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Anti—CD19 CAR T Cells in Refractory
Immune Thrombocytopenia of SLE

A Timeline for Treatment
Previous Treatment
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Li M, Zhang Y, Jiang N, Ning C, Wang Q, Xu D, Wang Z, Lv L, Zhou D, Zeng X. Anti-CD19 CAR T Cells
in Refractory Immune Thrombocytopenia of SLE. N Engl | Med. 2024 Jul 25;391(4):376-378. doi:
10.1056/NEJMc2403743. PMID: 39047248.




[Tapovoiaon mepPLOTATIKOU

(o Qoelg pebulmpedviloAovng N (« Tacrolimus +danazol )
* Solu-medrol 80 mg/d * IVIG 20gr/d for 5 days 6/2016
« HCQ 200 mg/d * Kukhoomopivn 200 mg/d 22 * Sirolimus 4/19-4/2020
* Tacrolimus 2 mg/d months

* High dose steroids * Rh-TPO+ eltrombopag 50
* Rituximab 100 mg /week for mg/d 8/2023
4 weeks
* PLTs=21000
- /

Oeparneio pe CD19 CAR-T
cells
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»

H aoBevn¢ umoPAnOnke oe Aeukadaipeon pe BAon To MPWTOKOAAO TOU VOCOKOUELOU

Ma tnv anoduyn cofapng alpoppaylag Eyve HETAYYLON OLLOTIETAALWY TPV KATA TN SLAPKELA KOL LETA TNV
Aeukadaipeon

H Aeukadaipeon dunpknoe 6 wpeg kot 20 Aemtd Kot To tpoiov Statpnbnke otoug 2-8 Babuoug HEXPL TN
HETAPOPA TOU OTO EPYACTPLO OTIOU TTAPACKEUACTNKOV TA AuTOAoya car t cells

GCs 5 mg/d kat HCQ ko Stakomn OAwv Twv avoookataoTaAtikwy 3 eBdouadeg mpv Tnv Asukadaipeon

lemphodepletion : Low-dose CYC (1x500 mg/m2) kat low-dose fludarabine

‘Eyxuon car-t cells 0.5 x10”26/kg BX nuépa 0 kot n HEyLoTn oUYKEVTPWON €MeTeLXON tnv 14n nuépa

H aoBevr¢ tnv nuépa 9 avéBaoce eumUPeTo £we 38.3 2 Udeon He amAd avaAyntika OxL AANEG
QVETILOU UNTEC EVEPYELEG

210 6unvo follow-up mARpng Udeon tng BpouPomeviag, xwpig umotpomnn MpwTtewoupiag Kat apBpitidag

Li M, Zhang Y, Jiang N, Ning C, Wang Q, Xu D, Wang Z, Lv L, Zhou D, Zeng X. Anti-CD19 CAR T Cells
in Refractory Immune Thrombocytopenia of SLE. N Engl | Med. 2024 Jul 25;391(4):376-378. doi:
10.1056/NEJMc2403743. PMID: 39047248.
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» Oepareio pe CD 19 CAR-Tcells Aoyw avBektikoTnTOC

C Platelet Counts before and after CD19 CAR T-Cell Infusion
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Li M, Zhang Y, Jiang N, Ning C, Wang Q, Xu D, Wang Z, Lv L, Zhou D, Zeng X. Anti-CD19 CAR T Cells
in Refractory Immune Thrombocytopenia of SLE. N Engl | Med. 2024 Jul 25;391(4):376-378. doi:

10.1056/NEJMc2403743. PMID: 39047248.
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Avtoavtiowpata

D Antinuclear Antibody Titer before and after CD19 CAR T-Cell Infusion
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‘Tapering GGCs o¢

2.5 mg prezolon

‘ HEPQ TTAPA HEPQL
Tov 60 pAva 7° punva
napakoAoldnong napakoAouBnong
mAnpng Leon g
Bpoppormeviag —

XwpLic E€apon amnod
‘I‘Ipwtewoupia KOLL apepw’oeLq Ka
apBpitda oe vedpoug
Udeon ano 2014



AvoocomaBboAoyla ctov
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Organ Damage

Figure 1. The impaired i system in pati with ic lupus eryth (SLE). Defective apoptotic clearance allows
deposition of immune complexes which can stimulate B and T cells. Hyperactive B cells then produce auto-antibodies which activate complement,
causing tissue damage. Plasmacytoid dendiritic cells (pDCs) activated by immune complexes then release excessive interferon a/ (IFNa/B),

again causing tissue damage. At each pathway, the known associated loci are indicated. All of the loci produce loss of both self-tolerance and
autoimmunity, as seen in SLE. APC_ antigen-presenting cell; BANK1, B-cell scaffold protein with ankyrin repeats 1; BLK, 8 lymphoid tyrosine kinase;
HLA-DRBI1, human leukocyte antigen-DRB1; IFIHT, interferon-induced helicase 1; IL10, interleukin-10; IRF, interferon regulatory factor, [TGAM,
integrin, alpha M; LYN, V-yes-1 Yamaguchi sarcoma viral-related oncogene homolog; MHC, major histocompatibility complex; Mg, microphage;
NCF2, neutrophil cytosalic factor 2; PRDM1-ATGS, PR domain containing 1, with ZNF dormain-autophagy-related 5 homolog; PTPN22, protein
tyrosine phosphatase, non-receptor type 22; RasGRP3, RAS guanyl releasing protein 3; STAT4, signal transducer and activator of transcription 4; TCR,
T-cell receptor; TNFAIP3, tumor necrosis factor, alpha-induced protein 3; TNFSF4, tumor necrosis factor superfamily, member 4; TNIP1, TNFAIP3-
interacting protein 1; UBE2L3, ubiquitin-conjugating enzyme E2L 3.

Kidney Skin Lungs Brain

Jule Taubmann et al. CD19 CAR-T cell treatment: Unraveling the role of I
cells in Systemic Lupus Erythemaosus.Arthritis Rheumatol 2024



PoAog B kuttapwv otov ZEA

*Katd tn Stdpkela TG
Stadopomnoinong toug Ta B-kuttapa
ekppalouv popla otnv eMPAveLa ,
TOL OTtoLOL ATTOTEAOUV BEPATTEVTLIKOUC
otoxouC (Aépdwpa, Asuyatuia,
QUTOAVOOO PEVUMATLKA VOCOHOTA,
MS, nepdya, ITP)

*CD20 —kUploc otoxoc —ekppaletal
otnv enidpdavela amno pre-B cell state
LEXPL Kall TaL B-kUTtTapa pviung

*[TAa.opaBAAOCTEC Kall
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Jule Taubmann et al.CD 19 CAR-T cell treatment: Unraveling the role of B
cells in Systemic Lupus Erythemaosus.Arthritis Rheumatol 2024




Abnormal B-cell development in SLE
what the genetics tell us
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Limited theurapeutic efficacy of anti-CD20 b cell depletion
strategies in SLE: B-cell lineage specificiy
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Complete B cell and plasmablast depletion predicts better clearance of
autoantibodies and clinical response after RTX treatment

Clinical R nse
A Anti-dsDNA ¢ i
[l nerR [l PCR O[] MCR
complete incomplete
depletion depletion p=0012
07 1 1
: p=0.012 ' o -
8
7
6
% 5
5 4
E 3
— = .3
> 1
% 0 —

014 26 0 14 26 Compe.  muampys

B cell depletion after 2™ infusion of
rituximab

} Vital EM et al. Arthritis Rheumatol 201 |



SLE-associated immune abnormalities may influence effector
mechanisms of anti-CD20 mAb
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} Jule Taubmann et al. CD19 CAR-T cell treatment: Unraveling the role of B
cells in Systemic Lupus Erythemaosus.Arthritis Rheumatol 2024



CAR T cells
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FIGLRE 2
The tirneline of key milestones in the development of CAR T cell therapy

Aroshi Mitra et al. From bench to bedside: the history and progress of CAR T cell therapy.Frontiers in Immunology
2023



CAR-T cells
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Aroshi Mitra et al. From bench to bedside: the history and progress of CAR T cell therapy.Frontiers in Immunology
2023



CAR Tcells

Deep B Cell Different Sources of Target Engagement
Depletion and Rebooting Autoantibodies and Tolerabilicy
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} Jule Taubmann et al. CD19 CAR-T cell treatment: Unraveling the role of B
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CAR T cells

+/- bricging

chemotherapy

4 :. _\ \ //

< ¥

Activation, expansion, ‘..‘
transduction 4
| Lymphodepletion |
] ~ -
CAR-T
administration
} Jule Taubmann et al. CD19 CAR-T cell treatment: Unraveling the role of B

cells in Systemic Lupus Erythemaosus.Arthritis Rheumatol 2024



A Case series of anti-CD19 CAR-T cell
therapy in autoimmune diseases

Table 1. Characteristics of 15 Patients with Autoimmune Disease at Baseline.™

2 & i 5 2 & " 2 P Pati Pati Pati Patient  Pati Patient

Characteristic 1 ] 5 4 5 & T 2 | 10 11 12 13 14 15
Mge fyr) i 23 ok 24 12 3z 13 s 41 43 43 &0 16 3T 47
Sex F 0] F F F F F F 0] F it it M F LY
Diszarse SLE SLE SLE SLE SLE SLE SLE SLE 1t ik (LA S5¢c S8¢c 55c S5c
Disexse duration (yr] 4 1 E 9 3 18 1 i 2 5 1 2 2 1 11
Follow-up [mo) X 25 21 19 15 15 12 3 12 1E 5 13 10 T 4

Autoantibodies

Lead dsDMA  dsDMA  dsDRNA Sm dsDNA dsDMA  dsDBA dsDNA Joul Jo:l PL:7 RMAP I S 70 Scl?d Scl?0
Cooebeaed am Sm am P

Sl 100
Crther P, Ra&d Ku Ro52 /60 RHMP RMP a3 RoS52 Rl

Organ imvolvement

Skin W ¥ ] W ¥ [ W W ¥ a o [ W ¥ 1
Eidmey " v 1 " v 1 1 W o a o a o «F o
Mephritis (WHO Ll 1] n =y =% L] I I o a o a o o ]
grade}
Lungs . o 1 . o o a " v . 1 1 . v '
Heart W o ] W o o a i] o a o [ W o ]
Bone marrow 4 o o a ¥ 1 a o (] a (] a o o ]
Murscles o o o a o o a o ¥ 4 ¥ a o o ]
Joints o ¥ 1 # ¥ 1 a # o # o 1 # o ]
Treatments
Glucocorticoids * ¥ 1 * ¥ ¥ 1 4 ¥ * ¥ * o o
HCQ # ¥ ] # ¥ ¥ ] # o a o a # o o
Mycophemaolate # ¥ 1 # ¥ ¥ 1 # o # o 1 # ¥ 1
Methotrexate a o o 4 o ¥ a 4 o a o 4 a ¥ ]
Azathicprine a o ] W ¥ ¥ a W o a ] a a o ]

Fabian Muller et al. CD19 CAR-T cell therapy in Autoimmune
Diseases A case series .N Englan ] Medicine 2024
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Long term efficacy:

complete abrogation of disease symptoms
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Reconstituted B cells showed a naive phenotype, memory B cells

were reduced and plasmablasts disappeared

A Patients with SLE with More than 1 Yr of Follow.up after CD13 CAR T.Cell Therapy (N =6}
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Tolerability of B cell depletion

» KUplec avnouxieg N LELWMEVN XULLKA 0VOOOATTOKPLON KOl N
uTtoyappacdatpvatpio pe avénuévo kivouvo yla AoLUwEELS

» Havaoclotaon twv B kuttdpwyv petd amno Beparneia pe CDI9CAR-T cells
elval Bpaxela pe peon nepiodo 3-4 LAVEC LETA TNV €yXUON

» Autn n Bpaxeia nepiodoc B kuttapiknc amAaciog Sev eMLTPENEL vl
avarntuxBel uroyappaodatpvatpio kot mepLlopilel To xpOvo pn
QTTOTEAECUATLKN G AmavTtnong o€ eLBoALacOUC
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Safety of CAR T cell therapy in SLE

Table 2. Short-Term Safety of CD19 CAR T-Cell Therapy in Autoimmune Disease.*

/ Patient  Patient  Patient Patient Patient Patient Patient Ps.tieﬁ\ Patient  Patient Patient  Patient Patient Patient Patient
Variable 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15
Disease SLE 5LE SLE 5LE SLE SLE 5LE SLE 1M 11 1M 55c S55¢c 55¢c 55¢c
CRS (grade) ] 1 1 1 4] L] 1 1 2 1 1 1 L]
ICAMS [grade) ] L1 o 0 4] 0 ] o o [ 0 0
Bone marrow toxicity | 0 0 o 0 0 o 0 o 0 0 o o 0 0 0
TOC treatment ] 0 o - 0 + L] - - + - ] 0 0 L]
GLC treatment ] 4] o 0 4] o 0 o [ + o o [ [ 0
Low IgG + + + 0 0 0 0 + + 0 o o 0 0 0

\LE substitution ] = o L] 4] o L] + / 1] 0 ] ] 0 1] L]

Table 3. Long-Term Safety of CD19 CAR T-Cell Therapy in Autoimmune Disease.*

Patient

Mo. Disease =3 Months 3—6 Months 6-12 Months =12 Months

1 SLE y 0 1] URTI {nonspecified)

2 SLE o 0 URTI (SARS-CoV-2{) URTI (nonspecified)

3 SLE LIRTI (SARS-CoV-2) ] URTI (nonspecified) URTI (SARS-CoV-2)

and herpes zoster

4 SLE 0 V] o Ortitis

5 SLE o URTI (SARS-CoV-27) o [¥]

3 SLE 0 LIRTI (SARS-CoV-21 URTI (SARS-CoV-2{) URTI (nonspecified)
and RSV}

T 5LE o 0 o

] SLE Pneumaonia 0

9 1M o Enteritis {nonspedified) o

& vt £ Herpersimpter &

11 1M URTI {nonspecified) 0

12 S5c o URTI (Haemaphilus o o
influgnzag)

13 55¢c o Cellulitis Herpes zoster

14 55c URTI [SARS-CoV-27) 0

15 55c o

Fabian Muller et al. CDT9 CAR-T cell therapy in Autoimmune
Diseases A case series .N Englan ] Medicine 2024



Key messages

H xprion CART cells otov ZEA eival amoteAeopatikn kot aopoAng

Obényei og pla MARpn e€aAsPn Twv B AepudoKUTTAPWY = LELWON TTIAPAYWYNC
QUTOOVTIOWHATWY

Ertituyxavel ypriyopn Kol amoteAECUATIKN) UDESN KALVIKWVY KAl EPYAOTNPLOKWY
TIAPAUETPpWY Ttou Slatnpeital

Ta B kUTTapa emOTpEPOUV 0€ OAOUG TouG 0.oBeveic aAAd Sev tapatnpouvTaL
UTTOTPOTIEG TNG VOOOU
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