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Extracellular

Lupus, scleroderma, multiple sclerosis, and other autoimmune diseases all result from a treacherous immune system, which attacks a person’s own

= hi
Transmembrane [~ e healthy tissue. Existing treatments such as immune-suppressing drugs can help, but they don't always stop disease progression and can have
o = e o3 CD28 @EES o = e debilitating side effects. This year, a new approach, chimeric antigen receptor T-cell (CAR-T) therapy, yielded striking improvements in seriously il
Endodomain ITAM § 4-:):33 ; “':" ) ol timi "':" ﬁ':" patients, opening what may be 2 new chapter in autoimmune disease treatment.
L o C';” gﬁ: ¢ . o =~ 'zlﬁf,' AR-T therapy debuted as a blood cancer treatment almost 15 years ago (and was part of Science's Breakthrough of the Year in 2013). It's a whole
2% Generation :Jcros == (_;3 \\ (_;” _|_> STAT3/S different way of tackling disease: Doctors isolate T cells, the sentries of the immune system, from a patient’s white blood cells. They then genetically
¢ ¢ N (¢ engineer those cells—typically to seek and destroy B cells, anather component of the immune system—and return them to the patient. Cancerous B
1 . . .
3 Generation v Signal domain cells are at the root of certain leukemias and lymphomas, and CAR-T therapy can extirpate them.

4™ Generation

ER B cells also play a role in autoimmunity, in particular by releasing toxic autoantibodies that strike joints, lungs, kidneys, and more. And this year saw a

1L-12 slew of new clinical trials to test CAR-T therapy’s power against B cells in autoimmune diseases. In February, German researchers reported on 15

patients with lupus, scleroderma, or the muscle-damaging disease myositis, all of whom had gotten CAR-T therapy anywhere from 4 to 29 months

* ONCOLOGY LETTERS 20: 36, 2020 earlier. All eight of those with lupus were in drug-free remission; some of the others still had symptoms, but all had jettisoned immunosuppressants.

Other published success stories have emerged in myasthenia gravis and stiff-person syndrome, a painful and disabling neurological disorder. More

than 30 patients have been successfully treated so far. Researchers also made progress on understanding why engineered T cells might be so
effective—finding, for example, deep depletion of B cells in tissues other treatments can't easily reach, such as a patient’s lymph nodes.

TM: transmembrane domain
CoStim: co—stimulatory domaiin There's much more work to be done. Scientists are still trying to learn how frequently serious side effects such as an immune overreaction might
TRUCK: T cell redirected for universal Kine i k«illl'rmg accur, as well as how common complete remissions are and how long they last.

STAT3/5: Signal transducer and activator of transcription 3/%
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CAR-T Cell Therapy
Global Market Size
$79.6Bn

$3.9Bn

2023 2033

Source: 2024 Report by Nova One Advisor, a Canadian firm
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Global Immunotherapy drug market

2026 US$ 1,003
2020 US$ 3222

37% 27%
UsS$371< Us$270<

22% 13%

Uss70% us$1262t
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M Opdivo(Ono) B LN-144(GNBP) M Other

Source : IQVIA, The Global Use off Mediiiine: 2022
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Name Target Manufacturer Country Disease ORR CRR Adverse event CRS of NT of any Approved time PMID
of any grade any grade grade
(grade>3) (grade >3) (grade >3)
Kymriah (Tisagenle- CD19  Novartis pharma America B-ALL 81% 60% 100% (88%) 77% (46%) 40% (139%) 2017 Aug 29385370
cleucel) LBCL (3rd-line 52% 40% 100% (899%) 58% (22%) 26% (15%) 2018 May 30501490
treatment)
FL (3rd-line treat- 86% 69% 99% (78%) 49% (0%) 37% (3%) 2022 May 34921238
ment)
Yescarta (Axicabta- CD19  Kite pharma America LBCL (3rd-line 82% 58% 100% (95%) 93% (13%) 64% (28%) 2017 Oct 29226797
gene ciloleucel) treatment)
FL (3rd-line treat- 92% 74% 99% (86%) 82% (7%) 59% (19%) 2021 Mar 34895487
ment)
LBCL (2nd-line 83% 65% 100% (91%) 92% (696) 60% (219%) 2022 Apr 34891224
treatment)
Tecartus (Brexu- CD19  Kite pharma America MCL 93% 67% 100% (98%) 91% (15%) 63% (31%) 2020 Jul 32242358
lcabtage”e Akl B-ALL 71% 56% 100% (95%) 89% (24%) 60% (25%) 2021 Oct 34097852
euce
Breyanzi (Lisocabta- CD19  Juno therapeu- America LBCL (3rd-line 73% 53% 99% (79%) 42% (2%) 30% (10%) 2021 Feb 32888407
gene maraleucel) tics/bristol myers treatment)
squibb LBCL (2nd-line 86% 66% N.A. (92%) 49% (1%) 12% (4%) 2022 Jun 35717989
treatment)
Abecma (Idecabta- BCMA  Bristol myers America MM (5th-line treat-  73% 33% 100% (99%) 84% (5%) 18% (3%) 2021 Mar 33626253
gene vicleucel) squibb/bluebird ment)
bio
Carteyva (Rel- CD19  JW therapeutics China LBCL (3rd-line 78% 53% 92% (56%) 48% (5%) 20% (3%) 2021 Sep 36842849
macabtagene treatment)
autoleucel)
Carvykti (Ciltacabta- BCMA  Janssen biotech/ America MM (5th-line treat- 97% 67% 100% (94%) 959% (4%) 21% (9%) 2022 Feb 34175021
gene autoleucel) legend biotech ment)
CT103A (Eque- BCMA |ASO biothera- China MM (4th-line treat- 96% 74% N.A. (N.A) 93% (1%) 2% (0%) 2023 Jun 33512480,
cabtagene auto- peutics/innovent ment) 35314675
leucel) biologics

Journal of Hematology & Oncology volume 16, Article number: 97 (2023)
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https://jhoonline.biomedcentral.com/articles/10.1186/s13045-023-01492-8
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