* High drug:antibody ratio ~8

HER2-positive tumor cell

released into intercellular spaces after cell death

HER2-negative tumor cell

« High potency payload with short systemic half-life

* Pronounced bystander killing effect

Adjacent to Not-adjacent to
HER2-positive HER2-positive
i
=
©
>
(=]

prova*‘”‘ Suzuki M, et al. Clin Cancer Res. 2021:27(14):3970-3979. Aoki M, et al. Gastric Cancer. 2021;24(3):567-576.




DESTINY-GastricO1

T-DXd PC
(n =125) (n =62)
. 65 66
Median age, y (range) (34-82) (28-82)
Female, % 24 24
ECOGPS0/1,% 50/50 48 /52
Primary site, %
=  Stomach 86 89
T-DXd = GEJ 14 11
+ ,
HER2 IocaI.Iy adva.nced 6.4 mg/kg, 3-week cycles Region, %
or metastatic gastric or (n =126) = Japan 79 81
GEJ after > 2 prior 2:1 =  Korea 21 19
regimens Physician’s choice: HER2 expression
(N=188) \A Irinotecan 150 mg/m? 2w OR IHC 3+/IHC 2+, ISH+, % 77123 76124
Paclitaxel 80 mg/m? d1, 8, 15 g4w ' '
Stratified by region (Japan vs (n=62) Intestinal/ diffuse / other 71/22/6 61/29/10
Korea), ECOG PS (0 vs 1), HER2 Until PD cable AE . histological subtype
ntil PD, unacceptable AEs, or
status (IHC 3+ vs IHC 2+/ISH+) ithd ] P P Prior systemic therapies
HER2+ based on IHC 3+ or IHC 2+/ISH+ = 2/3 53/27 61/ 29
according to ASCO/CAP guidelines. = 24 20 10
Taxane e £t
: 75 66
Ramucirumab
: 6 8
Irinotecan or other
topoisomerase inhibitor 35 27

Immune checkpoint inhibitor

SM
‘ prova Shitara K, et al. N Engl J Med. 2020;382(25):2419-2430.



DESTINY-GastricO1

Overall Survival Progression-Free Survival
100+ ‘ 100+
90 E 90
9 80 . @ 80+
8 704 : & 704
£ 60- E g 60
S : s 50
o 504 . on
Eb ; Trastuzumab g 40~
< 40 : deruxtecan g Trastuzumab
g 30 : & 30+ deruxtecan
[T 1 AL Al
o g 20+ ]
20- i Physician’s choice
104 Physician’s choice L 104 of chemotherapy
' of chemotherapy 0 Y : . i . . : .
0 T i T T . T T - 0 3 6 9 12 15 18 21 24
0 3 6 9 12 15 18 21 24 ——
Months
mOS: 5.6 vs 3.5 mo
mOS: 12.5 vs 8.4 mo
HR =0.47

HR=0.59; P=0.01

Response T-DXd, (n = 119)
ORR, %

Jan 15, 2021
T-DXd FDA-approved for pts with locally advanced or metastatic HER2-positive gastric or GEJ
adenocarcinoma who have received a prior trastuzumab-based regimen.

prova-

Shitara K, et al. N Engl J Med. 2020;382(25):2419-2430.




DESTINY-Gastric02

Unresectable or metastatic gastric
or GEJ cancer; HER2+* on biopsy
after progression on first-line
trastuzumab-containing regimen
ECOG PS 0/1
(N = 79)

*Defined as IHC 3+ or IHC 2+/ISH+

DG-02

; :
provaSM Van Cutsem E, et al. Lancet Oncol. 2023:51470-2045(23)00215-2.

T-DXd

6.4 mg/kg Q3W

Primary EP: confirmed ORR by ICR

Data Cutoff April 9, 2021 Data Cutoff Nov 8, 2021
(N=79) (EWE)

Overall survival (%j

OS: T-DXd at 6.4 mg/kg q 3w

-----

........

1.
__________
Ty
1

=1
.........

...........
........
i3t

---- Upper limit ey

, ===-- Lower limit

T T T T T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Time (months)

Dec. 19. 2022

Approved in the EU as a monotherapy for
the treatment of adult patients with

advanced HER2-positive gastric or GEJ
adenocarcinoma who have received a prior
trastuzumab-based regimen.

DESTINY-GastricO4: T-DXd vs ramucirumab +
paclitaxel in HER2+ G/GEJ cancer after progression
on a trastuzumab-containing regimen

Available at: https://classic.clinicaltrials.gov/ct2/show/NCT04704934



https://classic.clinicaltrials.gov/ct2/show/NCT04704934

Treatment-Related Adverse Events with T-DXd

01 0 T-DXd, n=125 PC,n =62 ] — 0
DG-01: TRAEs, % Any Grade/Grade 3/4, % DG-02: VRSN =2yl s

Ca— o o
60/17 45/13 38 4 0 0
Anemia 58 /38 31/23 42 30 0 0
39/12 6/4 35 1 0 0
38/21 35/11 28 4 0 0
Malaise | 34/1 32/2 2 0 0 0
32/2 32/4 ® s 0 o
2470 s0 OO ¢ ¢ o o
24/0 15/C V platelet s 3 0 0
22/0 15/0 count

22/7 24/3 : 3 5 0
22/11 3/2 —

MiINV A Shitara K, et al. N Engl J Med. 2020:382(25):2419-2430: Van Cutsem E, et al. Lancet Oncol. 2023:51470-2045(23)00215-2.



Interstitial Lung Disease in DESTINY-Gastric-02
itiadiel * Drug-related ILD/pneumonitis

- 8 patients (10%)

Grade 23 - 2 > Grade 1: 2 patients (3%)
Discontinuation - - > Grade 5: 2 (2%)
Associated with TEAE . .
, * Median time to onset: 80.5
Dose reduction 17 14 d
associated with TEAE ays
Death associated 11 ) ° I\/Iedian duration: 36 days
with TEAE
- 2 fatal cases
- 171 days
- 353 days

Ku G, et al. Ann Oncol. 2022:33(suppl 7):5555-5580. Van Cutsem E, et al. Lancet Oncol. 2023:51470-2045(23)00215-2.

‘ prova-



OCTOBER 2021

Management of ILD

Oral prednisolone, 1 mg/kg/d, Increase to 2
Discontinue; start corticosteroids according to grade meg/kg/d if no improvement

Hospitalization, IV methylprednisolone, 0.5-1
g/d followed by oral prednisolone after 3d

History and physical exam
Laboratory tests
HRCT scan of the chest
Pulmonary consultation with pulmonary function testing
Bronchoscopy and bronchoalveolar lavage * transbronchial lung
biopsy

NOVEMBER 2021

*  Oxygen supplementation for hypoxia

* Supportive treatment for prolonged
corticosteroid use

* If corticosteroid-refractory, consider
infliximab, MMF, IVIG, or other
immunosuppressant

Grade 3 &
grade 4

Differential diagnosis: Exclude cancer progression,
infective source, ILD related to other drugs, RT-induced
pneumonitis, or other causes

Treatment modification \

Interrupt until resolved to grade 0, then:

: St ﬁ /

Asymptomatic * Ifresolved in £ 28 d of onset, maintain dose
(grade 1) If resolved > 28 d of onset, reduce dose 1 level
ILD/Pneumonitis * Consider corticosteroid treatment as soon as ILD/pneumonitis is suspected
. *  Permanently discontinue
Symptomatic . . . e
*  Promptly initiate corticosteroid treatment as soon as ILD/pneumonitis is %

(= grade 2)

expected
provaSM Trastuzumab Deruxtecan PI.




Management of Toxicities

e Grade 3

* Interrupt until resolved to
grade 2 or less; maintain dose

e Grade 4

* Interrupt until resolved to
grade 2; reduce dose by one
level

Neutropenia

prova*
EDUCATION

Febrile neutropenia

e ANC < 1.0x 10%/L and
temperature > 38.3°C or a

sustained temperature Of = 38°C
for>1h

e Interrupt until resolves; reduce
dose by one level

Left Ventricular Dysfunction

¢ LVEF > 45% and absolute decrease
from baseline is 10% to 20%

e Continue treatment
o LVEF 40%-45%

e + ANC decrease > 10%: continue
treatment; repeat LVEF assessment
within 3 wks

* + ANC decrease 10%-20%: Interrupt
treatment; repeat LVEF assessment
within 3 wks; if LVEF has not recovered
to within 10% from baseline:
permanently discontinue

* Symptomatic CHF

¢ LVEF <40% or ANC decrease from
baseline >20%

® Interrupt treatment; repeat LVEF
assessment within 3 wks; If LVEF of
<40% or ANC decrease from baseline
of >20% is confirmed: permanently
discontinue

* Symptomatic CHF
* Permanently discontinue




Emerging ADCs

Disitamab Vedotin (RC48): HER2-Directed ACC SYSA1801: Claudin 18.2-Directed ADC

va B Lewis B dww

100 - ® Gastric Tumer E
®=  Urothelial carcinoma § :
P2 80 - Other Tumer 5 N
S 5 5 .
T 60 o, &
c < LN} =
3 *4++ &
@ 40 - £
o A oe-
E 2 R —
- Illl;
()
g ¢ voa+ ;::ll
5 L Y ° A 0
A -20 ®e + o
I S "Eixorm ”
= -40 - ®ecen’
2 334541
g 60 T Eygo
2 - sl ®eXxo A
®e
-80 >
-100
= 0.1mg/kg ™ 0.5mg/kg = 1.0mg/kg ™ 2.0mg/kg B 2.5mg/kg 3.0mg/kg
+ [HC3+ * |[HC3+FISH+ © |HC2+ © |HC2+FISH+ & |HC2+FISH-
provas“‘ Shi F, et al. Drug Deliv. 2022;29(1):1335-1344. Xu Y, et al. Gastric Cancer. 2021;24(4):913-925. Wang Y, et al. ASCO 2023. Abstract 3016.



Will Changes in First Line Affect Second Line

KEYNOTE 811
Chemo+trastuzumab * anti-PD-1

Prevalence of immune activation in HER2 INTEGA

amplified GEA Trastuzumab + chemo + nivolumab vs
trastuzumab-ipilimumab

100 ] Placebo arm (n=122

@ 80 T ( ) Trastuzumab
g 607 ORR 52% Nivolumab
8 40 1 Median PFS 9.5 . "
T 20 edian m Previously untreated Ipilimumab
(]
"3_22- HER2+ locally
§-40' advanced or mEGA Trastuzumab
O .60 1 .
R o0 Nivolumab

g h:msc? .E=. -100° _ FOLFOX

il - N 100 Pembro arm (n=124) 100 —, )

Protumor cyto  ies ) 80 TU : ‘:l‘ - IP'nE mﬂ

. Cancer-associated fibrc  ast % 60 ORR 75% .2 4 M e ey

3 Matrix remoc  ing 3 . - l.__J. - .

dl - 2 Median PFS 10.6m I FOLFOX 0§ 21.8

Pr(EJz-srra?im ate .,g (¥p)] “ 1 \ ..J‘-.’
w » & - ‘5 1 o T
TME sul pe 2 - w a L ‘-T'lll
Pretreatment On-treatment (3w) Q\L")’ 3 : .".i [L \
o— N \.l‘l 1
HER2 positive GEA is primed to respond '_g - e L b
to ICI o) =
| infiltrates at baseline and - S - e
T Immune Infiltrates at baseline a Press release: met PFS endpoint in PD- e
further 1 1 on response L1+ve only #£5SM02023 0 20 " 40
SM
prova Kim et al, Cancer Discovery 2021; Janjigian et al, Nature 2021; Lorenzen et al, ESMO 2022 OS (months)



HER2+ AGC Treatment: Balance Shift

JACOB
GATSBY GastrolLap

KEYNOTE-811

z TOGA

provq“‘ Lorenzen S, et al. Eur J Cancer. 2015:51(5):569-576. Satoh T, et al. J Clin Oncol. 2014;32(19):2039-2049. Hecht JR, et al. J Clin Oncol. 2016;34(5):443-451.




Current Conundrums and
Emerging Directions

John L. Marshall, MD

Jrrov .



What a Difference a Decade Makes...

2010 2020

* Cancer is clonal » Cancer is polyclonal

* All cancer is the same « All cancer is different

* Immune therapies will never work * Immune therapies are miraculous

* Gene testing for some * Broad testing for many

* Randomized phase 3 trials » Small single-arm trials

* Microbiome is disgusting « Microbiome is beautiful

 Cancer treatment is expensive » Cancer treatment is more expensive

* We love our jobs * Highest burnout and suicide in medicine
prova-






Unequal Access, Unequal Standards

prova-




Molecular Profiling Guides Treatment in Advanced GC

Prevalence Targeted therapies
o By B HER-2 ~22% (6%- « Trastuzumab [1% line]
amplification 30%)12 e T-DXd [2" line]
CIN
« Intestinal histology MS'-H/dMMR 8%-11%3 ° Pembrolizumab

* TP53 mutation

- EBV * Nivolumab
* RTK-RAS activation « PIK3CA mutation .
* PD-L 1/2 overexpression * DOStarl Ima b
* EBV-CIMP
* CDKN2A silencing Approved — PD-L1 ~45%-60%*> * Nivolumab
* Immune cell signalling ..
pOSItIVIty
MSI TMB 2 10 ~16%° * Pembrolizumab
» Hypermutation m ut/M b
* Gastric-CIMP
* MLH1 silencing . 9..g
« Mitotic pathways NTRK fusion <1%’ * Larotrectinib
_ GS — * Entrectinib

* Diffuse histology

*CDH1, RHOA mutations — X

« CLDN18-ARHGAP fusion FGFR2b ~5%?3 * Bemarituzumab

* Cell adhesion

Promising _ OVQTEprESSiOI‘I

TCGA, Nature 2014 Claudin 18.2 14%9 e CAR-T

1.Bang YJ, et al. Lancet. 2010;376(9742):687-697; 2. Gravalos C, et al. Ann Oncol. 2008;19(9):1523-1529; 3. Amonkar M. J Clin Oncol. 2019; 4. Liu X, et al.
rovas"" Path Research and Practice. 2020;216(4):152881; 5. Ahn S, et al. Mod Pathol. 2021;34(9):1719-1727; 6. Lee KW, et al. Clin Cancer Res. 2022;28(16):3489-
3498; 7. Westphalen CB, et al. NPJ Precis Oncol. 2021;5(1):69; 8. Ahn S, et al. Mod Pathol. 2016;29(9):1095-1103; 9. Hong JY, et al. Transl/ Cancer Res.




Why Is Gl Cancer So Different?

* Metastatic disease # Local disease
* Are neo-adjuvant strategies Met or local biology?
* Esophageal # EGJ # Gastric

* Squamous # Adenocarcinoma

prova-
AR



A Powerful Driver
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A Gl Cancer Driver
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Let’s Look at This Again...

Extracellular space

HER2-HER2 HER2-EGFR  HER2-HER3 HER2-HER4
/ Sy T .
Raf
PLC l ey
MAPKK
PI3K
PTEN l aI \
PKC NFxB —— AKT ) — mTOR MAPK
&«
Nuclear transcription

L. | Nucleus

Cell-cycle progression Proliferation Survival

prova-




The Role of the Microbiome

mucus production
antimicrobial chemicals

assist digestion
ward off pathogens

lubricate pulmonary
tissues

prevents gastric
complications

digestion of complex
carbohydrates

« maintain pH and H,0,
production to kill microbes

B fortify immune system
| * scent production

‘ prova-




Historic Limited Successes with Targeted Therapies in
Gastric Cancer

Study phase Intervention OS benefit?

Potential Reasons:

TOGAL/ 1 HER-2+ trastuzumab + chemo 47% (12% higher than chemo) | |
DESTINY Gastric- HER-2+ trastuzumab deruxtecan 51% (37% higher than physician Wrong d r‘ug?
01/1l choice) Wrong target?
TRIO-013/LOGiC? HER-2+ lapatinib + chemo 53% (14% higher than chemo) X . . 3
" Resistance mechanisms:
i ?
METGastric3 MET+/HER-2- onartuzumab + chemo 41% (5% less than chemo) X Unselected patlents ’
/11
RILOMET-14/1ll  MET+/HER-2- rilotumumab + chemo 30% (9% less than chemo) X Molecular
SHINES/ Il FGFR2+ FGFR1-3 inhibitor - X (ers) heterogeneity
FIGHT®/ I FGFR2b+ bemarituzumab + chemo  53% (13% higher than chemo)
EXPAND?/ I Unselected cetuximab + chemo 30% (1% higher than chemo) X
(EGFR)
REAL38/11I Unselected panitimumab + chemo 46% (4% higher than chemo) ) ¢

1.Bang, et al. Lancet. 2010;376(9742):687-697; 2. Hecht JR, et al. J Clin Oncol. 2016;34(5):443-451; 3. Shah MA, et al. J Clin Oncol. 2015;33(33):3874-3879;

rovaSM 4. Cunningham D, et al. J Clin Oncol. 2015;33(15_supp!):4000; 5. Bang YJ, et al. J Clin Oncol. 2015;33(33):3858-3865; 6. Catenacci DVT, et al. J Clin Oncol.
2021;39(15_suppl):4010; 7. Lordick F, et al. Lancet Oncol. 2013;14(6):490-499; 8. Waddell T, et al. Lancet Oncol. 2013;14(6):481-489.



Capturing Temporospatial Heterogeneity

prova-
AR



H etero g ene Ity Cell-intrinsic factors

- Genomic & Non-genomic
Heterogeneity

Plastic signal transduction

prova-
SefuyeNy



Genomic Heterogeneity as a Barrier to Precision Medlcme in

Gastroesophageal Adenocarcinoma

- Frequent baseline heterogeneity

in targetable genomic alterations
in GEA

* Current tissue samplin
for biomarker testing
effectively guide
medicine in this

practices
o not
recision
Isease

* Routine profiling of metastatic
lesions and/or ctDNA should be
systematically evaluated

Pectasides E, et al. Cancer Discov. 2018;8(1):37-48.

prova-

A
PANGEA Trial
28 patients
8 Distant
Circulating Metastasis
Plasma DNA
| [ Primary
Guardant 360 Foundation Medicine

targeted sequencing targeted sequencing

vl

Treatment assignment

No discordance between
primary and metastasis
requiring change in
treatment assignment

Biomarker discordance
between primary and

reassignment

G PANGEA 3 D

<fONA

Copy Number

RS2

Copy Number
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ctDNA Has the Potential to Predict Treatment Efficacy

Trastuzumab deruxtecan

« Approved for HER2-amplified gastric cancer
(IHC2+4/FISH+ or IHC 3+) based on Destiny-GastricO1

Destiny-GastricO1 post hoc exploratory ctDNA analysis

Bemarituzumab

* Improved OS 1st line when added to chemo in FGFR2b+
gastric cancer patients based on FIGHT

FIGHT subgroup analysis

PFS HR OS HR
Liquid biopsy Response Rate, % Pts who lack
_ ° plasma 3% 3%
ERBB2 amplified 71 60.6 amplification still ~J
may benefit Tumor IHC+/ctDNA-  0.63 0.66
ERBB2 copy number >6 33 75.8 _ (95% Cl 0.4-0.99) (95% C1 0.39-1.12)
* False negatives?
* Low shedding?
ERBB2 copy number < 6 76 40.8 PR
* Dilution Tumor IHC+/ctDNA+  0.15 0.10
* Poor sensitivity (95% Cl 0.02-1.18) (95% C1 0.01-0.83)
ERBB2 non-amplified 38 34.2 assay?

Other studies with anti-HER2-directed therapy also demonstrate plasma
ERBB2 amplification correlates with responses and survival

Shitara K, et al. N Engl J Med. 2020;382(25):2419-2430. Shitara K, et al. Ann Onc

2021:32(9):1127-1136. Joubert N, et al. Pharmaceuticals (Basel). 2020;13(9):245)

et al. Ann Oncol. 2018;29(4):1037-1048; Maron SB, et al. Clin Cancer Res.
2019;25(23):7098-7112. Wang H, et al. Eur J Cancer. 2018;88:92-100.

prova-

bl. Catenacci DVT, et al. J Clin Oncol. 2021;39(15 suppl):4010.

Kim ST,




ctDNA May Identify Emerging Resistance Mechanisms

prova-

Pt#29 Baseline Flesspondeng m ERBB2 amp
® TP5R175H

! O EGFRL18M .
[ MYC amg ¢ Emerglng MYC and new
® ARiD1A MET amplification
percaen p
responder @ AETE867K . )
& i3 * Other resistance mutations
@ HETamp reported in literature:

Somatic

Somatic EGFR amplifications
burden - N s PIK3CA/R1/C3

‘ - o ERBB2/4 mutations
NF1 mutations

4 2% 1% 4 (%

Potential application
+ Guide subsequent targeted therapies on progression
* Facilitate novel therapeutic discovery

* Predict responses to subsequent therapies

Kim ST, et al. Ann Oncol. 2018;29(4):1037-1048. Wang DS, et al. Gut. 2019; 68(7):1152-1161.



Investigational/Emerging HER2-Targeting
Options
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Select Novel HER2-Directed Strategies

Strategy Selected Agents

Monoclonal antibodies

(with augmented ADCC) MEMFEEPIMELS

Bispecific antibodies ZW25

Tucatinib

Tyrosine kinase inhibitors

Neratinib (+ trastuzumab or cetuximab)

Immunotherapy combinations Numerous

Courtesy Dr. Marshall



HER2 + 1O

Why did this work in GEJ/Gastric and not Breast?



Select Novel Immunotherapy Combinations for
HER2-Positive Gastric Cancer

Study Identifier Regimen Phase
M tuximab + PD-1 inhibitor + ch th +
MAHOGANY NCT04082364 SRS TNIDIEOT = CNEMOETApY /111
dual checkpoint inhibitor

INTEGA NCT03409848 Ipilimumab or FOLFOX + nivolumab + trastuzumab [l

DI INNECES (I NCT04379596 Trastuzumab deruxtecan + chemotherapy * durvalumab b/l

DIV NNECER /3 NCT04704934 Trastuzumab deruxtecan vs ramucirumab + paclitaxel 1

\ o101\ R\ [\ (38072 NCT04499924 Tucatinib + trastuzumab or placebo + ramucirumab + paclitaxel 1/
NCT04276493 Zanidatamab + chemotherapy # tislelizumab 1/11

Courtesy Dr. Marshall



|O Biomarkers

* MSI-H

- 57% RR (KN-059)
* PDL-1

- Higher is better

- TMB
- Higher is better

prova*



MSI-H Tumors Are Not Created Equal
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L 0SS Loss |HC Co-Loss LOss Loss IHC Co-Loss |H |H
VSRV | 20 | o1 | 20 | a5 | o | a5 MM [ 26 | 25 | 26 | 38 | 47 | 37 |
prova-
Hall. ASCO GI 2019. Abstr 505.




The Theory Behind TMB

\Vilelg= More Neo- More Immune

Mutations Antigens Response
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The Big Unknown

Number of Immune Particular

Mutations Response Mutations

prova-
AR



Precision Medicine

Prospective incorporation of molecular
orofiling will transform global cancer care




Maturation of Precision Medicine
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The New Order of Clinical Research

* Phase 3 trials are less necessary
* Drugs are approved for biomarkers, not cancer types

* Guidelines may be just as important as regulatory approval

, : . FDA
Right Target Right Drug Clear Benefit P

prova-
AR



Why DNA Mutations Only Tell Part of the Story

prova-



Multi-Omics

Tissue/Cell Lines

DNA copy-number assessment > Compe: un.-e Sentuis hybridizetion
i to DNA microarrays
Genomics * DNA sequencing
* Mass-spectrometry-based genotyping
* Mutation-specific PCR

Mutation screening

Transcriptomics

Gene-expression pmﬁh’ng_i * DNA microarrays

Proteomic proﬁling-l * Mass spectrometry
* Multiplex PCR

Proteomics « Mass spectrometry after
MicroRNA-expressi 7 * DNA microarra ' pocirometry i
A-exp. ion profiling -| - Multiplex P CR” Phosphoproteomic immunoprecipitation with
profiling

phosphotyrosine-specific
antibodies

prova"‘“" Thies J. Soil Biota. 2015:10.1016/B978-0-12-415955-6.00006-2.

OUCATION



Standard of Biobanking: It Is All About the Tissue

prova-

/ Tissue ischemia and \

protein phosphorylation

v

Exact documented and very short tissue cold ischemia times of <12 min
(mean 7 min)

Exact tissue localization and standardized fixation

Complete biospecimen sets

Highest tissue quality monitored by visual inspection, H&E staining,
and microscopic assessment

Native and rapid fluid preparations
Complete specimen data
Complete clinical data

Patients’ confidentiality assured following international standards




The Precision Medicine Era

prova-
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Advanced
Molecular Science

Therapeutic Big Data /
Guidance Information

Management
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ARTIFICIAL INTELLIGENCE

Programs with the ability to
learn and reason like humans

MACHINE LEARNING

Algorithms with the ability to learn
without being explicitly programmed

DEEP LEARNING

Subset of machine learning
in which artificial neural
networks adapt and learn
from vast amounts of data




Now Published
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CLINICAL CANCER RESEARCH | TRANSLATIONAL CANCER MECHANISMS AND THERAPY

| ABSTRACT

Clinical Validation of a Machine-learning-derived )]

Signature Predictive of Outcomes from First-line

|

Oxaliplatin-based Chemotherapy in Advanced Colorectal

Cancer oz

Jim P. Abraham', Daniel Magee', Chiara Cremolini?, Carlotta Antoniott, David D. Halbert', Joanne Xiu',
Phillip Stafford', Donald A. Berry®, Matthew J. Oberley', Anthony F. Shields*, John L. Marshalf®,
Mohamed E. Salem®, Alfredo Falcone®, Axel Grothey', Michael J. Hal, Alan P. Venook®,

Heinz-Josef Lenz'”, Anthony Helmstetter', W. Michael Korn', and David B. Spetzler'

Purpose: FOLEOX, FOLFIRL or FOLFOXIRI chemotherapy
with bevacizumab s considered standa nd first-line trestmentoption
for patients with metastatic colorectal cancer (mCRCL We devel-
oped and validated a molecular ggnature predictive of efficacy of
oxaliplatin-based chemothe mpy combined with bevacrumab in
patients with mCRC.

Expedimental Desgn: A machine-laming approach was
applied and tested on dinical and next-ge neration sequen:ing data
from a real-world evidence (RWE) dataset and samples from the
progpective TRIBE? sudy resulting in identiBestion of a molec ular
sigratuee, POLFOXar Algorithm tmining consdered time-to-next
treatment| TTNT)L Validation stisdies wed TTNT, progression-free
survival, and overall suevival (05) a8 the primary endpoints.

Results: A 67-gene signature was cross-validated in a trining
cohort (N = 105) which demonstrated the abi ity of FOLEOXa to
distinguidy FOLFOX-treated patients with mUCRC with increased

Introduction

Abraham JP, et al. Clin Cancer Res. 2021;27(4):1174-1183.

benefit Fom those with decreased benef. The sigratume was
predictive of TTNT and O8 in an independent RWE dataset of
412 patients who had recetved FOLFOX/ bevacirumab in first line
and invemely predictive of survival in RWE data from 55 patients
who had received firsi-line FOLFIRL Blinded analysis of TRIBE2
samples confimed that FOLFOXa was predictive of OF in both
oxalipbtin-containing ams (FOLFOX HRE, 062 P = (LM
amil FOLFOXIRI HER, 0483 P = 002) FOLFOX: was also
predictive of trestment benefit from omliplatin-containing reg-
mens in advanced esophagesl pastro-esophages] junction cancers,
as well a8 panceeatic disctal adenocarcinoma.

Condusions  Application of FOLFOXa could lead 1o
improvements of teatment sutcomes for patients with mCRC
and other cancers because patients predicted to have less benefit
from oxalipltin-containing regimens might benefit from alter-
pative regimens

Owver the last 2 decades, conventional chemotheraples (eg., oxali-



First Clinically Validated Al-Driven Frontline
C h e m Ot h e ra py Pre d i Cto r mCRC RWE FOLFOX+BV—FOLFIRI+BV mCRC RWE FOLFIRI+BV—FOLFOX+BV

100 100

Prediction Prediction
= |ncreased Benefit (242)

— Decreased Benefit (120)

— Increased Benefit (29)

— Decreased Benefit (20)

751 75

* Median OS 1 = 17.5 months in patients
treated in manner consistent with Al
predictor vs patients treated counter to the
prediction

50+ 504

Overall Survival, %
Overall Survival, %

25

« Demonstrated ~71% difference in median L N
OS for patients in the FOLFOX 1st arm
compared to the FOLFIRI 1st arm

Al Results Indicate:
e Demonstrated the |mpaCt Of hOW FOLFOX FOLFOX + BV 1st 9 FOLFIRI + BV 1st 9 an

and FOLFIRI are sequenced in patient FOLFIRI + BV 2" FOLFOX + BV

treatment (FOLFOX/BV RWE cohort) (FOLFIRI/BV RWE cohort)
OS When Patient Received: 42.0 18.7
« 2 independent data sets: FOLFOX/BV 1%t > FOLFIRI + ' '
. BV 2nd months months
- 412 manually curated cases with RWE
- 149 cases analyzed retrospectively from the OS When Patient Received: 24.5 34.4
randomized, prospective phase 3 TRIBE2 AL e AR e months months
study

provaSM Abraham JP, et al. Clin Cancer Res. 2021;27(4):1174-1183.
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Our Message Worth Sharing

Dr. Iglesias

* Overcoming HERZ heterogeneity

Dr. Smyth

* Improving outcomes early upon progressive disease

Dr. Marshall

* A new standard of care on the horizon
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Visit
ProvaEducation.com
to explore other CE programs!
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