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 Introduction – General concepts

 T cell engagers

o Prototypical TCE: blinatumomab

 NK cell engagers

o Case study: AFM13 in T cell lymphoma

 Immune checkpoint modulators

o Case study: MGD013, a PD1xLAG3 DART®

 Other bispecific Ab-based molecules

 Take home messages



Bispecifics: Year of FiH study entry
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Reichert, J, 2018, The Antibody Society website



Bispecifics in Oncology
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Most (80%) are for cancer; 51 at Ph1 and 9 at Ph2
• T-cell redirection (38/60, 63%) most common mechanism of 

action
• Most frequent TAAs are CD20 and B-cell maturation antigen 

(5 bsAbs each), followed by CD33 and CD123 (4 bsAb each)
EGFR family, Immune checkpoints targets also popular

• VEGF, EGFR, HER2 (5, 4, 2 bsAbs, respectively), with DLL3/
VEGF most frequent (3 bsAbs)

• PD-1, PD-L1 (4, 2 bsAbs, respectively) with PD-1/CTLA4 most 
frequent (3 bsAbs)

Reichert, J, 2018, The Antibody Society website
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Only 15 (20%) bsAbs currently in clinical studies are for non-
cancer indications

• 10 at Phase 1, 5 at Phase 2
Disorders include immune-mediated/inflammatory (9 bsAb), 
metabolic, neurological, ophthalmic, respiratory disorders and 
infectious disease

• Diverse array of targets, with IL-17 (3 bsAb) and TNF (2 
bsAb) most frequent

RO6867461 VEGF-A/Ang-2 CrossMab ready to enter Phase 3 in 
diabetic macular edema

Reichert, J, 2018, The Antibody Society website

Bispecifics in non-cancer indications



A zoo of 
formats exists 

Asymmetric

Brinkmann & Kontermann, MABS 
2017

Generally 
associated with 
extensive 
engineering
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Symmetric

Brinkmann & Kontermann, 
MABS 2017

A zoo of formats exists

Unable to 
have 
differential 
valencies
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Examples of bispecific diabody-based scaffolds

8

TCEs

NKCEs
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BISPECIFIC T CELL  ENGAGERS OR
BITE®



T cell engagers create an immunological synapse

CD3-engaging scaffoldRegular T cell activation

TCR structure
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TAA on 
tumor cells

Activation markers
 CD69 
 CD25 
 Granzymes 
 Perforin 
 Cytokines 

Proliferation

Apoptosis
 Caspase activation 
 DNA fragmentation 
 PARP cleavage 
 Morphological changes
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Cytolytic 
granule

Cytolytic Immune Synapse
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T cell engagers in clinical development
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Mostly Pre-PoC assets Strohl & Naso, Antibodies 2019



Prototypical TCE: blinatumomab – BLINCYTO®
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CD19 CD3e

 Engineering:
o 1 single polypeptide chain
o Flexible linker
o No chain dimerization

 Dosing
o Continuous IV infusion
o Dose weight-adapted
o Lead-in dose (1/3 of target) 

to diminish CRS risk

FDA approval history



BLINCYTO® TOWER 
Ph.3 study: SAFETY

Two black boxed warnings 
issued by FDA:
CRS
Neurological toxicities
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BLINCYTO® TOWER Ph.3 study: EFFICACY

15



16

BISPECIFIC NK CELL  ENGAGERS
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NK cell engagers: mimicking the TCE concept

 Mimicking Mab Fc 
properties: ADCC/ADCP

 Selective binding to 
CD16a/FcgRIIIa

 No binding to inhibitory 
FcgRIIa

 Independent of CD16a 
polymorphism (V/F158)

Major NK cell activators: CD16 and/or NKp46



Reminder: human FcgRs

18Activated by hIgG1



Examples of NK cell engagers
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Wurch & Chames, 
Médecines&Sciences 2019

Mode of Action Format Targets Molecules/ 

Biotech 

Development 
stage 

NK cell 
redirection 

Tandab 

Tandab 

triKE 

aTriFlex 

BiKE 

IgG like 

CD30xCD16 

BCMAxCD16 

CD133xCD16 

BCMAxCD200xCD16 

CS1xNKG2D 

CD20xNKp46 

 

AFM13 

AFM26 

N.A. 

N.A. 

N.A. 

Innate 
Pharma 

Ph.2 

PC 

PC 

PC 

PC 

PC 

 
 



AFM13 induces CD30-specific NK cell activation & 
proliferation
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Activation markers
 CD25 
 CD137 
 Granzymes 
 Perforin 
 Cytokines (IL15, IFNg) 

Apoptosis
 Caspase activation 
 DNA fragmentation 
 PARP cleavage 
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Pahl J et al, ASH2016

AFM13-mediated 
tumor cell killing

AFM13-mediated NK cell activation

AFM12: CD19xCD16a
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Wingert et al, ASH2018

AFM13-induced ADCP is:
• tumor antigen-specifc
• depends on binding to both CD16a on 

macrophages AND TA on tumor cells
AFM12: CD19xCD16a



23Sawas A et al, ICML2019

Disease: forms of cutaneous T cell 
lymphoma:
S-ALCL: systemic anaplastic large cell 
lymphoma 
T-MF: transformed mycosis fungoides 

Clinical response: CR, complete 
response, PR: partial response, PoD: 
progression of disease

% CD56+

% CD30+

 AFM13 well tolerated
 AFM13 high ORR 50% & active 

post-Adcetris
 Biomarkers indicated 

increased NKs in responders



24

BISPECIFIC IMMUNE CELLS MODULATORS



Major immune 
receptors controlling 
T cell activation

Bispecific MoAs engaging 
immune checkpoints:
Dual Targeting of 2 inhibitory 

ICPs i.e., PD1xLAG3
Dual co-targeting of one 

inhibitory and one co-stimulatory 
ICP i.e., PD-L1x4-1BB

 Tumor-restricted co-stim. ICP 
targeting i.e., Her2x4-1BB
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Examples 
of 
Bispecific 
ICP 
modulators

Wurch & Chames, 
Médecines&Sciences 2019
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Summary of Responses of PRS-343 in Monotherapy



Increase in CD8+T Cells Support 4-1BB Engagement 
by PRS-343
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TCR-based TCE Immunocytokines
Product: IMCgp100
Biotech: Immunocore (UK)
Engineered solTCR against 

gp100 fused to CD3 scFv
Pivotal study in metastatic 

uveal melanoma on-going

Product: bintrafusp alfa/M7824
Pharma: Merck Serono/NCI
PD-L1 Mab fused to TGFb trap
Pivotal study in 1st line NSCLC

Other examples of bispecific Ab-based molecules
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 Novel immune cell activators have emerged in the last decades thanks to the 
increased knowledge in tumor immunology and the engineering and design of 
numerous novel antibody- & non-Ig-based formats

 Most of these novel therapeutics showed promising preclinical data & for the most 
advanced early signs of clinical efficacy

 Despite the approval of blinatumomab in 2014 & first ICP inhibitors in 2011 (ipi) and 
2014 (nivo), next generation molecules with potential BiC profile show difficulties to 
gain approval

 Solid tumors remain a real challenge for these novel classes of immune cell 
modulators

 Combination treatments will certainly be needed to increase the clinical benefit for 
patients

Take-Home messages
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