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HER2-low-positive breast cancer: evolution from primary
tumor to residual disease after neoadjuvant treatment
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Backgroud: HER2-low is unstable

HER2-low expression status can change between the early and relapsed setting
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Also observed on liquid biopsy: HER2- CTCs can spontaneously convert into HER2-expressing CTCs and viceversa

Tarantino P et al Eur J Cancer 2022; Miglietta F et al. Breast NPJ 2021, Jordan NV, Bardia A et al. Nature 2016



RESULTS

HER2-low BC evolution (N=446 eBC receiving NAC)

Overall rate of HER2 discordance = 26.4%
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RESULTS

HER2 and HR status evolution

a HR+/HER2- ER conversion (cut off 10%)

47.4%

16.8%

\

11% HER2

It’s unclear wether the instability of HER2-low expression reflects a genuine shift (CT, CB)



HER2-neg BC: HR/HER2-low status and IHC/mol distrib

= Triple Negative

= HR-positive

WIHCO ®=IHC1+ = IHC 2+

HER2 0

= HER20 = HER2 1+ = HER2 2+

HER2 1+

30.4%
69.6% 87.3% 90.3%

® HR-positive ® Triple Negative

HER2 2+

ERBB? relative transcript abundance (inlog base 2)

13 independent datasets for a total of 3,689 patients with HER2-neg BC
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Schettini, npj Breast Cancer (2021)




HR-pos/HER2-neg BC: ICH & gene-expression (ODX)

HERZ2 gene expression acconding to HER2 IHC
Distribution of HER2 gene expression across HER2 IHC
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Graph 1. Distribution of HER2 gene expression across HER2 IHC categories. Graph 2. Density plot of HER2 gene expression according to HER2 IHC
" Recurrence Score 41 (33.6) 22 (32.8) 15 (37.5) 0.875
HER2 n Mean (SD) Median (IQR)
Negative 74 8.89 (0.582) 8.9 (0.6)
Ultralow (1-10%) 47 8.91 (0.585) 8.9 (0.9) 5 553 e 300 o15a
Low (>10%) 108 9.41 (0.566) 9.5 (0.725) 1175 75(613) 360537) 19a75)
<11 4(33) 7 (10.4) 5(12.5)

Table 1. HER2 gene expression differences between negative,

ultralow and low HER2 according to IHC. Table 2. RS differences across HER2 IHC categories.

M Gaudio, submitted 2023



HER2-pos BC: low ERBB2 enriches Luminal BC

ERBB2 gene expression ERBB2-high ERBB2-low m Basal-like
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Low ERBB2 = more luminal disease

ERBB2 gene expression by intrinsic
subtype in CALGB 40601 ERBB2-high vs. ERBB2-low: median Split by mRNA

A Prat J Natl Cancer Inst, 2020



HER2-pos BC: the higher ERBB2, the more pCR rate

OPTIHER ICO NeoSphere CALGB40601 NeoSphere PAMELA
(Gavila (Pernas (Bianchini (Carey (Bianchini (Llombart-Cussac
BMC Med 2019) Front. Oncol.2019) BCR 2017) JCO 2016) BCR 2017) Lancet Oncol 2017)
Treatment Chemo Chemo Chemo Chemo No chemo No Chemo
H+P +H +anti-HER2 +anti-HER2 H+P L+H
N 58 89 285 265 102 151
Variable pCR rate pCR rate PCR rate PCR rate pCR rate PCR rate

P-value 0.025 0.019 0.004 0.0001 0.113 0.0001

H, herceptin; P; pertuzumab; L, lapatinib.

In HR+/HER2- eBCs experience a signidicantly lower pCR than the TN subgroup



HER2-pos BC: predictive biomarkers for PFS & pCR

HER2DX is based on 4 different gene signatures comprising 27 genes, which capture various biological
processes: immune infiltration, tumour cell proliferation, luminal differentiation, and expression of the

HER2 amplicon

HER2DX risk score HER2DX pCR score

Immune/IGG

Immune/IGG
HER2 amplicon 1.00 —— HER2 amplicon
K Luminal 5= - 8 Luminal . I::> O P
g Proliferation Zzz gggfo%lﬁ:%onne g Proliferation . . non-pCR
Tumor stage 000 Tumor stage ::
Nodal stage G823 ye::rs & 8 1 Nodal stage

* Immune is associated with better outcome and more pCR
« HER2 amplicon is not associated with outcome but is associated with more pCR
» Luminal is associated with better outcome and less pCR

* Proliferation is associated with worse outcome and more pCR
A Prat, The Lancet 2022



HER2-low-pos: conversion and survival
1/3 converted from HER2-0 to HER2-low-pos

Overall population HR+/HER2- BC TNBC
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Destiny BREAST 05

dedicated to HER2-pos, so far...

N = 1600

Patients with HER2 positive
non-PCR after NAC stage T1-4,
NO-3, MO
ECOG PS 0-1

1:1

T-DXd 5.4 mg/kg Q3W
14 cycles

TDM1 3.6 mg/kg q3w

14 cycles

Follow up:
40 (+7) Day Safety FU
Disease FU
Long term FU
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Adjuvant Capecitabine vs Control in residual disease after NAC

Study design

HER2-

Pathology
Non-pCR

or node +

Stratification factors:
ER, Age, NAC, ypN,
5FU and institution

C: 1250mg po/bid
14d g3w for 6-8c

Survival outcomes

Control:
Standard therapy

Standard therapy
+ Capecitabine

Standard therapy:

A Disease-free Survival in Full Analysis Set

1.0+
Capecitabine
0.8

0.6 Control

0.4+

0.2 Hazard ratio for recurrence,
second cancer, or death, 0.70

95% Cl, 0.53-0.92
00 T T T T T

0 1 2 3 4 5

Years since Randomization

Probability of Disease-free Survival

No. at Risk
Capecitabine 443 385 359 286 175 34
Control 444 366 328 255 158 19

B Overall Survival in Full Analysis Set

l'o—mﬂ‘ﬂw Capecitabine
=
2
s 0384 Control
3
]
s
g 0.6
. 5,6% Abs Benefi
S ol 0S: 5,6% Abs Benefit
2 o
3
2 0.2+
a Hazard ratio for death, 0.59
95% Cl, 0.39-0.90
00 T T T T F
0 1 2 3 4 5
Years since Randomization
No. at Risk
Capecitabine 443 408 391 321 197 43
Control 444 406 375 297 180 27

HR+: Hormone therapy
HR-: No further systemic treatmen;

C Disease-free Survival among Patients with Triple-Negative Disease
1.0+

0.8- o
Capecitabine
0.6
Control
0.4

0.2 Hazard ratio for recurrence,
second cancer, or death, 0.58

95% Cl, 0.39-0.87
0.0 T T T T T

0 1 2 3 4 5

Years since Randomization

Probability of Disease-free Survival

No. at Risk
Capecitabine 139 109 96 76 42 11
Control 147 95 84 69 47 6

D Overall Survival among Patients with Triple-Negative Disease

1.0+
K ~Capecitabine
S 038 fc? '
3
@
g 0.64 Control
(¢] N
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5 ou] OS: 8,5% Abs Benefit
=
%
< 0.2+
a Hazard ratio for death, 0.52
95% Cl, 0.30-0.90
oc T T T T T
0 1 2 3 4 5
Years since Randomization
No. at Risk
Capecitabine 139 124 116 91 50 11
Control 147 125 108 82 52 9

Masuda et al, NEJM 2017




MonarchE
IDFS in Patients Who Received NAC
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Patients treated with NAC
Abemaciclib + ET ET Alone
92 148

0.614 (0.473, 0.797)
p =0.0002

0.713 (0.583, 0.871)

87.2 (84.1,89.8) 80.6 (77.0, 83.6)

Time (months)

0 .

, Time (months)
Number at risk

Abemaciclib+ET 1025 976 948 922 904 728 500 347 203 43
ET Alone 1031 971 948 923 891 "7 499 334 194 33

0 3 6 9 12 15 18 21 24 27

30 33 36
29 1 0
23 0 0

Two-year IDFS rates were 87.2% in the abemaciclib + ET arm and 80.6% in the ET arm — 6.6% difference

[ Clinically meaningful improvement in IDFS — 38.6% reduction in the risk of developing an IDFS event }

2Rastogi P. et al. SABCS 2020; presentation number GS1-01
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Update EFS by pCR vs no pCR

100 =il 1 94.4%
S R—— L } PCR Yes
90— L\\\ 1 92.5%
80— ﬁx ) :
70 — \xﬁ i 1T T um.:hﬂy'i: 2
- \;\\ Ry 1 e
(&} !
(=% | o
> 50— : 56.8%
— |
2 40— |
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20— E
10— E
0 I I 1 1 1 I I 1 1 I I I I I 1 I 1
0 3 6 9 122 15 18 21 24 27 30 33 36 39 42 45 48 HS
No. at Risk Monthe
Pembro + Chemo/Pembro Responder 494 494 494 489 483 482 478 477 472 470 460 387 307 220 122 18 0O 0
Pbo + Chemo/Pbo Responder 217 217 217 216 214 207 206 203 200 200 197 165 130 87 56 9 0 0
Pembro + Chemo/Pembro Non-Responder 290 287 275 262 245 236 224 215 209 201 192 164 126 83 43 10 0 0
Pbo + Chemo/Pbo Non-Responder 173 169 165 152 144 135 122 11 110 104 100 85 65 53 27 8 0 0

Schimd ESMO 2021
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Results: IDFSin ITT

1007 93.3
89.2 85.9
. 80 - 88.4
g 81.5 77 1
O o
. 601
? T
S % ,
2 S 40 ————  QOlaparib (106 events)
S Placebo (178 events)
| o
20 A o ;
Stratified hazard ratio 0.58 (99.5% CI, 0.41-0.82); P<0.0001
Bl Difference: 3-year IDFS rate 8.8% (95% CI, 4.5-13.0%)
I I I I I I | I
0 6 12 18 24 30 36 42
No. at risk Time since randomization (months)
Olaparib 921 820 137 607 477 361 276 183

Placebo 915 807 732 585 452 353 256 173

A Tutt ASCO 2021



One size fits all 7

The evolving categorization of HER2

ERBB2-amplified
Benefit with the therapeutic
blockade of the HER2 pathway

Ty

HER2-
positive

HER2-

negative

ERBB2-nonamplified
No benefit with HER2 blockade
Targetable with novel ADCs

HER2-
positive

HER2-low

DESTINY-Breast04

HER2-
positive

Continuous spectrum of
HER2-low expression

Targetability
with ADCs under
investigation

]

HER2-
positive

HER2-0
HER2-low

HER2-
ultralow

P

DESTINY-Breast06

Tarantino Cancer Discov. 2022



The perspective (Her2-low-pos)

Pertuzumab

Margetuximab

Trastuzuma%@

A ANTIBODY-DRUG c BISPECIFIC ANTIBODIES D
CONJUGATES
Trastuzumab deruxtecan VACCINES
Trastuzumab duocarmazine MCLA-128
PF-06804103 ZW25 o o
A166 Ertumaxomab

RC48-ADC MM-111

AR GBR 1302
MONOCLONAL Antitumoral
ANTIBODIES agent Linker

Antibody /W ‘

HER-2
polarized

Trastuzumab

Pertuzumab Ne"PgllF‘)IZmUt-S
Margetuximab AEay
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Destiny-BREAST 04 (PFS

A Progression-free Survival in Hormone Receptor—Positive Cohort

Months
No. at Risk

Physician’s choice 163 146 105 85 84 69 57 48 43 32 30 27 24 20 14 12

1.0 No. of Median Progression-free
Patients Survival (95% Cl)
« 9 0.8 . mo
o & "y
ZES 064 Sy Trastuzumab Deruxtecan 331 10.1 (9.5-11.5)
= 0 2 . - . e ) .
5wl = Physician’s Choice 163 5.4 (4.4-7.1)
S8 3 047 %\;1
g ‘:o_” 02 Hazard ratio for progression or death, ™ — -+~ — Trastuzumab deruxtecan
2 [} | —
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B Progression-free Survival among All Patients

Months
No. at Risk
Trastuzumab deruxtecan 373 365 325 295 290 272 238 217 201 183 156 142 118 100 88 81
Physician’s choice 184 166 119 93 90 73 60 51 45 34 32 29 26 22 15 13
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Modi NEJM 2022



Destiny-BREAST 04 (OS

C Overall Survival in Hormone Receptor—Positive Cohort

No. of Median Overall Survival

Patients (95% Cl)
1.0+ mo
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MAB in HER2-low

ANTIBODY-DRUG
CONJUGATES

Trastuzumab deruxtecan
Trastuzumab duocarmazine
PF-06804103

A166
RC48-ADC
ARX788
MONOCLONAL Antitumoral
ANTIBODIES agent Linker

Antibody

Pertuzumab

Margetuximab

Trastuzuma%@ :
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Margetuximab

TrasGEX
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ZW25
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HER2-low-pos & Trastuzumab

* NSABP B-31 HERZ2 central

Docetaxel/cyclophosphamide (TC)

testing T or
* Node-positive or .
+ 174/1,787 (9.7%) not IHC 3+ [ ERVTASeR ol i el il
or gene amplified negative breast R
. cancer
* Appeared to benefit from * IHC 0, 1+, 2+ and TC + Trastuzumab (H) > Hx 1 yr
trastuzumab FISH-negative or
 Relative risk for DFS = 0.34 AC>WP+H->Hx1yr

Paik S, et al. N Engl J Med 2008;358:16409-1411



IDFS (%)

HER2-low-pos & Trastuzumab (B-47)

100 e No. of No. of
Subgroup Patients Events Hazard Ratio (95% Cl)
——
IHC score
80 - 1+ 1,821 146 +—o—f— 0.87 (0.62 to 1.20)
2+ 1,379 115 ' o . 1.14 (0.79 to 1.66)
HR, 0.98 (95% CI, 0,76 to 1.25); P= .85 .

60 - Positive nodes, No.
0-3 2,328 154 +—o—t1+ 0.86 (0.63 to 1.18)
4-9 610 57 ' ° ] 1.17 (0.69 to 1.99)
10 >10 262 50 * ™ ] 1.20 (0.67 to 2.15)

Treatment No. Events HR status
Negative 5b4 94 + = 1 0.87 (0.567 to 1.32)
20 - chemotherapy 1 602 133 Positive 2,646 167 —t———— 1.04 (0.77 to 1.41)
chemotherapy + trastuzumab 1,598 128 Intended chemotherapy
— AC — WP 1,784 130 ' * i 1.00 (0.70 to 1.41)
TC 1,416 131 —e——— 0.96 (0.68 to 1.36)
0 6 12 18 24 30 36 42 48 54 60
: 0 0.5 1 1.5 2 25
Time (months) - g
Trastuzumab No Trastuzumab
Better Better

Fehrenbacher L, et al. J Clin Oncol 2020;38:444-453



HER2-low-pos & Pertuzumab

* Phase |l trial of pertuzumab
In HER2- (majority HER?2
low)

2 dosing cohorts (g3w
420mg or 1,050 mg)

* N=79

« partial response in only 2
(2.5%)

» Stable disease 24 moin 4
(5.0%)

Arm A Am B
(n = 41) in = 37)
Variable MNo. % No. %%
PR 2 49 0
S50 = 12 weeks 18 439 14 378
S50 = 24 weeks 2 49 Fi b4
Progressive disease 21 h1.2 22 696
Missing 0 1 2.7
Clinical benefit {CHR + PR +
sD = 24 weeks) 4 98 2 hd
Duration of clinical benefit,
weeks
Median 36.5 336
Range 22.1-749 31.0-36.3
Time to progression, weeks
Median 6.1 6.1
Range 2.0-37.0 2.7-36.3

Gianni L, et al. J Clin Oncol 2010;28:19131-1137



Bispecific antibody

Antibody

Pertuzumab

Margetuximab

Trastuzuma%a

Trastuzumab
Pertuzumab

Margetuximab

TrasGEX

A

ANTIBODY-DRUG

CONJUGATES

Trastuzumab deruxtecan
Trastuzumab duocarmazine
PF-06804103
A166
RC48-ADC
ARX788

MONOCLONAL Antitumoral
ANTIBODIES agent Linker

BISPECIFIC ANTIBODIES

MCLA-128
ZW25
Ertumaxomab
MM-111
GBR 1302

D

VACCINES
o O

HER-2
polarized
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BSMAD

* Antibodies that bind 2 distinct epitopes,
can:
* Inhibit multiple oncogenic pathways

 Force connection between cancer cells and
Immune cells

 Deliver payload to the tumor
microenvironment

Redirected tumour lysis

L ]
\’9 00")-;9
Perforin/ 0 g T

granzymes

CD3+
T cell

' lgG-like bispecific antibody

CD3 bispecific T-cell redirection mechanism
of action in cancer immunotherapy




Trial with BSmAB in HER2-low-pos

Bispecific antibodies

Ertumaxomab (Fresenius, NCT0052245787 [l 28 Pretreated HR+ HERZ2-low—expressing ORR, 0%
Germany) (IHC 1+ or 2+, FISH-negative) mBC, DCR. 53.8%
locally assessed
GBR1302(Glenmark NCT02829372% | 19 Pretreated HERZ2-positive and HER2- ORR, 0%
Pharmaceuticals, Mumbai, low—expressing (2+, FISH-negative) o
- . . . DCR, 10%
India) solid tumors, including BC
MCLA-128 (Merus, NCTO3321981 I; R 120 Advanced, HR+, HERZ2- MCLA-128 + endocrine treatment
Utrecht, the low—expressing BC (IHC 1+ or 2+),
MNetherands) progressing during an endocrine
treatment
IWZ25 (Zymewaorks, NCTO2892123 I; R 234 Pretreated advanced, HER2- IW25
Vancouver, British expressing (HERZ 1+, 2+, or 3+ by
Columbia, Canada) IHC) BC
BTRC4017A (Genentech, NCT03448042 I; R 449 Pretreated HERZ-expressing (not BTRC4017A
San Francisco, CA) further specified) advanced BC,
locally assessed
IBIZ15 (Innovent Biologics, NCT04162327 I; R 191 Pretreated HER 2-expressing (not IBIZ15
Jiangsu, China) further specified) advanced solid

tumors



Vaccines

A
ANTIBODY-DRUG
CONJUGATES
Trastuzumab deruxtecan
Trastuzumab duocarmazine
PF-06804103
A166
RC48-ADC
ARX788
MONOCLONAL Antitumoral
ANTIBODIES agent Linker
Antibody
Pertuzumab w_
Margetuximab
Trastuzuma%a a\!

Trastuzumab
Pertuzumab
Margetuximab

TrasGEX

C D

BISPECIFIC ANTIBODIES

VACCINES
Qo Q

MCLA-128
ZW25

Ertumaxomab
MM-111
GBR 1302

HER-2
polarized
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HER2-pos Vaccines platform

Extracellular Domain
(aa 1-652)

Trans Membrane Domain
(aa 653-675)

ECD

Intracellular Domain
(aa 676-1255)

T

KI'FGSLAFL

E75-peptide vaccine (aa 369-377)
MHC Class | : HLA-A2 & HLA-A3
Stimulate CD8* T cells
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GP2-peptide vaccine (aa 654-662)
MHC Class | : HLA-A2
Stimulate CD8* T cells
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AE37-peptide vaccine (aa 776-790)
MHC Class Il : multi-allele
Stimulate CD4* T cells



E75 Phase Il Trial in HER2-low-pos eBC

PRESENT — Prevention of
Recurrence in Early-Stage Node
Positive Breast Cancer with Low to
Intermediate HER2 Expression
with NeuVax Treatment
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Phil Trial E75 Vaccine + Trastuzumab in HER2-low-pos

Primary Secondary

endpoint: endpoint:
: - DFS at DFS at
Randomization 11 24 months 36 months
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DFS — All Randomized Patients
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DFS — By HR Status
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HR-/HER2 1+/2+
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Way Forward?

* NeuVax not being further developed

 Strong scientific rationale and encouraging phase Il trial data
to suggest synergy between vaccination and trastuzumab in
HERZ2-low breast cancer

* Opportunity for improved vaccine strategies
* Multi-epitope vaccine
* Improved immunoadjuvant
* Improved vaccine delivery system

* |s there a better partner than tratuzumab? (i.e. bispecific Ab with
Increased antigen release)



Ongoing Vaccine Trials in HER2-Low Breast

Vaccines

HER-2/neu peptide NCTO01355393 I/1l; ANR 50  Stage II/lll HER2-positive BC (IHC 1+ HER-2/neu peptide vaccine +
vaccine (National or 2+ or 3+ and/or ISH positive) or rintatolimod v HER-2/neu peptide
Cancer Institute, stage |V HERZ2-positive BC treated to ~ vaccine + sargramostim v HER-2/
Bethesda, MD) NED or stable bone only disease neu peptide vaccine +

sargramostim + rintatolimod

AdHERZ/neu DC vaccine NCTO01730118 l; ANR 33  Advanced “anti-HERZ2-naive” HER2- AdHERZ2/neu DC vaccine
(National Cancer positive BC (IHC 1+ or 2+ or 3+and/  monotherapy
Institute, Bethesda, MD) or FISH positive or equivocal)

Tarantino, Expl Targ Antitumor Th 2022
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