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Question for the day ™

CAR-T or BIiTE for Autoimmune Disease?




Outline

® Overview Autoimmune Diseases.

®* Overview Bispecific T-cell Engagers.

Clinical Development of Bispecific Therapy in AD.

Potential Advantages of BiTE Therapy in AD.




Autoimmune Diseases Overview
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Pathogenic Events Leading to Chronic Autoimmunity.

Autoimmune diseases (AD) comprise a heterogeneous
group of systemic conditions that affect the connective
tissues of the musculoskeletal system and internal
organs. AD are driven by chronic autoimmune
responses.
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Therapeutic Approach

AD typically require continuous or repeated administration of
immunosuppressive or biologic disease-modifying drugs.
Although generally effective, these therapies can cause both
short- and long-term side effects and may fail to control the
disease with risk of irreversible tissue damage.




Bispecific T-cell Engagers (¥)
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BiTEs are dual antigen targeting constructs that

engage the T cells to the target cell through

various target antigens. Gpa D3 CD19 SCDI9]
ScF ScF

Multiple BiTEs are already FDA approved (only

for cancer therapy) and many more are in B“natli'LEomab
clinical development.
T cell B cell

Availability is off-the-shelf allowing for immediate @ 5
treatment

Apoptosis of B cell

Bispecific T cell engagers (BiTEs) kill B cells by engaging T cells.
Clin Cancer Res. 2020;26:1541 Nat Med 30, 1533—-1534 (2024)




Clinical Development of Bispecific Therapy in AD ?



https://url.us.m.mimecastprotect.com/s/L6-wCjRA7rhn2QPm5H7sVum8E66?domain=link.broadcastmed.com
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Treatment schedule and tolerability of Blinatumomab in RA.

Patient no. 1 2 3 4 5 6
Inflammation

Subfebrile state Week1of3 Week1of 3 0 0 Week 1 Week 1

Chills Week1of3 0 0 0 0 0

Fever 0 0 o] 0 0 0

Elevated CRP Week Week1 0 Week1 0 Week 1

Waorsening of RA 4] ] 0] 0 o] ]
Neurotoxicity

Headache, malaise, confusion 0 0 0 0 0 0
Infections

Urinary tract Infection 0 Q0 ] Week 1 0 Q0

Herpes simplex 0 Week 3 0 0 0 (0]

SARS-CoV-2 0 Week 12 o} 0 0 0

Opportunistic 0 (0] ] 0 0 (0]
Myelotoxicity

Neutropenia 0 0 o] 0 0 0
Thrombocytopenia (0] (0] Q 0 0 (0]

Liver enzymes 0 0 0 0 0 0
Hypogammaglobulinemia (4] 0 0 0 0 Week 3
Others

Nausea Week 3 of 5 0 0 0 0

Tachycardia Week 2 o] Week 9

Headache 0 0] Week1 0

I —

Nat Med 30, 1593-1601 (2024) 8
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BIiTE Therapy for Multidrug Resistant/Refractory RA

a
10+ i i i . e . . @
200 B cells Before first infusion After second infusion, @ Individual patient . GI’OUD median
.
600 1 @ ~@- Individual patient 54 - - Naive a b C d 1
) —— Group median e o ~ 30 - »; 30 - . 100 - 8 - 120 -
Q N o
Tao] 04 3|p o < .. £ @ @ 100 A
3 ", 1 s Q = O _ 80 = o
Q 5 Plasmablost HLADR 1 0.4 c - c K27 c £
200 4 -5 7 190 Il N 3 201 E 3 20 A [} 24 2 E 80
k o. o Q o 4 = > 60 & =
B Nonclass-switched o =] o : a0 o 2
o memary 5 = @ b= = 8 > S 8 601
W15 8 718 g 104 E é é ° = .= 404 © 2 40
Days 5 : : : . 5k E " c =& a3 @
a [} (] o © O
ol = D 20 A < 20 4
5 : 5 .
d co1g - & A o o
0 2 6 12 0 2 6 12 0 2 6 12 .\\(\Q‘ ,\)Q
@ W
Weeks Weeks Weeks (bq,% N
(<0
/
e f h Baseline Follow-up
S T T YT T T 7
3 - Doppler+ Synovitis & >
=
— °
2 3 w
£ 4]
[*] I
. 2
o
=
3 ol
? 3
e CD20° CD27" cD27 g
cotg' Baseline Follow-up © 1997 Plasmablasts w 1907 NaiveBcells 4 i ' =
T 1 T & o
1 013 12 || | 122 6.02 S w0 8 g0 Baseline Follow-up e
PR B i i @ ® o
e { | 8 60 2 60 8
1 1 S o ) 8 : v
] S S g Baseline Follow-up O
B 1 i 5 407 B 407 :
& £ £ » 7%
81 ! § 2 5 20 &
o g ~
cD20 & 2 2 > 250 pm
O e ot =] 4
BL FU BL FU 2
2] =« g
f cowocoo Baseline Follow-up 5 10 cD27' 1gD* o 0 CD27" IgD
1 1 g Nonswitched IS Switched
Nonewitohed e 188 | |2as 367 O 80 9 memory Bcells © 80  memoryB cells
e " ] et ® ® b -
] ] g 60 8 60 2 2
1 o o =
8 F Fl e E, 40 4 a 40 - T o .
5 H = ]
a1 796 | | 90.8 £ @
© 8 8 .
gD g g 250 pm 250 pm
ane 3
g 8
CD19°CD20" 100 e @
CD21-CD27- Baseline Follow-up . CD20° CD38 §
T T 8. Immature B cells
Immature 1 1 o= 80
Boells i X H 0 o% .
1 =
1 i 2% g0 ot}
| ] 2y o
1 1 ‘6
| i i 28 0 » (@]
{ * | B g
24 1 E§ 20 - c ¥ ;
o 1 o - ~ CEha 1
= -@- Individual patient
51
cD20 @ ol e & Group median 250 pm X 250 pm
Baseline Follow-up

Deep remodeling in the B cell compartment = Clinical Efficacy Nat Med 30, 1593-1601(2024) 9
] e




Blinatumomab and Teclistamab for Refractory Myasthenic
Syndromes @
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Potential of short-term treatment with CD19- & BCMA-targeting T cell

engagers in autoimmune neurological disorders such as refractory MG.
Mol Ther. 2025 Sep 3;33(9):4135-4142. Mol Ther. 2025 Sep 3;33(9):4130-4134 o




CD3-BCMA BiTE in Relapsed Systemic Sclerosis after ASCT

A Clinical Responses
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Teclistamab in Autoimmune Diseases

A Clinical Responses

A Baseline Characteristics of Patients

VIG IVIG
BEL ANl —VOC BEL ANl — VvOC
MMF MMF
Prednisolone Prednisolone
HCQ HCQ
SLEDAI-2K
Teclistamab (x5) Teclistamab (x5)
3000 i 13 Ve 24
2 = 12 e 2 M Complement (2)
£ > ° M Anti-dsDNA (2)
%c 2000 T . o 16 | i W Rash (2)
2 2 10 S 124, & Oral ulcer (2)
s o °
€ e s, . L | | Arthritis (4)
g E 3 4 Leukocyturia (4)
& + ot 00000 o | Proteinuria(4)
LA L B e S AL N B e S . S W
0 2 4 6 8 1012 14 16 0 2 4 6 8 1012 14 16 0 2 4 6 8 10121416
Months Weeks
B Serologic Responses
006 038 006 038 006 08
Loj1s 15 Lo1s 15 Lox1s 15
3000+ 254 1.0+
2500+
- 20004\, 204 0.8
$ _ 15003 8-
8F 007\ 154 £ 06
= SR 3
gg 1504 % 104 §g 04]
27 100{ W 5]
so] 5+ 0.2
o] | ol IVIGY 4 4 0.0
0 2 4 6 8 1012 1416 0 2 4 6 8 101214 16 0 2 4 6 8 10121416
1800 v = 16,0007 ¢ v 100047 * v
] g ¥ Tocilizumab
15004 ] -
] & 12,000- 9 30
g 1200 =& £ 600
G o00d $E 3000 3%
Vs ] o5 = % 400
E 6004 w5 ool ge
300 E 200
£
0 3 [ e hnuin - 04
0 2 4 6 8 1012 14 16 = 0 2 4 6 8 101214 16 0 2 4 6 8 10121416
Weeks
C Immunologic Changes
B Cells Baseline After 8 Weeks
006 03
L0315 15
00477 Y
= o
g o003 3 | &
2 - Plasma 2
S 002 € Cells 8
o b
E a
% 001 {-0.2 2
o ‘ 2 E|
(v)
0.00 00 9 2. i s T
0 2 4 6 8 1012 14 16 ° 0 100 10* 10% 0 100 10* 10°
100
¢ Plasmablasts
B 80 Switched memory
% 2 60- W Unswitched memory w
%0 1gb-CD27 BCels
ge o || double-negative &
g 20 Naive
o 8 | ) Transition B cells 8.2% 3 0.3%
0246 810121416 100 104 10° 0100 10° 10°
Weeks CcD19

Teclistamab-Induced Remission in Refractory

of lung for carbon monoxide) —
percent of predicted

Variable Patient 1 Patient 2 Patient 3 Patient 4
Disease Systemic Primary Sjdgren's diopathic infl ¥y hi id arthritis
sclerosis syndrome myositis
Age —yr 60 57 24 52
Sex Female Female Female Female
Disease duration — mo 108 20 29 336
Arthritis No Yes Yes Yes
Myositis No Yes Yes No
Skin manifestation Yes Yes Yes No
Interstitial lung disease Yes Yes Yes Yes
Small-vessel vasculitis No Yes Yes No
Antinuclear antibodies — titer 1:3200 1:10,000 1:100 <1:40
Specific autoantibodies PM-Scl Ro, La, PL-7 MDAS CCP2, MCV
Teclistamab dose — mg 3.3/16.0/ 3.3/16.0/ 3.3/16.0/ 3.8/19.0/
81.9/75.0 82.0/82.0 80.0/79.5 94.2/94.2
Length of follow-up after first dose — wk 22 18 12 12
B Schematic Treatment Protocol
Day 1 Day 3 Day 5 1x Maintenance
Teclistamab, — Teclistamab, — Teclistamab, Teclistamab, —
0.06 mg/kg 0.3 mg/kg 1.5 mg/kg 1.5 mg/kg
C safety Analysis Results
Patient 1 Patient 2 Patient 3
(systemic (primary Sjogren’s (idiopathic inflammatory Patient 4
sclerosis) syndrome) yositis) ( id arthritis)
CRS grade 1 2 0 0
ICANS grade 0 0 0 ]
Myelotoxicity grade 0 0 0 0
Hypogammaglobulinemia (IgG, <4 g/liter) No No Yes No
Infections Gl cuT None HSV, URTI
D 1gG Levels in Serum E Changes in Serum ibodies at Latest Foll p
23005 ST:gr::r:'Ys Autoantibody Baseline Follow-up
2 ANA — titer 1:3200 1:100
d
2000 siome po— s:l‘:;'::' PM-Scl-75 — RU (normal <15) 30 1
Idiopathic 4 PM-Scl-100 — RU (normal <15) 35 3
— 1500 inflammatory . ANA — titer 1:10,000  1:3200
3 heumnatoid edtis i s".:"f::,ﬁ SS-A/Ro-52— Ufml (normal <25)  129.7 553
E jaid arthritis (primary 'i dfome) SS-A/R0-60 — U/ml (normal <25)  189.5 1313
24 $5-B/La — U/ml (normal <25) 2225 165.2
7 i PL-7— RU (normal <15) 122 91
500- Systemic’sclerosis | ___ Patient 3 (idiopathic /ANA — U/ml (normal <25) 1:100 1:100
inflammatory myositis) MDAS — RU (normal <15) 38 18
0 - T T T v r Patient 4 RF — U/ml (normal <25) 507.2 184
Baseline 1 2 3 4 Follow-up (theumatoid arthritis) ;Ccv:gl/'zl((:‘n;r':‘n:lljzzss)) 822.79 (3)(9)
No. of Teclistamab Dose " .
F Clinical Efficacy Analysis
Patient 1 Patient 2 Patient 3
(systemic (primary Sjégren’s (idiopathic inflammatory Patient 4
sclerosis) syndrome) yositis) ( id arthritis)
Before After Before After Before After Before After
Visual analogue scale (patient global) —mm 90 50 50 10 50 20 60 40
Modified Rodnan skin score — units 39 24 N/A N/A N/A N/A N/A N/A
ESSDAI (Sjdgren’s syndrome activity) — units ~ N/A N/A 34 15 N/A N/A N/A N/A
CDASI (skin inflammation) — units N/A N/A N/A N/A 22 6 N/A N/A
MMT-8 (diffusion capacity of lung) — units N/A N/A N/A N/A 138 150 N/A N/A
DAS28-CRP (arthritis) — units N/A N/A N/A N/A 36 16 56 19
Health assessment questionnaire — units 25 2.1 13 11 18 10 3.0 16
DLCOSB (single-breath diffusion capacity 34 33 23 27 44 57 76 72

Teclistamab-Induced Remission in Refractory

N EnglJ Med 2024;391:864-866. N Engl J Med 2024;391:867-869




Potential BiTEs Advantages

> Less expensive and time consuming than CAR-T.

Readily available — “Off the Shelf”.

No need to account for manufacturing process or conditioning regimens.
Lower toxicity profile specially for patients with comorbidities.

Likely less expensive as needs lower doses/short courses.

V. V V V VY

Therapy can be given fully outpatient and no need for prolonged observation

periods close to the treatment center.

A\

BiTE therapy could be implemented in the community easily compared to CAR-T.

A\

Easier to manage and potentially more controllable in case of over-suppression

of the immune system or off-target effects.

> Adaptability in chronic AD where repeated treatment may be necessary.
e
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