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HER2: the dawn

In the 1980s, Slamon and colleagues
reported the negative prognostic impact
of ERBB2 amplification in breast cancer
and its correlation with the overexpression
of the HER2 receptor

HER2-positive breast cancer emerged as
an aggressive entity, with shorter DFS
and OS compared with HER2-negative
breast cancer

1. Slamon DJ et al. Science. 1987;235:177-182. 2. Slamon DJ et al. Science. 1989;244:707-712
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HER2: the dawn

Blocking the HERZ2 receptor with the monoclonal antibody trastuzumab inhibits its
oncogenic pathway, leading to relevant clinical benefits in HER2+ breast cancer
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Trastuzumab for advanced and early-stage HER2+ breast cancer

Within 5 years (2001 — 2005) we learned that trastuzumab could significantly improve outcomes for
patients with metastatic disease, as well as prevent recurrences when used in the adjuvant setting
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Outcomes for HER2+ breast cancer in 2023

After 8 years of follow up, 37% of the patients with HER2+ MBC and 93% of the patients with HER2+
eBC are still alive after treatment with dual HER2 blockade
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Approved HER2 targeted therapies in 2023

 Nowadays, 8 anti-HER2 agents are approved by the EMA and/or FDA for HER2-positive
breast cancer, with approvals in both advanced and early settings'2

I D EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

TRASTUZUMAB PERTUZUMAB LAPATINIB TRASTUZUMAB EMTANSINE

TUCATINIB NERATINIB TRASTUZUMAB DERUXTECAN MARGETUXIMAB

1. https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf. 2. Gennari A et al. Ann Oncol. 2021;32:1475-1495.



Turning a spectrum into a binary definition

HER2
Positive

Most breast tumors (~¥80-85%)
have been defined HER2-negative
for decades, despite the presence
of detectable HER2 expression

HER2 Negative

Adapted from Wolff A et al. J Clin Oncol. 2018 10;36(20):2105-2122.



Antibody-drug conjugates
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T-DM1 for HER2-low MBC

Retrospective evaluation of T-DM1 in 21
cases of HER2-nonamplified MBC

Only 1 response (ORR 4.8%) and mPFS 2.6
months

LITTLE ACTIVITY OF T-DM1 IN
HER2-NEGATIVE mBC

Adapted from Burris HA, et al. J Clin Oncol. 2011;29(4):398-405.
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Novel conjugates

- Higher DAR

- Cleavable Linker

- Novel payloads



Phase 1 trial of DS8201a in HER2-low MBC

T-DXd

8:1 drug-to-
antibody ratio

Cleavable linker

Highly potent
topoisomerase |
inhibitor payload

Modi S, et al. J Clin Oncol. 2020;38:1887-1896.

Phase 1b study of trastuzumab deruxtecan (T-DXd) in
HER2-low MBC: among 54 highly pre-treated (median
7.5) HER2-low mBC patients T-DXd achieved an ORR of
37% and mPFS 11 months

All patients
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2020 - Proposal of a new pie chart for HER2

HER2 testing

by validated
IHC assay
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Tarantino P et al. J Clin Oncol. 2020



HER2-low: not a distinct molecular entity

AKT1
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In our Dana-Farber cohort of >1000 MBC [ p—
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Tarantino P et al. Nature Communications 2023



HER2-low expression: strongly associated with ER expression

801

Mantel-Haenszel x? test P<.001

The higher the ER expression, the higher the 601
chances of identifying HER2-low expression ;
- approximately 40% of TNBCs are HER2-low 104
- up to 65% of ER+ tumors are HER2-low '
20+
0

ERBB2-low tumors, %

10-49 50-95 >95
(n= 739) (n 67) (n=67) (n=3542) (n=803)
ER group

Tarantino P et al. JAMA Oncology 2022



HER2-low: marginal to no prognostic impact

Retrospective Cohort Study: National Cancer Data Base
(2010-2019)
N=1,136,016
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HER2-low: not an entity, but a target

Not a distinct entity

But encouraging activity with the
delivery of cytotoxic payloads
through ADCs.

Tarantino P et al. Exp Opin Biol Ther 2020
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DESTINY-Breast04 phase 3 trial

Patients?

« HER2-low (IHC 1+ vs IHC
2+/ISH-), unresectable, and/or
mBC treated with 1-2 prior
lines of chemotherapy in the
metastatic setting

 HR+ disease considered
endocrine refractory

Stratification factors
« Centrally assessed HER2 status® (IHC 1+ vs IHC 2+/ISH-)
1 versus 2 prior lines of chemotherapy
HR+ (with vs without prior treatment with CDK4/6 inhibitor) versus HR-

Modi S. et al. NEJM 2022

T-DXd
5.4 mg/kg Q3W
(n=373)

HR+ = 480
HR-=60

TPC

Capecitabine, eribulin,
gemcitabine, paclitaxel,
nab-paclitaxel®

(n = 184)

Primary endpoint
* PFS by BICR (HR+)

Key secondary endpoints®
* PFS by BICR (all patients)
* OS (HR+ and all patients)




Significant improvement in OS with T-DXd (vs. chemo)

Progression-Free Survival Probability, %

Patients still at risk:
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Near doubling of PFS with T-DXd (vs. chemo)

HR+ Cohort
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Two decades later, a new stnding ovation at ASCO



FDA Approval on August 5t", 2022

N U.S. FOOD & DRUG

ADMINISTRATION

FDA Approves First Targeted Therapy for HER2-
Low Breast Cancer




Recipe for further advancement in HER2 Targeting

Future of HER2-targeting



Novel Antibody-Drug Conjugates: Modular Compounds

ADCs are modular compounds. Modifying each
component can unlock novel therapeutic opportunities.

Tarantino P, et al. CA Can J Clin 2022;72:165-182.
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Novel Antibody-Drug Conjugates: Modular Compounds

ADCs are modular compounds. Modifying each
component can unlock novel therapeutic opportunities.

Antibody: bispecific, trispecific, masked

Tarantino P, et al. CA Can J Clin 2022;72:165-182.
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Novel Antibody-Drug Conjugates: Modular Compounds

ADCs are modular compounds. Modifying each
component can unlock novel therapeutic opportunities.

Antibody: bispecific, trispecific, masked

Linker: cleavable, site-specific, glycoengineered

Tarantino P, et al. CA Can J Clin 2022;72:165-182.
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Novel Antibody-Drug Conjugates: Modular Compounds

ADCs are modular compounds. Modifying each
component can unlock novel therapeutic opportunities.

Antibody: bispecific, trispecific, masked

Linker: cleavable, site-specific, glycoengineered

Payload: dual-payload, immune-stimulating, radionuclide

Tarantino P, et al. CA Can J Clin 2022;72:165-182.
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Novel Antibody-Drug Conjugates: Future directions

DUAL PAYLOAD ADCs RADIO-IMMUNO-CONJUGATES

Mouse | P-cadherin specific mAb

HCC1954-TDR

-o- Vehicle
-4~ MMAE DAR 4 + MMAF DAR 4 \ ,
MMAE/F 4+2 ‘I .
A AN

90Y labeled P-cadherin
non-specific mAb

A

°0Y labeled P-cadherin
specific mAb

A MMAE/F 4+2 i %

Days after injection

} P 0.0106

Tumor volume (mm?3)
Tumor volume (mm?)

49

Combination with Nivolumab (n=7)

+ 29% achieved PR TLR7/8 [‘
+ 57% had disease control 224w Agonist
« 71% achieved tumor shrinkage

PROTAC-ANTIBODY CONJUGATES IMMUNO-STIMULATING CONJUGATES (ISACS)

- 100 Cohort
i e e —————— Trastuzumab
E © + Ongoing * 29% achieved PR : (anti-HER2)
§ « 43% had disease control 224w > ai

) Target E3 é « 57% achieved tumor shrinkage gl - o~ » Y ,n’“ .

bller ligase i ° - Tumo!'.types: colorectal, salivary gland, . *N'-‘ Ay o,
M 5 and biliary tract < < - >

2 5 <
§
E
£

&

or

- Tumor types: breast, colorectal, ovary,
and salivary gland

)

Yamazaki CM. et al Nat Commun 2021; Li Bob et al. ASCO Annual Meeting 2023; Hurvitz S. et al. ASCO Annual Meeting 2023; Funase Y. et al. J Nuclear Med 2021

RECIST V1.1 assessmen teriteria Data cut-oft: March 24, 2023




Recipe for Advancement in HER2 Targeting

Future of HER2-targeting



HER2DX

HER2DX is a tool incorporating tumor size, nodal staging, and
4 gene expression signatures tracking immune infiltration,
tumor cell proliferation, luminal differentiation, and the
expression of the HER2 amplicon, into a single score.

The score was shown in retrospective analyses to be strongly
prognosis both in the early and advanced setting (T-DM1)

HER2DX 27-gene test
HER2DX risk score HER2DX pCR likelihood score

Immune/IGG Immune/IGG
HER2 amplicon 100 \ HER2 amplicon . :: = pCR
] Luminal 0.7 ] Luminal P
b} i}
g Proliferation o0 g Proliferation
> 025 > [ > non-pCR
Tumour stage 000 Tumour stage . P
Nodal stage S s Nodal stage
Blue=good outcome Blue=high pCR
Red=poor outcome Red=low pCR

Prat A, et al. EBioMedicine. 2022; Tolaney SM, Tarantino P. et al Lancet Oncology 2023

Recurrence-free interval (%)

EARLY SETTING

HR 11-08 (95% Cl 276-44-39); p=0-0014

oo _+LH'_'_'+t_.._h
HetH— I
757 Lt
Optimal HER2DX Number  10-year recurrence-
50 risk group cutoff of events, freeinterval
(32) n (95% ClI)
25+
— High 5 867% (76-4-98-4)
Low 3 98-6% (97-0-100)
0 | 1 T T 1 T 1
0 2 4 6 8 10 12 14
Time since start of study (years)
ERBB2 score ERBB2 score
1.00 - High 1.00 + High
:‘? + Medium > + Medium
=075 Low =075 Low
g a
Q p <0.0001 @
2 050 Sos0
8 . So.
0
L
o
0 025 0251 5 o071
0.00 0.00
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Months Months
No. at risk No. at risk
High 61 40 24 15 10 8 6 High 61 56 47 41 31 27 21
Medum 17 7 5 3 0 0 0 Medum 17 14 14 11 7 6 3

9 1 0 0 0 0 0 9 8 5 2 2 1 1



Circulating Tumor DNA

The dynamics of circulating tumor DNA (ctDNA) in plasma
can provide important prognostic information.

Patients with persistence of detectable ctDNA after
(neo)adjuvant treatment have a poor prognosis and may
warrant an escalation of treatment.

S0 @ DO

T0 T1

2y @ © o o e PCR
SCREENING PACLITAXEL* ANTHRACYCLINE (AC) SURGERY PRIMARY
+/- MK-2206 4 cycles ENDPOINT

12 weekly cycles

l,, =

Biopsy l Blood draw  *Patients who are HER2+ may also receive trastuzumab (herceptin)

Magbanua MJM, et al. Ann Oncol. 2021;32:229-239.
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Positron Emission Tomography (PET)

In the PHERGain trial, a PET scan after only 2 cycles of
neoadjuvant trastuzumab + pertuzumab allowed to identify HER2+

EBC patients with a high probability (37.9%) of achieving pCR with
no chemotherapy

p<0-0001*
95% C131-6-44-5 p<0-0001t

577%

35-4%

Pathological complete response (%)

3-year iDFS rate without CT in PET responders with pCR (n=86) Group B F-FDG-PET responders GowpA  Gows

100% < r.““." e
© | = 100 p=0.013 [ **F-FDG-PET responders
E I 3:7 I | 1 *°F-FDG-PET non-responders
S 80%1 | 2 80
7] ) I 2 656%
2 3-year iDFS rate: 98.8% : g 6 p=0-0681
e % o z 1
u (95% Cl: 96.3-100%) I k) ' ‘
2 | £ 379%
S o Events: 1/86 | S 4 250
a (Regional recurrence) : L 2
S y I S 10-0%
g 20% 4 | 5 I—I
E | 0 T |
- : Group A Group B

i }

0 1'3 f‘i é 1'2 1'5 1'8 2’1 2'4 2'7 3'0 3‘3 36 3‘9 4‘2 4‘5 4'8
Time since surgery (months)

Number at risk

[86 86 85 85 84 84 84 82 82 82 82 80 78 22 13 3 1

JM Pérez-Garcia et al. Lancet Oncology 2021; JM Pérez-Garcia et al. Lancet 2024



Recipe for Advancement in HER2 Targeting

Future of HER2-targeting



Can We Cure Stage | HER2+ Tumors With Fewer Side Effects?

The APT (paclitaxel / trastuzumab) and ATEMPT (T-DM1) regimens lead to outstanding long-term outcomes and low rate
of side effects in patients with stage | HER2+ BC.

5-year iDFS

< 100-% 1.00;
©
2
> -
a 75 0.75
&
“  50-{ Number 10-yearinvasive z ““ e
§ of events, disease-free survival g 050 events | iDFS
2 A n (95% ClI) o TDM1 97.0% (95.2-98.7%)
)
> .
7 29 91:3% (88:3-94-4) 020
>
g 0 | I T | T I |

Number at risk %% 12 24 B e 60 72

onths
(number censored) No. at Risk
406 385 363 321 234 216 52 5
(00 (17) (35 (64) (146) (161) (324) (370) —38 370 358 349 333 287 96

Tolaney S.M, Tarantino P. et al. Lancet Oncology 2023 Tarantino P. et al. J Clin Onc, in press



Can We Further Extend the Benefit of Anti-HER2 Treatments?

The DESTINY-Breast06 phase 3 study includes IHC O with “ultralow” expression and may expand
the population of patients deriving benefit from T-DXd

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

HER2 ‘

Archived sample Trastuzumab positive | positive
«  HER2low (IHC 1+ 2+) deruxtecan (T-DXd) J LERo 0y HERZow
or nrgi':i%/e
*  HERR2 ultralow (IHC >0 <1+)
*  HR+ Physician’s choice
« 22lines ET or POD on 1st line of single-agent
CDK4/6 inhibitor capecitabine, paclitaxel,

HER2
positive

HER2
positive

nab-paclitaxel

HER2-0

» HER2-low

. y Targetal ‘
) wi} Cs .
investiga
Continuous spectrum of
HER2-low expression ? DESTINY-Breast06

Key differences with DBOA4: larger (h=850), includes HER2
“ultralow”, restricted to HR+ disease, only chemo-naive patients

Tarantino P et al. Cancer Discovery 2022



Can We Expand the Benefit of Anti-HER2 ADCs to all tumor types?

An open-label, multicenter study (NCT04482309)

« Advanced solid tumors not eligible W Cervical cancer Primary endpoint

for curative therapy « Confirmed ORR
5\1%? Endometrial cancer (investigator)®

Secondary endpoints
« DORe®
(ﬁ( Biliary tract cancer « DCRe

« 2L+ patient population
 HER2 expression (IHC 3+ or 2+)

 Local test or central test by
HercepTest if local test not

g\?@ Ovarian cancer

feasible (ASCO/CAP gastric . PFSc
cancer guidelines?)? n=40 per @' Pancreatic cancer . 0S
. : ! : cohort
:ﬁf\;, (I:dERZ targeting therapy olnIeH s Safaty
. ECOG/WHO PS 0-1 Wyl o B Data cut-off for analysis:

were to be closed)

* Nov 16, 2022

Meric-Bernstam F. et al ASCO 2023



DESTINY-Pantumor-02 phase 2 trial

Objective Response Rate by HER2 status

100 -
90 - 84.6
80
X 70 -
9‘:“ 61.3
60 - .
o 56.3
é 50 1 44.4
39.0
= 40 350 37.1
S w0 ) o 30.0 57
N (40] N
20 - :LEJ = % LIJ 18.8
10 - | _ 4.0 53 -
0 = < 0.0 e 0.0 | \ ‘ <
n= 40 8 20 40 13 17 40 11 19 41 16 14 25 2 19 41 16 20 40 9 16 267 75 125
Cervical Endometrial Ovarian BTC Pancreatic Bladder Othere Total
All patients (N=99) IHC 3+ (n=46)
Median DOR, months (95% CI) 11.8 (9.8-NE) 22.1 (9.3—-NE) 9.8 (4.2-12.6)

Meric-Bernstam F. et al ASCO 2023



FUA

April 5th, 2024

Accelerated approval granted to T-DXd for the treatment of
any treatment-refractory HER2+ (IHC 3+) solid tumor

First agnostic approval of an ADC




Toxicities of T-DXd mostly related to the chemo payload

Sacituzumab govitecan Mirvetuximab soravtansine
1gG1 ; D Trop2 IgG1 Folate receptor-a
SN38
§; * %(T0PO1 inhibitor, DAR 76) I(D";\'gg’;‘;b“‘e inhibitor,
{:4 ) “\Carbonate — « Disulfide
g: (cleavable) ol (cleavable)
Disease indications Disease indications
e Breast e Ovarian
« Urothelial
Toxicities Toxicities
* Alopecia ¢ CINV, diarrhoea 7 H N o Ocular toxicity e Peripheral neuropathy
o Cytopenias e Fatigue /. \eUt » Nausea, diarrhoea e Fatigue
Trastuzumab deruxtecan : Tisotumab vedotin
) HER2 ‘ 2 IgG1 ) Tissue factor
MMAE
o . DXd 3 #*
¢ {»gco;pg1 inhibitor, DAR 8) | A < ) f)n/;l}fz:lf)tUbUIe inhibitor,
i " N VCit
(cleavable) (cleavable)
Disease indications ¢ Disease indications
e Breast e Gastric ¥ « Cervical
e Lung ~A b
Toxicities Toxicities
o CINV, diarrhoea ¢ ILD o Alopecia e Ocular toxicity
« Cytopenias « Alopecia ¢ Bleeding e Nausea
Trastuzumab emtansine Enfortumab vedotin
IgG1 IgG1 ) Nectin4
MMAE
(mlcrotubule inhibitor, (mlcrotubule inhibitor,
DAR 3.5) DAR 3.8)
|VCit
(non cleavable) i (cleavable)
Disease indications Disease indications
* Breast o Urothelial
Toxicities Toxicities
e Thrombocytopenia e Peripheral * Alopecia  Skin toxicity

* Hepatotoxicity neuropathy  Peripheral neuropathy e Fatigue

Tarantino P et al. Nat Rev Clin Onc 2023



The 5 S rules to manage ILD

6%

Screen

=

=)

y 4

Scan

Synergy

Suspend
Treatment

Steroids

Careful patient selection
is warranted before
initiating T-DXd to
optimize the monitoring
strategies based on

the baseline risk

Screening continues
during treatment,

with regular clinical
assessments to exclude
signs/symptoms of ILD

The fundamental
diagnostic tools for ILD
remain radiological
scans, with preference
for high-resolution CT
scans of the chest

A baseline scan is
recommended, with
repeat scans to be
performed every 6-12
weeks

Minimizing the risk
of ILD involves
teamwork, which
includes educating
patients and all the
care team, as well
as multidisciplinary
management once
ILD is suspected

T-DXd should always
be interrupted if ILD is
suspected; it can only
be restarted in the

case of asymptomatic
ILD that fully resolves

The mainstay

for treating T-DXd-
induced ILD remains
corticosteroids, with
the dose to be adapted
to the toxicity grade

Tarantino P et al. JCO Onc Prac 2022




Take-Away Messages

Targeting HER2 with mAbs, TKls and ADCs has led to remarkable benefits in
both early-stage and metastatic HER2+ breast cancer

More recently, the development of T-DXd has allowed for an expansion in the
role of HER2-targeting to HER2-low tumors and across HER2+ solid tumors

The recipe for further advancement in HER2 targeting involves the refinement
of HER2-targeted dfrugs, novel biomarkers and innovative trials

With increasing expansion in the indication for HER2-targeted ADCs, a
concomitant expansion in awareness on their toxicities will be required



Thank you for your

attention!

EMAIL

paolo_tarantino@dfci.harvard.edu

Twitter: @PTarantinoMD
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