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_ A
Fc domain

Function of Fc receptor
macrophages and monocytes,
neutrophils, eosinophils and
lymphocytes of the innate immune
system (natural killer cells) or adaptive
immune system (e.g., B cells).
Activation of phagocytes is the most
common function attributed to Fc
receptors.

Fab

Fc

A N-glycan

' [Antibody-dependent
cellular phagocytosis (ADCP)

Direct effects

- Cell death
- Receptor blockade

&8 | (Complement-dependent
KX cytotoxicity (CDC)

Antlbody-dependent
cellular cytotoxicity (ADCC)
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簡報註解
cytotoxic response which can be via (i) Antibody-dependent cell-mediated cytotoxicity (ADCC) – The Fc domain can bind to FcγRIIIA on NK cells triggering cell destruction via lytic factors secreted by the NK cells. (ii) Complement‐dependent cytotoxicity (CDC) – The C1q subunit of the C1 compliment factor binds to the Fc domain initiating a signalling cascade that finally leads to the formation of a membrane attack complex (MAC), a pore that causes cell lysis. (iii) Antibody-dependent cellular phagocytosis (ADCP or ADPh) – FcγRI expressed on macrophages, neutrophils, and eosinophils can bind to the Fc domain resulting in phagocytosis.



Antibody-Drug Conjugate

Antibody
Cytotoxic payload

Linker

.)ﬁ'e-

Antibody-drug
conjugate

—

Il Recycling of antigen or
tigen-Ab complex

Bystander effects

Targeted drug

‘ A\ cleavable linkers
delivery

Antigen Early endosome . \
Drug release from | *J s |

cleavable linkers

Microtubule s / =)
disruption ; ~ ‘\ Drug release from
-

Drug release from cleavable

Effector cell DNA disruption and non-cleavable linkers

i.CDC ii. ADCC iii. ADCP

Extracellular ' HER1, HERZ, HER3,
Complement-Dependent Antibody-Dependent Cell Antibody-Dependent Cellular

domain or HER4

Cytotoxicity Cytotoxicity Phagocytosis |
\ - _ Granzyme an5|
[ o onewceify Mo\
s ® o Phosphorylated
P95
l Phagocytosis

Lysis Cytotoxicity Signal-transduction Signal-transduction

pathways pathways

Sig Transduct Target Ther 7, 93 (2022).
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Upper-Right: The main core mechanism of action of ADCs; Lower-Left: The antibody component of ADCs engages with immune effector cells to elicit antitumor immunity including CDC, ADCC, and ADCP effects; Lower-Right: The antibody component of ADCs retains its activity profile and can therefore interfere with target function, dampen downstream signaling to inhibit tumor growth. Created with BioRender.com




Subclass

1gG1

IgG2

IgG3

IgG4

Properties of human IgG subclasses

Serum

Abundance
(Normal %)

~60-65%

~20-25%

~5-10%

~3-6%

Main Function

Strong response to
proteins, viruses,
bacteria

Response to
polysaccharides
(e.g., bacterial
capsules)

Strong complement
activation, early
immune response

Involved in chronic
antigen exposure,
allergic responses,
anti-inflammatory
role

Fc Receptor
Binding

High

Low

Highest

Intermediate

Complement
Activation

Strong (via C1q)

Weak

Very strong

Minimal/None

Hinge Region

Moderate

Short

Long, flexible

Short

Half-life

~21 days

~21 days

~7 days

~21 days



Chemotherapy 2.0 (i % 2. 0)
Targeted Delivery via Antibody-Drug Conjugates (ADCs)

e A4 & K3
© APNBIH CADCH Z R4S —H BRI~ B S  wieF B oo

o FREINL K IR % - 4 G4rHER2 ~ CD30% i % o me o 5 2 E a3 2R
TR E ARG P EFEEELS L N ) ADC% R ER AP }%*mﬂa i IF H - RKiVE
R REF T Adn gﬁp B R Y AR IR TR (Aoip fr R MpHE 4
,I\ﬁja) TEH BB o a3 B («gr*\.j,;;) FEY DAL BEY A ﬁ,\gﬁ-—"ﬂz 41?4;15(? Frd)
HIMMAE/DM1 2" 473 & 1 A5 Fr]dDeruxtecan ¥ - 5d 3 F 4 » @ 3 F 7 Lo gﬁl_ﬁi i
R dnte e 38R R R AL(E Y o

o T S CADCH THERE | > I T B A oo e il o A U —fRl AR £ Rl 1S

P e 3o FADCIE » Hhgdnte s BEHL/ ) HURSRE RS X SIRRLS T T 5 97

Bicwmie 3 BH > {4 —‘F% 4 tm iap\ $R3g < DNASR 5 2% pic g AR %ﬂ)ﬁ}‘m”e ol W AR A

Pifmre p e $% FlL ¥ wie B2 o B - i > ZEADCE ri‘,ﬁf"'ﬁil,%J I 3

AL M E ST u;‘f@% T ARiT iwm ”E’;bﬁ:&lff} T o ip¥3 YR F‘ Ye i £33 4 i'?m'f Fﬁ;}%‘?«ﬁj”ﬁ ’f'] :
L 4 if o

RURTIL WA R LA AL 3 PLA A o 3R P MY ERAT e nn R e o



.

Antibody-Drug Conjugates

Structure of an antibody drug conjugate

(Gy'tntnxlc pa'flnad)—p —

DNA damaging agents:
- DNA double strand breaks: e.q.
calicheamicins

- DNA intercalation: e.q. topoisomerase
inhibitors

- DNA alkylation: e.q. duocarmycins

- DNA cross linking: e.qg. PBDs

Microtubule inhibitors:

- Enzymatically cleavable:
e.g. valine-citrulline based

- Maytansinoids: e.g. DM1, DM4

- Chemically cleavable:
e.g. hydrazone

Mon-cleavable linkers:
- E.g. SMCC

Antibody

Antibody Targets in Currently Approved

ADCs:
HER2
Trop-2

Mectin-4

Tissue

factor

CcD19, CD22, CD30, CD33, CD56, CD79b

BChA
FRa

Selected Targets In Development:
STEAP-1

Conjugation site )

Stochastic Conjugation Methods
- Generate heterogenous ADCs with broad DARs
- E.g. lysine and cysteine coupling

Site-Specific Conjugation Methods

- Generate homogenous ADCs with narrow DARs
- E.g. THIOMAB, AJICAP, unnatural amino acids,
chemoenzymatic conjugation

Pharmaceutics 2023, 15, 2017

PSMA
DLL3
B7-H3

EMNPP3
Mesothelin
Claudin 18.2
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mAb, monoclonal antibody. DARs:  drug to antibody ratio Stochastic Conjugation (Random Conjugation)🔹 1. 隨機偶聯（隨機結合）Also called non-specific or traditional conjugation.也稱為非特異性或傳統偶聯。


Chemotherapy 2.0 : %82 45 &£ %8 (ADCs)
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Nature RevieW
pages327—-344

s Clinical Oncology volume 18,
L (2021)

IgG1
Antibodies
Serum half-life 21 days
C1q binding Yes
Fcy avidity High

[
Hydrazone

H }\
Linkers N~N
VWVW\%

Acid cleavable

Payloads O

Auristatins

Anti-microtubule

Reducible

Maytansinoids

Anti-microtubule

IgG2 IgG3

N R

Cleavable

21 days 7-21 days

Yes Yes

Low High
Dipeptide

RE
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H

° N

Cathepsin

Protease cleavable

L2

Calicheamicins

DNA cleavage

1gG4

N\

21 days
No

Moderate

Non-cleavable
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Camptothecins

Topoisomerase 1
inhibition

Monomethyl auristatin E : (Synonyms: MMAE; Vedotin) : 200 times that of vinblastine, another antimitotic drug used for Hodgkin lymphoma as well as
other types of cancer. Mavtansine binds tubulin at the vinca-binding site. similar to vinca alkaloids,
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| Schematic representation of an antibody–drug conjugate (ADC), with the antibody in green, linker in blue and payload in yellow. This representative ADC has a drug-to-antibody ratio of 4. b | Illustration of the modular nature of ADCs, whereby an antibody with a given target can be attached to a payload via a cleavable or non-cleavable linker. Most approved ADCs utilize an immunoglobulin G1 (IgG1) backbone, although other antibody isotypes can be used to exploit different physiological attributes (such as serum half-life, complement component C1q-binding capacity and avidity for Fcγ receptors). Representative and commonly used examples of linkers and payloads are depicted, and their key properties are noted. The choice of linker and payload can determine the safety and efficacy of the ADC in different oncology indications. *Non-cleavable maleimidocaproyl (MC) and maleimidomethyl cyclohexane-1-carboxylate (MCC) linkers are often used with monomethyl auristatin F and emtansine payloads, respectively; MC and MCC linkers can be cleavable when conjugated to certain other payloads. 


B
Trastuzumab Emtansine(T-DM1): HER2-Targeted ADC

K DM1 Payload
: * Maytansine derivative
3 = Microtubule inhibitor
H ' OMe
Trastuzumab . |
= Targets HER2 \

* Humanized I1gG1

MCC Linker
= DAR ~3.5:1

= Noncleavable thioether linker

Internalization / \ Microtubule |
g HER2 1

| Inhibit
Tumor cell ]
0®
00

Endosome \_Degradation

'Y '@ /" Release

Lysosome

= Lysosomal proteolytic degradation
releases Lys-MCC-DM1 into the cell

MCC linker

Anti-HER2 mAb

Ado-trastuzumab Emtansine

Figure modified from Hunter. Br J Cancer. 2020;122:603 under the terms and conditions of the Creative Commons Attributic
4.0 International license (CC BY 4.0 https://creativecommons.org/licenses/by/4.0/). Trastuzumab emtansine Pl. Endo. Antib
Ther. 202 1'455 Fig.1 Mechanism of action of ado-trastuzumab emtansine
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ADC, antibody–drug conjugate; DAR, drug:antibody ratio.

https://creativecommons.org/licenses/by/4.0/

T-DM1: 2 FDA-Approved Indications

HER2+ MBC HER2+ EBC (Adjuvant)

Trial EMILIA:
T-DM1 vs lapatinib + capecitabine
ORR, % 44 vs 31
. mPFS: 9.6 vs 6.4 mo
PFS or iDFS (HR: 0.65; 95% Cl: 0.55-0.77; P <.001)
oS mOS: 30.9 vs 25.1 mo
(HR: 0.68; 95% Cl: 0.55-0.85; P <.001)
FDA approval February 2013 (full)
HER2+ MBC previously treated with trastuzumab
and a taxane, separately or in combination,
N with either:
Indication

= Prior tx for metastatic disease
= Disease recurrence during/within 6 mo of
completing adjuvant tx

Trastuzumab emtansine Pl. Verma. NEJM. 2012;367:1783. Loibl. SABCS 2023. Abstr GS03-12.
NCCN. Clinical practice guidelines in oncology: breast cancer. v.1.2024. nccn.org.

KATHERINE:
T-DM1 vs trastuzumab

7-yr iDFS: 80.8% vs 67.1%
(HR: 0.54; 95% Cl: 0.44-0.66;
nominal P <.0001)

7-yr 0S: 89.1% vs 84.4%
(HR: 0.66; 95% Cl: 0.51-0.87; P = .0027)

May 2019 (full)

Adjuvant treatment of HER2+ EBC with
residual invasive disease after neoadjuvant
taxane and trastuzumab-based tx
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2L, second line; EBC, early breast cancer; iDFS, invasive disease–free survival; MBC, metastatic breast cancer; mOS, median overall survival; mPFS, median progression-free survival; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; T-DM1, trastuzumab emtansine; tx, treatment.


HER2-Targeted ADC: Trastuzumab Deruxtecan (Enhertu)

Humanized anti-HER2 IgG1 mAb
with same AA sequence as
trastuzumab

\ . 5
B Cysteine residue
#¥= Drug/linker

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.

High drug:antibody
ratio: ~ 8

Stable linker-payload

Tumor-selectable
cleavable linker

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

Bystander killing effect

Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

.

Trastuzumab Deruxtecan (Enhertu): HER2-Targeted ADC

Tetrapeptide-Based Linker

= DAR ~8:1 ]
* Tumor-selectable cleavable 20H
linker 0
(0]
‘g(/ o h O )i(@ o ’
ON\/\/\)Lﬂ/\g«N\)Ln T N\/u\u/\o/\gzN///,
F
DXd Payload
M Cysteine residue = Exatecan derivative
¥ Drug/linker » Topoisomerase | inhibitor

* Membrane permeable

Anti-HER2 mAb = Short systemic half life
= Same AA sequence as trastuzumab = Bystander killing effect

» Humanized IgG1

Nakada. Chem Pharm Bull (Tokyo). 2019;67:173. Ogitani. Clin Cancer Res. 2016;22:5097.

FDA approved in advanced
settings for:

=HER2+ MBC

* HER2-low MBC

= HER2+ gastric/GEJ
adenocarcinoma

* HER2-mutated NSCLC
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簡報註解
2L, second line; 3L, third line; ADC, antibody–drug conjugate; DAR, drug:antibody ratio; DXd, deruxtecan; GEJ, gastroesophageal junction; mAb, monoclonal antibody; NSCLC, non-small-cell lung cancer; PDUFA, Prescription Drug User Fee Act; tx, treatment.


T-DXd: 2 FDA-Approved Indications in Breast Cancer

HER2+ MBC HER2-Low MBC

Trial DESTINY-Breast03: DESTINY-Breast04:
T-DXd vs T-DM1 T-DXd vs physician’s choice

ORR, % 79 vs 35 52.3vs 16.3

mPFS, mo 28.8vs 6.8 10.1vs 5.4

(HR; 95% ClI) (0.33; 0.26-0.43; P <.0001) (0.51; P <.001)

mOS, mo NR vs NR 23.4vs 16.8

(HR; 95% Cl) (0.64; 0.47-0.87; P =.0037) (0.64; 0.49-0.84; P =.001)

December 2019 (accelerated)
FDA approval May 2022 (full) August 2022 (full)
Unresectable gr me.tast.atlc HER2+ BC.after ? Unresectable or metastatic HER2-low BC after
Indication HER2-based regimen in either metastatic setting

prior CT in metastatic setting or had recurrence

djuvant setting with N N
or neo/adjuvant setting with recurrence during/within 6 mo of completing adjuvant CT

during/within 6 mo of completing tx

HER2+ = IHC3+ or IHC2+/ISH+ HER2 low = IHC 1+ or IHC 2+/ISH-
(In situ hybridization (ISH).

Trastuzumab deruxtecan PI. Hurvitz. Lancet. 2023;401:105. Modi. ASCO 2022. LBA3. Modi. NEJM. 2022;387:9.
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2L, second line; 3L, third line; BC, breast cancer; CT, chemotherapy; MBC, metastatic breast cancer; mOS, median overall survival; mPFS, median progression-free survival; NR, not reached; ORR, overall response rate; T-DM1, trastuzumab emtansine; T-DXd, trastuzumab deruxtecan.


T-DXd: FDA-Approved Indication in
HER2+ Gastric/GEJ Adenocarcinoma

defined as:

— HER2 gene amplification and/or
HER2 protein overexpression

— |HC 3+ or IHC 2+/ISH+

HER2+ Gastric/GEJ Adenocarcinoma

DESTINY-GastricO1:

Trial T-DXd vs physician’s choice
ORR, % 51vs 14
mPFS, mo 5.6vs 3.5

(HR; 95% Cl) (0.47;0.31-0.71)

mOS, mo 12.5vs 8.9
(HR; 95% ClI) (0.60; 0.42-0.86)

FDA approval January 2021 (full)
LA or metastatic HER2+ gastric/GE)J
Indication adenocarcinoma after trastuzumab-

based regimen

Trastuzumab deruxtecan PI. Shitara. Lancet Oncol. 2019;20:827. Shitara. NEJM. 2020;382:2419. Yamaguchi. ASCO Gl 2022. Abstr 242.
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3L, third line; GEJ, gastroesophageal junction; LA, locally advanced; mOS, median overall survival; mPFS, median progression-free survival; ORR, overall response rate; T-DXd, trastuzumab deruxtecan. Immunohistochemistry (IHC) and In Situ Hybridization (ISH)


HER2-Positive NSCLC

HER2 HER2 (or other HER2 HER2 HER2 HER2 HER2 Overexpression:
dimer partner) 15%-30%

Detection: IHC (2-3+) based
on membrane staining

Lo bl bl bbb bbb ibosod i s 3ubsuBebib st b obshisbsiibbsniisil

Intracellular

Extracellular

HER2 Amplification: 2%-5%
Detection: FISH (HER2/CEP17
ratio >2 and/or HER2 copy

HER2 Gene Mutation: 1%-3% number >6)
Detection: NGS (activating HER2/ERBB2 mutation)

Yu. Front Oncol. 2022;12:860313.
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FISH, fluorescence in situ hybridization; IHC, immunohistochemistry; NGS, next-generation sequencing; NSCLC, non-small-cell lung cancer.


T-DXd: FDA-Approved Indication in
HER2-Mutated NSCLC

u HER2-Mutated NSCLC

DESTINY-Lung02:

Trial T-DXd

ORR, % 49

mPFS, mo 9.9

(HR; 95% Cl) --

mOS, mo 19.5

(HR; 95% ClI) N

FDA approval August 2022 (accelerated)

Unresectable or metastatic HER2-mutated NSCLC with a prior
systemic tx

Indication

Trastuzumab deruxtecan Pl. Goto. JCO. 2023;41:4852. Janne. WCLC 2023. Abstr MA13.10.
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簡報註解
2L, second line; CNS, central nervous system; mOS, median overall survival; mPFS, median progression-free survival; NSCLC, non-small-cell lung cancer; ORR, overall response rate; T-DXd, trastuzumab deruxtecan; tx, treatment.


ADC : payload with vedotin

Brentuximab Vedotin (Adcetris): Target: CD30

« Uses: Primarily used for Hodgkin
lymphoma and systemic anaplastic large
cell ymphoma.

Polatuzumab Vedotin (Polivy): Target: CD79b

« Use: Used in combination with other
chemotherapies for the treatment of
diffuse large B-cell ymphoma (DLBCL).

Tisotumab Vedotin ( Tissue factor ) : Target : TF
(tissue factor)
« Recurrent or metastatic cervical cancer

Enfortumab Vedotin (Padcev): Target: Nectin-4
« Bladder cancer and other urothelial
cancers

Belantamab mafodotin : target (B-Cell
Maturation antigen )
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for bystander cell killing
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MMAE potently disrupts
microtubule polymerization
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Brentuximab Vedotin (Adcetris): Target: CD30

- Study : ECHELON

AVD vs ABVD (Adriamycin, bleomycin, vinblastine, and
dacarbazine) : untreated advanced classical Hodgkin
lymphoma.

Brentuximab Vedotin plus CHP (cyclophosphamide,
doxorubicin, and prednisone) versus CHOP : untreated
CD30-positive peripheral T-cell ymphoma (PTCL),
including systemic anaplastic large cell lymphoma
(SALCL).

. Study : ALCANZA

Brentuximab Vedotin versus physician‘s choice
(methotrexate or bexarotene) : CD30 (+) cutaneous T-
cell ymphoma (CTCL). CD30 (+) mycosis fungoides (MF)
or primary cutaneous anaplastic large-cell ymphoma
(C-ALCL).

A €D30 binding —*
site

+4+— Heavy chain
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Relapsed or refractory Hodgkin
lymphoma (HL)

(post auto-SCT, phase 2)

Ol EICEN T L Single-arm study
Overall Response Rate

75%, CR: 34%
(ORR)

Median Progression-Free _
: Median 5.6 months
Survival (PFS)

Durable CR: 2 years
Overall Survival (0S)

: Peripheral neuropathy, fatigue,
Adverse Reactions -
nausea, neutropenia, diarrhea

HL patients at high risk of relapse

post-auto-HSCT

(phase 3) consolidation

Brentuximab Vedotin vs. Placebo

42.9 months vs 24.1 months
At 5yrs : 59% vs 41%

Peripheral sensory neuropathy,
neutropenia, upper respiratory
tract infection

Moskowitz, CH., et al. Lancet. 2015. (Link)

Blood (2018) 132 (25): 2639-2642

Brentuximab Vedotin S$SG035-0003 CD30 AETHERA CD30 ALCANZA CD 30

brentuximab vedotin vs
physician's choice in
cutaneous T-cell lymphoma
(phase 3) (previously treated)
Brentuximab Vedotin vs

vs physician's choice:
ORR; 54.7% vs 12.5% (P < .001);
CR17.2% vs 1.6% (P = .002)

16.7 months vs 3.5 months (P
<.001)

3-y OS, 64.4 months vs 61.9 (HR
for OS, P =0.31)

Peripheral sensory neuropathy,
fatigue, nausea, diarrhea

Blood Adv

. 2021 Dec 14;5(23):5098-5106


https://ascopubs.org/doi/10.1200/JCO.2011.38.0410
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(15)60644-2/fulltext

£2 Brentuximab Vedotin ECHELON-1 CD 30 ECHELON-2 CD 30

Comparative Regimens

Overall Response Rate (ORR)

Median Progression-Free Survival

Overall Survival (0OS)

Adverse Reactions

Previously untreated advanced Il or IV
classical Hodgkin’s lymphoma

Brentuximab Vedotin + AVD vs. ABVD

82.1% vs 77.2% (at 2 yrs))
Brentuximab + AVD vs ABVD: longer

The 6-year overall survival 93.9% (
A+AVD ) vs 89.4% (ABVD)

peripheral neuropathy, febrile neutropenia.
fewer second cancers were reported with
A+AVD

NEJM 2022;387:310-320
NEJM 2018;378:331-344

phase lll study of brentuximab vedotin
with chemotherapy for CD30-positive
peripheral T-cell ymphoma

A+CHP vs CHOP (cyclophosphamide,
doxorubicin, vincristine, and prednisone)
6-8 cycles

59% vs 50%

5-year PFS rates were 51.4% vs 43.0%
( CHOP) (hazard ratio = 0.70),

5-year OS : 70.1% ( A+CHP) vs 61.0%

Peripheral neuropathy was resolved or
improved in 72% of patients in the
A+CHP arm and 78% in the CHOP arm.

Ann Oncol . 2022 Mar;33(3):288-298.


Presenter Notes
簡報註解
Peripheral T-cell lymphoma (PTCL) is a heterogeneous malignancy that is relatively rare, accounting for ∼10% of all non-Hodgkin lymphomas (NHLs) in Western populations.1 The most common subtypes of PTCL are the so-called ‘nodal’ PTCLs: PTCL-not otherwise specified (PTCL-NOS), angioimmunoblastic T-cell lymphoma (AITL), and systemic anaplastic large cell lymphoma (sALCL).1 sALCL is subdivided into those that harbor a chromosomal translocation involving the anaplastic lymphoma kinase (ALK) gene, called ALK-positive (ALK+) sALCL, and those that do not (ALK-negative, ALK−).


Polatuzumab Vedotin

Figure 1. Polatuzumab Vedotin Mechanism of Action.
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Polatuzumab Vedotin

Polatuzumab Vedotin (Polivy)
Category cD79b

Relapsed or refractory diffuse

large B-cell ymphoma (DLBCL)

Bendamustine and rituximab (BR)

Comparative Drug(s) vs. Polatuzumab Vedotin with BR

(Pola-BR)
Overall Response Rate (ORR) CR : Pola-BR: 45%; BR: 18%
Median Progression-Free Survival Pola-BR : 9.5 months

(PFS) BR: 3. 7 months

Pola-BR: 12.4 months
Median Overall Survival (OS)
vs BR: 4.7 months

Thrombocytopenia, neutropenia,
Adverse Effects anemia, fatigue, peripheral
neuropathy, diarrhea

(Polivy) CD79b

phase 3 trial, ( untreated intermediate-
risk or high-risk DLBCL.

modified regimen of pola-R-CHP vs
standard R-CHOP

76.7% vs. 70.2% (p=0.02) at 2
years;

at 2 years did not differ significantly
(88.7% pola-R-CHP vs 88.6% R-CHOP ;
P=0.75).

The safety profile was similar in the two
groups.

J Clin Onco 2019 38:155-165.



| A Randomized, Controlled Trials for Puﬂnusljrum DLBCL

2002: R-CHOP superior 2022: Pola-R-CHP
to CHOP superior to R-CHOP
R-CHOF I 399 Patients

R-CHOP+RTX maintenance |GGG 532 Patients
R-CHOP+ASCT I (97 Patients
R-mini-CEQOP I 224 Patients
R-CHOP-14 I 02 Patients
R-CHOP-14 I 1020 Patients
R-CHOP+ASCT I :41° Paticnts
Dose-adjusted EPOCH-R NG - 24 Patients
R-CHOP+enzastaurin maintenance |GGG 752 Patients

R-CHOP+RTX maintenance [[|[||NNGGEGE 523 Patients

P Value : .
<0.05 R-CHOP+bevacizurmab | 727 Patients
R-CHOP+everalimus maintenance |[|INNEEEGEGEGEGEGEGEGEGEGGE 742 Patients
R-CHOP+lenalidomide maintenance |GGG G50 Patients
R-CHOP+bortezomib N 1132 Patients
G-CHOP I 1415 Patients
=020

R-CHOP+ibriturmomab tiuxetan [ &1 Patients
RTX +chemotherapy vs. obinutuzumab+chemotherapy NG 70 Patients

R-CHOP +ibrutinib |G 232 Patients

R-CHOP+lenalidomide |GGG 570 Patients MCT02285062 -
Pola-R-CHP [ 279 Patients

D Cell of Origin and Benefit of Polatuzumab Vedotin in DLBCL

HR for Disease Progression,
Relapse, or Death (95% Cl)

GO293865 trial
Overall —a—
GCB
ABC i
POLARIX trial
Owerall -y
GCB
ABC -

Combined trials
Overall Difference
by factor of
LCB 3.8 in HR:
ABC P<0.001 ——

01 03 10 3.0
MNCTOD118209

NCTO00332202
MNCTO04004 78
MNCTO00486759
NCTDO720036
NCTD1122472
NCTO013245596
NCTO128774]1 5
NCTO1510184
MNCTO1659099
MNCTO18557504

il

POLARIX -

Difference
by factor of
5.0in HR;
P<0.001

HR for Death
(95% CI)

——
— .
[ =

L e
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19395 2000 2005 2010 2015 2020

]
2025 0

T T 1
5000 10,000 15,000

N Engl J Med 2023;389:764-766

Cumulative No. of
Patients Enrolled
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Presenter Notes
簡報註解
Drug to antibody ratio DAR 


Antibody 2.0 (#1552.0) : Bispecific Antibodies (BsAbs)

* A. f!aa
ﬁé# A8 o B B S fi,é'%é LM F - BEEMBELR ¥V - BB A LE
R mre ((H)4e CDS)
o Pt Al E G mre IR
cHEiew > RELH e BN
*B. £ &A%
* BiTEs (Bispecific T-cell engagers) —e.g., Blinatumomab (CD19/CD3)
* Full-length bispecifics — e.g., Mosunetuzumab (CD20/CD3)
¢ C A
 Hematologic malignancies: ALL, NHL (CD19/CD3, CD20/CD3)
* Solid tumors under investigation: PSMA/CD3, HER2/CD3, EGFRXMET
* Advantages: Off-the-shelf immunotherapy

e Challenges: CRS, neurotoxicity, short half-life (for some formats)



Bispecific antibodies

T-cell Myeloma
antigen antigen

T-cell Myeloma
antigen antigen

NK-cell
antigen

\\ /4

FC

\\ If

EC Linke

= Constructs vary in antigen-binding domains and dimerization (homodimers vs heterodimers)

resulting in differences in antigen-binding sites (valency), size, geometry, and flexibility
— Fc portion provides stabllity In circulation allowing for intermittent (Instead of continuous) dosing,
It can also promote ADCC and complement activation
— These varlables bestow different pharmacokinetic and pharmacodynamic properties

= T cells brought to close proximity in cells expressing MM antigen, form an immunologic synapse
and promote cell-mediated cytotoxicity via release of perforin and granzymes

« Bispecific NK-cell engagers are currently in development

Images are representative schematics only.
Lancman G, et al. Hematology Am Soc Hematol Educ Program. 2020:264-271.



Trispecific antibodies

Myeloma T cell
cell

-«

T cell kills the
myeloma cell

.

T-cell
activation

~—> @ Cytokine

! : T-cell
B C?XL death

TCR

Toxicity due to
cytokine release

Trispecific
antibody

Nature 575, 450-451 (2019) nature


Presenter Notes
簡報註解
Figure 1 | An antibody that helps immune cells to target cancer cells. Wu et al.1 report the development of a human antibody that is engineered to bring an immune cell called a T cell into close proximity with a type of cancer cell called a myeloma cell and to boost the T cell’s anticancer response. This trispecific antibody binds three targets: the protein CD38 on a myeloma cell, and the protein CD28 and the protein complex CD3 on a T cell (the antibody’s target-binding domains are shown in red, blue and yellow, respectively). CD3 is part of the T-cell receptor (TCR), which recognizes abnormal cells by binding molecules called antigens. The binding of CD3 by the antibody drives T-cell activation (without requiring antigen recognition by the TCR), which leads to the killing of the myeloma cell and the production and release of toxic cytokine molecules. Binding of CD28 by the antibody drives expression of the protein Bcl-xL. Bcl-xL blocks T-cell death, which might otherwise occur if there was prolonged TCR activation in the absence of CD28 stimulation by the antibody.
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Bispecific and multispecific antibodies in oncology

Bispecific T cell engager

CD20 x CD3 Odronextamab (RRFL, RRDLBCL)
BCMA x CD3 Linvoseltamab (RR MM)
DLL3 (Delta-like ligand 3 )x CD3 Tarlatamab (small cell lung cancer)

Dual signalling pathway inhibition

HER2 x HER2 (advanced and/or metastatic HER2-amplified biliary tract
cancer BTC)

Bispecific NK cell engager
CD30 x CD16 (NHL)
Dual checkpoint inhibition ;

(v
PD-1 x CTLA4 ( ccRCC, clear-cell renal cancer, NSCLC, TNBC) (\’\
PD-1 x VEGF (advanced-stage EGFR/ALK wild type NSCLC )
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Comparative characteristics of CD20XCD3 BsAb currently in development

Product name Schematic Format | Technology cD20:CD3 CD3 clone CD20 clone Fec silencing

depiction ratio mutations=

Mosunetuzumab'® cD20 IgG1 Knobs-into- 1:1 UCHT1v9 2H7 (type 1 epitope, M297G (no FcyR
holes (different (CD3b¢g) identical to binding)

Fabs) rituximab)
Glofitamab!® ﬁcm IgG1 Head-to-tail 2:1 SP34-der. By-L1 (type 2 IgG1-P329G-LALA (no
coon ... fusion (CD3g) epitope, identical to FcyR binding)
i‘zf obinutuzumab)
)

Epcoritamab!® e0 €o3 | 1gG1 Controlled Fab- | 11 huCACAO 7D3 (type 1 epitope, L234F, 235E,D265A

arm exchange (SP34-der) shared by {no FcyR,C1q binding)
(CD3g) ofatumomab)

Odronexamab '’ co20 co3 | 1gG4 Heavy chains 11 REG1250 3B9-10 (type 1 Modified IgG4 (no
with different (CD3b¢g) epitope, shared by FcyRIN binding)
affinity ofatumomab)

Plamotamab?? CD20 IgG1 Fab-Fc x scFv- 11 a-CD3_H1.30 C2B8_H1_L1 (type 1 G236R, L328R (no FcyR

cD3 ) o
Fc (SP34-der.) epitope, shared by binding)
(CD3g) rituximab)

Blood (2023) 141 (5): 467-480.
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Landscape of
effector cellular
therapy for DLBCL

therapy.

Bispecific T cell engagers
(left) include BIiTEs like
blinatumomab, fused full-
length antibodies like the
DLBCL-approved products
epcoritamab and glofitamab,
and multivalent constucts like
imovtamab. Approved CAR-
19 therapies (top right) are
manufactured ex vivo from
each patient’s T cells,
requiring 20—40 days. Viral or
nanoparticle delivery of CAR
genes (bottom right) in vivo is
one of many investigational
ways to potentially accelerate
targeted cell therapy delivery.

Blood Cancer J. 14, 27 (2024).

i

Blinatumomab

b\
\{;',

Epcoritamab
Odronextamab
Mosunetuzumab

o
&,
Y
W\
Y

Glofitamab

N
*°

Palmotamab

/ | h \
(4 |\

Imovtamab

I Anticoio

I} .
| AntiCD20

I} Antico3

Cancer
cell
death

Cancer cell
B
|
T cell @ "ﬁﬁ
Patient's

Ly
®

/ T cells harvesting \ /-nw Virus

Ex-Vivo
Chimeric Antigen
Receptor (CAR)
T Cell Therapy

gy

=

> b0

i

7w

L
. CART cell

-

> a

" L Ty 4
AL

\ﬁré _ig 9"&

Expansion

Viral CAR gene transduction

|

bloodstream |

Patient’s
bloodstream

Antigen Receptor (CAR)

In-Vivo Chimeric

T Cell Therapy

—T Nanoparticle
e Delivery

N Viral
@ Delivery B




Bispecific
antibody

Effector T cell Lymphoma cell

C

D3

., i & e
. - o R
- - - .
X _ ‘/ @ o < Cell death
P Granzymes and
_— A perforins
T cell I .
expansion and C020 # coa cox CC3 co2o oy O co3
recruitment s f/ r
Mosunetuzumab Epcoritamab Glofitamab Odronextamab

Mechanism of action of antiCD20 and antiCD3 bispecific antibodies. Mosunetuzumab, 1gG1 ab with a rituximab-
like antiCD20 domain; epcoritamab, IgG1 ab with an ofatumumab-like antiCD20 domain; glofitamab, IgG1 ab
with a ratio 2:1 CD20:CD3 and an obinutuzumab-like antiCD20 domain; odronextamab, IgG4 ab with an
ofatumumab-like antiCD20 domain.lllustration created with biorender-individual version.

ONCOIMMUNOLOGY
2024, VOL. 13, NO.
1, 2321648



B Aggressive NHL, CR [ Aggressive NHL, PR
B Indolent NHL, CR Indolent NHL, PR

100 4

Cytotoxicity Activation

Response rates

AN

Lymphoma
cell

£ —

CDz0 o cDz20 CoD20 cD2o A
CD3 Y \(’ Y Y \' av's

Mosunetuzumab  Glofitamab Epcoritamab ~ Odronextamab Plamotamab IgM -2323

~

20 1
40 -
60 - —

% CRS
|

|gG-like Bispecific antibody

100

Grade 1-2 M Grade 3-4

Blood (2023) 141 (5): 467-480. * Other common adverse events (AE): Neutropenia, diarrhea, fatigue, anemia;

¢ |[CANS-like syndrome, TLS, HLH: rare (<5%)
* data for agaressive NHL and indolent NHL reported in agaregate



CD20/CD3 Bispecific Antibodies in B-Cell Lymphomas

Humanized mouse IgG1-based mAb

Anti-CD20 Anti-CD3

Single
matched

point mutations
in CH3 domain

Epcoritamab
(SC)

3L+ R/R DLBCL

High affinity
binding to CD20
on B-cells =~

/

\

CD3 T-cell
engagement

Silent FC .~
increases half
life, reduces
toxicity

Glofitamab
(V)

3L+ R/R DLBCL

CD20+ Cell Lysis T-
target cell I

¢ Anti-CD20

ell

&

Anti-CD3/TCR

Human IgG4 *Human IgG4
(binds Protein A) (does not bind Protein A
due to dipeptide
substitution in FC)
Odronextamab

(V)
Approval  Priority Review for
Status: 3L+ R/R FL and DLBCL

Castaneda-Puglianni. Drugs Context. 2021;10:2021. Bannerji. ASH 2020. Abstr 42. Budde. ASH 2018. Abstr 399. Hutchings. Lancet.
2021;398:1157. Engelberts. eBioMedicine. 2020;52:102625. Hutchings. JCO. 2021;39:1959. Epcoritamab PI. Glofitamab PI.


Presenter Notes
簡報註解
3L, third line; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; IgG, immunoglobulin; mAb, monoclonal antibody; R/R, relapsed/refractory.
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Comparison of structure, administration, CRS, and neurotoxicity associated
with CD3xCD20 BsAbs in NHL

administration

Drug Mosunetuzumab Epcoritamab Glofitamab Odronextamab
Structure Fully humanized I1gG1 lgG-like anti-CD3xCD20 BsAb. Humanized mouse-derived Fully humanized 1gG4 anti-
CD3xCD20 BsAb with 1:1 Proprietary format, with point BsAb with 1:2 CD3:CD20 ratio |[CD3xCD20 BsAb developed
CD3:CD20 ratio of Fab arms  mutations in the Fab portion of the |of Fab arms using an Fc domain with a
Fc of the antibody and mutation in the protein A of the
heterodimerization. Fc portion
Route of v SC IV IV

Dosing schedule

C1:days 1, 8, 15;

C2+:day 1, every 21 d, forup to
8 cyclesin CRorupto17
cycles for PR or SD

C1-3:days 1, 8,15, and 22;
C4-9: days 1 and 15;

C10+: day 1, every 28 d until
progression

C1: obin, day 1; glofit, days 8
and 15;
C2-12:day 1, every21d

C1:days 1, 2,8,9, 15, 16 of a 21+
d cycle;

C2-4:days 1, 8, 15 0fa 21-d
cycle;

C5+: day 1, every 14 d;

If CR for at least 9 mo: day 1,
every 28 d

CRS mitigation

Step-up dosing

C1D1: 1 mg
C1D8: 2 mg
C1D15: 60 mg
C2D1: 60 mg
C3+D1: 30 mg

Blood (2024) 1

C1D1:0.16 mg
C1D8: 0.8 mg
C1D15: 48 mg
C1D22: 48 mg
C2D1+: 48mg

43 (16): 1565-1575.

C1D1: obin 1000 mg
C1D8: 2.5 mg
C1D15: 10 mg
C2D1+: 30 mg

C2-C4: 80 mg (FL) or 160 mg
(DLBCL)

C5+: 160 mg (FL) or 320 mg
(DLBCL)
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Presenter Notes
簡報註解
3L, third line; DLBCL, diffuse large B-cell lymphoma; QoL, quality of life; R/R, relapsed/refractory.
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i Glofitamab vs Epcoritamab for DLBCL:%E #%
= % pivotal trials » % > 22 5 sl dp
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" Glofitamab has a fixed duration (21-day cycle x 12) and less frequent
administration

S

* Glofitamab does not require steroids for CRS mitigation

" Epcoritamab does not require obinutuzumab use for tumor volume reduction

Epcoritamab-bysp PI. Glofitamab-gxbm PI. Hutchings et al.’ NEJM’ 2022


Presenter Notes
簡報註解
CRS, cytokine-release syndrome; DLBCL, diffuse large B-cell lymphoma.
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Ijrug Mosunetuzumab Epcoritamab Glofitamab Odronextamab
Premedicl* A/P 500-1000 mg, 30 min prior, for C1 * A/P 650-1000 mg, 30-120 min before C1 [+ A/P 500-1000 mg, 30 min before all [+ A/P 650 mg, 30-60 min before all treatment
ations and C2 treatments treatments . Diphenhydramine 25 mg, 30-60 min prior
* Diphenhydramine 50-100 mg, 30 min * Diphenhydramine 50 mg, 30-120 min * Diphenhydramine 50 mg, 30 min before all infusion
prior, for C1 and C2 before C1 treatments before all infusions L Dexamethasone 10 mg orally, 12-24 h before
* Dexamethasone 20 mgor MP 80 mg, 1 | Dexamethasone 15 mg, 30-120 min * Dexamethasone 20 mg, 1 h before split dose, 20 mg IV on day of dosing, 10 mg
h prior, for C1 and C2. Continue all before C1 treatments and for 3 treatment on C1D8, C1D15, C2D1, orally on the day after step-up dosing.
premedications if CRS with prior dose. consecutive days after. Continue and C3D1. Continue if CRS with prior Following first full dose, dexamethasone 10
dexamethasone thereafter if G2 or G3 dose. mg before dosing; continue if CRS with prior
CRS with prior dose. dose.
2 Optional C1D15: 24-h admission C1D8: 24-h admission Performed during step-up dosing
CRS G1 G2 G3 G4 G5 G1 G2 G3 G4 G5 G1 G2 G3 G4 G5 |G1 G2 G3 G4 G5
grading
26% [17% 1% 1% 0% 34% 15% 3% 0% 0% 47% 12% 3% 1% 0% [85%-39% [13% 0% 0% 0%
Time course for CRS Median time (h) [Time course for CRS Median time (h) [Time course for CRS Median time [Time course for CRS onset [Median time (h)
onset to CRS onset onset to CRS onset onset (h) to CRS to CRS onset
onset
C1D1:23.3% C1D1:5 C1D1:5.8% All doses: 24 C1D8: 42.8% C1D8:13.5 [C1D1/2: 22%-24% All doses: 18-20
C1D8: 5.6% C1D8: 20 C1D8: 11.8% C1D15: 20 C1D15: 25.2% (range: 6-52) |C1D8/9: 27%-32%
C1D15: 36.4% C1D15: 27 C1D15: 42.8% C2: 26% C1D15/16: 21%-35%
C2D1:10.3% C2D1: 38 C1D22: 4.9% C3+: 0.9% C2D1: 14%-17%
C3+D1:2.4% C3+ 3% C2D8+: 9%-14%
Median  [3d (1-29 d) 2 d (range: 1-27 d) 30.5 h (range, 0.5-317 h) 8-10 h (range, 0.1-190 h)
duration of
CRS
Neurotox|G 1-2 G3 G4 G5 G1 G2 G3 G4 G5 G 1-2 G 3-4 G5 [G1-2 G 3-4 G5
icity
3% 0% 0% 0% 1.5% [1.3% (0% 0% 0.6% H% 3% 0% 4% (DLBCL) 0% 0%



Presenter Notes
簡報註解
A/P, acetaminophen (paracetamol); C, cycle; CR, complete response; CRS, cytokine release syndrome; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; G, grade; glofit, glofitamab; IgG, immunoglobulin G; IRR, infusion-related reaction; obin, obinutuzumab; PR, partial response; SC, subcutaneous; SD, stable disease.

A/P, acetaminophen (paracetamol); C, cycle; CR, complete response; CRS, cytokine release syndrome; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; G, grade; glofit, glofitamab; IgG, immunoglobulin G; IRR, infusion-related reaction; obin, obinutuzumab; PR, partial response; SC, subcutaneous; SD, stable disease.


Comparison of CAR-T cell therapy and Bispecific antibodies as 3-line
or later treatment for diffuse large B-cell lymphoma: A meta- analysis

Efficacy Adverse events of > grade 3

17%
60%4 19 20% -

11% 10%

1%

Pooled CR rate Pooled 1-year PFS rate Cytokine release  Neurotoxicity Infection
syndrome

CAR-T W Bispecific antibodi
o = RIPSCTIGRNHTOMIve B CAR-T M Bispecific antibodies

B Bispecific antibody group’s CAR-T naive patients

Blood (2024) 144 (6): 629-638



Comparison of CAR T-cell and bispecific antibody as
third-line or later-line treatments for multiple myeloma:
a meta -analysis

ooooo Lfor ImmunoTherapy of Cancer
2024;12:e010064.

Results CAR-T-cell therapy achieved significantly higher pooled CR rate (0.54 (95% CI
0.42-0.69) vs bispecific antibodies 0.35 (0.30-0.41), p<0.01) and pooled ORR (0.83
(0.76-0.90) vs 0.65 (0.59-0.71), p<0.01).

Figure 1. Response rates reported with BCMA CAR-T and bsAbs/BiTEs!

CAR-T bsAbs/BiTEs
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Take home message : Chemotherapy 2.0
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Take home message :Antibody 2.0 (Bispecific Antibody )
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