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HER2 gene

Normadl vs. Cancerous HER2+

Yes, normal cells
have HERZ

The difference:

| MORMALHERZ |

| CANCER HERZ+ |

1.} receptor overexpression
2.) dysregulation of receptor activation

Clin Cancer Res (2009) 15 (24): 7479-7491
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Regulation of cell growth (target)
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Targeted Therapies for HER2+ Breast Cancer

HER2-Targeted

mAbs HER2-Targeted
Trastuzumab Pertuzumab ADCs T-DM1
Margetuximab =Z T-DXd
ER2
4 @ ver2 HER Trastuzumab

duocarmazine

44

I

L ini s
(P) apatinib MK-2206—] Alpelisib inhibitor

HER2- = Neratinib =~ pI3K - Proteasome J. T-DM1
Targeted = Tucatini hsp90 -
—hsp T-DXd
TKIs b AKT 0}
l — Everolimus {.!.4.. Breakdow » Trastuzumab
mTOR of n * duocarmazine

- Temsirolimu
| of HER2 Endosome

> ‘.
1 T-DM1 ~
= gy

Trastuzumab
duocarmazine ele]
Gajria. Expert Rev Anticancer Ther. 2011;11:263. Pernas. Ther Adv Med Oncol. 2019:11:1758835919833519. Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
ADC, antibody–drug conjugate; mAb, monoclonal antibody; TKI, tyrosine kinase inhibitor.

http://www.clinicaloptions.com/

Generally ER+, HER2—, luminal-like

Generally ER-, HER 2, basal-like
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Lobular pleiomorphic
(<2%)

(' ERBB2 amplification (25%))

CDH1 mutations (85%); PIK3CA, AKT1 or FTEN
alterations (50%); ERBB2 and ERBB3 mutations (8.5%)

J

PIK3CA and MAP3K1
mutations (45%);
GATA3 mutations (27%)

( Lymphophyllic

)

(

] (Lobuiarclassicat (12%) ) ( Micropapillary (3-6%) ) (Mucinou& (~2%)

b

P

Tall cell carcinoma with
reverse polarity (<0.1%)

e

o

Triple-negative (60%:;
weak and focal ER
expression in 40%);

IDH2 mutations (84%);
PIK3CA mutations (67%) )

Metaplastic (0.2-5%)

) ( Adenoid cystic (<1%)

TP53 mutations (70%);
PIK3CA mutations (>50%);
WNT pathway activation

(

Claudin-low )

.

Lack of TP53 and PIK3CA
mutations; alterations of
MYB or MYBL, including
MYB-NFIB fusion (60%)

=

Adenocarcinoma with
lymphoid-rich stroma
(<1%)

( Secretory (~1%)

) ( Apocrine (~1%) )

] ( NTRK3-ETV6 fusion

)

& TP53 mutations (87%);

BRCA inactivated (>50%)
. A

-

he

PI3KCA or PTEN
mutations (>60%); ERBB2
amplification (30%);
androgen receptor
activation (90%);
molecular apocrine

O Histotype (frequency) O Molecular features (occurrence) (O Other features




Muscle -
Intercostal muscle .-~
Lobule 2o
e Luminal
epithelial
cell

Collecting duct

Basal
myoepithelial cell

Areola

(Basal-like |

b

Nisinmvyaaave

Ductal carcinoma in situ (DCIS)

* Spreads through ducts and
distorts ductal architecture;
can progress to invasive
cancer; unilateral

Lobular carcinoma in situ (LCIS)
* Does not distort ductal
architecture; can be

LR R - =0 g =

Ductal carcinoma no special

type (NST)

= Develops from DCIS; ibrous
response to produce a mass;
metastasizes via lymphatics
and blood

Lobular carcinoma (ILC)

s |solated tumor cells (CDH1

Claudin- HER2-enriched
TP53 low HERZ amplification;
mutations; Largely GRBY amplification;
genetic triple- FIK3CA mutations;
Intrinsic instability; negative; TOPOZ2 and/or MYC
subtypes BRCA metaplastic || amplification; N5T,
(PAMS0) mutations; pleiomorphic lobular
medullary-like and micropapillary
histology histology
poorly
kdifferentiatiedj( Normal-like® )
o - N .
Triple-negative HER2-enriched
ER—, PR—, HER2—; high (non-luminal)
grade; high Ki67 index; ER—, PR—, HERZ+;
MN5T histology; special high grade; high Ki&g7
Sul;;::?“a;;z type histology index; N5T histology;
b (metaplastic, adenoid aggressive disease
subtypes cystic, medullary-like but responds to
and secretory); poor targeted therapies;
prognosis except for intermediate
|_some special types ) hprngnnsis

10-15%
Proliferation
High grade

Basal-like genes

iy

13-15%

HER2 expression

bilateral mutations) minimal fibrous
= Risk factor rather than response; metastasizes
precursor preferentially via viscera
. AN S
Luminal B Luminal A
FPI3KCA mutations (40%); ESR1 Activation of ERS1,
mutations (30—40%)*; ERBBZ and GATA3Z, FOXA1, XBP1;
ERBB3 mutations: N5T, micropapillary NST, tubular cribriform
and atypical lobular histology and classic lobular
histology
Breast cancer. Nat Rev Dis Primers 5, 67 (2019).

Y Luminal B-like HER2+ | [ Luminal B-like HER2- | [ Luminal A-like 7
ER.+ but lower ER ER+ but ER and PR Strongly ER+ and PR+;
and PR expression expression lower than HER2—; low proliferation
than luminal A-like; in luminal A-like; HERZ2—; rates; typically low
HERZ2+; higher grade; higher grade; high Ki67 grade; low Ki67 index;
high Ki67 index; NST index; high-risk GES; low-risk GES; N5T,
and pleiomorphic; MN5T, micropapillary and tubular cribriform
responds to targeted lobular pleiomorphic and classic lobular
therapies; intermediate histology; intermediate histology; good

k‘_prﬂgnﬂﬁiﬁ \_prognosis p k_progno5i5 P

10-20%

60—70%

ER expression

Low grade




Biomarkers validated for therapy decision-making

Biomarker
ER

PR

HER2

Ki67

Breast cancer. Nat Rev Dis
Primers 5, 67 (2019).

Intrinsic subtypes

Method and threshold
IHC; positive if 21%

IHC; positive if 21%

* IHC; positive if >10% complete
membrane staining (3+)

* Single-probe ISH; positive if HER2
=06 copies

* Dual-probe ISH; positive if HER2
and CEP17 =2 and HER2 =4 copies,
or HER2 and CEP17 <2 and HER2
=b copies

IHC; no final consensus on cut-off
value but values <10% are considered
low and >30% are considered high®

Gene expression profile, N-Counter
technology

Use

= Essential for the characterization of the IHC luminal group
* Poor prognostic marker if negative

* Predictive marker for endocrine treatment

* Mandatory for endocrine treatment prescription

» If negative, tumour classified as IHC luminal B
= Strong poor prognostic marker if negative
* Predictive marker for endocrine treatment

» Essential to characterize HER2-enriched (ER-negative) disease and
luminal B, HER2-positive

* Prognostic marker

» Predictive marker for anti-HER2 treatment

* Mandatory for anti-HER2 therapy

Absence of international consensus for scoring and threshold

Frognostic value in ER-positive, HERZ-negative tumours (primary
tumours and post-neoadjuvant tumour residues)

Absence of prognostic value in HER2-positive disease or TNBC
Predictive of response to necadjuvant endocrine therapy®

Predictive of response to necadjuvant chemotherapy

If elevated, chemotherapy is often prescribed in ER-positive,
HER2-negative tumours

Part of the IHC definition of luminal tumours whereby when Ki67 is low,
luminal A tumour likely and when Ki67 high, luminal B tumour likely

Prognostic

Predictive; different responses to neoadjuvant chemotherapy and
anti-HER2 therapy according to subtype

| {(IHC)
and | (ISH)

Expert
opinion

Expert
opinion

Expert
opinion

Il and Il
I




First-generation Gene expression profile, RT-PCR * Prognostic for ER-positive, HER2-negative tumours (with 0-3 la

signatures (MammaPrint involved lymph nodes)

and OncotypeDx) * Chemotherapy is indicated if high risk or high score

Second-generation N-Counter technology, RT-PCR * Prognostic for ER-positive, HER2-negative tumours (with 0-3 b
signatures (Prosigna involved lymph nodes), include T size and N status in their final score

and Endopredict) * Chemotherapy is indicated if high risk or high score

PIK3CA mutations Mutations detected by PCRor NGS  Predictive marker for specific PI3KCA inhibitors (such as alpelisib) la™
inexons 9 or 20 from cancer biopsy ~  inluminal A and luminal B metastatic breast cancer
specimen or liquid biopsies

Germline BRCA NGS on blood lymphocytes or on * Predictive marker for PARP inhibitors in metastatic breast cancer ~ la”
mutation tumour cells (evidence-based for HER2-negative disease)

* Germline mutations imply family counselling

* Predictive impact of somatic mutations is under evaluation

PD-L1 IHC; positive if expressioninimmune  Predictive forimmunotherapy with atezolizumab combined with la*
cells 21% in tumour specimens nab-paclitaxelin TNBC
(metastatic or primary)

CEP17, chromosome enumeration probe 17; ER, oestrogen receptor; HERZ, human epidermal growth factor receptor 2; IHC, immunohistochemistry; ISH, in situ
hybridization; LOE, level of evidence; N, node; NGS, next-generation sequencing; PARF, poly(ADP-ribose) polymerase: PD-L1, programmed cell death 1 ligand 1;
PR, progesterone receptor; RT-PCR, PCR with reverse transcription; T, tumour; TNBC, triple-neqgative breast cancer. Data from REFS'*** *According to the

Intemnational Ki67 Working Group Guidelines™, Breast cancer. Nat Rev Dis Primers 5, 67 (2019).




( Brain (12.6%)

L * Lluminal B (10-15%)

* HER2+ (30%)

. Common metastatic sites in breast cancer

* Basal-like (25%)
* luminal A (<10%)

[ Axillary lymph nodes

* HER2+
-

(30-50%)
* luminal A-like
* Luminal B-like

Primary breast cancer

i Supraclavicular lymph i
nodes (1-4%)
\ J
rMammary internal chain B
i lymph nodes (10-40%) )
i Lungs (36.9%) b
» HERZ+ (45%)
* Basal-like (35%)
* Luminal B {(30%)
* Luminal A (25%)

4 R
Bone (67%)
* Luminal B (79%)
* Luminal A (70%)
* HER2+ (60%)
* Basal-like (40%)
h. A

' i
Peritoneal metastasis (10%)

\

4( Contralateral breast (6%) )

Lwer (40.8%)
« TNBC and HER 2+ more

frequent than luminal

* HER2+ (45%)

* Lobular carcinoma (up to
40% of peritoneal and

ovarian metastasis)

* Basal-like (35%)
* Luminal A (25%)

* Luminal B {(30%)
. A

— Lymphatic spread
— Haematogenous spread
= Direct or lymphatic spread



Presenter Notes
簡報註解
Algorithm for advanced breast cancer. Management of advanced breast cancer with distant metastases should be according to subtype as well as disease characteristics and patient preferences. Supportive, palliative and psychosocial support are crucial from the time of diagnosis. Biopsy of a metastatic site and assessment of oestrogen receptor (ER), progesterone receptor (PR) and human epidermal growth factor receptor 2 (HER2) status, at least once in the metastatic setting, are also necessary. Endocrine therapy, with or without targeted therapy, is the mainstay for luminal-like disease, and — unless life-threatening — several lines are to be used before commencing開始chemotherapy. When chemotherapy is used, sequential monotherapy is advised. For triple-negative disease, chemotherapy is the main treatment, with no specific recommendations except that platinum is one of the preferred options. Triple-negative tumours with immune cells expressing programmed death-ligand 1 (PD-L1) may be candidates for first-line immunotherapy. For HER2-positive disease, it is crucial to continue blocking the HER2 pathway, with a sequence of anti-HER2 agents and chemotherapy; combinations of endocrine therapy with anti-HER2 therapy can also be used in ER-positive, HER2-positive disease, preferentially as maintenance therapy. For women harbouring germline BRCA mutations, poly(ADP-ribose) polymerase (PARP) inhibitors are an additional therapy option. The management algorithm takes evidence-based registered therapy options into account. Availability and reimbursement of individual diagnostic or therapeutic options may differ regionally and require adjustments of the treatment concepts outlined here. −, negative; +, positive; PFS, progression-free survival; T-DM1, ado-trastuzumab emtansine; VEGF, vascular endothelial growth factor. 


Trastuzumab Cetuximab Bevacizumab shRNA Pembrolizumab

Pertuzumab Panitumumab Nivolumab
T-DM1 Nimotuzumab Atezolizumab
Margetuximab Avelumab
D5-8201 Durvalumab
J. ECF, TGFa, etc. VEGF HGF IL-6 [
Cytoplasm %% % % ? | %
HER2 — ) VEGFR MET Cytokine receptor

i

Lapatinib Ramucirumab

Meratinib
Tucatinib
Poziotinib
Pyrotinib

L

Ipatasertib
Capivasertib

Cefitinib
Erlotinib

Onartuzumab
AMG337

L

Ruxolitinib

Regorafenib
Apatinib

STAT3

68—

‘e*_,
l

Alpelisib
BEZ235

Taselisib

g
:
C

-

Everolimus
Temsirolimus

il
b6

o

A
Mucleus . ]
Olaparib Entinostat
DNA repair _ Talazoparib Chidamide
: """'EI'PE'"‘b Gene regulation, growth,
- . | Rucaparib ; ; i i
rabectedin DNA damage proliferaton, survival and angiogenesis




Major Strides in HER2 Blockade for Metastatic Breast Cancer

= The increasing availability of HER2-targeted agents in HER2 (+) metastatic breast
cancer

— overall survival rose from a median of 38.7 months to 51.1 months from 2008
through 2012.

= DESTINY-trastuzumab deruxtecan (topoisomerase | inhibitor )
— A higher drug-to-antibody ratio than trastuzumab emtansine (8 to 1 vs. 3 to 1)
— a median of six lines of prior therapy for advanced HER2-positive breast cancer.

— Objective response rate : 60.9% and a median duration of progression-free
survival of 16.4 months in a heavily pretreated population (100% of the pts had
received TDM1(trastuzumab emtansine).

Eur J Cancer 2018;96:17-24, NEJM 2020; 382:669-671



Presenter Notes
簡報註解
HER2轉移性乳腺癌治療的主要進展


B
Breast cancer the most important Drugs : Her2 and hormone therapy

= Monoclonal antibody * Hormone therapy
— Trastuzumab, Pertuzumab — Tamoxifen
— Margetuximab (Fc engineered ) — Anastrozole, Letrozole (aromatase inhibitor )
= New oral tyrosine kinase inhibitors (HER2) — Exemestane
— Lapatinib (HER2/HR3 reversible) — Fulvestrant
— Tucatinib (HER2, irreversible, less side effect) = CDK4/6 Inhibitors
— Neratinib (HER2 irreversible) — Palbociclib, Abemaciclib, Ribociclib
— Pyrotinib = mTOR inhibitor
) éﬁ;ﬁgfge%‘g)conj“gates (HER2 antibody+ — Everolimus +endocrine therapy
— Tratuzumab Emtansine (taxane) = PI3Kinhibitor
— Trﬁ_sggczu)mab deruxtecan (topoisomerase 1 — Alpelisib+ Endocrine therapy
inhibitor

=  PARP inhibitors

— Trastuzumab duocarmazine



Presenter Notes
簡報註解
include lapatinib, which reversibly binds to the intracellular tyrosine kinase domain of HER2 and HER3. By contrast, the TKI neratinib irreversibly binds HER2. The TKI tucatinib is similar to neratinib in that it also irreversibly binds the tyrosine kinase domain of HER2, but tucatinib is not associated with diarrhea as severe as that observed with neratinib.



2021: 8 FDA-Approved HER2-Targeted Agents for MBC

Margetuximab

——
L
ﬁhﬂ-ﬂ-ﬂ‘

¥
AKT

¥
mTOR

..

Endosome

Adapted from Gajria. Expert Rev Anticancer Ther. 2011;11:263. Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Bi-specific antibodies TKis




Principle (codes from studies )
HER2 and HR (resistance ) are kings , one will dominate (driven gene)

Hormone therapy never goes with chemotherapy /HER2 blocker always go
with chemotherapy

Double HER2 blockers +Chemotherapy is better than 1 HER2 blocker
+chemotherapy

Antibody drug conjugates (HER2 antibody+ chemotherapy) always alone
(TDM-1, TDXd ) (>TKI/ Capecitabine)

HER2-targeted tyrosine kinase inhibitors (TKls)/capecitabine (brain mets)
CDK4/6 Inhibitors always go with hormone
HR + mTOR inhibitors, HR+PI3K inhibitors. (less ORR, more side effect)

Triple negative : chemotherapy, immunotherapy, PARPI, Sacituzumab Govitecan




Principle (codes from studies )

Master gene in breast cancer : HER2 , HR, unknown (triple negative breast cancer ) , one
will dominate (driven gene)

Target therapy (tyrosine kinase and signal ): not curable, pregnancy (x)

Hormone therapy never goes with chemotherapy /HER2 blocker always go with
chemotherapy

Double HER2 blockers +Chemotherapy is better than 1 HER2 blocker +chemotherapy

Antibody drug conjugates (HER2 antibody+ chemotherapy) always alone (TDM-1, TDXd )
(>TKI/ Capecitabine)

HER2-targeted tyrosine kinase inhibitors (TKlIs)/capecitabine (brain mets)
CDK4/6 Inhibitors always go with hormone
HR + mTOR inhibitors, HR+PI3K inhibitors. (less ORR, more side effect)

Triple negative : chemotherapy, immunotherapy, PARPI, Sacituzumab Govitecan




Code 1

Double HER2 blockers +Chemotherapy is better than 1

HER2 blocker +chemotherapy —
= 2 HER2-Targeted mAbs imaatn i

/ # dimerization inhibition)
(CLEOPATRA study :

Dimerization domain

trastuzumab,pertuzumab )

= Tyrosine kinase inhibitor+ HER2-
targeted mAbs (HER2CLIMB
study, TUC+TRAS+Cape)

Trastuzumab
(Inhibition through direct
antibody binding)
A

ooooooooooooooooooooooo

ooooooooooooooooooooooooo

Tyrosine kinase




Adjuvant Pertuzumab and Trastuzumab in Early HER2-
Positive Breast Cancer

A Intention-to-Treat Population

100 98.6 96.4 94.1 92.3
98.8 95.7 93.2 90.6
% __ B0
P &£
8 60
% &
g _g 40 — Pertuzumab, 171 events
g5 — Placebo, 210 events
- N
= 20 stratified hazard ratio, 0.81 (95% Cl, 0.66—-1.00)
P=0.045
0 L] L] T L] L] T T 1
0 6 12 18 24 10 36 42 48
Months
MNo. at Risk
Pertuzumab 2400 2309 2275 2236 2199 2153 2101 1687 879
Placebo 2404 2335 2312 2274 2215 2168 2108 1674 266
B Population with Node-Negative Disease
100 99.7 99.1 93.4 9.7
99.5 99.0 97.5 96.2
g _. 80+
-3
& g0~
iz
¢ 2 404 — Pertuzumab, 32 events
)] E g — Placebo, 29 events
w
= 209 Unstratified hazard ratio, 1.13 (95% CI, 0.68-1.86)
P=0.64
0 T L) L L] L] T T 1
o] 6 12 18 24 30 36 42 48
Months
No. at Risk
Pertuzumab 897 865 856 849 241 826 818 775 456
Placebo 202 882 873 866 856 849 844 792 461

C Population with Node-Positive Disease

100 98.1 g94.9 892.0 89.9
—————
—_—
fg 80- 98.2 93.7 90.2 86.7
2  &0-
g2
e Tz' 404 — Pertuzumab, 139 events
E g — Placebo, 181 events
=
E 204 Unstratified hazard ratio, 0.77 (95% CI, 0.62-0.96)
P=0.02
D || || ] | L] I ] |
0 (1 12 18 24 30 i6 42 48
Months
No. at Risk
Pertuzumab 1503 1444 1419 1387 1358 1327 1283 912 423
Placebo 1502 1453 1439 1408 1359 1319 1264 BE82 405

N Engl J Med 2017; 377:122-131
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CLEOPATRA: HER2+ MBC Tx With Pertuzumab,
Trastuzumab, and Docetaxel: Survival

End-of-Study OS in ITT Population*

Median OS,
Mos 3
100+ —P+H+D 571 yrs
20 — PBO+H+D 40.8 '
] HR: 0.69; P=.0001 |
— 60+ Laiwdmark 0S:37%
S Evpnts: 235 (58.5%)
(7]
O 40- |
204
Lahdmark 0S: 23%
Evbnts: 280 (69.0%)
O | | | | | | | | | | | | | | | | 1 | | | | | | | |
0O 1 2 3 4 5 6 7 8 9 10 11 12 1
0O 0 0 O O MMosb 0O O O O o O

Patients at Risk, n

P+H+D 402 371 318 269 228 188 165 150 137 120 71 20 O 0
PBO+H+D 406 350 289 230 181 149 115 9% 88 75 44 11 1 0

Swain. Lancet Oncol. 2020;21:519

End-of-Study PFS in ITT Population*

Median PFS,
Mos 8
—P+H+D 18.7 yIs
— PBO+H+D12.4 :
HR: 0.69; P =.0001 |
|

Landma:rk PES: 16%
Events:|304 (76%)

Landmgrk PFS: 10%
Events;329 (81%)

0

402
406

1 2 3 4 5 6 7 8 9

10 11 12

0O 0O O 0O OMbs O O O 0 O
284 179 121 93 71 60 52 43 34 21 6 0
223 110 76 53 43 35 30 23 21 10 4 0

Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
ER2-positive, metastatic breast cancer, had not received previous chemotherapy or biological treatment for their metastatic disease

http://www.clinicaloptions.com/

CLEOPATRA study

= Adding pertuzumab to trastuzumab and docetaxel improved median
overall survival (OS) by almost 16 months vs placebo plus trastuzumab
and docetaxel. The triplet extended median OS to 56.5 months versus
40.8 months with the standard therapy (HR, 0.68; P=.0002).




Guideline-Recommended Regimens for HER2-Positive
Recurrent or Stage IV Breast Cancer

Preferred regimens™ Other Recommended Regimens*

* Pertuzumab + trastuzumab + taxane’ » Ado-trastuzumab emtansine (T-DM1)

= Trastuzumab deruxtecan (T-DXd)
= Trastuzumab + chemotherapy*$

* Trastuzumab + lapatinib (without
cytotoxic therapy)

= Trastuzumab + other agents?®

*An FDA-approved biosimilar is an acceptable substitute for trastuzumab.
"Docetaxel or paclitaxel. *Paclitaxel + carboplatin, docetaxel, vinorelbine,
capecitabine. $Anthracycline CT should be avoided due to significant

cardiotoxicity. = Neratinib + ca pEC|tab|ne
Wang. Signal Transduct Target Ther. 2019;4:34. Pernas. Ther Adv Med Oncol. 2019:11:1758835919833519.

= Lapatinib + capecitabine



Presenter Notes
簡報註解
CT, chemotherapy.

http://www.clinicaloptions.com/

HER2CLIMB: Tucatinib + Trastuzumab + Capecitabine in
Previously Treated HER2-Positive MBC

= Randomized, double-blind, placebo-controlled, active comparator phase Il trial 21-day cycles

Tucatinib 300 mg PO BID +
Trastuzumab 6 mg/kg Q3W (loading dose: 8 mg/kg C1D1) +

Capecitabine 1000 mg/m? PO BID on Days 1-14

Patients with HER2+ MBC; /v
(n=410)

prior trastuzumab, pertuzumab,
and T-DM1; ECOG PS 0/1;

brain mets allowed* \

(N=612) Placebo PO BID +
*Including previously treated stable mets, untreated Trastuzumab 6 mg/kg Q3W (Ioading dose: 8 mg/kg C]'Dl) b
mets not needing immediate local therapy, and Capecitabine 1000 mg/m? PO BID on Days 1-14

previously treated progressing mets not needing (n - 202)
immediate local therapy.

= Primary endpoint: PFS (RECIST v 1.1 by BICR) = Secondary endpoints (total population):
among first 480 randomized patients OS, PFS in patients with brain mets, ORR in
patients with measurable disease, safety in
patients who received > 1 dose of study tx

Murthy. NEJM. 2020;382:597. Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
BICR, blinded independent central review; ECOG, Eastern Cooperative Oncology Group; f/u, follow-up; MBC, metastatic breast cancer; mets, metastases; RECIST, Response Evaluation Criteria in Solid Tumors; PS, performance status; T-DM1, trastuzumab emtansine; tx, treatment.

http://www.clinicaloptions.com/

HER2CLIMB: Primary Analysis Results

= The HER2CLIMB trial met all primary and alpha-controlled secondary endpoints at the first interim
analysis.

= Importantly, the secondary endpoint of PFS in patients with brain metastases was met.

= Progression-free survival at 1 year: 33.1vs 12.3% in the placebo-combination group ( P<0.001)

PFS by BICR in patients with

PFS by BICR .
N = 480% brain metastases
n=291
Risk of progression or death Risk of death was Risk of progression or death
was reduced by reduced by was reduced by
46% (HR: 0.54) 34% (HR: 0.66) 52% (HR: 0.48)
95% Cl: 0.42-0.71, P < .001 95% Cl, 0.50-0.88, P = .005 95% Cl, 0.34-0.69, P <.001
PFS 5.6 to 7.8 mos 0S17.4t0 21.9 mos PFS 5.4 to 7.6 mos
*Primary endpoint of PFS was assessed in the first 480 patients enrolled. E
Slide credit: clinicaloptions.com

Murthy. NEJM. 2020;382:597.



Presenter Notes
簡報註解
PFS: progression-free survival; BICR: blinded independent central review


http://www.clinicaloptions.com/

HER2CLIMB: PFS by HR Status

10 PFS by BICR in HR+ Subgroup 10 PFS by BICR in HR- Subgroup
HR+ HR-
Z 0.8- 7.6 vs. 5.6 mos Z 0.8- 8.1 vs. 4.2 mos
o i HR 0.58; P =.0008 o) J HR 0.54; P =.0008
o 0.6 o 0.6
o 0
o o
a 0.4+ & 0.4-
e TUC+Tras+Cape e TUC+Tras+Cape
a 0.2- Q. 0.2- ‘
Pbo+Tras+Cape Pb0+TraS+Cape
0-0 1 1 1 1 1 1 1 1 1 1 1 1 O-O 1 1 1 1 1 1 1 1 1 1 1
O 3 6 9 12 15 18 21 24 27 30 33 36 0 3 6 9 12 18 21 24 27 30 33 36
Mos Mos
Risk of progression or death was reduced 42% in all HR+ patients in the TUC arm Risk of progression or death was reduced 46% in all HR- patients in the TUC arm
Events/total HR (95% Cl) P-value  One-year PFS Median Events/tot HR(95%Cl) P- value One-year Median
(95% Cl) (95% cl1) al PFS (95% Cl) (95% Cl)
TUC+TRAS+Cape 106/190 31.3% 7.6 mo TUC+TRAS+Cape 72/130 35.4% 8.1 mo
0.58 wog L399 (7.4,9.5) 0.54 (25.5,45.6) (7.0, 11.6)
(0.42, 0.80) : 8 .0008
Pbo+Tras+Cape 66/99 11.3% 5.6 mo Pbo+Tras+Cape 31/61 (0.34, 0.86) 15.8% 4.2 mo
(4.6, 21.2) 4.3,7.4) (37,355  (3.1,8.6)

*  PFS benefit was observed in patients in the tucatinib arm of the primary endpoint population regardless of hormone receptor status
=  Demographics and disease characteristics in HR+/HR- subgroups were generally balanced between treatment arms

Hamilton. SABCS 2020. Abstr 117. Slide credit: clinicaloptions.com
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簡報註解
BICR, Blinded independent central review; HR, hormone receptor.

http://www.clinicaloptions.com/

HER2CLIMB: OS by HR Status

10 OS in HR+ Subgroup 10 OS in HR- Subgroup
' HR+ ' HR-
> 0.8 1 21.7 vs. 18.2 mos > 0.8 1 31.1 vs. 14.1 mos
) L)
= HR 0.85; P =.400 = HR 0.50; P =.003
2 0.6 2 0.6
'§ 04 TUC+Tras+Cape '§ 04 |
a Y77 a Y77
- - TUC+Tras+Cape
O 0.2 Pbo+Tras+Cape © 0.2-
Pbo+Tras+Cape
0-0 1 1 1 1 1 1 1 1 1 1 1 1 O-O | | | | | | | | | | | 1
O 3 6 9 12 15 18 21 24 27 30 33 36 O 3 6 9 12 15 18 21 24 27 30 33 3
Mos Mos
Risk of progression or death was reduced 42% in all HR+ patients in the TUC arm Risk of progression or death was reduced 46% in all HR- patients in the TUC arm
Events/tot HR(95%Cl) P-value Two-year Median Events/tot HR(95%Cl) P-value One-year Median
al 0S (95% Cl) (95% ClI) al PFS (95% Cl) (95% Cl)
TUC+TRAS+Cape 78/243 40.2% 21.7 mo TUC+TRAS+Cape 52/167 51.3% 31.1 mo
0.85 (29.1,50.9)  (18.1,26.4) 0.50 003 (39.3,62.1)  (16.5,NR)
Pbo+Tras+Cape 51/127 (0.59,1.23) ' 30.7% 18.2 mo Pbo+Tras+Cape 35/75 (0.31,0.80) ' 17.3% 14.1 mo
(16.5,46.1)  (13.6,22.5) (4.3,37.6)  (11.5,19.0)

=  Clinically meaningful improvement of OS was observed in patients on the tucatinib arm regardless of hormone receptor status
=  Demographics and disease characteristics in HR+/HR- subgroups were generally balanced between treatment arms €]

Hamilton. SABCS 2020. Abstr 117. Slide credit: clinicaloptions.com
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簡報註解
BICR, Blinded independent central review; HR, hormone receptor.

http://www.clinicaloptions.com/

Frequency (%)

HER2CLIMB: Safety

100=
80+ G1/2 G=3
S TUC+Tras+Cap [ [ |
- e
g 60+ & m
S Pbo+Tras+Cape
& 40-
o
e 2 22 20 21 20
11 7
0
Diarrhea PPE Nausea Fatigue  Vomiting Stomatitis Appetite Headache Elevated Elevated
Syndrome Decreased AST ALT
B TUC
- Pbo
1007 80.9% Elevated/AST/ALT/Bilirubin by Severit % 68.3 :
-7 evate ilirubin everi .
25 - y v TUC+Tras+Cape
[ Grade 1 &£ 607
80 = 21.3% . 20% race >
50 18.6% 0.2 B Grade 2 S 40
= M Grade 3 g
60 - s M Grade 4 g
> 15+ L 20+
o Pbo+Tras+Cape
40+ 12.7 S O Grade 1 0-
g 107 [ Grade 2 [P0 cave [P0 T3S aP® | (P90 qraS  cav®
= s\ a\t s
433 M Grade 3 . - -
204 32 5 - 9.7 15 4.6 Reduction Hold Discontinued
4.6 6.2 3 Capecitabine most commonly reduced, withheld,
0 0 r r ' & discontinued drug due to AEs on both arms
Elevated AST ~ Elevated ALT Elevated O]
Bilirubin Slide credit: clinicaloptions.com

Okines. ASCO 2020. Abstr 1043.
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簡報註解
AE, adverse event Hand-foot syndrome, also known as Palmar-Plantar Erythrodysesthesia or PPE,

http://www.clinicaloptions.com/

Code 2

1. Antibody drug conjugates (HER2 antibody+
chemotherapy) always alone (TDM-1, TDXd )
2.TDM1 is better than lapatinib (Tykerb) plus
capecitabine




Antibody drug conjugates (HER2 antibody+ chemotherapy)

MCC linker

- - = Anti-HER2 mAb

Ado-trastuzumab Emtansine

Fig.1 Mechanism of action of ado-trastuzumab emtansine



MARIANNE: First-line T-DM1 in HER2+ MBC

H, trastuzumab; MBC, metastatic breast cancer; P, pertuzumab; T, taxane; T-DM1, H+T T-DM1 T-DM1 +P
trastuzumab emtansine. (n=365) (n=367) (n=363)
Median OS, mos 50.9 53.7 51.8
100 - Events, n 169 175 168
Stratified HRvs H+ T N 0.93 0.86
80 - (97.5% Cl) (0.73-1.20) (0.67-1.11)
Stratified HR vs T-DM1 B B 1.00
— (97.5% Cl) (0.78-1.28)
= 60
(7]
O 40-
20_ — HT
— T-DM1
= T-DM1 + P
O I I I I I | 1
Day 1 12 Mos 24 36 Mos 48 60 72 Mos
Patients at Risk, n Mos Mos Mos
H+T 365 303 251 197 155 28
T-DM1 367 322 264 216 176 37
T-DM1+P 363 309 257 217 172 41 @

Perez. Cancer. 2019;125:3974. Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
H, trastuzumab; MBC, metastatic breast cancer; P, pertuzumab; T, taxane; T-DM1, trastuzumab emtansine.

http://www.clinicaloptions.com/

EMILIA: T-DM1: Standard

HER2+ LABC or MBC
(N=980)

* Prior taxane and

trastuzumab -
Capecitabine

* Progression on + Lapatinib

metastatic tx or within 6
mos of adjuvant tx

TDM-1 vs lapatinib (Tykerb) plus
capecitabine, T-DM1 extended median OS by
5.8 months (30.9 months vs 25.1 months,
respectively). The HR for death from any
cause was 0.68. Ilapatinib-based therapies

continue to be used after T-DM1.
Dieras. Lancet Oncol. 2017;18:732.

2"d Line Therapy

Owverall survival (%)

Number at risk
(number censored)
Capecitabine and
lapatinib
Trastuzumah
emtansine

0S

A
100yl —— Capecitabine and lapatinib (control)
"IFEI]_. . —— Trastuzumab emtansine
“H HR 0-75 (95% Cl 0-64-0-88)
80
60—
40_ =
Physician’s  Trastuzumab Ly ) i i

30— choice emtansine ¥

Median OS 25.9 months 29-9 months

(95% Cl)  (227-283) (26-3-34-1)

0 T \ \ | | 1 \ | | \
0 Vi 14 21 28 35 42 48 56 63 /0

496 (0) 418(35)

495(0) 451(21)

326(47) 258(53) 195(58) 153(58) 82(99) 48(122) 19(144) 3(160) 0(163)

374(34) 302(36) 231(42) 194(47) 127(85) 68(133) 23(169) 5(187) 0(191)

Slide credit: clinicaloptions.com
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HER2-Targeted ADC: Trastuzumab Deruxtecan (DS-8201)

Humanized anti-HER2 1gG1 mAb

with same AA sequence as = High drug:antibody
trastuzumab c
ratio: ~ 8

(0] .
Tetrapeptide-based cleavable linker =X, = Stable linker-payload
& = Tumor-selectable
S Ne s leavable linker
H
- [ENOS NN RES P meae
o) H o H o "' 0

o

= High potency,
membrane-permeable
payload with short
systemic half-life

B Cysteine residue
i Drug/linker

= Bystander killing effect

Topoisomerase | inhibitor (DXd) payload
(exatecan derivative)

Nakada. Chem Pharm Bull (Tokyo). 2019;67:173. Trail. Pharmacol Ther. 2018;181:126. Ogitani. Cancer Sci. 2016;107:1039. Slide credit: clinicaloptions.com
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DESTINY-Breast01: Trastuzumab Deruxtecan (T-DXd) in
Advanced HER2-Positive Breast Cancer

= QOpen-label, multicenter, randomized, 2-part phase Il study
Part1l Part 2

Pharmacokinetics (n = 65) Dose Finding* (n = 54) Continuation (n = 134)

T-DXd 5.4 k
Adult patients with (‘::]Sz 2;)‘g/ g
HER2+ unresectable /' T-DXd 5.4 mg/kg

. T-DM1 Newly _~ n=28
and/or metastatic BC; By T-DXd 6.4 mg/kg [N ( ) BN 1.Dxd 5.4 me/ke
prior T-DM1; ECOG PS —_— (n = 22) tient T-DXd 6.4 mg/k (n = 130)
0/1; stable, treated (n = 249) \ patien s\ 4 mg/kg
brain metastases T-DXd 7.4 mg/kg , :
allowed:; history of T-DM1 (n = 23) 5.4 mg/kg confirmed as RP2D.
o T-DXd 5.4 mg/kg
significant ILD Intolerant > i
excluded (n = 4) (n =4)
Total enrolled at 5.4 mg/kg: n =
= Primary endpoint: ORR by ICR (RECIST v1.1) = Data cutoff: August 1, 2019 184
= Secondary endpoints: investigator-assessed — 79 (42%) continuing treatment

ORR, DCR, DoR, CBR, PFS, OS, PK, safety
— 105 (57.1%) d/c (mostly for PD, 28.8%) O

Krop. SABCS 2019. Abstr GS1-03. Modi. NEJM. 2020;382:610. Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
BC, breast cancer; CBR, clinical benefit rate; d/c, discontinuation; DCR, disease control rate; DoR, duration of response; ECOG, Eastern Cooperative Oncology Group; ICR, independent central review; ILD, interstitial lung disease; PD, progressive disease; PK, pharmacokinetics; PS, performance status; RECIST, Response Evaluation Criteria in Solid Tumors; RP2D, recommended phase II dose; R/R, resistant/refractory; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.

http://www.clinicaloptions.com/

DESTINY-Breast01: Updated Best Change in Tumor Size

407 n=168

A —
_____________ D

-40 -
-60 =

Confirmed ORR: 60.9%?
.80 - (95% Cl, 53.4%-68.0%)

-20 =

Updated ORR: 61.4%
12 CRs (n=169)

Median duration of response: 14.8 months
Updated DOR: 20.8 mo
(95% Cl, 15.0 months-NE)

-100 =

Best % Change From Baseline in the Sum
of Diameters of Measurable Tumors

CBR x 6 months: 76.1%
(95% Cl, 69.3%-82.1%)

Median time to response: 1.6 months
(95% Cl, 1.4-2.6 months)

By independent central review.

The line at 20% indicates progressive disease; the line at -30% indicates partial response.
3Includes all patients who received T-DXd 5.4 mg/kg (intent-to-treat analysis; N=184). g O

Modi. NEJM. 2020;382:610. Modi. SABCS 2020. Abstr. PD3-06. Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
CBR, clinical benefit rate; CI, confidence interval; CR, complete response; DCR, disease control rate (CR + partial response + stable disease); ORR, objective response rate; T-DXd, trastuzumab deruxtecan.


http://www.clinicaloptions.com/

DESTINY-Breast01: Updated PFS and OS

PFS (0 1)
1.0- 1.0 85%
0.8 0.8 4%
£ Z
2 06 5 0.6
©
2 Q
o o
a 0.41 & 04
i N = 184 2 N =184
8 0.21 Median (95% Cl), mos 19.4 (14.1-NE) 0.21 Median (95% Cl), mos 24.6 (23.1-NE)
Patients censored, n (%) 114 (62.0) Patients censored, n (%) 119 (64.7)
0 L] L] L] L] L] L] L] L] L] L] L] L] L] L| O L] L] L] L] L] n n n n n n n n n n n
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Mos Mos
No at risk: No at risk:
184 174 153 120 102 83 74 63 53 44 37 21 6 2 O 184 182 174 168 159 154 147 140131122103 52 17 12 6 1 O

= 20.5 month median follow up (11.1 month at initial reporting)
O]

Modi. NEJM. 2020;382:610. Modi. SABCS 2020. Abstr. PD3-06. Slide credit: clinicaloptions.com
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DESTINY-Breast01: AEs in Overall Population

Nausea

Fatigu

Alopeci@

Vomiting
Constipation
Neutropenia
Decreased appetite
Anemia

Diarrhea
Decreased WBC count
Thrombocytopenia
Headache

Cough

B Grade 1/2
B Grade >3

0 10 20

Krop. SABCS 2019. Abstr GS1-03. Modi. NEJM. 2020;382:610.

30

40

50
Patients (%)

60

80 90 100

Slide credit: clinicaloptions.com
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簡報註解
AE, adverse events; WBC, white blood cell count.

http://www.clinicaloptions.com/

Warnings and Precautions: ILD/Pneumonitis Monitoring
and Management

Interstitial lung T-Dxd 5.4 mg/kg (N = 184)
H 0,
disease, n (%) Any
grade/Total
Aug 2019 data cutoff 5(2.7) 15 (8.2) 1 (0.5) 0 4 (2.2) 25 (13.6)
June 2020 data cutoff 6 (3.3) 16 (8.7) 1 (0.5) 0 5(2.7) 28 (15.2)
a Cumulative Probability of Adjudicated Interrupt trastuzumab deruxtecan and initiate corticosteroid
—
= 04- Drug-related Any-grade ILD treatment if ILD/pneumonitis is suspected
5 0.
= Promptly Investigate For Asymptomatic ILD (Grade 1)
= 0.3 Evidence of ILD Consider corticosteroid treatment (eg, > 0.5 mg/kg
.g prednisone or equivalent)
0 = Evaluate patients with * Withhold trastuzumab deruxtecan until recovery to
e 02 } S I suspected ILD by Grade O
(=8 radiographic imaging * If resolved in < 28 days from date of onset,
g 0.1 maintain dose
= = Consider consultation * If resolved in > 28 days from date of onset,
L; with a pulmonologist reduce dose one level
g 00 r ' ' ' y For Symptomatic ILD (Grade = 2)
8 0 6 12 18 24 30 * Promptly initiate corticosteroid treatment (eg, > 1

Time to First ILD Event (Mos)

mg/kg prednisone or equivalent)
No at risk (events): * Permanently discontinue trastuzumab deruxtecan

184 (0) 135(16) 78(27) 55(27) 8 (28) 0 (28) O]

Fam-trastuzumab deruxtecan-nxki PI. 2021. Slide credit: clinicaloptions.com
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簡報註解
ILD, interstitial lung disease

http://www.clinicaloptions.com/

On December 20, 2019
Food and Drug Administration (FDA)

= approved the use of trastuzumab deruxtecan in patients with
unresectable or metastatic HER2-positive breast cancer who have
undergone at least two anti-HER2 regimens.




HER2-Targeted ADC: Trastuzumab Duocarmazine
(SYD985)

= HER2 antibody with same

amino acid sequence as Trastuzumab-vc-seco-duocarmycin-hydroxybenzamide-azaindole
trastuzumab Antibody Linke Prodrug
Trastuzuma Maleimide Protease- Self- Seco-duocarmycin
] b linker cleavable elimination prodrug
= Proteolytic cleavage of linker spacers
linker in tumor valin |  PAB Cyclization

e Citrulline C spacer

microenvironment leads to

activation of prodrug \ﬁ/ ) oYM o

payload

= Active toxin (DUBA) SYD98S SASPR S
alkylates DNA, kills dividing
and nondividing cells

~2.8

= Bystander killing effect

Dokter. Mol Cancer Ther. 2014;13:2618. Elgersma. Mol Pharm. 2015;12:1813.
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簡報註解
ADC, antibody–drug conjugate.



Code3 : HER2-targeted tyrosine kinase inhibitors
(TKls)/capecitabine

. New agent iS b@tter or HER1 (EGFR) HER2 HER3 HER4
less side effect §=
L . y
» Better choice in brain K9S

metaStaSES A |||\|||||||\|\|| |I|WW|| i | AL
Lo ¢M'$ &bbﬁi ﬂﬂb“ﬁ3$£a J-ooa- Sfe

Neratinib




Lapatinib , Tucatinib, Neratinib

= An orally HER1 and HER2 tyrosine kinases inhibitor is superior in
(lapatinib+capecitabine vs capecitabine alone in the treatment of
metastatic breast cancer (MBC) that had progressed after trastuzumab-
based therapy

= Tucatinib : oral HER2 tyrosine kinase inhibitor that is highly selective
for the kinase domain and, unlike other HER2 tyrosine kinase inhibitors,
has minimal inhibition of epidermal growth factor receptor, which may
lead to a more favorable safety profile.




HER2CLIMB: PFS by HR Status

10 PFS by BICR in HR+ Subgroup 10 PFS by BICR in HR- Subgroup
HR+ HR-
Z 0.8- 7.6 vs. 5.6 mos Z 0.8- 8.1 vs. 4.2 mos
o i HR 0.58; P =.0008 o) J HR 0.54; P =.0008
o 0.6 o 0.6
o 0
o o
a 0.4+ & 0.4-
e TUC+Tras+Cape e TUC+Tras+Cape
a 0.2- Q. 0.2- ‘
Pbo+Tras+Cape Pb0+TraS+Cape
0-0 1 1 1 1 1 1 1 1 1 1 1 1 O-O 1 1 1 1 1 1 1 1 1 1 1
O 3 6 9 12 15 18 21 24 27 30 33 36 0 3 6 9 12 18 21 24 27 30 33 36
Mos Mos
Risk of progression or death was reduced 42% in all HR+ patients in the TUC arm Risk of progression or death was reduced 46% in all HR- patients in the TUC arm
Events/total HR (95% Cl) P-value  One-year PFS Median Events/tot HR(95%Cl) P- value One-year Median
(95% Cl) (95% cl1) al PFS (95% Cl) (95% Cl)
TUC+TRAS+Cape 106/190 31.3% 7.6 mo TUC+TRAS+Cape 72/130 35.4% 8.1 mo
0.58 wog L399 (7.4,9.5) 0.54 (25.5,45.6) (7.0, 11.6)
(0.42, 0.80) : 8 .0008
Pbo+Tras+Cape 66/99 11.3% 5.6 mo Pbo+Tras+Cape 31/61 (0.34, 0.86) 15.8% 4.2 mo
(4.6, 21.2) 4.3,7.4) (37,355  (3.1,8.6)

*  PFS benefit was observed in patients in the tucatinib arm of the primary endpoint population regardless of hormone receptor status
=  Demographics and disease characteristics in HR+/HR- subgroups were generally balanced between treatment arms

Hamilton. SABCS 2020. Abstr 117. Slide credit: clinicaloptions.com
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簡報註解
BICR, Blinded independent central review; HR, hormone receptor.

http://www.clinicaloptions.com/

ExteNET trial (Neratinib)

= |nvasive disease-free survival (iDFS) at 24 months was 94.2% in patients treated
with neratinib vs 91.9% (placebo) (HR, 0.66; 95% Cl, 0.49-0.90;P= .008).

= In terms of lymph nodes, patients with 24 positive nodes experienced a higher rate
of iDFS benefit with neratinib versus placebo (91.4% vs 87.3%, respectively) than
did those with negative nodes or 1 to 3 positive nodes.

= The phase Ill NALA trial

— Neratinib plus capecitabine vs lapatinib plus capecitabine in patients with HER2-
positive metastatic breast cancer who failed 2 or more prior lines of HER2-directed

therapy.

— The neratinib combination also improved overall survival, but no significant (P=.21)




Saura. J Clin Oncol. 2020; 38:3138.

NALA: Neratinib/Cape vs Lapatinib/Cape in HER2+ MBC
With = 2 Prior Lines of HER2-Targeted Agents

= International, open-label, randomized phase Il trial

N _ o 21-day cycle
Stratified by no. prior HER2-targeted therapies, disease

location, hormone receptor status, geographic location l
Patients with centrally confirmed l C Ner?ttlgl.b Zf(iSrgg/day} PCZ) :gntmgouslz ;4+
HER2+ MBC; previously treated / apecitabine ( r_ngor;\) on Lays & Until PD
with > 2 lines of HER2-targeted n=

—

agents for MBC; asymptomatic, Lapatinib 1250 mg/day PO continuously + Survival

stable brain metastases allowed

Capecitabine* 2000 mg/m? PO on Days 1-14 follow-up
(N =621) (n = 314)
*BID in 2 evenly divided doses. 'Loperamide administered at 4 mg with first neratinib dose followed
by 2 mg Q4H for first 3 days, followed by 2 mg every 6-8 hrs through end of cycle 1; as needed
] ] thereafter. .
= Coprimary endpoints: OS, PFS (centrally = Secondary endpoints: PFS (locally
confirmed) determined), ORR, DoR, CBR, intervention

e _ o for CNS metastases, safety, PRO
— Study positive if either endpoint statistically

significant (OS, P < 04, PFS, P < 01) = No endocrine therapy permitted 0

Slide credit: clinicaloptions.com



Presenter Notes
簡報註解
Cape, capecitabine; CBR, clinical benefit rate; CNS, central nervous system; DoR, duration of response; MBC, metastatic breast cancer; PD, progressive disease; PRO, patient-reported outcomes.

http://www.clinicaloptions.com/

NALA: Survival

PFS (Prespecified Means Analysis)

OS (Coprimary Endpoint)
Mean OS, Log-Rank

Mean PFS,
Mos P Value Mos HR (95% Cl) P Value
— Neratinib + capecitabine 8.8 .0003 — Neratinib + capecitabine 24.0 0.88 (0.72-1.07) .2086
1 - — Lapatinib + capecitabine 6.6 1 = Lapatinib + capecitabine 22.2
7)) i %)
20 8 3
Y Y
o o
>0 - > g
x 8 Restriction: = Restriction:
o) 8 - 24 mos 2 |
S 2 6 48 mos
g 0O - 2.2 mos & 9 s
4 I | gy T—
) O | | | | | | | | | | | | | | | | | | | | : ) O | | | | | | | | | | | | | | | | | | | | | | | | |
20 369 1 1 1 2 2 2 3 3 3 2°0369111222333344455°5
Patients Ma> Sirise R8ndoization7 (O 3 6 Patients 2 S5MpspimeRapdagmgatior 5 8 1 4 7
at Risk, n at Risk, n
N+Cape 307 18 113 69 54 35 20 13 9 7 3 2 2 N+Cape 307 29427524422018214211282 64 47 34 28 18 15 13 6 4 2 1
L+Cape 314 183 82 39 24 9 8 3 2 2 2 2 1 |+Cape314303273240208170132107 84 67 47 36 27 22 17 12 8 4 3 1
O]

Saura. J Clin Oncol. 2020;38:3138.

Slide credit: clinicaloptions.com
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簡報註解
Cape, capecitabine; L, lapatinib; N, neratinib.

http://www.clinicaloptions.com/

NALA: Time to Intervention for CNS Metastases

Cumulative incidence (%)

100+

00
<

o)
<

N
T

N
<

Neratinib + Capecitabine

Intervention, % (n=55/307)
Radiation therapy 11
Surgery/procedure 2
Anticancer medication 1

Overall cumulative incidence (Gray’s test): 22.8% vs 29.2%; P = .043

Lapatinib + Capecitabine
(n=75/314)
15
3
1

— Neratinib + capecitabine
— Lapatinib + capecitabine

6 12 18 24 30 36 42
Mos Since Randomization

Saura. J Clin Oncol. 2020;38:3138.
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NALA: CNS-Specific Outcomes in Patients with CNS
Metastases at Baseline

Neratinib + Lapatinib +
capecitabine capecitabine
1007 Ppatients with CNS events, n (%) 20 (39.2) 23 (46.0)
Patients with competing risk events, 27 (52.9) 25 (50.0)
n (%)
N -
& 80 Death 27 25
Y Patients censored, n (%) 4 (7.8) 2 (4.0)
g 604 12-mo cumulative incidence (95% Cl), % 25.5 (14.4-38.1) 36.0 (22.9-49.3)
= P-value (Gray’s test) 0.430
- —
o 401
Q
(]
S
a 20+ = Neratinib + capecitabine
- Lapatinib + capecitabine
O 1 I I I I I I 1
0 6 12 18 24 30 36 42 48
No. at risk Mos Since Randomization
Neratinib + capecitabine 51 39 21 10 3 2 1 1 0
Lapatinib + capecitabine 50 34 17 10 4 2 1 0 0

Leptomeningeal disease (LMD): pts with LMD at enrollment (n=3):

» 2 ptsreceived N+C; disease progression:5.6 & 9.8 mos; OS 17.4 &19.8 mos

» 1 ptreceived L+C; disease progression: 4.3 mos; OS 6.5 mos.
Saura. J Clin Oncol. 2020; 38:3138. Saura. SABCS 2020. Abstr. PD-13-09.

Patients with events, n (%) Neratinib + Lapatinib +
Median (95% Cl), mos capecitabine capecitabine
HR (95% Cl) 17 (33.3) 21 (42.0)
1 - P-value (Log-rank test) 12.4 (5.6-17.9) 8.3 (4.3-NE)
£ 0 -
a.
B .
> 8
h~
2 n -
g @ ] L ']
o . L} | | | ]
S
o Q = Neratinib + capecitabine |
—— Lapatinib + capecitabine
p) 0 1 1 1 1 1 11515 °15°15°11
0 2 4 6 8 1012141618 20222426
No. at risk Mos Since Randomization

Neratinib + capecitabine 51 46 30 17 12 8 5 3 3 1 1 1 1 1
Lapatinib + capecitabine 50 36 25 15 10 2 1 1 1 1 1 0 O O

Slide credit: clinicaloptions.com
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CNS, central nervous system; LMD, Leptomeningeal disease; OS, overall survival.
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NALA: Safety

= Median duration of
treatment numerically
longer with neratinib vs
lapatinib (5.7 vs 4.4 mos)

= D/c due to treatment-
emergent AEs: neratinib
arm, 10.9%; lapatinib arm,
14.5%

Saura. J Clin Oncol. 2020; 38:3138. Saura. SABCS 2020. Abstr. PD-13-09.

Neratinib + Capecitabine
Treatment- (n = 303)

Emergent AE, %

All Grade Grade 3/4

Overall 100
[ Diarrhea 83
0 Hand—foot

syndrome 46
0 Hypokalemia 12
0 Nausea 53
0 Vomiting 46
0 Fatigue 34
0 Neutropenia 7
0 Asthenia 12
et g
0 Dehydration 6

*No grade 4 diarrhea observed

Lapatinib + Capecitabine

(n=311)

All Grade Grade 3/4
99 60
66 13*
56 11
14 o
42 3
31 2
31 3
5 2
12 2
22 2
6 2

Slide credit: clinicaloptions.com
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In HER2+ MBC, CNS Disease Remains Incurable Despite
Current Treatment Options

> 50% of patients with HER2+ MBC will
develop brain metastases!!]

Lapatinib + capecitabine is approved
option in the setting but few patients
respond!?

— In a pooled analysis, achieved a CNS
ORR of 21.4%, median PFS of 4.1 mos,
and median OS of 11.2 mos!t

Neratinib + capecitabine also approved
for this setting with CNS ORR of 33%!34]

T-DM1, trastuzumab, and pertuzumab
do not penetrate the CNS under normal
conditions

Risk of CNS Metastasis in HER2+ MBC by Subgroup!®!

Lower Risk of CNS Metastasis

Ethnicity

Not Hispanic/Latino vs Hispanic/Latino =

Race
Other vs black/African American
White vs black/African American
Age at MBC diagnosis
50-69 vs 2 70 yrs
<50vs2>70yrs
ECOG PS
1vsO
>2vs0
MBC diagnosis type
Recurrent vs de novo
Hormone receptor status
Negative vs positive

1. Petrelli. Eur J Cancer. 2017;84:141. 2. Lapatinib PI. 3. Freedman. JCO. 2019;13:1081. 4. Neratinib PI.
5. Hurvitz. Clin Cancer Res. 2019;25:2433.

=

Higher Risk of CNS Metastasis OR (95% Cl)

1.181 (0.718-1.943)

1.268 (0.580-2.769)
1.619 (1.072-2.444)

2.042 (1.248-3.341)

i 3.128 (1.852-5.284)

1.192 (0.876-1.622)
1.900 (1.125-3.210)

1.650 (1.239-2.196)

1.841 (1.359-2.494)

Slide credit: clinicaloptions.com
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簡報註解
CNS, central nervous system; ECOG, Eastern Cooperative Oncology Group; MBC, metastatic breast cancer; OR, odds ratio; PS, performance status; T-DM1, trastuzumab emtansine.
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Margetuximab: Fc Engineering Alters Fc Receptor
Affinities and Activates the Immune Response

= Margetuximab has the same specificity,
affinity to HER2 as trastuzumab with
similar ability to disrupt signaling

= However, via Fc engineering with intent
to activate immune responses,
margetuximab has altered Fc receptor
affinity

— Trastuzumab: WT IgG1 effector domains;
binds and activates immune cells

— Margetuximab: Increased affinity for
activating Fcy RIIIA (CD16A) and
decreased affinity for inhibitory Fcy RIIB
(CD32B)

Nordstrom. Breast Cancer Res. 2011;13:R123. Nordstrom. ASCO 2019. Abstr 1030.
Stavenhagen. Cancer Res. 2007;67:8882.

Increased CD16A Affinity:
Enhance Innate Immunity/More Potent ADCC Stimulation

' onuonPerforins
Cancer Cell

Destruction

°
ooo
0% o o

ooo

Decreased CD32B Affinity:
Enhance Adaptive Immunity/lncrease Immune Activation

HER2-specific
Lymphocyte

‘( Proliferation
CD32B %™
&Y =
TAA

Slide credit: clinicaloptions.com
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SOPHIA: Investigator-Assessed PFS, and Exploratory OS
in CD16A-158F Carriers

CD16A-158F Carriers, FF or FV (n = 437 of 506 genotyped) Investigator-Assessed PFS (Sep 2019 Cutoff)

Events, Median OS,
100+ n Mos (95% Cl) 100+

Margetuximab + CT (n =221) 103 23.7 (18.89-28.32)

Events, Maedian PFS,
n Mos (95% Cl)
Margetuximab + CT (n =266) 208 5.7 (5.22-6.97)

80 Trastuzumab + CT (n =216) 114 19.4 (16.85-22.28) 80- Trastuzumab + CT (n =270) 222 4.4 (4.14-5.45)
60 - 60 - HR: 0.71 (95% Cl: 0.58-0.86; P = .0006)
Q ;\? 29% reduction in risk of disease progression
" —
(%2 (%2
- L.
o 40 -

204 HR:0.79 (95% Cl: 0.61-1.04; P = .087)
Median difference of 4.3 months

| | T | 0 | 'I =‘_I_
0 10 20 30 40 0 10 20 30
Mos From Randomization Mos From Randomization
Margetuximab + CT 221 212 196 157 111 68 42 27 13 2 1 0 Margetuximab + CT 266 210 137 100 62 36 25 14 11 6 5 3 2 2 0
Trastuzumab + CT 216 201 176 145 98 57 30 16 9 2 2 1 0 Trastuzumab + CT 270 192 108 72 42 20 8 4 3 2 2 1 0

12.16.20: Margetuximab was FDA approved in combination with chemotherapy as 3rd or greater
line therapy for metastatic HER2+ BC

Rugo. SABCS 2019. Abstr GS1-02. Slide credit: clinicaloptions.com
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CT, chemotherapy.
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Margetuximab + CT resulted in improved PFS and ORR vs trastuzumab + CT in
patients with HER2+ MBC after 2 2 previous lines of anti-HER2 therapy.

100

80

B

70

[=14]

50

0S (%)

40

30

20

10

Mo at rishk:
Margetuxirmab

Trastuzumab

——— Margetuximab + chemotherapy

Margetuximakb +
Chemotharapy (n = 266]

Trastuzumakb +
Chemotherapy {n = 270}

Mo. of events, Mo. (%)

184 (72.9])

197 (707}

Meadian 0% (95% Cl]

21.6 months
(18.89 to 25.07)

21.9 months
(18.89 to 24.18)

12-Month OF5 rate (35% Cl]

75% {70 to 80)

76% (70 to 80)

18-Month OS5 rate (35% Cl]

B0% {54 to 65)

57% (51 to 63)

2d-Month OS5 rate (85% CI)

AEY (40 to 52)

44% (3B to 50)

Trastuzumab + chemotherapy

HR by the stratified Cox model, 0.95 (95% CI, 0.77 to 1.17)
Stratified log-rank F= 620

o 2

T T L} T T Ll T T T T T L T T T

LI T T T T T L

L} T T

& 8B 10 12 14 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

Time Since Initial Random Assignment (months)

285 259 245 35 230 314 193 176 163 154 138 126 117102 105 &9 493 B 75 &1 45 37 27 21 17 12 B 4

ZT0 251 248 Z38 230 207 194 180 161 148 137 124 111 10E 895 =21 84 T 61 52 41 32 OZXE 13 13 10 B I

]

1 1 o

The median OS was 21.6 months with
margetuximab versus 21.9 months (7
to 1.17; P =.620).

Exploratory analysis of CD16A
genotyping suggested a possible
improvement in OS for margetuximab
in CD16A-158FF patients versus
trastuzumab (median OS, 23.6 v 19.2
months; HR, 0.72) and a possible
improvement in OS for trastuzumab in
CD16A-158VV patients versus
margetuximab (median OS, 31.1v 22.0
months; HR, 1.77).

Margetuximab safety was comparable
with trastuzumab.

Final overall OS analysis did not
demonstrate margetuximab advantage
over trastuzumab.

Epidermal growth factor receptor 2-
positive breast cancer with different
CD16A allelic variants are warranted.

J Clin Oncol. 2023 Jan
10;41(2):198-205.




Humanized anti-Trop-2

Sacituzumab govitecan antibody: directed
toward Trop-2 (epithelial
antigen expressed in

many solid cancers)

SN-38 Payload: &
more potent
than parent
compound,

irinotecan

Hydrolyzable
linker for SN-38:
high drug-to-
antibody ratio
(7.6:1)

The Oncologist, Volume: 26, Issue: 10, Pages: 827-834,




Sacituzumab Govitecan in Metastatic Triple-Negative Breast Cancer

ASCENT, A PHASE 3, OPEN-LABEL, RANDOMIZED TRIAL Sacituzumab 10 mg/kg
| IV on days 1, 8 every

| Sacituzumab  Single-agent 21 day
¢ or single-agent
govitecan chemqgherapy e s
eribulin 1.4 mg/m2 on
days 1, 8 of a 21-day

5 2 9 ) [F! cycle, vinorelbine 25 mg
Patients with relapsed or refractory N=267 Ne2E \J é r;lsélc?tr; ;Iierl])é 11 (\;\geoei(é)’),

metastatic triple-negative breast cancer

(235 without brain metastases) (233 without brain metastases) 1o50 mg/m2 orally bid

Progression-free survival 5.6 mo 1.7 mo on days 1 to 14 of a 21-

day cycle), or
gemcitabine (800 to

(in patients without known baseline
brain metastases) HR for progression or death, 0.41; 95% CI, 0.32-0.52; P<0.001

1200 mg /m2 IV on
45% (117/258) 32%(71/224)  days 1,8, and 15 of a

15% (451259 159 Gy 26y ovcle)

Sacituzumab govitecan significantly prolonged progression-free and overall survival

A. Bardia et al. 1{}]_056”\] EJMo0a2028485 Copyright © 2021 Massachusetts Medical Society
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