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Chimeric Antigen Receptor (CAR) T cell therapy

ANTIGEN SPECIFICITY

SIGNAL TRANSDUCTION/ACTIVATION

CD28 or 4-1BB
—

CD3¢

CD3¢

CAR heavy and light chain chains are components of the B-cell
receptor

Miller JF, Sadelain M. Cancer Cell. 2015;27(4):439-449.

CARs integrate key components of intracellular TCR signaling and costimulatory
domains
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CAR-TIEE

Patient Referral

Referring physician
contacts CAR T center
to consider patient

T

I

~~

4D

Evaluation

REFERRING
PHYSICIAN

CAR T center receives

information about
potential patient

ASTCT CAR-T Slide Library

= EE

'l

AE

Insurance
Approval

Commercial: CAR T
center submits claim for
insurance approval*

Eligibility
Research: Center
evaluates eligibility
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Lymphodepleting
Chemotherapy
Prior to infusion, the

patient is reevaluated to
ensure eligibility. Eligible

CAR T Provider Care
After CAR T infusion,

Return Home

; ; X When patients are
CAR T cells are patients then receive patients stay close to the .
processed and lymphodepleting CAR T provider for medically stable, the
manufactured chemotherapy monitoring CAR T provider
transitions care back to
O the referring provider
I T
CART
Provider
l Bridging Therapy REFERRING
Patients may need PHYSICIAN
Medical Work-Up bridging therapy and/or
. . Apheresis laboratory monitoring :
Patient visits CAR T . with their referring CAR T Infusion
center for initial Followmg physician during CAR T-cell infusion
assessment, pathology  leukapheresis, the : dministered by th
review, etc cells are shipped manufacturing a (r:n ArlgsTere g €
for processing and provider
manufacturing
! WORKING GROUP 5
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2024.9 2024.10
Age/
53 Male 70 Female 13 Female 31 Female 76 Male 61 Female
gender
Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL




2023.5 2024.10

Age/ 53 Male 70 Female 13 Female 31 Female 76 Male 61 Female
gender
Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL
1. R-CODOX-M/R- 1. R-COP, RB- 1. FRALLE 2000 1. GRAALL induction,
IVAC (Il), CR Copanlisib, B2 protocol, refractory 1. R-CHOP(6),
2. allo-MUD-PBSCT +local RT, PR relapse 2. NI1+FLAG, 1. R2-COP, CR1 CR1
2. R-ESHAP, CR2 2. haplo- HSCT, consolidation 2. R-ESHAP(III),
3. auto-PSBCT CR Inotuzumab + Bloc CR2 relapse, duration
Prior relapse 55 months MTX, CR of remission: 9
therapies post-HSCT relapse 25 months 3. allo-MUD-PBSCT, months
relapse 31 months post-HSCT relapse 6 months  relapse, duration
post-HSCT 1. Blinatumomab, post-HSCT of remission: 15
refractory 4. Inotuzumab,PR months 1. Pola-RICE(lII),
2. Inotuzumab, 5. Blinatumomab, PR
CRi CHR
Prior lines
of 2 3 4 5 2 2
therapies




Washout periods prior to leukapheresis

7 days
e |Intrathecal
methotrexate? —3 days
4 weeks e Therapeutic doses of * Short-acting
8 weeks _ « Donor lymphocyte steroids (especially cytotoxic/antiproliferative
s Clolagbire infusion completed dexamethasone) drugs (eg, HU)
* T-cell lytic agents e Pegylated asparaginase | ® Lenalidomide

O oqo)@

45 weaks 14 days Leukapheresis
e Allogeneic cell therapy * Systemic chemotherapy S5 days
: - - * GVHD therapies e Short-acting growth factors

Special considerations: (eg, calcineurin inhibitors) e Nilotinib
e Bendamustine and fludarabine: e Long-acting growth factors

Washout >12 weeksP e Imatinib
e Alemtuzumab and ATG: e Dasatinib

Washout =6 months® e Ponatinib

¢ Blinatumomab®

Cytotherapy. 2022 Sep;24(9):869-878.



70 Female 13 Female 31 Female 61 Female
Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL
* R-BOEMS (1),
PD; . ey
. PBGR e Polatuzumab- * Blinatumomab, modified iR2
. RB, good PR relapse ARR- (ibrutinib,
Bridging  (Polatuzumab, . : Inotuzumab, o
therapy  Bendamustin * Lenalidomide CRi * \Venetoclax+ GemOx(l)+ rituximab,
. ’ +acalabrutinib, Blinatumomab  ARR(lll), PR lenalidomide)
Obinutuzumab
. . CR3 , refractory +XRT, late CR2
, Lenalidomide)
+ XRT, PR
Disease When to consider bridging therapy Choices for bridging therapy
NHL Bulky disease (=10 cm), > 1 extranodal site involved, stage 3—4 disease, bone marrow Rituximab *+ chemotherapy (gemcitabine, etoposide, cisplatin, cytarabine,

involvement, elevated pretreatment LDH, CRP

b

B cell ALL Bone marrow blasts > 5%, extramedullary disease, CNS disease

EJHaem. 2022 Jan; 3(Suppl 1): 39-45.

bendamustine, oxaliplatin)

Polatuzumab (+ bendamustine, rituximab)

Single agent: lenalidomide, BTK inhibitor, Tafasitamab_?
+ Steroids

=+ XRT

Chemotherapy (single agent or combination): vincristine, doxorubicin/idarubicin,
mercaptopurine, methotrexate, fludarabine, cytarabine, cyclophosphamide
Single agent: TKI, hydroxyurea, inotuzumab ozogamicin, blinatumomab ©

=+ Steroids
10



Washout periods of bridging therapy

Washout
Tyrosine kinase inhibitor 3 days
Short-acting cytotoxic/anti-proliferative drugs 3 days
Intrathecal therapy 1 week
Radiotherapy 1-2 weeks

P.J. Hayden, et al. Ann Oncol. 2022; 33(3):259-275

High-dose chemotherapy

30

3-4 weeks

40

11



2024.10

Age
ge/ 53 Male 70 Female 13 Female 31 Female 76 Male 61 Female
gender
Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL
Lvmoho- Fludarabine FLU 30
D:; IEtin FLU 25 mg/m?/day + 30mg/m?/day + mg/m?/day FLU 25 mg/m?/day +
repimeng CYC 250 mg/m?/day Endoxan + CYC 500 CYC 250 mg/m?/day
8 500mg/m?/day mg/m?/day
Cell 5.2 x108 4.0 x108 3.5 x 106/k 1.5 x108 3.0 x108 3.8 x108
CAR+ viable T CAR+ viable T 3 8 CAR+ viable T CAR+ viable T CAR+ viable T
dose viable T-cells
cells cells cells cells cells
Grade 2; Grade 2; Grade 1
D+2 - D+4 Grade 1; Grade 1; D+3-D+21 Grade 1; D+2-D+7'
CRS Fever, D+3-D+7 D+4-D+5 Fever, D+2-D+6 .
. : : Fever, cervical
hypotension, Cervical edema Fever hypotension, Fever .
: : and facial edema
Cervical edema Cervical edema

12




* CRS--Cytokine release syndrome

é N\
@ e ¢ ® Neurotoxicity
Endothehal Delirium X4 2R30% -100%
°© o Endothehum ® activation © Aphasia EREE_'_BO ° OO 0
= = \/: = Seizures \ D
Pericyte o Cerebral edema
©) © C Q ® Intracranial hemorrhage - ~

Altered blood- Increased vascular 1—14 9{ W E ﬁg Eéf SE

brain barrier permeability
Inflammatory Macrophage Hemodynamic instability
cytokine release mediator release Tachycardia

Hypotension
2 6©

Capillary leak syndrome EP ﬁl Eﬂ E ﬁﬁ 335 ?é 7 9&

G J

Organ dysfunction

AST and ALT elevation
Hyperbilirubinemia
Respiratory failure

13
June CH, O’Connor RS, Kawalekar OU, Ghassemi S, Milone MC. Science. 2018;359(6382):1361-1365.



CRS: Clinical Signs and Symptoms

The hallmark presenting sign of CRS is fever that occurs after infusion of immune effector cells

Organ System

Symptoms and Findings Can Include

Constitutional Fever = rigors, malaise, fatigue, anorexia, myalgias, arthralgias, nausea, vomiting, headache
Skin Rash

Gastrointestinal Nausea, vomiting, diarrhea

Respiratory Tachypnea, hypoxemia

Tachycardia, widened pulse pressure, hypotension, increased cardiac output (early), potentially diminished cardiac

Cardiovascular
output (late),

Coagulation Elevated D-dimer, hypofibrinogenemia + bleeding, disseminated intravascular coagulation
Renal Azotemia
Hepatic Transaminitis, hyperbilirubinemia

Headache, mental status changes, confusion, delirium, word-finding difficulty or frank aphasia, hallucinations,

Neurologic : :
tremor, altered gait, seizures

14
Lee DW, Gardner R, Porter DL, et al. Blood. 2014;124(2):188-195.



Cervical Edema as Local Cytokine Release Syndrome

--Cervical Edema Extending to the Larynx as Local Cytokine Release Syndrome Following Chimeric

Antigen Receptor T-Cell Therapy in a Boy with Refractory Acute Lymphoblastic Leukemia

Body temperature [ C]

40
38 :
Cenical edemA

36
Tocilizumab v = i

5 misll Bell =
$  CRPmgaL)
2
1
0

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
a 'T‘CAR-T infusion Days after CAR-T infusion

B -chml
1

.
>
' v\\

Day 5 Day 5
b (AM, before DEX) (PM, after DEX)

Dorsal

Arytenoid and
corniculate
cartiages

Day 5§ Day 6
d (AM, before DEX)

15
Case Rep Oncol. 2022;15(1):257-262. d0i:10.1159/000522669



Cervical Edema as Local Cytokine Release Syndrome

-- Cervical Local Cytokine Release Syndrome Following Chimeric Antigen Receptor T-cell Therapy in Patients With Relapsed

or Refractory Diffuse Large B-cell Lymphoma

A. At the emergence of local cytokine release syndrome (CRS) on day st pore st o =
five post-CAR-T cell infusion. CAR-TEH FEFEA KX CAR-TEHI X 1BFE )\ K4ERE

B. After the resolution of local CRS.

16
Cureus. 2023 May 11;15(5):€38905. doi: 10.7759/cureus.38905



2024.8 2024.10
Age/
53 Male 70 Female 13 Female 31 Female 76 Male 61 Female
gender
Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL
Grade 2; . . .
o G omen oSN Swen gkl
CRS Fever, D+3-D+7 D+4-D+5 , ,
. : Fever, Fever, , cervical Fever, cervical
hypotension, Cervical edema Fever ) : :
. Cervical edema and facial edema and facial edema
Cervical edema
* Five doses of
CRS One dose of Three doses of * Four doses of Three doses of tocnIIDliuzrr;az on
manage tocilizumab on tocilizumab tocilizumab on  tocilizumab on . 94 = ¢
ment D+3 On D+3, 4,7 D+2,4,6,10 D+2,3,6 0650
dexamethasone
on D5,7

17
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e Tawan CAR-T Cell
Therapy Handbook

EAREAL
‘v FEREMBFSY PEREMARBHSHSY
The Hematology Society of Taiwan Taiwan Society of Blood and Marrow Transplantation
@ ‘F!Eiﬁﬁ.!' T BMREEBESR
/' Teiwan Oncology Soci Taiwan Society for Immunotheropy of Cancer

* CRSZ BB R B TiE ©

/

-

BB sE24R IR PR
£88 =38°C B8R =38°C B8:8 >38°C g8i8 =38°C
=] A =] A
fdlzdinl BHEDE  FHERAER AEENE « BEBAHES AEELE  FERSEAER
=] B/ B/ek FESmERERE)
EREIER AEREABRETEES BEEREELAREERS Bk
<6 L/min £ 2 RmEH >6 Umin @iESm ~ @& - AEREBIATERS
(blow-by) 78 5% JEBRARGDS EREERR
gfVenturi mask;&#% (G045 48 IEBRIEOR 8% [CPAP]
& [ IEEEIE IR [BiPAP] ~
R ER)
| | |
I EHICU |
|| || ||

| MR R EMRERRER - RERMERERENERGRRERRE (R - BRERS) |
af MRS (CRS) (ERERETZEA)

| CUBTFERL B AR Stocilizumab 8 mg/kg (B AR 800 mg)?
||

#WEICU®

AR T Sdexamethasone
10 mg/6h 1-3%

¥HBRE 5 dexamethasone
20 mg/6h 3K

3-TRES HE

EIFAmNE EH+1 205 N ESE

ERACER BN EHEIAR 5 tocilizumab 8 mg/kg (RAREI & 800 mg)**

RS - TERRHE

tocifzﬂgrjiﬂﬁéznfg/ » R Sfdexamethasone BRI Stdexamethasone * SRS methylprednisolone
(FAHIE 800 mg)’ 10 mg/6h 1-3% 20 mg/6h 1-3% g;;ég?ngg ;ﬁ;f;;zfﬁ
K125 mg x 2JCAFRE
K60 mg x 2GEER
230 kgBy 53 -+ tocilizumablli12 ma/koMIEET * ERBEICANS - AIEEER
R DA - BESE2RBEARBEEICU $%F tocilizumab (RE—K
CH2#RCRS » B BRI RIS Fdexamethasone Ktocilizumab BINEE)

18



CAR-T date 2024.10
Age/ 53 Male 70 Female 13 Female 31 Female 76 Male 61 Female
gender
Disease R/R DLBCL R/R DLBCL R/R ALL R/R ALL R/R DLBCL R/R DLBCL
ICANS
ANC on D+27, ANC on D+10 ANC on D+44,
| platelet on D+35; ANC on D+15, Persisted platelet on D+33
Cytopenia G-CSF, thrombocytopenia G-CSF, ANC on D+7 ANC on D+6
platelet on D+10 ’ .
eltrombobag eltrombobag transfusion
support support support
Hypogamma |G support IVIG support IVIG support
globulinemia
Relapse refractory
Disease Curre'ntly on CR MRD (-) Relapse on D+57 CR
status Epcoritamab
+Polatuzumab

ICANS:Immune Effector Cell-associated Neurotoxicity Syndrome

P.J. Hayden, et al. Ann Oncol. 2022; 33(3):259-275

19



Candidate
presentation
in CAR-T
Committee

Patient
evaluation

Patient approval
from National Expert
Commission

CAR-T COMMITTEE

CAR-T)RERIZ(NFERLE

ﬂ'

Outcomes record
and evaluation

Pharmacovigilance
and monitoring

Marzal-Alfaro MB, et al. Front Oncol 2021; 11: 636068

CAR-T MULTIDISCIPLINARY UNIT

MANUFACTURER

i
(
!
¢ CAR-T drug > Confirmation and /s N
order slot assignation N—¥
| g £ BeL S B P Ly
© |
i
Apheresis < )
: T-cells genetic
Shipment -»| modification and —— . N
- "™ o I 5 AEE T
= q I
:l A Therapy prescription e CAR-T reception
o0 ¥ and storing :
<C l Pharmacy verification :
L i X
I hz EX3 31
O I gl% F—TTEI'L I:IB
; CAR-T thawing and CAR-T : L
dispensing administration
- |
|
i
Patient I
i O O BESE EXT Y
education : *EE n%ﬂ;'i [£45] %FJ' *4
!
|
|
i
|
i
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Order Summary

Product Order Details

Patient Name

—1

Date of Birth Indication/Clinical Trial
: Diffuse Large B-Cell Lymphoma

ORDER

Confirmed Received
30 Jul 2024 09:09 TAIPEI 18 Aug 202412:28 CET

FA 5

FEiBCell ChainiB it i)

Finished Product Shipments Infusion CellChain™ Classic Orders Q e Ya-HsienWang

Returnto Dashboard

EditOrder Report Unusable Product

Novartis BatchID

Prescriber Ordering Hospital Referral Center
Chi-Cheng Li Hualien Tzu Chi Hospital, Buddhist Tzu Chi Medical
Foundation

APHERESIS MANUFACTURING DELIVERY

QA Testing Completed Delivered
08Sep2024 12 Sep 2024 13:00 TAIPEI

FINAL PRODUCT RELEASED
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') NOVARTIS
Noverte Pcrs SeomAG CERTIFICATE OF ANALYSIS

Cell and Gene Therapies
Schaffhauserstrasse 101 Batch Number: NTR7TK9A

4332 Stein AG

Switzeriand

Manufacturing licence no.: 511177-102708490
GMP certificate no.: GMP-CH-1005628

J:—ﬁww"tfw Product Name: CTLO19 tisagenlecleucel autologous T-cell suspension in Infusion bag

KYMRIAH® #iFRED BRERBEER Indioation; bLecL
1.2 x 10°~ 6 x 10° cells dispersion for infusion gf"?fx‘iﬁmfﬂ&':ﬁfyﬂjw Sie § PP Material Number: 8906020
tisagenlecleucel (CAR+viable T cells) 2 FP Material Number: 768304
:mmm: ol gt ot o shg ) vecorecodng an D19 i LIMS ID: 20,456 Specification: DP_8007488_001_R_22
ALiom::malns: glm, sédium‘ chioride, humar\ealmn solution, dextran 40 for injection, 1= LIMS Bmm Version: v 4T
dimethyisulfoxide, sodiun glt -conﬂe, sodium .e?eme' potassium chloride, magnesium chioride, 7
At e il : Country of Destination: TAIWAN Condition of storage: < -120°C In vapor of LN2
Store and transport beiow -120° C; do not thaw the 4 5
Bnot ssslokocyle depetng Pl Dispose of e =1 Manufacturing Date: 20-Aug-2024
local biosafety guideline. (&)
mwmmmﬁcw S ) 2025
A Cone ey, Sonahassersiasss, 4332 e, Expiration Date: 20-May
Switzertand -
HEEERT 0011763

BOBRA

Number of bag(s) per dose: 1 Bag(s) per Dose

24



DODOOG

fike 5% 97 A B PR AR S5 E2L R

mig FEHH

EURE T

R mAMERESE

El‘Tl

T<H

\

I

5

REon B iz
BmoEG

i3

FlERUL (12 &/ - COA)

FBRERE -

BB

(1) General and prophylactic order«

On BMT routine «
On Port-A with care «
Avoid choking (due to XRT side effect), bed elevation [KiEf& 5 «

Pain control with morphine and mouth care, for tongue/ oral ulcers«
(_l

General medications:«

# Morphine Sulfate (15 mg) 1# TID<

# Morphine 5 mg SC g4h prn if oral pain«
# Sennoside 2# HS«

# Lactulose 20 cc prn if constipation«

B Anti-microbial prophylaxis «
» Valaciclovir (Valtrex) 500mg 1# QD PO, to D+365 or CD4 > 200/yL. ¢’
> Baktar (SMX-TMP) 1# QD PO, to D+365 or CD4 count > 200/yL¢’
» Tenofovir alafenamide (Vemlidy) 25mg 1# QD PO, to D+365¢
TLS prevention (if high tumor burden): not applicable <

Seizure prophylaxis (if history of CNS disease or seizure): not applicable <

(2) Lymphodepleting chemotherapy order«
148.4 cm/ 50.1 kg (adjusted BSA 1.42 m?)<
B Regimen: FLU 25 mg/m?/day + CYC 250 mg/m?/d on D-5~D-3 o
» Fludarabine 35 mg in NS 100ml IVD 30min, QD on D-5~D-3 (10/19~10/21) «
> Cyclophosphamide 350 mg in NS 100ml IVD 30min, QD D-5~D-3 (10/19~10/21) «
Antiemetics (moderate risk)<
» Aloxi (Palonosetron, 0.25mg) 1amp |IVD 30min before chemotherapy, QOD on D-
5and D-3 (10/19,10/21) <
» Metoclopramide 10mg 1amp IV TID on D-5 to D-3 (10/19~10/21) «
B Hydration: 2.5% GS (Suntese) 1500ml QD on D-5~D0 (10/19~10/24)

o

o

(3) CAR-T cell infusion«
DO (2024/10/24) <
B Dose: 3.8 x108 total CAR+ viable T cells, 19 ml <
B Pre-medications:<
» Acetaminophen 500mg 1# PO 30-60 min before CAR-T infusion «




Phase 1: Acute Toxicities Phase 2: Delayed Toxicities Phase 3: Late Phase EBMT/EHA recommendation
CRS
>

ICANS Bacte rlal-—
Lt Not routinely recommended.
Neutropenia: Impaired cellular and -~ Persistent CD19* — i i i i
Antimfammatory treatments humor] (C B-cell aplasia, \,ﬂ— \\/ Levofloxacin or ciprofloxacin during
(e.g. steroids, tocilizumab) |mml..|n|ty O hypogammaglobulinemia\ _ neutro penia
CARTcell o Teell :
= Viral--
1] . .
é Acyclovir 800 mg BID or valacyclovir 500
8 mg BID for 1 year after CART infusion or
CD4 count > 200/puL
e Other herpesviruses . FU nga I _
> Respiratory viruses (seasonal/inermittent) NOt rOUtInely recommended' Can be
e o | | [ [ ] [ T T || consider in patients with severe or
prolonged neutropenia and on
| Candida species . .
% Aspergillus and ndntAspergillus molds corticoste r0|ds-
c [ |
& Pneumocystis PIP—
1
I Co-trimoxazole 480 mg PO QD for 1 year
CAR-T cell Day 14 Day 28 Day 90 Day 180 Day 365 . .
infusion and beyond || gfter CART infusion or CD4 count >
More common D [ Less common ZOO/IJ.L

26
Blood. 2020 Aug 20;136(8):925-935.

P.J. Havden., et al. Ann Oncol. 2022: 33(3):259-275
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The EBMT/EHA CAR-T Cell Handbook: Chapter 41 Role of Pharmacists
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