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6755'5 Prof. Carl June

Father of CAR-T Therapy
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Car-T
(ChimericAntigen Receptor T-Cell Immunotherapy)
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BHACar-TIGFRFSE

Upenn+Novartis rrCLL 3 Lenti/4-1BB CR2, PR1
| B-ALL 30 CR27 |
MSKCC+JUNO rrCLL 3 Rv/CD28 PD3
| rrB-ALL 32 CR29 |
NCI+KITE rrNHL 20 Rv/CD28 CR10
rrB-ALL 21 CR4
Baylor Cancer rrNHL 6 Rv/CD28 SD2, PD4
Center B-ALL 4 CR2

B-ALL CRR 90%! !
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JULIET: Phase Il Primary Analysis of CAR T-Cell Therapy Tisagenlecleucel
in Adult Patients With Relapse RRDLBCL

6-Mo
Response, % B(?' St=21R)R 3-Mc(>nR=ess|:<))nse Response
(n = 46)
ORR (CR + PR) 53 |38 37 |
CR 32 30
PR 14 6 7

e Study met primary endpoint with ORR of 53% (95% CI: 42% to 64%)
« Significantly greater than null hypothesis ORR < 20% (P < .0001)

* No relationship apparent between tisagenlecleucel dose and 3-mo
response
 Responses observed across entire dose range

Phase Il Primary Analysis of CAR T-Cell Therapy Tisagenlecleucel in Adult Patients With Relapse RRDLBCL
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%B; | BE¥® | CR | PR SD CRSR B
I SIS,

1 23 10 8 5 iﬁﬁﬁﬁ
2 5 3 1 1 1ITIIZk
3 1 1 0 0 II
4 1 0 1 0 II
5 3 1 1 1 II
6 2 1 0 1 II
Bit | 35 11 8

(45.71%)| 31.43% | 22.86%
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BfE, kinghE, ZLARFE, BoE, MhE...

REHEE, WEBHRE, FeRE, RirE, SHEE

Clinical trials using gene modified T cells.

Cell type Antigen  Cancer type Toxicities Comments
TCR-T cells MART1  Melanoma No toxicity No toxicities because of the low avidity TCR
MART1  Melanoma Inflammation and destruction of Various on-target toxicities due to the high-avidity TCRs
and normal melanocytes in the skin,
gp100 eye, and ear
CEA Colorectal Colitis On target toxicity due to the TCR-T cells recognizing CEA
cancer expressed within normal colonic mucosa
NY- Synovial No toxicity No on-target toxicities were seen because of the lack of NY-
ESO-1 sarcoma and ESO-1 expression of normal tissues
melanoma
CAR-T cells CAIX Renal cell Liver toxicity On-target toxicity because of unanticipated expression of
carcinoma CAIX in biliary epithelium
L1-CAM  Neuroblastoma Grade 3 lymphopenia, No apparent evidence of toxicities to tissues known to
(CD171) neutropenia, low hemoglobin, express CD171 (e.g. adrenal medulla, central nervous system
bacteremia and pneumonitis and sympathetic ganglia)
Her2 Colorectal Lung toxicity Patient passed away may due to the cytokine storm and
cancer respiratory failure triggered by the recognition of low levels
of Her2 on lung epithelial cells
FRot Ovarian cancer No toxicity FRa is relative safe target because the expression in normal
tissues is restricted to the apical surface of some polarized
epithelial cells of normal tissues
CD19 Lymphoma Depletion of normal B cells CD19 expression in normal tissues is limited to “non-vital”
tissues, and thus represents attractive tumor target
CD20 Lymphoma No toxicity Like CD19, CD20 is also an attractive tumor target

Abbreviations: CEA, carcinoembryonic antigen; CA IX, carbonic anhydrase IX; L1-CAM, L1-cell adhesion molecule; FRa, Folate receptor-alpha.
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. The NEW ENGLAND JOU L of MEDICINE
The NEW ENGLAND JOURNAL of MEDICINE \ The NEW ENGLAND JOURNAL of MEDICINE
‘ BRIEF REPORT

‘ BRIEF REPORT ‘

Chimeric Antigen Receptor—Modified T Cells

focZ&cute Lymphoid Leukemi>

Chimeric Antigen Recgptor_MOdiﬁed Stephan A. Grupp, M.D., Ph.D., Michael Kalos, Ph.D., David Barrett, M.D., Ph.D.,
. e . s Richard Aplenc, M.D., Ph.D., David L. Porter, M.D., Susan R. Rheingold, M.D.,
T Cells in<Chronic Lymphoid Leukemi il

David L. Porter, M.D., Bruce L. Levine, Ph.D., Michael Kalos, Ph.D.,
Adam Bagg, M.D., and Carl H. June, M.D.

1% Marking

S SRR s

Patient 1

2019FEEY ZRITXFHNHAKARISE Patient 2

1ESfmE A fENLICD19 /958 =RICAR
(E&CD19, CD137FfICD3-0) SEAEBE
BETHEHEG, /M 18EFEEDlE, 0 20 40 60 80 100 120 140 160 180

BFAIaCLLESE, SRATIRETAR |e=mwe=

AJLAEFRISEIERIA641N B, BielENENT BEX I

SHRERMN, &ITEREMEEBET100MNA. Morgen RA, Science,2019.

Parkhurst MR, Mol Ther,2019.

B B =

Kandalaft LE, J Transl Med. 2019 Aug 3.

Copies/ug of Genomic DNA
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Car-TARRMNZ, BELESIE

FDARIEES

ﬂ’l.i m WARNING: CYTOKINE RELEASE SYNDROME AND
NEUROLOGIC TOXICITIES

c RS 9 4% See full prescribing information for complete boxed warning.
¢ Cytokine Release Syndrome (CRS), including fatal or life-threatening
3 OL‘ li 1 3 % reactions, occurred in patients receiving YESCARTA. Do not
administer YESCARTA to patients with active infection or
o inflammatory disorders. Treat severe or life-threatening CRS with
%t 4 /0 tocilizumab or tocilizumab and corticosteroids (2.2, 2.3, 5.1).

¢ Neurologic toxicities, including fatal or life-threatening reactions,

EE:E (o) d in patient ivine YESCARTA, includi tly
mgéﬂ 87 /o occurred 1n pﬂ 1en SI’EEEI‘lﬂg « 1ICIN lﬂg concurren }-

with CRS or after CRS resolution. Monitor for neurologic toxicities

ol o) after treatment with YESCARTA. Provide supportive care and/or
3 Lli 3 1 /O corticosteroids, as needed (2.2, 2.3, 5.2).

¢ YESCARTA is available only through a restricted program under a

yEt 2 % Risk Evaluation and Mitigation Strategy (REMS) called the
YESCARTA REMS (5.3).

https://www.fda.gov/downloads/BiologicsBloodVaccines/CellularGeneTherapyPr
oducts/ApprovedProducts/UCMS581226.pdf



Car-TiafTtEXFE

Reported causes of death after CAR-T-cell therapies (excluding progressive disease)

Study

Morgan etal.
(2010)*

Brentjens etal.
(z010)*

Frey etal. (2014)*

Kochenderfer
etal.(2015)**

Chongetal
(2016)*

Neelapu et al.
(2016)* (ZUMA-1)

Locke et al.
(2016)*® (ZUMA-1)

Turtle et al.
(2016)Y

Turtle et al.
(2016)

ROCKET
(2017)545°

ZUMA-1 (2017)™

Turtle et al.

Malignancy

Metastatic
colon cancer

CclL

B-ALL

PMBCL
FL

DLBCL

NHL

B-ALL

NHL

B-ALL
NHL

sl

Patient
age
(years)

39

69

>18

30

>18

>18

>18

48
52
>18

NA

>18

62

CAR-T-cell
product™
(designation or
name)

HER2-28-137-(

CD19-28-C
(19-28z)

CD19-137-(
(tisagenlecleucel,
previously known

asCTLO19)

CD19-28-C

CD19-137-(
(tisagenlecleucel)

CD19-28-{
(axicabtagene
ciloleucel; axi-cel,
also known as
KTE-C19)

CD19-28-(

(axi-cel)

CD19-137-(
CD19-137-(
CD19-137-(

CD19-28-C
(JCARO15)

CD19-28-C

(axi-cel)

CD19-137-(

CAR-T-cell dose (per kg)

1x10% total cells
1.2—-3.0x107

6.5x10°

6.7 x10°
8.4x10°
2.5x10°
NA

2x10°

2x10°%

11.6x10°CD4 +8.4x10°CD8"
1x10°CD4"+1x10°CD8"
10x10°CD4"+10x10°CD8"
10x10°CD4+10x10°CD8"
NA

NA

1x10°CD4"+1x10°CD8"

Day of
death after
CAR-T-cell
infusion

5

15
15
16
NA

NA

NA

122
30
13
NA

NA

11

Causze of death?

ARDS

CRS

CRS (+ Influenza B)

CRS (+ Pseudomonas sepsis,

pneumonia)

CRS (+ Stenotrophomonas
sepsis, pneumonia)

Unknown (possibly cardiac
arrhythmia)

Encephalitis

HLH

Cardiac arrest

CRS

Neurotoxicity

CRS (+ Gl bleed)
Neurotoxicity (+ CNS bleed)

Cerebral oedema
(5 cases)

Cerebral cedema

Cerebral oedema

37
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CAR- T- cell- related encephalopathy syndrome, CRES
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Bzl (CAR-T Off Tumor/On Target Effect)
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