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1.2.1 SBFEJE | Indication
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EIZRIE CD19 » Atk - ZREAZRAEESR CD19
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CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; ICANS, immune effector cell-associated neurotoxicity syndrome.

O CMEAMBAUALEZE REREREY
By #ER M I8 1% K B MM BB (diffuse
large B-cell lymphoma » DLBCL) Y% A
JR/A °

O KMFIAMBFULEZE RERCESR
43X 2 o8 %R B MM B & (follicular
lymphoma - FL) BEATRA ° A EFELERAK
RIS R FE R K R FEFFHERF IR LA
b FERE T /B TRE SR 14 sl B AR PR HL B
PR ©

1.2.2 R A S &K RS E ThREST(, |
Evaluation of Patient's Status and
Organ Function

¥ CAR-T el - BATHIHRERK
W& - MFHEFRF CAR-T MRS ERRE (R
CAR-T fifE EmMVEIZRE g E =R ) - Atk -
BUMN &R & Fef 152 S (European Society for
Blood and Marrow Transplantation » EBMT) %
& TAHAEEEY 68 BRA » kB G#EE
F3 CAR-T HHREHR - Ltk5Y - BAZTEE 30-100%
¥ CD19 CAR-THifE G ENREA 8%

BEREEARAENCRS  MAKNE 10-830% A
TRAEBERE G KU L)CRS  thFEIL - 2
EET CARTHIAENRAREEAEN
22 EIEE - WEMEE OMINEEE D al AR
FE B CRS ° &R %m A BE$T1#& X fludarabine
E 7 itk B2 # AR 5B BR 1% 1L 5% (ymphodepleting
chemotherapy * LDC) » E:&R AR B HEEIRIZ -
B & BT % 75 =R (creatinine clearance rate » CCr)
ELAHIOmMUMNUE-"BE  FEEEH
CAR-T #HRI/AHEAY ALL JRA - AIREZ 8iE=8
HEEMEMAETEIE (allogeneic hematopoietic
stem cell transplantation - allo-HCT) @ &tk » #
BRI EERFE  LHESERE
FEHEY)INTE IR (graft-versus-host disease °

GvHD) Uk B i & IEE A R & iHZEY
% o — %M S » CAR-T #ll fg J8 B2 &2 allo-HCT
MWEREYA 100 X - ' ERIFERKERRE
M o BRAMEERRZIMGIE - WIER
AexE1T CAR-T #if 8% - (BT AERE
8B& GvHD BIERR - B EiEE AT e
CAR-T #HREEVINEE - ° HEHHERER— &
EBMT/ BN /& Z2 1% & (European Hematology
Association » EHA) 2021 AR#0iEE - °
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F&x— + WAEH CAR-T il aRAYIEEE °

HEREE EBMT/EHA &5

o FEBRIREBRMABRNEZEBMIRS BN (apheresis) YL
TESIBVHERE - {8 CAR-T MERR/ARIEBARIBRM A LSRR - TIEER

KR EFRE
i AR IPRG ® CAR-T#HHSARRAIELE tt SR i (RWE) BB » 54 %H0 B-ALL

JEAH B 5.9% BER <3 5% ; B ABENIEAASKRER
(NHL) 5 AH » B 53.5% B >65 5% © MIBM IS8R  Z
35E2 R FE (CR) Wit REEMFEHIRAIEE

ECOG <2
gescura: PIPTp— ® HE ECOG >1 R ATEIFERIRE SRRV EZ MBS AE » BER
FEEEE U ’ FERNEHAETZEHA (0S) MR mEE L1750 (PFS) ZREEHE

¢ Lansky >60%

EEEG 6838 o EEFEEEARNISL
EEEElE high . o BIEEEET BALL B DLBCL - S AR s LTS s
=S oIk ST o
fumor burden) | e MRS WAIRET - EHE R ER A RS
15T IR B

J& (non-melanoma
skin cancer) 3R {ALE
EMREEE (carcinoma in situ > g0 ® FEFHEEREMRERLE
FEEE BERE ILE)
9 REFTERENENE

TYER
T . o OEBEAREEEREEIEE  RERRE
FHAHARHE TWIFRRIE o 7E ALL HYFAZSEET: » allo-HCT B ETAER AN CAR-T HEBEARHER
(allo-HCT) MRS
o
" LI - SRR
CAR-T HURHY w BALL fimsmag | ©® CD19RIUEYD » AIEEREIHE CD19 CAR-T #BHTAARE B-ALL Y
i NN , ba /731 ; ,"

fﬁzgiﬁﬁ 8% #TCART @ %
gﬂzi;p;;mcn SEEN R ARE @ RIS binatumomab A% - TAEEIHIE CAR-T KIS ARHREN
antbocyy i | DA (antigen-negative o mress oo CART 4 - AL HBTREEIATE AN ERR
CART AR | Y

s et o (IR EMEIHIEIARE - FEIEERIE CAR-T MHARARN - 8
AR s BSERME < BERM: < IRA Mok B E R A - BURTE MRS

contraindication) &

s o EHRRE  ERTRBRZEES 1  WATDET A MRS B
TEMRR AR e .
MR E R (leukapheresis) Bl » FESZIRTE IR

o ZEERT - BETEMRS - FILE CAR-T HEAR
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EBMT/EHA &%

#—E | CAR-T HRZ/a%Al

EESEISTn

o ELTEMRERAE: - FEIZIEE CAR-T HIfARR - HEIRIE
SERIBERHS

o EREBARMRRE (U0 : BiRE HIV) - @FL CAR-T M asE
JR = MAE (viremia) A2 = mVRSE - FBEHE

I & o ERAEABERYL B LITHS - C ARSI HY B
# COVID-19 PCR #&# IEHEST CAR-T MlifaR - FRIGTFEMItRES AR

EREEBEHRE (QPCR) &l COVID-19 fF14AVEE
REAREA  FIRER] AREHEETT CAR-THERAEMIZ (B —ERE;
FEFRERRMEITIE AR 5 M7E R MmBkD BitTET - EFE CAR-T #H
RESGEROERE R TIE

TERERE - FEIERSR EBEEE

o TEFHMIEBERUEELL

@ LBCL : ZUMA-1 #1 JULIET 5587 » CNS 1RICEHERRIEH - 1B7E
TRANSCEND 5 + EEESIEHIFZ S M RS RTM EE
875 M ETHRAE T (SCNSL) & A » AU A G ES

% (CNS) 1238 ® MCL : ZUMA-2 553 » CNS RICABEREH
@ B-ALL : ELIANA 558 » #1THRY CNS RICAHEREH

o NREEBHFAHIREET - CAR-T MaEMAMNE CNS RIEH
DLBCL & A » T R HEBEBEIIN

Adapted from: Table 1, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

ALL, acute lymphoblastic leukemia; allo-HCT, allogeneic hematopoietic cell transplantation; B-ALL, B-cell acute lymphoblastic leukemia; CAR-T, chimeric antigen
receptor T; CNS, central nervous system; COVID-19, coronavirus disease 2019; CR, complete response; DLBCL, diffuse large B-cell lymphoma; EBMT, European
Society for Blood and Marrow Transplantation; ECOG, Eastern Cooperative Oncology Group; EHA, European Hematology Association; HIV, human immunode-
ficiency virus; LBCL, large B-cell lymphoma; MCL, mantle cell lymphoma; NHL, non-Hodgkin lymphoma; OS, overall survival; PCR, polymerase chain reaction;
PFS, progression-free survival; gPCR, quantitative PCR; RWE, real-world evidence; SCNSL, secondary central nervous system lymphoma.

1.2.3 CAR-T #ll 8 /& &% ¥ /& 7m B9 & 3¢ |
CAR-T Cell Therapy Efficacy in
Different Diseases

=MEMEME MR (ALL)
RIRE RN > EE CAR-THIRA
BIE ALL SBERSRNEFE4E : °

O BiERIEEZE
RIZB MR BE=EEREE 6
EE CAR-T HIfABERRRE > PilA
KMT2A E #8 (rearrangement) ~ TP53 28
8 R 1K 288 (hypodiploid) =18 ;
HErHE RS E W FE CAR-T M)A
BHWR - BEIENE BN EER
¥4 (Philadelphia-positive » Ph+) ALL EfA
HEFRSEAGAETRR  BHItE
) =N Re PN IE e A sy et abeay Tindi

B2 BRI (tyrosine kinase inhibitor
TKI) - AT RE & =& CAR-T fifa E M
Itk - & E % CAR-T Ml g 55 & 89 Ph+
ALLJRA - B R MR TKI 5EEY) -

BiIET A
EXRETRT S KEHRB
blinatumomab » & — & [E 4 CD19 &
AEENNR R LAEEY ATk
E%ECARTHEAENNRE  HiE
HMEFZEM CEXMEAEEH
blinatumomab B 3 £ & #F » & LA T8 Al
B CAR-T Ml AERIELE - BEYH
blinatumomab A& R FELF » I R &%
181 A CAR-T MBI R - B4 >
BRESRZSFEAENALLREA » HR
CAR-T #liff/a RN R FEL A] BB ZE ©
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© B FEIEfE & (bone marrow tumor EFFIENRE @ #HABRZBOREET
burden) #\EALL AT B EMKEFIE 18
fEE a2 BriTER CAR-T Ml A EE BYEBEEEZR  BIERFEM ELIANA K
WERFBENREF - HiES CAR-T #iEA BRI - PIETHIRICEMBEPREY ©
R BREREERME >5% ¢ BJAEN
B EEEETE o O CD19 RIE
WAERED  E5ANFEMERES B
O BEEYVESS (extramedullary disease * EMD) HHAEEY CD19 RIFEEE (<15%) ° Fl8EE
ERATTES CAR-T fpEAER - BIE SR E CAR-T Mg £ - EMEERE
TR & BEVES® (active non-CNS R o
extradrrnhedullary/ disease) * 5’5‘%?&%@?& el CAR-T B WTEREF » 7
= BRATRERS EMD > BRHE  gppsmemamoe - MNELBEEET
CAR-T HBEEFEHX » RIS AR ETAR © HORE - SERER

R« BE ALL AEYRNHEF °
ARET

IR

o [RAIL » HIMFEHHAEESRE - ¥ CD19 CAR-T MifUaRiERBREETE - A —LXER
B R A REEITER

~ > KMT2Ar | BSAERERELEAARIEN - (EABENBEEER (myeloid incage) Ei5E:
3 752 A R BUEATER - BEER OS

> TP53 28 : {E/\EUAZTH - TP53 ZREFIREE A E ARV MyRTFEHA (LFS) A OS
> {EZES (hypodiploid) : AT/ RIS » SRR AR AME

® fFEFmiM » CD19 CAR-T #HfE%f B-ALL 2@ N Fa B AR
DFIZER

(molecular targets) o BHNEHAIZ dasatinib ¥t T HEEEEM » RItHBERFERRZE (Phiadelphia-positive » Ph’)
SR LEFEE (Philadelphia-like) B-ALL fEA » FiE:E CAR-T MBEH A dasatinib

o FIEEE / i EZEIEY » SBEMEAA blinatumomab BEIREE SEE CAR-T AR FERNER AR

Blinatumomab o BE—IBARIZHRDIZHERETT - WIFLHER binatumomab BE—4% » M=%t blinatumomab
FELERIES - SEBYENRFERAES4HEE1A EFS) 488

BEBERRBERH o MEZHULNITRET - MAEZERARAENS - PIRERTHARIEIAN - TESEENTER

ETHRER YR R F

o ZIREREBRMZHRONTIES - EEEERIEAL - SEEGRE (BEEESEHETE 5%

BEEEE A
AR BB ) S S E IR 2 IR AR

T HEREERS BB E BTSSRI B BESMR - BER
BEESLESS (EMD) @ CD19 CAR-T #pE&E Ry » B3R IFPIEMIC AR B BEAER (non-CNS EMD) » EEERE

B EFS ; {BiBEE 84 EMD B Ras B ESIERE - BIRETaEE
CD19" fiR &1 (oad) @ BHECD19" JiREE CAR #HEMAER - A28 A

Adapted from: Table 1, Myers RM, et al. Blood 2023;141:1251-1264.
ALL, acute lymphoblastic leukemia; B-ALL, B-cell acute lymphoblastic leukemia; CAR, chimeric antigen receptor; CAR-T, chimeric antigen receptor T; CNS, central
nervous system; EFS, event-free survival; EMD, extramedullary disease; KMT2Ar, KMT2A rearrangement; LFS, leukemia-free survival; OS, overall survival.
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24K B MIE#MERE (DLBCL)

BEMEARERERT - & CAR-T i
AEMRNEATF - IS = EE R

O EAHBEF
e CAR-T fifa# FaI R BEE & (tumor
burden) & X - 3 2 £ B& it B 5 4
(extranodal disease) FRIFHVEA * &Iw
e AR Z1E CAR-T MR AR5 -

e CAR-T #Hl Bt & X &l - 7 B2 AR = B
(lactate dehydrogenase * LDH) £ F
(BE2EZHE2FBU L) MK
(platelet » PLT) {&F (<50,000/uL) B95%
N BERRRE

® CAR-T #IFRESERT - i EHMARIAIR I

1LEE A FE A EZ fludarabine Z5@EA
BWEE o 20

#—E | CAR-T HRZ/a%Al

o WEMBEEKLLF] @ H i bendamustine
BE CRERR/DN 9OER ) BIFEA -
CAR-T A B RMEERE -

O T {HkEIEREF
et mMABRAN DB <M MEEK
(apheresis material) B9 %] %5 T 0 iz
(naive T cell) RIEEEFMAEEIE T MR
(stem cell-like memory T cell) #% -
EEFTEMER CAR-T MRS 4 8
R BRWERE"

o SHET T #ARE (Treg cell) ®4 » REAFE
REGT o 1

© [EZRERGIRIEEF
e MYC i E R IR ~TP53 R & 1 &
B E = H M BE T MR B (tumor
microenvironment > TME) B9J& A X
fam o 17,18

CAR-T #lfEaRRVR - EFEERERTME - BT ZamETE IR

1.3 BITEMEK S BTl aiAYZEY) Washout Period |

Washout Period before Leukapheresis

[El= + Washout Period * #&#&/a 55 i B HIMEEFRIE( LR SRR, RS

ERAEBR
4 _
S

AR —

HEEKIRE

CAR-THHBEE*

BmAETHE IR E
Rl EERERA
RERETHIRREEN I

e BEHIATR o HD T
AR E TR REEES
ENEE - DU

ERANBRFTELZ

BIFEGEIEE R
: BTTLEMTE
NN o
ARER T MR EE R

-

v

CAR-THIlEZE—7F
HEFEEE > TAE
BMCAR-THIREE R HE
BRI R KB E R
RE o EHERHCAR-T
AR A BB
ATES FRZTE2HE
BR) FRIRFRIA TR AE
BABEAE

v

CAR-THARE B &ERIEY
“MEEE” o BEBREE
R B8 Y B ERER
2RV REARBAY
CAR-THIfEEE &
& FE

Fi:3
CAR-THHBEIE 4

/

CAR-T, chimeric antigen receptor T.
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BLBEYNGER - 8 T HEEER T
ML ARERFN T HERRE  11TH
MERBEMIRT - BRI AIEREY) » Mk
REIZEYIHEST R EIRY washout period * #E&F
52 3] CAR-T #ffl B %) 7 f& - washout period
MR  SAEEZEERAEEETREREC -
Washout period ¥ T #ifERIRCE » KM S >
Gl THEXEGHERRZENEY - &£

55452 5 BF R (half-life) B5RE - BI=2%
#E%H9 washout period RS » BEPREEEM AT k%
NFERRUEEE -

1.4 BIMEk 5 BEflT | Leukapheresis

O BN
BB E MBS BT - WENBREEER T M
K » IFEITEHE CAR-T IS ERIZ

=« FRIZEYHIWashout PeriodiE:xRg 1°

-

= Alemtuzumab&ATG

= Bendamustine
= Fludarabine

8iA

= Clofarabine
= T-cell lytic agents

438

:

~

- RESEHERRRRIE

3-4i@

= R EEREE

= Pegylated asparaginase

i

X

» BHEEEAREEST methotrexate
» 2EMEERLE

(4552 dexamethasone)
* Lenalidomide

5X
- EREERETF

)
-

1

5

(%0 : lenograstim - filgrastim) o-C

= Nilotinib

Rituximab

M EHA20 32K » FASE5(E
LEBHORA » AIRE

washout period

\

B ek 5> B ol

Inotuzumab
FRHA12.3K - EEEF5E

FREHEA - AIEEE2E

» BEIELE

(80 : R-ESHAP - ICE - high dose Ara-C)

= —fRESMEIE

= GvHD therapy (# : calcineurinilHl|Z)

» RWELERRETF (40 : pegfilgrastim)

= BRRRELHEBHIFIR (20 © imatinib
dasatinib * ponatinib)

= Blinatumomab

» RO I TR Y
(@0 : hydroxyurea)

Bispecific antibodies

AREERE  BEEFEZA
IR 0 EBRIAMRIAA1-258
E PB HEHE E#AY ALC /3%

CD3* 5t

/

Adapted from: Figure 2, Qayed M, et al. Cytotherapy 2022;24:869-878.

ALC, absolute lymphocyte count; Ara-C, cytarabine; ATG, anti-thymocyte globulin; GvHD, graft-versus-host disease; ICE, ifosfamide + carboplatin + etoposide;

8 CAR-T HHRa:a&F M

PB, peripheral blood; R-ESHAP, rituximab + etoposide + methylprednisolone + cytarabine + cisplatin.
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O HiTH B MTRIRIEEE °°

FHLIEE EEsEyE
BEREARIE ® ECOG <2 * Karnofsky >60%
MmEEE o TTHEEMENAERT Sa0, >92%
BE R RS ® Ziimilu AR EERINE R A RIEZIRRE
o ERWER 7 HNMARTREZIBZZI2ERE
RREMARER ® ZE/VfER 30 HA HBsAg » HBcAb ~ HBsAb ~ @ {RESERFEEMEE T EHRAEK
anti-HCV ~ anti-HIV #25&i& R ETRR
® 1NE HBsAg I anti-HCV fZ1% - ‘&
INERmEE (viral load)
A2 MERETER ® Hemoglobin >8.0 g/dL » HCT >24% o EEhABEEILI A
® Platelet >30,000/pL ® SREITAIBEIEFE 30% RYRERI/ N
Mk > AIEIiR S I/ RSB » A
o I R R
o HEEREIE >200/uL (optional) o HEIREEBEIEEEBUREER
o RELEFMR EMtE Y T ERRIESR
TR
BEAXREBE ® Total bilirubin <1.98 mg/dL ©® Ao KERPRIK AR
® ALT 82 AST <4 x ULN
® Creatinine clearance >30 mL/min
® Cardiac function LVEF >40%
® ERHAECG
® EHFHA cardiac biomarkers
(troponin and NT-proBNP)
® Serum Ca** ~ Mg™ TEIEEEEERN

ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECG, electrocardiogram; ECOG, Eastern Cooperative Oncology Group; HBcAb, hepatitis B core
antibody; HBsADb, hepatitis B surface antibody; HBsAg, hepatitis B surface antigen; HCT, hematocrit; HCV, hepatitis C virus; HIV, human immunodeficiency virus;
LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal pro-brain natriuretic peptide; ULN, upper limit of normal; SaO,, arterial oxygen saturation.

© (L5 BETRIELAME (LA Kymriah® 2 )

CD3" {#iiEE 8 mRIEREARNE
<100/pL <100/pL EROMK
<300/uL <150/pL 3415
>300/uL >150/pL 2-3 1%

BERS RBERS ERUBYNHRIR D AR EE

Taiwan CAR-T Cell Therapy Handbook
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O HITHHil

BiTRE BEsEHE

BIUFFIRER oK - PREFIREE (central venous catheter) SR
FFIREE (double lumen)

IEESEREK 1.0 mL/min » HRRAWMEEKS, CD3" BYERYE AR THEE 0.8
mL/min

WERIFRTE  AfEM Spectra Optia ik » AIRIFIREERRRIDRERRT
& WTE

— HBmkERE  —

Spectra Optia® TR .

«—  EOBREREF —

TUREIER ERERIRSEINVE E AR (ACD-A) fEA T °
ERERE BRI MBS HMERE - NERETE °
ERTTIE RAMES | B KRR FTREIEEE - 7F Spectra Optia @
KITE 200 cc M7 - AEBERA 15% RME - BERR

B B M ERAIAT MEREZH (Ieukocyte-reduced PRBC) 1§49
o

BERBUREM ERSTTM (priming) » FRETTIR D B

TIREWHIERE FJ AR » (BF
HEERERTR

REHBRE

FEERAEB R ERETER
EEEER IR AER
RERRERERPIEREET

ACD-A, anticoagulant citrate dextrose solution A; PRBC, packed red blood cells.

O R MERMIGIERSE

wiTEE BReEHE
EEREFSR DEEEIEERERE - ERIENCHREMIIR
XHCER E&scx THIE

o MRREE

o EfiTE MIKEmAIERETE

o RS / BHER

o HLEH / (HFERRVHLAR « BHEAR
ESIRIR (UL Kymriah® &6) S BETHBAERE! (apheresis material) FEZE D8]

e #HpEEk (CBC/DC)

o THEERIHAEE (total nucleated count) : =2 x 10°
® 7FE CD3" 5H# : 21x10°

o THERBLLHEI / BRLAMFEEL (TNC) : >3%

o HEMHARTEIESR

RERERE

CBC, complete blood count; DC, differential count; TNC, total nucleated cell.

8 CAR-T HHRa:a&F M




O ekl RELEE
® FEARKLERE - AR RIERHANEES
o B 2 S B X E MR R IR IZ PR (cell
process unit) ETRIE » ZERIERIHE
ARRBER - AT EREA TRGE
1THRE - KB RBEHRBIAIT ©

O HMEEMEIEES.

#—E | CAR-T HRZ/a%Al

@ DEEMEMBERET 4 /NERETA
REZIE > FER 2-8°CIRIZF ©

@ BERARRFLANR D BIMERTT
R & 24 NRFRITERY ©

BEsEYE
WIS BfFE IS0 5 5 AFRIEMER R (20 : 248
EMREHE)
HURKRECE o —FREESHE (DMSO) : o FHTESTURRKRE 2-8°C
(B4 Kymriah® &) RIREMEE : 5-10%

e EQEHE:

> BEEmME : EEESHT
> A5 ABEMEE : <5%

BERSEAMIKEE  0.5x10°-2.5 x 10° WBC/mL
(2L Kymriah® 2 )

e (QC) /MR o
(LA Kymriah® 24 ) B

MEIRER

fungus culture)

> AFEIMBEZEHA HSA) : 2.5-5%

mE VA EV 1 mLBERSREAMK o mE/IVIRBYIEEERENREEIE

MAPUVR R - FIERESEITHEYRER blood/ e IMEYIEERMSMY  ARRBNELE

o TREMEFRETIIREIRICE A
o FIiSHIARITIRS

o NMATVRRERIMEEE - RERE
BEK » FIREBFAAE

ERAR AMEGRER

o ﬁ'ﬁgﬁijﬁﬁ%/ﬂn/ﬂ /%Z E .[tﬂ.Bk‘;% E‘;@Z—EJ
EARFRE - LFEEEARRE
RAEA

o REIEHEKAIRERATE

REEEEE

DMSO, dimethyl sulfoxide; HSA, human serum albumin; ISO, international organization for standardization; QC, quality control; WBC, white blood cells.

O EX1LEER (L Kymriah® &)

@ #EREEINA S DMSO i EK%
ABNEE (<4°C) MREHEATZRL
PRS- BEE 20 DEAIT ©

@ mE (QC) /MEFEFURRIMARERE
—FEEARERTER -

® ﬁ‘ﬁﬂ:[‘%i?ﬁéf’ﬁ?% F BEEREK
REBEFAE - [#RE12F M ER
EEE?E  BHFRER= -

Taiwan CAR-T Cell Therapy Handbook
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=« 120(LFERBIE (WL Kymriah® 6 )

S% | @ | EECCmn) | EEECC | ISREE (min
1 Eiila 0 0 ERTHERE
2 eral -1 -5 15 L -1°C/min B8
3 ezl -25 -47 1 HiamE
4 EIp} +10 -9 0 HiaHE
5 et -1 -40 0 L -1°C/min (58
6 ezl -10 -90 10 B -10°C/min B8
7 fER

O BEREXERERBFHR
seRiE TV LI R S ANBVHBRR R - 15
BEREXE (KB ) » EERERBE
TR - EXBIEFRE A RE SR -
1RIEANBRECEEABrEEAE (personal

protective equipment) °

O HF=EHIE

@ BITHEEMR] > BEBERAE D ED
£ 2-3 @RS T NER (FERR

AEBREABRMERREZEE) -

@ EEVMREEY > SXEREE—R
AR B MIRD BERRS o

® HEZERHE MG 295G (chain
of identity » COI) B » BZEARMMALTIE
ANBEIZEHERR -

1.5 181%;8%% | Bridging Therapy
BESEZIERATSEE B MRS Bl
e T AR - RIMEMEERE R
L CAR-T A R T B BV 3E ER BRI B 1T
BB o BRIAEEREET KB 7% BRA > £
L5 CAR-T M B HARI R BETEIE » *° REE
TR R AR RENB RS RNEEY - 5
EAENBIE  B7ESR CAR-THE&H T
gl > PIlEERREREL  BEREE '
CAR-T iR /A R - FRFFEERTsEFERERIAR
BRERERRK - ° (1R CAR-T A A &N
MEFHREE&HE) BE (X8 vein-to-vein
time) BE BEREERE » BIn] UL BRIGE

HRERZRZLHREA » BEAEN
EEFBUANMERRERKRIEE - EEEE R
AENMEMNRERRT s BRERNUE
A2 ~ EHE/IRENBEVEEE - UK
TRABHIN S BIKRE - EIEREERERIREA
o RIBENAKE SRS IHHE TR R E
(debulking) S#ERFERIRISRE 5 7AM » EAEIFHE
AT FHRERRE B REEETIEEN
BF o ALt - BIESERBRAE - BRiRA
ERGEANEN  UHEBRENFARESH B
BB SR IEE CAR-T H#EREENT » E—F HESA]
AEfl CRS MR E INEEERE » SR ERHA
MEKMET (cytopenia) AYIE L ELRE AL RS o

BEAENE/IVD - B IE B mEE
PRIE(LENSM - At » EREZTEMEM
AR ERRIE{ LT PRAY ST FREFfE (washout period)
gnERMy o °

4 » —IEF Shahid S 25 AWIRRZEEETR
B AEE CAR-T MBAERERNFE 7' i
ZPOEEAES KRR E R EREMALE
SR EER AR E & AT & B HI R A
7 XE o ZOIMHARRT  FRRBRRS
EIZEL (cycles) BIEAENRA - BERER
BEBEENRA ; AEGEREL - B aENR
fEEaE - MEMRBRE(LERIEEaE
WIEEABRNEERE - YASRE CAR-T
B ENUR - RMEAMEREZEU LBEE
BIRA > TMEERSHREEER > HEE
FERE ©

N 8
A o
=i CAR-T #ifaia& T
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RO « {BESRAMN CHRERR I CRRERIRR R (ERER ) °

AEAN EBMT/EHA &
a2 EaR 3438
B HESHPE M LB RS 138
SR BYBRE SR / DR TE ) 3X
i CIp=E 138 (HmiERI% 238 )
B R B AESHN A (TKI) 3K

RN S EMRIAMBKIET
(cytopenia)

BRBEIENSME

BRBEENSME

BRBEENSME

BRBEENSME

Adapted from: Table 5, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

EBMT, European Society for Blood and Marrow Transplantation; EHA, European Hematology Association; TKI, tyrosine kinase inhibitor.

xR HERENEKRE CAR-THRAE
RERFHEESRRE  REBRAELE
%® > AIUERENERIE CAR-T R AE
BR8IT

1.5.1 S B 1% 8 I 7% BY #5 38 50 5 SR BY |
Bridging Therapy Strategy for ALL

ALL & AT CAR-T #H B & % &il B 152 A3 AY

BIIE A I REER AR » B EBMT/EHA 1R Y32
BT -

O EBEEaE
HFEARTEA (smoldering disease) °

O ERE(LPRE
KIEEEER /3 ALL #RI8E(LE (Ph* ALL
WA E BIFBEY AR - (B RRE AERHD
HIEIEE)
@ FBEF vincristine & OAR
mercaptopurine (6-MP) & methotrexate

@ S5B#F vincristine &1 dexamethasone
6 mg/m’ » 2 days/week

© FiEELREE
BREEEER /N ALLELE -

@ ZEAE 6-MP ~ cytarabine
cyclophosphamide)

@ BT vincristine & dexamethasone
bortezomib + asparaginase

O FHELERE
RRERBIESNEBRENER

@ =% cytarabine - etoposide

(VP16) &% cyclophosphamide *
hyper-CVAD (cyclophosphamide
vincristine ~ doxorubicin *
dexamethasone)

#% CNS RLAlR T SHE
methotrexate

O JEREEELRERE
PERBICBIEA ©

(D % #& 78 J& (sequential approach) *

o0 : $2F & EI = cytarabine A E %
TEEITIHEMRB IR (LB

EERA%EZEARE (Wblinatumomabk
inotuzumab ozogamicin) &5
AER HATREN c BEHRL
blinatumomab B #Ei&E L CD 192 M4
FETE MBI ERE (selection of CD19-
negative clones) ; Minotuzumab
ozogamicinBYAE » FHEINERMN A
MRFRAYTE5RT1EESR (minimal residual
disease * MRD) » AJRE & K & £ FIER
Biifff - &R CAR-THIEAILEE

(expansion) K& (persistence)”

Taiwan CAR-T Cell Therapy Handbook
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1.5.2 i B 78 89 45 ## i % % % | Bridging
Therapy Strategy for Lymphoma

MEEREANBEAFREERE « »
O t2a%

4 gemcitabine * etoposide ¢ platinum °
=R AR EREEERLEE
SxFERE CAR-T #EfRENFH S EEEE ©

O Hitia
RILE B ARBEREEAX / AR PREERYRSA ;
FIFHEE R E M E MR BRI LRRIBIE
1XKe

© HEEE
M E MBI RERRT - ETIRERRE]
0% EEMZTAE | TEMERRE
BRI LR - FILERBEEE -

O RELaE

@ lbrutinib - E& K E B8~ - CAR-T ##
FAENIFA MMM RERREA W
RREEY)HPENMERTF - aJiFiE
FREMEMEERRMCERNR 1 X

@ Lenalidomide : ERFRENREET » CAR-T
AR BRI R B FRT ; BEEME
MRAEERR (LR R 1 BEA MR
%18 » LA EHEREERR (LR

(3 Rituximab ~ obinutuzumab
@ Polatuzumab + bendamustine +
rituximab (pola-BR)

O i CcD1974

sHEEHRAY tafasitamab &1 lenalidomide -
¥ CAR-T fRE/BEN R ERA -

=i CAR-T HifaiafRm
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2.1 HEMHRBRIELE |
Lymphodepleting Chemotherapy

(LDC)

M E AR ML (LDC) 3 it B A
& B& 3@ 3B B A (ymphodepleting conditioning
regimen) ° & CAR-T #fl fff & & B% Th BV & E ]
B2 ; Ktk - £ CAR-T MifE&E /i > BE KR
¥ LDC » HFEHNARERABRRMELR

KA + LDC SRIER A HIEETE ~

HE BB AEBRTYE CAR-T Ml RER
FE » SEM{EHE CAR-T MRERVIE 4 o BRILZH) -

LDC eI ER A B & JiHI %% k FERYHE
ff - GNFAE T #ERE ~ AETHAREER ~ BEEEM
TRIREHIEMR - B3 EEER - LDC 7
CAR-THifEA R AR MM AR  BEXE
¥ LDC * CAR-T #F/AESEREE - ' LDC ¥t
CAR-T fifERIE A FIFEMAEEEE - HAEMH
WEERERRA ©~

S AR ERR

¥ CAR-T MR e R FE
kgl )
RN I ER

HERRENIEEMREERET
TRFHHBRRIEAE - ThREESENE

FEEEEES NK HHRE ~ B #EREAD T MEFESE

BMEN GCERGEINEREEIE (anti-transgene) MY 5% < FE
Treg #HFEAN & BESRIRANGEIHEAE (MDSC)

P&(E IDO KIR » HEANHREIRIH (costimulatory) 3 FRIRE

A0 IL-2 ~ IL-7 ~ IL-15 1 MCP-1 RIRE

EYF ~ FEE AR

Adapted from: Table 25.1, The EBMT/EHA CAR-T Cell Handbook.

CAR-T, chimeric antigen receptor T; IDO, indoleamine deoxygenase; IL, interleukin; LDC, lymphodepleting chemotherapy; MCP-1, monocyte chemoattractant pro-
tein-1; MDSC, myeloid derived suppressor cell; NK, natural killer; Treg, regulatory T cell.

B8l LDC &Y TELE - B = M4 B
M BRI CAR-THIE AEE MUK AR
HNEFEAR MBS EE  BEXZEHEU
fludarabine # cyclophosphamide 5& i fE 2547
AE (BETRK) "* LDC AJREDHRAVEE
HEERIEED M RMEET (neutropenia)
A~ M/MRET (thrombocytopenia) &
BHNHIFRS | B2 R0 R PR o B B HEREIEIREE
YIHERRNRESEEE : °
® Fludarabine : S¥IERTHIEE M o

® Cyclophosphamide : H M4 BERE A ~ 10
BRMEEENE o
59 - BIRAB BIEESH AT IIRE R 2 HRFFE

2.1.1 ALL /@ ABYIH B #E AR B PR 1E{L#E | LDC
for ALL
CAR-T flifE/a AN ALL B9 LDC &% (&

L Kymriah® &1 ) : >7

® Fludarabine ( & & &) ’* 30 mg/m* 30 4
## x 4 X) A cyclophosphamide ( £#%5
2 —H| fludarabine Fffta - &R AR %I+ 500
mg/m° 60 D x2 K)o
BaRIAZEEER » & fludarabine FIEIERE »
B EEEN CAR-T HRE/AEUREE ©

® Cytarabine ( # K% 500 mg/m’ x 2 X)
#ll etoposide ( 7£ #%& % 5 — %l cytarabine
BERASE » BBARE X 150 mg/m* x 3 K) :
MEBAEER IDCHI AR » BRIRF
cyclophosphamide M4 5 4 & H M4

x -6 -5

Fludarabine x 4

Cyclophosphamide x 2

CAR-T HHBEEE

-4 -3 -2 -1 0
v v

CAR-T, chimeric antigen receptor T.

8 CAR-T HHRa:a&F M




Bt % - 3458 B ¥ S cyclophosphamide &
EACERE AR > FE(F F cytarabine +
etoposide &% °
A% % LIDC BEE X E CAR-THIME
Itk BRTEERTETEA LDC % - ERIFE 48 /N E
1T CAR-T MfEEE - WAL - 85 LDC &
CAR-T $RE& T/ 2-14 KIATF o " B#AF LDC
% EMEERELT CAR-T #if - RZEILULE
438 - ZED - Z5ER LDC 1% - i858 4 SBREH

]IS~ ALL 75 A5E97 LDC misEKIER °

$£ 5 | CAR-T #f/a %

¥ CAR-T #lif - BIFEEEFHIET - °

LDC AIERYEBR E24E © MEBRET ~ R
HmMERERK s HIEEEE  PELERT
LDC 81 » U FEEEHTHEHEAREDEIEES
LDC » MR 4B CAR-T HHBARE - SMLIEH
BRERN  HEEIEEREMN O B
BLINEE - LUK CAR-T $HRERIBLEERE - ° &%
ABHEIREME /R 200/l @ B XERES
AIUEEARHET LDC - #

EBMT/EHA &%

CAR-T #ifEE SR FETTIERE) CAR-THIEE @
rai&FAETT LDC

ERERIE T HITLDC 7 > FEHHRESE e
JXZ (active infection)

MmEsEFE >92%

B MmERETER FmBMERFTEIBEH ©
EAHREETE (ALC) » FRE
JRAEB/E#ETT LDC

C RFEZER JBHFRIETE 3 PRIRSYE

Mm#FHEF ~ LDH ~

BB DT

(metabolic profiling) ~

HHEERR

IEENES ® <2mg/dL )

® E Gilbert FCiE(&E:

(Gilbert’s syndrome) B9
WARESZH LIRS
(2.5 mg/dL)

AST/ALT FEME <4ULN > HE @

BNEAET (creatinine)  >30 mL/min °

EREES

IDEINRE BHRORE > BigEE e

FREPRE OREEE
- FEEETORRE

SIS T - BI7ERESR CAR-T HIREE &
BRFBHAMETT LDC

RAFERRNESER LDC BRI

RGN - BRI

Tisagenlecleucel FYEmAFEREEERAA | 1T CAR-T HHpEEE
81138 » WBC BIE (<1x10°/L) BIm A RTRERERES LDC

CAR-T #HfE#a T T » 24 FERE 2 FEH 4 A MEE AR
A » BLEERZEEIEET LDC ©

ER LDC ¥ CAR-T MiREMHMNEEMN » —RAEBRERK
LDC HYIE R TRLETT CAR-T flREE:E

RIBERHIATE - SHENIRASRIEIEIREE (CRS) H e fE
HREARRATRE B M AEIREY ICANS) RIZEAE ER

BEHENNIER - REEREREURAI LS

FEEIRHATIIRERENRRA - 90 : B3 - YIS (8N
HEZY) ) - FIRFAZ4E5% (VOD) » GvHD SiEMRR

Al B8 B BB /& =R <60 mL/min B - B2 £ FE & & B 2’ 2
cyclophosphamide # fludarabine 97| & » I 7] &1 il LDC
1 CAR-T HEREEI%I 2 BBV RS » (£ fludarabine fUEHITE
BEE BRI

PEER  AfBGETIREE EBE K (TTE) ~ LEE (ECG) »
DIEEYIESE (AF5ZEHE NT-proBNP) 8% ; INEEETD
fifE B 2251 (cardio-oncology assessment)

Taiwan CAR-T Cell Therapy Handbook
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EBMT/EHA &%
[E— EUSHIST(: (baseline ® ({EF PERCT/ Htt& A : UTRERE ; BFE  PUTE
assessment) MEZERT (LP)

Adapted from: Table 7, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

ALC, absolute lymphocyte count; ALL, acute lymphoblastic leukemia; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CAR-T, chimeric antigen
receptor T; CRS, cytokine release syndrome; EBMT, European Society for Blood and Marrow Transplantation; ECG, electrocardiogram; EHA, European Hema-
tology Association; GvHD, graft-versus-host disease; ICANS, immune effector cell-associated neurotoxicity syndrome; LDC, lymphodepleting chemotherapy;
LDH, lactate dehydrogenase; LP, lumbar puncture; NT-proBNP, N-terminal pro-brain natriuretic peptide; PET-CT, positron emission tomography-computed tomog-
raphy; TTE, transthoracic echocardiography; ULN, upper limit of normal; VOD, veno-occlusive disease; WBC, white blood cells.

2.1.2 DLBCL/FL fs ABYH B H AR B PR1E{ L DLBCL/FL f& A » H LDC £ CAR-T #f i
| LDC for DLBCL/FL TREEELT 2 MR E 2R
CAR-THI R E AN E ML o TEIMEEAE DLBCLEA @ BEET
1 DLBCL 1 FL %% A B #9 LDC 22 55 (% ! P LDC 122 % 14 RiEAT CAR-THliRHIE °
Kymriah® 2 ) : ° o HERMUNHAMFLEA  BEETTHK

. LDC # 2 = 6 X317 CAR-T #fEsF o
® Fludarabine ( EAREIE 25 mg/m> x 3 X ) o i

# cyclophosphamide (£ % = & — % BRMALRBZMIRED - fI0H MK
fludarabine E%F?‘ﬁ&é , %5%?@5; 250 mg/m2 E‘I‘%&EE@?E% 1 5@?9 <1,000/mL ’ ,E\Uﬁ.l-lﬂgi@
X3 K)o LDC ° {83 5eAk LDC & » 1 CAR-T #ifE % E
L . , RIS PR 3R 4 5B H WBC >1,000/mL - Bl A
[ ) Bendamustlne ( ﬁ? H}E EﬁLﬁ /j': 90 m?_{m T:EEHAIJ\;E CAR—T ﬁmtmﬁgﬁ:ﬂ;ﬁ?f LDC o 7
X2XK): WIREATEEZLDCH R

Z % ¥ cyclophosphamide 22 ESEW - REUREGE|

BEFAMBMEBRA > AEFEHS Product Receipt, Thawing,
cyclophosphamide & 7% 2 1t 5% # 55 ik and Infusion
& » FE{F M bendamustine &% © HiY

AR B 55ERE (manufacturer) 22AERY CAR-T
HARRAE D - EITRRE COI FIRZZESSC A EEIEE -
TERARZHITHR - W5eh CAR-T #HRgE: T -

2.2.1 EfiEW | Product Receipt

EmiEBRE
FHM&IER EE2EHE
EEmIEW SREMm » ZERA B DRSS (COI) 0 E=VMAFIRSRY » RIS
12 AR REIS M E P
BAT ~ R HEIEE RESSEENRITXHAESIE TS - o KR BLEHFINIE(FEIRETHIE
@ HETEE CAR-T HHREEN ® FRFEFIE (O0S) By CAR-T HMHREAEE
o EEFEE (volume) iRl ER (FINEREEMEY /X
N YEBR) iR TES P HAR
o EXATTREEITAERAN 4 R EHRARAVEED - WiRHESEEERR
o WAMAISER (EERE) MRET e @ ERPREREMEFET(LERER (B
EMEEEREST)  MRARRERESE
ANEEZ IS B MISHEES » BT ABEEZ o REVEABIEEIRETHIE
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LR BEESEHE

BRERNBER BREREXREHE  FHRERIOE o KIEIEIEREREHHE
FEX M ~ BB MR - EIVRIIE -
BFRGEMEARERABEFLR

CAR-T, chimeric antigen receptor T, COI, chain of identity; OOS, out of specification.

2.2.2 fi#/F | Thawing
BRREI{ESE BRRIER

#iTEE | 05 iTAE | 5768
BIRES e fUEHRE T CAR-T MIBEZH » EHER BEREH T e FRWAMN CARTMRERS D
bragie THUER | RIEBR - DREE - K B g meEn CART EMEGR AR
SR OETRE « EEFBRENHK TR .
HABHIR TAZRE
BT RIS !
R B e BERBXEERARENERE B
RUSE e ANAREREDNE URR . ;ﬁf F’;;ﬁiﬁ”* SERRIE T
WRER  CART AIEALEREA R CAR-T 4 e
HOIR e HuTAIN 30-60 DEM - TME BEEE
LCES ¥ acetaminophen/paracetamol # L
diphenhydramine » J&/ x4 &+ & FE PITHR e {5 CAR-THIRERBEANRSRR -
o FERGR HMHEEERS TS RS IR
RUAE o EEME - OEE- [ (SA—tm ° ﬁjf;ff’fﬁhﬂm%&ﬂiﬂ%ztﬂ  BNER
BRE  miem) AAEEE eoee \
; e e : ® i CARTHIESBBE—HSUULE &
'—%Tﬁ [ ] %ﬁﬁ?gﬁbu ey 7JI|1}:§E_|-E2E7:T: S ARSI RS SRR E L8
nE2E 37+2°C
CAR-T, chimeric antigen receptor T. CAR-T, chimeric antigen receptor T.
2.2.3 X | Infusion
BIEIEEE
$YTIEE | 0
[E]é&) o IWEIFRHA CAR-T HIfEERE - HMAXERERARS - HAEER BRI

o Z MEAMIGEER A ERAERE - BERNFIWARREREY 20-30 HERER
AR JRAEEREICHART - LIRDMIRRERA
o HibEiE - AEAREASEEDN  ERNSA  OEE - mE

ERTRAE APPSR o HiDEIEE 15 DEFHE—RImALRIR
o STR[OERE 30 NEFHE—RBALBIR @ FEED 12/ - BIRES
FRKFE
FERHCER ® ‘ESCEMRmABERIEMIRSR - BERE (FIeRIRERASE )

o EREMNARKFE : Bl » B - EE  IREAFRIRE

o VEERENFRRE : EME « R « Li&:@18  OREBE ~ FRST ~ B8
KI5 ~ @RI

CAR-T, chimeric antigen receptor T.
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3.1 JEHAGESYIE |

Short-term Complications

3.1.1 FEFEZBRRAEIREE | Tumor Lysis
Syndrome (TLS)

FEREARRIE(ZE (tumor lysis syndrome »
TLS) Bl AEREMETERERNET @ It
BRASHEARYENR  EHEREEE

B DhREFERAVIE o

B PRAEAK

TLS AIREERMER - B3 DEFAE (K
mBFRSMF )  UBRBHESHES ; K
BRIEEREBREE - 95 R B MMRRE
REEH TLS (laboratory TLS) KB EGFRERY
TLS (clinical TLS) » * B4 F 7B » HIEMRER
ERERMBRHIAE  JREMRETR
E4ERERER SRS HHER T BE]

CAR-T i a5 R TLS » (B Efth
I 7% 3 iE B B #5858 © 2 CAR-T IR B EE
£ TLSWREA - ATLLZ LDC = 2 F FE & i i
KEWIEIZFAFEE o FItt - TEBKERE (bulky
tumor) BUREERA - AR BT EREERES
HE®S (high tumor burden) BYH B4 A IER
AR TLS BAERERRR - © MEEERE -
FItt - XERELFE 5| P& 1R - 1 LDC FAR
#8 T TLS BYTER 4 78 & » 40 allopurinol 3 &
febuxostat - MBIE RS » K#&E= LDC BY
CAR-THifa /e Em AL AT ERE TLS ; BTE
CAR-T #liff2’5#&E#% 55 28 F| 100 X » 1 AT &g
IR TLS HEERIE R » *° IE T HEEE CRS iEE 58
43810 - ZR2 A CAR-T HHREIFEIE BB M
FREK -

ERPREZE

CAR-THIRE B HW5IEERTLS - LR
HMBESENTLS — M S » AIKEBRR
EPE BETHY TLS k& & [R Al (standard hospital
protocols) ZRERIE o

RE MK EE%EZEZE G (British
Committee for Standards in Haematology
BCSH) 1R 2015 12 H AY A A B 7 2 M R 72
fiEZ TLS RIBZER > " HFAR A B R MKER

=% | CAR-T flfdafk

fEREAFRIBEE - FERSELIRE -
&kBR BCSH BYZER! - BB CAR-T MilR/EFE
FEIERVRT @ BB E NS EERE: - IR
RAFRLARHEENRFER  BETLSH
FIREME B K - BCSH Z & BYTARS TLS &
BRI« ¥

FEP5 TLS

OFERBRBERA EZKBTKGE
(hydration) =% 7 X allopurinol ( 3 ¥ #& E
TLS RRHERK )

O SERERA RIEFAEEENE -6
B B2 BE £ @& E§ (glucose-6-phosphate
dehydrogenase * G6PD) fkZ fiE & E&A
¥ hydration & rasburicase 78R o LB —
[E £ %l 2 (fixed dose) AN¥aF : A3
mg * 52 0.2 mg/kg * SRR o

© FEZEIL (alkalinization) FRi& °

O 5 Frasburicase Wm A EEH G H#
allopurinol » E&f#(E rasburicase BYZR °

TLS HYEHERER
QO EZEE A #E K E (ntensive care
facility) °

© Z 3 hydration B £ F # ¥ /R = (urine
output) >4 mlL/kg/hr ( 22 5 >100 mL/m?/
hr) - BRA ] ZTRBEF ©

© [RIEF AT GoPD # Z i - T HIFEE
¥ rasburicase A& * Bl ZE 7% 0.2 mg/kg/
day * #8F 3-7 X °

O ESERIEMIEREZRAE -
O E BT (renal dialysis) FTEFESE :

@ &K E =R R 12 (intractable fluid
overload) °

@ Bm# >7 mmol/L °

@ faF LitaEkE - MASKE - S0
B ~ B ~ BRI -

O F & & ¥ 17 B8 E & M7 (peritoneal
dialysis) °
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3.1.2 {ARHFFENIEIZEE | Cytokine
Release Syndrome (CRS)

BomieE >

CAR-THIfEE AN R GHWATHE
YFEIREAVEERE MRS - LL CD19 CAR-T #lfE%
f5l - CAR-T #iRE &G ¥ H CD19 RIFNEE
fHAE - —B3EIREEEMERAG - CAR-T MIFE© A
SELIBAE » D —RFMEREEER - 40 ¢ IFN-y »
TNF-a ~ IL-2 - BLEMEBEAEZE—FF
{t CAR-T #lifE » R EH MM AED IL-1 ~
IL-6 ~ IL-10 B9 - B ERERIBEZEH MR
B EMBEIE MRS - BRI
TIE > FILER CRS BISE - BEE CAR-T
MR RENE(LIZ A - MFEERN S W FEIL I
BT 2EMMNBERRIE  ERNZLEHRENA
BRZERMERR @ EMERENE « EE
UK EMIBEIRE - ELRAX RESTEREEH
fE# CAR-T HIREERRT, © FIRZET 8 - &K
JHEK » T CRS U FL &S 4E A - CRS B4R
BEEERPREER ~ MEERNAREMEFRER -
% 30% =150 100% #EIRS » BRER CRS
AYEE 4 R AHKITE 10-30% 2 o °

&+t + ASTCT Z CRS 74k *

B
&~ B&E >38°C
{1 &% i3
BREBER i3

£ CRS 1BRIMIER E S M AT KEE CTCAE v5.0 94R @ {BiER 2 CRS Fik

REERFAEE

B/

EEFEZ <6 L/min
EREER HER
(blow-by) B

ERPRTEAR

CRSEZ—Z2BMMNBARIE  BERR
B HIRAVAEAR - HthrTREREREREIE - D
HiRE B IR D% BEERANIE
FHEE - TTRE S HIRMEIRE(E « BlE ; B
BEETRASHEEMER « IIREIE - 2588
BERE  EERES - * £ CAR-T #lAEE:T
%M 1-14 RN B ETRESE 4 CRS @ FUEK
WEETR 7 REA  TESEREETEEE
14 KA SEEUEEMR CRS 5 B8x 30 KAYE
BRI EEY - CRS WERATAEIFHE
4-7K o °

CRS KI5k

5 B 7% 15 L #l 75 R 1% & (American
Society for Transplantation and Cellular
Therapy » ASTCT) #kIREE1E ~ BIIBRREF
3 IHIEIZMVERIR B EIZE » 1§ CRS %4 4 B
St S rCh

ERRIGE

FREZE4ECRSH A A K EEIT
BRIBE-RAEBE - WHEXKIFERE
AU RRANAREY  SFEMRRS
(cytomegalovirus * CMV)  EB J%# (Epstein-Barr

B

FEMAER A% | BRERIEAE
SPAGHNEEER | B ETEEnEs

(vasopressin) ES
R/’ B/’

FEEZ >6 L/min EERETZITERAR
mREAR ~ HE - (AOFFEIE BRI IR 23
JEBIRAZE S [CPAP] « E481EBRIT
Venturi mask 785 R4 [BiPAP] ~ &R
HEER )

*RIENTERAER >38°CEIFEMERR (F : KE) FrEE - HRBE#HF antipyretic 3 anticytokine &% (41 tocilizumab SEE AR ) BY CRS HA » BRIEHN SR

FEREZERE  MUENERRAEBIAE
' RE 1 BENEABRHREREEARNRABR - WBEAE SR

EREARNTEREARREMEEE <6 Uminute > EREERBEIVBAME (EHERNRERA ) SREARATERARHXER >6 L/minute

Adapted from: Table 2, Lee DW, et al. Biol Blood Marrow Transplant 2019;25:625-638.

ASTCT, American Society for Transplantation and Cellular Therapy; BiPAP, bi-level positive airway pressure; CPAP, continuous positive airway pressure;

8 CAR-T HHRa:a&F M

CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events.




=% | CAR-T ek

vius - EBV) SRERRENAEEET  BF  AARPEEETNERENEET -
ASHERE CRS » AIUEBETORBERR

EUFHEDRIIEE - TISIMAOLTE ORS sy ERARRE

EEEAM 0 ARELTIRIEE  SEHTE HWATE CAR-T iR % » 3% -
G EMRAERREMERGEBREY . E0E - ENSRRRTAG - BERETLE
ERAREE 2 MU LRI CRS » AEMEMAYE 2 CRS HIEH 81 CRS HMAREE « IR
EHURERSR  ERALOURBETEE . REESRMERRR  @HTSEEM -

* CRSZ R B BB E HiiE °
4 N

Bk B2k 3k Bk
g&8 >38°C B&8 >38°C BB >38°C B&E >38°C
B B B B
AR M ER BHENR - REERFAEL BHENE - FERAERE BHENR - FERZEABE
B B/ B/ (FEENELESR)
EREER EEREBENEZTEES BEEREENAEEES B/
<6 U/min B ESRIVEAT >6 L/min @ERR  mS BEREENAEEES
(blow-by) A% JEBRARES [ERRRE
8 Venturi maska 5 (AN¥FAEE BRI IR 28 [CPAP] ~
£ 1) IE BRI IR A% [BiPAP]
AEREWER)
. . .
I i@FICU |
|| ||

|
| MEBEREMERRRER - REENEERENERSRREREE GLRE - fH7TiRRS) |

AN
/877

t THRBRISGRIEAEIREY (CRS)) (ERIRERZESY)

EE|CUBITEM EIR T STtocilizumab 8 mg/kg (RAEE 800 mg)°

EF|ICU®

E8HR>X 59 dexamethasone
10 mg/6h 1-3%

EB AR5 St dexamethasone
20 mg/6h 3K

3-7TRBLHE

HH+12B N EARE

EIRNESE -

4| H e Bl Z2 B B
B R il B EEF AT STtocilizumab 8 mg/kg (RAEIE 800 mg)>e

TIRERE + AEARFHE

A 4
EREIRES N s
tocilizumab 8 mg/kg FikiE4dexamethasone ##HE L5y dexamethasone " EFARESmethylprednisolone
(%j(ﬁu% 800 mg)a 10 mg/6h 1-3X 20 mg/6h 1-3X ﬁ;&‘l ,000 mg 3!3;?39& B g‘k\?é
K250 mg x 27GEEK
§XR125 mg x 2XGRE2K
§X60 mg x 27AEE2K
2<30 kgBIFRE - tocilizumabkl12 mg/kgHEl 2T - %*?EEEIDANS , ﬂ:’%‘fgij*g
b ATERB D RO BB IR - BEERBAREEICU %% tocilizumab (8% —X
CEE21RCRS B R BRI AR Fdexamethasone Ktocilizumab SENNEIE)

o /

Adapted from: Figure.1 Hayden PJ, et al. Ann Oncol 2022;33:259-275.
BiPAP, bi-level positive airway pressure; CPAP, continuous positive airway pressure; CRS, cytokine release syndrome; h, hours; ICANS, immune effector cell-asso-
ciated neurotoxicity syndrome; ICU, intensive care unit.
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CRS R ELZEY)

MR ERTE CRS BRI ERINEEE
At 356 ME TSR 2 R IE CRS B D
REE - BEILUEH tocilizumab ( A 8 mg/kg/
dose * <30 kg 52 & 12 mg/kg/dose) 1T IL-6
PEERA £ » Fi8F— K tocilizumab &2 E 5
EWR > AIUE8/NEERIGT  BE 24 /)
RFAREBB =R » SERBAERAR - * E1F
AR - HIE T MK tocilizumab % - B&K
FEARDARNE - BR 7 FHERR T tocilizumab 43
FEENEE R TEEE (dexamethasone

FX A 10 mg/dose ~ 2E 0.5 mg/kg/dose) ° B

IR A - REREERT A ERE

CAR—T AR RN R » BEREREFEEAIE
» {82 CRS BESHSHARRRE - °%

ERABEYH BMAERE RENER
Bl CRS» B E B HMIEIER IL-6 FHETLZE
¥ » 40 siltuximab ° * BRItk 2 4 - A& B fE
B IL-6 < N E MMM SR Flu0: E&8
Bl g} ¥ tocilizumab FEEEEE R EAR{E~ CRS
FICANS » AT E E IL-1 PHERZEY) - t0fEFE
anakinra ° HRAZEY R AZ R U B EEB R - ¥

[ElH « CRSHERAEES K 5549 2°
Dasatinib -
CAR T cell Lenzilumab  Tocilizumab
Tumor cell
M- CSF J Siltuximab

Catecholamlnes -‘—

= Adalimumab
= Etanercept

Metirosine

.

@9

Macrophage

CRS

.I— Anakinra
> Q

O

/

Adapted from: Figure 3, Morris EC, et al. Nat Rev Immunol 2022;22:85-96.

CRS, cytokine release syndrome; CAR-T, chimeric antigen receptor T, GM-CSF, granulocyte-macrophage colony-stimulating factor; IL, interleukin; TNF, tumor necrosis factor.

3.1.3 RGN FEMMARAERR RIS S REIRES |

Immune Effector Cell-Associated
Neurotoxicity Syndrome (ICANS)

X # B 20-60% ¥ = CD19 CAR-T #f
BB AR A 2 3 4 ICANS (=3 kI H 12-
30%) o TS E M E LT CAR-T %Eﬂ’aﬁiﬁ
B9 4-10 K » W AT454E 14-17 K - ICANS B &
XYL CRSAAR » B CRSERRELE B
10% BIREA - EEEHTEE 3 BRA HIR N
EME ICANS) o

REERNZEFEREE - 85 1 AN

8 CAR-T HHRa:a&F M

RIEMNT MEBEN ; JHCARMEERMmAS
FEEEREER  MKERRTPIMESRERY
o> ATEETERLEE R T EEREKE - EYE)
NENERET  BIRBERE - BRAEW
CAR-T #HREEEAIEIE - FEAE S ICANS &
BRERA - ™ =3 % ICANS MK FaE :
CD28 CAR-THEREE M * BmfJ CAR-T #ifE
BEEE - SFEREE -« TelFENEERER
R~ BEI/WRE - URBEEBE - BEW
CRS ° if] CAR-T #iE& %8y 36 /NEFHA -
MR HIREIE (=38.9°C) MABEMMFE S
B (hemodynamic instability) * RTFARTERIERE
ICANS V384 » HEESEURMY -

ICANSHYJRIEEIEZ (pathophysiology) -



ERFRTER R AR 2R E

ICANS HY B PR JiE AX €1 #& E B8 (tremor) ~
FETHERBL (confusion) ~ % (agitation) F0EERS
ZX{E (seizures) - HtPABRER B FFESEH
(dysphasia) * FREEFFETR AR (hesitant speech)
# 2 B = 1t (deterioration in handwriting)
EEERTRBLAREENEZTMRE
fiE (aphasia) ° BfR T &fElzm AN » RE=E
BRRETTERR M PR A & (anti-convulsant
prophylaxis) ° tt4} > B H ICANS /@ A 436
BEn RSk @ (fatal cerebral edema) @ #175 E
BEHAE TR R IR IRAERARVER S ©

ICANS FEXFERRIREZER - M LARSERRE R
i& & (magnetic resonance imaging * MRI) #
A% BE7R (cerebrospinal fluid * CSF) 2 #18h
B REZHT o MASKE (electroencephalogram -
EEG) H#ER » AIeeRIFIER » B OIsEEHE
BBV RIS (diffuse slowing) ~ ZEEE R &4
HIRFRE MR delta JRES) (frontal intermittent
rhythmic delta activity) » 3{ 2R =R EN—
FBERERE (general periodic discharges with
triphasic morphology) ° JE A RTREE HIREthFE
SEEERIAAEY EEG 2E - BiE2IEIERT EmIE
¥ (generalized asynchronous slow activity) 1
EERIER (focal slowing) ° &SR EEG £ FH%w
A BEEBELEESR B RFER o
DETEA G HIRFR (spike wave) K B e
KRB R E M E (epileptiform discharges) ° & &
AFEHIRMERARR - BETHENEERE
EEG #Z - WiiBHE EEG fERG T HURREY) /
R B A E RE R HITR1E o ICANS fm A8 CSF »
ERERFHEMNENIEZSMETEEE
Y0 - FE I A P BE BY 2 48 B @ B 1 1 0 o
CSF HHNEREREE L » FHMKEEERE
EERRM > BEfEREHEEELERHRIE
FLEILLBERR ICANS ©

RAFEES MRI 2% > & EEIT MR
WE - BSGETERETESEREE (computed
tomography » CT) ° MRI F& & & 58 & %) /& §¢

=% | CAR-T flfdafk

Z B M Z % Z TIW ~ T2W - fluid-attenuated
inversion recovery (FLAIR) ~ diffusion-weighted
imaging (DWI) # susceptibility-weighted
imaging (SWI) » Er/h SWI HE2ErEER HIMER
BHEHESRMY - A - BREEHKEERA

HifiE B EnERREZFHMEEERR © IE
B CT B el BB HERR (H150 : =14
BRI ARES I IMESF) Htwet - BEEF
A S BIRASKAE - BNfER 3-4 K AY ICANS
BA - EMRI BERFRIFOIERIRIEE - B
ZEiEd  ELmAEHIR T2/FLAR & L
NEE S ERSRER K (ilateral
thalami) « %} 2 (external capsule) EX B BE §&
(corpus callosum) ° H 1 MRI £ 1t - B o] 858
B/ 3% : M E R % 7K BE (vasogenic edema)

% H 10 (microhemorrhages) #0 #X B B 1% 58
(leptomeningeal enhancement) & - 1B & =
3R J& i & 31 #8 (National Comprehensive
Cancer Network * NCCN) 7a%&+$55 | - B
(intracranial hemorrhage » ICH) &z Bk A& -
i 3F CAR-T HIREFR T 2R TRISE M » BAR31
A ASTCT BY ICANS 73#& A © ICH I 5 51 £ A
CTCAE v5.0 MRETTEEER ©

R #8 ASTCT B9 ICANS HE D Rk EFK -
Bl ICANS SE1T R » SR\ - ZARER
BB SR E (encephalopathy) ZE# 14t FE{H &
x - WL BN EHRMERIRS®E (immune
effector cell-associated encephalopathy * ICE)
o MR THEMRKEEEmmNEER
B a8g: ERE%EEE B 588
EE A B (intracranial pressure * ICP) # & / B
KEF  (ERDHRIZZE - RRRARIMAT
BRTh# /R E 5T {4 (Cornell Assessment of
Pediatric Delirium » CAPD) §¥43 @ ] AR &F 1
<2 EABRBFERNRE - BFIENZE - It
ICANS 7Rk 2RI ERIFERL AV E — R PR BRI EY
TaERPR EEG B - EBIR A% 31k ; MRKHE
S EERYERIRE R ER PR BRI 32 1F - BoREITEE
BEHEEE ORAFE 4R -
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CAR-T #HRtHRATIE SR 2R 2
ICANS BYsH{E T E&3E ICE & CAPD :

SIE FEMARIARAAERE (1ICE) SHMATA GEAR 212 RRAERMA )™

(40 : BETAJ LU ERE 2 ~ BMHAFARAEE) : 3

o REA : sEIEHBRNENE - B - BRifiEl—ERTHREER : 4 0
o FRHBTF : AR 3 EYRENEF

)

o BIEES | ALEEWELIED » 00 Grade 3
(40 : BBLLiH 2 RFHE" PR LORBE I M (RAO B TE) 1 5
> EAFRRREEILHT ICE 575 -
o BiE: BENBHEENGT (M REBBEE) 15 B Grade 4 89 IGANS
o Hij: B 100 BB - SR 10 BEETHMN 15

ICE §%%
» 7-9 Grade 1

» 3-6° Grade?2

Modified from: Table 5, Lee DW, et al. Biol Blood Marrow Transplant 2019;25:625-638.
ICE, immune effector cell-associated encephalopathy; ICANS, immune effector cell-associated neurotoxicity syndrome.

RTHE/SRERESTE (CAPD) SHET A (ERAR <12 RRE) ™

Never

49

1. RERVRRTPEESAFRE & 120G ?
2. REMNITAEERNE?

3. RERESMEIAERNERIR ?
4. REREFREHRTRRBE ?

6. REREEERTHE?
7. RERBRDES - FENOETLEEF?
8. REEHEE - ERRATERME?

Never

0%

Always
0%

Sometimes

29

Rarely

39

Often
19

Sometimes

29

Always
47

Rarely
19

Often
3N

Modified from: Table 7, Lee DW, et al. Biol Blood Marrow Transplant 2019;25:625-638.

CAPD, Cornell Assessment of Pediatric Delirium.

ICANS 734k - BIREAEF HEm R P RER
BB RHRIRE (<12 5B EL CAPD §F49 E&
X ICEFES » FAMKESHERNFTS) @ 8
EEE R REREMERFRSHE o
BRFREE B

BI2EEN - FEFE ICANS R[EH CRS »
ICANS & & ¥ tocilizumab #E585E & FE » 38 Ik
JESTEY tocilizumab AR MBSFEEE o KL -
FRREHEERE - FHEEE  BXFYEE
;& ICANS FREME X - AEHKSHEESE
ICANS E#f :

Ei# CAR-T #iig;a&Fm

O =1 H{miEY
R BEEET M AEER - BEEE
72 /NEFAH IR ICANS @ A] E B & 12-24
INEEEFAERARSEST 10 mg dexamethasone
(RE : 0.5 mg/kg) * MEIRF 2 WIEREH
EITES ©
O 2 K SEE
MAFEEZ TR EMEEARESS 10 mg
dexamethasone » WEEZEHFTEH o &
H|WE > AU 612 /N\EFEERT—RK

dexamethasone °
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FJ\ + ASTCT #H¥H%B AR ICANS 9 R >
| %14 | o | =34 | = 44R
212 ERERK 7-9 36 0-2 0
AHBY ICE 5¥53 * (SRR AT S
ICE)

<12 EREN 1-8 1-8 >9 A5 CAPD

CAPD %

BERERRET oaRMmEEe FIREE E AR N BRAeE  RAZRKAEXE

K EANREETE
BN NEENEE
RUBA BEAR AR

v N/A N/A BEARREERREN  AERESHREHE

ERPR 2 5 MR ERE
VN3 2 EL S
25 4HEEH

B (>5 D) s ;|
EERERR SRS E
(EEG) EEfIE8{E - B

HARIREHERIE#(E

RENEERESE
71 MM BFREST
g2k

TSR BRPRERER  AAMAEREER:
RIS KAE ° B\ RS AR
TRFLZEIKEE 5 BERREC
=HR - WIHERR
BRTE RS Rk K BE
(€3

sEENRES ¢ N/A N/A N/A

BEEME (ICP) 1% N/A N/A
hn / Bz BE

*ICE 0 RAERAIHMERBMIA S 55 - AIREMRETASE 3 1k : B ICE 0 DR AETARMER - BRE 4 1%

" BREERETESREMERTZE (WRRABEFEY)

e FE R AR R A AR R AR BE R A #E2 (myoclonus) BIfk#E CTCAE v5.0 #1701 » 1858 R £E ICANS 4k

S EERHIM (B EGREERIKE ) THRASIIEEERHS - BHRRTE ICANS 2R} o BElfKiR CTCAE v5.0 #1THHR

Modified from: Table 6 and 8, Lee DW, et al. Biol Blood Marrow Transplant 2019;25:625-638.

ASTCT, American Society for Transplantation and Cellular Therapy; CAPD, Cornell Assessment of Pediatric Delirium; CTCAE, Common Terminology Criteria for Ad-
verse Events; ICANS, immune effector cell-associated neurotoxicity syndrome; EEG, electroencephalogram; ICE, immune effector cell-associated encephalopathy;
ICP, intracranial pressure; N/A, not applicable.

© 5 3 RMiEEM
1SR FFIRE ST dexamethasone (& 6 /)\BF

epilepticus) K » FEIKIRZFeia51E1T/A
B o IS E T =3 MBVRAEER ICU IR

#2 % 10 mg) X methylprednisolone ( &
12 /NEHE TS 1 mg/kg) °
5 4 RiPIRE

o BIERUNETEREERE AR
CRS i EERIRA » BEITTEN SN
B & A & (antifungal prophylaxis) ° 7£ &

FA3EEFEEIE ICANS K » —BEER IR
& [ERRETHE -

ERAREEASHEREEHERE
MO AR F 5 89 5 X 46 F 1,000 mg
methylprednisolone( & ZE : 30 mg/
kg) > LTEHETF 2 BIREBFETHMG > F o _
3% - HERERBES 12 /1B Lymphohistiocytosis (HLH)

#¥8F 250 mg ~ 125 mg 2 60 mg * —K i HLH B9E SR

R 2 TR KR 2 REBEAEITRE - M M fE {& #¥ (hemophagocytic
IRIE M R ERARAE (convulsive status lymphohistiocytosis * HLH) » RiERZ&ERE

3.1.4 IEMfE{%E¥ | Hemophagocytic
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E7S ~ ICANSEI D ¥Rk B R B iRAZ @

~

-

Bk 2% B3 BAR
" BRI " EdEeR > pERIRREE " ERRtEANE . S MRS -
QR i) ISR (RBEARAE R ) E@g%g%%g;@mgég
" ICESFS (GHi=128%) = " ICEFES (t¥f=12%%) = 3-65 " BRI AL SRR ER R B AR
7-9 $)EHCAPDEES (B SCAPDEES (B <123%) 2EVEFIIRAEN BRI || . PATTp——
<12 =1-85 185 B2 SR B et
" HCH SRR R AR BEERkEEDIE
KEE #1E
" |CEFFS (#t¥=125%) = 0293 " RERIEBESN  NFE I
CAPDEF4 (BH¥<125%) >85 JEs) N E R
" BSERKEE
" IEEAREETRA R R E
P EAMHEREEE B4
AT RS ; TRILZOKIE
FER = #%
= HEASTHICESICAPD
||
l BN CUME AN 2SN B ] BE Efe
|
EZEREREE | BEOREEMHT ; OREYISAF RS
" @t}]jﬁ,ﬁfﬁu [ | |
" HE(TRORIE (EEG) EREEICU?
BRER (MR)R -
REHESF AT (LP) 538512 EEZRENERT @ ETIEE  BiREE R BN SR S5 2l

ICANSHFE MR

PREAZESN)

EELRCRSFEIRFEEE > 2MRICANSES - #5F 4 REIEE (MIFtocilizumab) B&EE KA
BEFREANRERENCRSHEA
|| || ||
B4R (ERIR B ESUAS I E) | #8Flevetiracetam B benzodiazepines
EREEIFENER - BT benzodiazepines » [HITRZAétat de maliA

|
‘ ‘ EBNKE - ERRBEEAR
& E5tdexamethasone ||

10 mg/6h 1-3X% # & T8t methylprednisolone

BX1,000 mgiaf3x - A%

aRA {R250 mg x 2XEELK -
} FR125 mg x 2BE2K
HF60 mg x 27CAE2R
i =T
SREMERARE

HRESARNCANS » AITRIE R

Z[Eanti-IL1-R (anakinra) »

anti-IL6 (siltuximab) ~ &FHESS
RSS2 B (LR

AEEREV DBV BIRITPT ¢ R STIRERIRS RN - BB AR AT IS EICU
\@?HME’R?JCE%%&@E’J%%&%A » FREYEOREEHIT RS IS

Adapted from: Figure 3, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

CAPD, Cornell Assessment of Pediatric Delirium; CRS, cytokine release syndrome; EEG, electroencephalogram; ICANS, immune effector cell-associated
neurotoxicity syndrome; ICE, immune effector cell encephalopathy; ICU, intensive care unit; IL, interleukin; MRI, magnetic resonance imaging; LP, lumbar puncture;
R, receptor.

= —
%E&

s&1t (hyperinflammatory syndrome) T o HLH AT A2 R 24 (primary) 3@ K214

25| HESE R FE (cascade) FiE R AYAEIRES o (secondary) - IRTEFILN T B8 EAERRX
TEAREIEEEIE  FFREEK - ERERTHERE M HLH o
=M% [ MAE (hyperferritinemia) « %¢ 0125 CAR-T $RHA R4S HLH 18 BB ERSSIE -

(coagulopathy) » ZE 23 EINRER BLUAKR MEKE B SE M B oS M HLH S1R5E0 - SEESE

=

CAR-T fHRaa#& T

EI%




=2 CAR-T #if/aESHE CRSH » B—H
SR AEERRET » HE HLH/ EMESRA ELAE
{&8% (macrophage activation syndrome * MAS)
1R #8 1 > Neelapu SS 1 2018 £ & HH“CAR-T
HOREAEES | 35AY HLH S2ERZAE” - HAZXHES %
M#EZEH (ferritin) 3@ 10,000 ng/mL - K
MIEUERE  SHRULFSME - B b
KiE ~ KBRS EMEBR EEBY S B MERER
HR -HRFEEIMCRSHAEA > HEE
fFE HLH UE2ER& > ERFHABR HLH 2
BEM CRS » ERIZ—ERRMNESHHE - it
BT AR AV EE 4 R ARERRE - BIRE IS HLH
1% 1% - (BEE R A EER CRS fEAR
B8 - #5824 CRS Mikf o
CAR-T i B2 i3 7% #% % & B9 HLH-like & #5iE
(2% IEC-HS)

BEE CAR-T MR AEIES - AFIHR
BERE RS (ESELL HLH (HLH-like) Y& BHIE »

RN IEC-HS MERIMAIRE

£=% | CAR-T {iga&Ek

AJRENJEE CRS MR ER! ; MK MZHREEE
I~ » HLH-like RYREAR 38 &% B CRS fiR$9 > H
F1F & Ltk CRS FE 4L & 22 F (delayed onset)
BEENR » HLH-like BHIEAIBEEKRZERE
=i o Ktk » ASTCT B iL—1E T{E/N4E - 45
BREIE L S HENEEZER] - WiFILt S HE
EFHEr34 immune effector cell-associated
HLH-like syndrome (IEC-HS) - ** # It £
primary HLH [Z Bl] - 554} » & $X CRS £ IEC-
HS BYRIEFEE R AEARAELL - (B2 IEC-HS 2%
ILFR CRS 4 o * |EC-HS FIEESS{E » W AJAE
£ CRS 1R RS iR AR A W3R - FRLL - FFE
Zi% |IEC-HS TRAE7E CRS AFEZREHNEN
—IBRRE CRS &fHE ¥ MEBERBRAENE
%87 (toxic entity) o **
ERRAEAR

ASTCT #f IEC-HS Y & & & & Bl 12 #£
(identifying criteria) FE2E&RN, - ¥

© BB HLH/MAS BERIS =

IEC-HS MES ® 7T IEC HoaER

IEC-HS RYERIIRAE + BRPK / BERERE

BRER'

LDH F& (>ULN)

FEEBEAEK (splenomegaly)
BBI5 (RESTHIERSIR )
TS

HfthrTREHIRAIRIR

IEC-HS B—ERZBEE(LAEIRET » ERIENE(LIRE EHFFEN CRS M ICANS » HRIF :

© EBUTHEIEEEEMHEE (hew onset) 1L » G1F | MEKMET « BOMBEAMSE  HE
=S HHERMEE AR IMEE (coagulopathy with hypofibrinogenemia) R #ip%ES_EF (transaminitis)

® MA:MBEEBFE 2 x ULN T >2 x CAR-THEREEFRFERME) - KEEPIEA S (RIRERRET)
B4R% » CRS IETEESEEARE ; 535 CRS-directed therapy B EHIFH{E » BERL ¥
FrEpzEs e >5 x ULN (BERMEIER ) - o >5 x B E (EEREESR)

ECAHAESE B BRINE (<150 mg/dL B8 <LLN)

B FEs EL AR IR MEREFME (hemophagocytosis)

MEMET (ReRE AR « B(LHEHEM)

HRIMES (20 PT/PTT A& )
BEEESHEAT R (hyperbilirubinemia)

FERERIR (MRS ~ FERRRE - FivkiE )
BIRERZE (FEBUHERR)
= =B H hBS N ( Z2RE(E >265 mg/dL)

* AEEEERERNEMERE (81 CRS  BRM / SURRER ) R8st

TER R R —RIRIE (BTEE 72/ EREER)

* 898 IEC-HS AZE7E CRS & HIR » BINVGIREBFAIS » EZMERARCERIEMIAA IEC-HS AIAEMRIR

Adapted from: Table 1, Hines MR, et al. Transplant Cell Ther 2023;2029:438.e1-e16.

CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; HLH, hemophagocytic lymphohistiocytosis; ICANS, immune effector cell-associated neuro-

toxicity syndrome; IEC, immune effector cell; IEC-HS, immune effector cell-associated HLH-like syndrome; LDH, lactate dehydrogenase; LLN, lower limit of normal;
MAS, macrophage activation syndrome; PT, prothrombin time; PTT, partial prothrombin time; ULN, upper limit of normal.
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HEMMEREMNER  AJRE 3.1.5 M
KEMEHHNER+TM HLH ~ CRS/MAS
|[EC-HS RILLER) -

ASTCT ¥H? IEC-HS HIGERI A B LT « >

O FiFEIETIAERRIEZE
BfEJABEIE 2 HLH-2004 2R E BT »
BERZAEFTEE » UWEFREM CRS 1838
SE 4 CRS & 9 B 2K » (K] Itk 3% J8 4 1k
FRTE IEC-HS BV R RIS EEZ 5 o

O FETI—EAFERMNMESEBEE
BERE LA BERE EAEAGRRIZEE -
R _ EANEERERBEERE @ 0l
FREFEEEIIEEMULEELRE °

© FiFHBFEHIEN AERIEE
RAEGRERLIERERTS  MEER
CRS B4&4 R ABEZBIMEE
HBEMERTE -

ASTCT Y IEC-HS S R IZ % - 585/ 7
BENEE  BARKRREKRETHBREE
MAERKBEEEREER - HRAT8EE
HLH-like W E R K - B FEEETEEN 5
MNAHERR s BR T ER CRS #ET[E D4 - 278
BE B® HSV-VZV+CMV + EBV *» HHV-6 *
adenovirus * enterovirus * parvovirus % ;&
HREEe BN WEBNRETRERERR
21t ~ EBV BRIz BERMEIEE %R EBV-
PTLD) S @REE M RRIE ©

&+ + IEC-HS 9%k *

IEC-HS K73 &

ASTCTRUIEC-HS BRERRE oKk I &
EZR+ - ZOMESRBREBERREBEMTR
(National Cancer Institute » NCI) I2HEERAR
REHFHMEIZZE (CTCAE) F - HRERikH
Ao = - FELLAS IEC-HS 97 5 1% o

BRRE &

ASTCTIRHEB aEXREK TERE
RETERE R @ & CRS/IEC-HS HY
MR URHLH BB ERERMmK -
ASTCT 5% :

O EEERNEERABRAE - JLUE
B1EEEE X anakinra BE—s{ 8685

AR ERTHERORD  EES
—ERRERVETHE (40 48 /NEF ) A TFIRE >
BRBESFREREYEERTE CAR-T

O E_IRAEEREIRTF ruxolitinib

P& IEC-HS BREE1E M - WA MR
€ CAR-T Ml B B L E R EE
2 AESUEERALSAERRERE-
Hit AT HRBEEBREEERCREDH
fE - [ERRFARGETCREENEE
REE -

E1HR E2k
IEC-HS*  SIFASIEA | EEZHEAGA ° Rz e B WSSyl ae 2 pns
LS GRS S S G = BEREIEIER | K FEETER
RE ° g0+ 557 IEC-HS HY (== N Q0TI i b2 R == G el de S
ezl RSeS| BESRHFFEHM - | AV MmEEMmER -
dnaya e e = SRETHIN ; SEHT | FEBENTIRE
[RIMYERYEAI ) BREERE B | 8~ SMEBRIEE
BfREEmMcE | F2E)
EBTakR)

*JEEMREFASE 5 IEC-HS &4 1 BAEEMMMIEL /HLH FRIEMAESHRE » WHRER IEC A% - JRMKED « SNBSS ME « RIRESHEME
ERRMAEFMTEEE EF (> 5 x ULN) BUETE SR LAERT o SEPAMRIR ASTCT 3 © BRE CRS WA HIREM HLH KRI7 » B IEC-HS FHIEESEE » W7E CRS

ER/BRHIR

Adapted from: Table 2, Hines MR, et al. Transplant Cell Ther 2023;2029:438.e1-e16.

ASTCT, American Society for Transplantation and Cellular Therapy; CRS, cytokine release syndrome; HLH, hemophagocytic lymphohistiocytosis; IEC, immune

8 CAR-T HHRa:a&F M

effector cell; IEC-HS, immune effector cell-associated HLH-like syndrome; ULN, upper limit of normal.




© FE =181 85E =2 etoposide 5f emapalumab
R A58 A anti-IL-6 ¥ HLH B 3A0EE
BR BRI e B @Y » R RiEE
#aF anti-IL-6 A% » LHETREEME CRS
FIFEY IEC-HS BF -

IEC-HS RIZEYIAERIZERAE >
BT RBESE 2021 EBMT/EHA 5% : °
© Anakinra - @—7#& IL-1 receptor &1
A : 100-200 mg/day sc/iv g6-12h °
58&E : 5-7 mg/kg/day (HEREIE 8-10
mg/kg/day) q8-12h » 3 4 mg/kg g6h °
B 24K

(2 I -5
A : Dexamethasone 10-40 mg/day (10
mg g6h &R ) °
E : Dexamethasone 10 mg/m*/day or
methylprednisolone 1-2 mg/kg q6-12h °
BT axXxo
2021 EBMT/EHA &3% » % dexamethasone
BEEN A E % methylprednisolone
1,000 mg/day #&8F 3 X » &% 250 mg x
2/day #5F 2 K » & 125 mg x 2/day #&
F2XREE6E0mMgx2/dayaFT 2K o
© Ruxolitinib - B—7& JAK1/JAK2 Dl
A (214 5%) :
10 mg q12h (AJ#E=EZE 20 mg q12h) °
ARE (<14 5%) BREEE >25 kg :
5mgqi2he
HE (<14 5% ) BHEE <25 kg :
2.5mg qi2h > ATBIRRERSEIE o

O Etoposide - E— &L EEY)
MARFRE : 50-100 mg/m?*/dose * D BITE
F1RRE 4 KIGE  WERET7XBIG -
© Emapalumab - @—7& IFN-y Etkings

IR E 1 1 mo/kg > BRIBHBIK(HERE
& —RME - RIEFEE » 5 3 X

=% | CAR-T flfdafk

3mg/kg > % 6 RIEH 6 mg/kg EIX
FEH#S 10 mg/kg °

B PR ES R B H fth 2 451 i ™

© SXEH CBC/DC ~ PT/aPTT - fibrinogen
UK BT EIhEE °

© EEER HLHZEMZERMNELIER -
20 soluble CD25 ~ NK cell function *

triglycerides ~ IFN-y ~ CXCL9 ratio »
CXCL10 ~ IL-10 LAk IL-18

© it #5 Hb >7 g/dL ~ & i Il BF PLT =50 x
10°/L & fibrinogen >150 mg/dL 38 {4 I
B fibrinogen >100 mg/dL » INR >1.5 #&
¥ vitamin K MK INR >2.0 $a & 58
Mm#% (FFP) fl_E cryoprecipitate °

Ot FAROLXERME
(granulocyte colony-stimulating factor -

G-CSF) » AJReMNEMRAERES -

O FIRERILAfER eltrombopag X romiplostim
RS/ - BRERIEFERA o

O BT REMHEE  BEXISKEY 6
REERE ; ZREAMF « KRR ~ RIEK
REEME - RE - EE > 0 TEME
HFATTIE (preemptive) FIHEYIRA o

3.1.5 MEkE 4 | Hematological Toxicities

Rime CAR-T i B EHIZE A A » #B
O RE RS EFERAMERE Y » LIRRBA RN
FEXRABFERARYIMERE M (immune effector cell-
associated hematotoxicity * ICAHT) » ICAHT
BETIRIERNE !
O MEKIETABETE CRS B R IFEETE -
EEMRREHAEZHFCA o
O MERHENMEATERMENNA - NEY
MEBRXBRYEZRTE -
O TEHEEECERENERBLERR (bone
marrow aplasia) - Bt RREFAREN K
FERME ©
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O FIEHHIRE - JRERBRENRAREM  ICAHT 34k
MR AR TS RS AR ATHDE) - ICAHT BI5BRIX CAR-T #1469 30

R REEF KA ; % 0-30 KEAASHER ICAHT »
WA mIRES UM RBER SR ER+— o 30 KB4 A0ER ICAHT » S5 ER+T—= -

#F+— + CAR-T #fE/&1% - MMIKETHRMESETF »

‘ R BREF ‘ SREA
ey ae B A= IEHEIE R M (B-ALL) BIER
® TRRIIE 38 B IS FHEE (B-NHL)
HEiRASERAEER
® CAR-T ffif& TRV IER a1 S
(B2 - 5 LDH) Rl B RIC B BERYRTR
o TBIHTRIFAE
BEE o BiIEHEMEHIERIE BT EFRYE IR RBE B RE
o EEAE
o EiEwiEREMERE
BhEERSmTE © BEFEMmMEKET LHEEREBEFEEM/IVMRIET
o TEREEMESIMEI{ER (CHIP) EREE N R FEILINARRR - RBERBRFz—
o [ME+ C RFEERIEM
o [MERMmFERLEM
® HERI (costimulatory) F MM LRI ENER
(CD28 &2 A1 41BB) (cyclophosphamide El£ )
o IREHMIEZERNEN (construct) 285!
(BEEZ BB RARARE—NE
TEEREE)
CAR-T i
AEEmA ® FEECRS
R E PR T
o ERIBRINAEYIEICIHEA S
@ SEMEREZ (active infection) TEARERR - SABERUIE
® CRS/MAS 5§ IEC-HS MEKMETAEEIVIEAR

Adapted from: Table 2, Rejeski K, et al. Blood 2023;142:865-877.

B-ALL, B-cell acute lymphoblastic leukemia; B-NHL, B-cell non-Hodgkin lymphoma; CAR-T, chimeric antigen receptor T; CHIiP, clonal hematopoiesis of indetermi-
nate potential; CRS, cytokine release syndrome; CRS/MAS, cytokine release syndrome with macrophage activation syndrome; IEC-HS, immune effector cell-asso-
ciated HLH-like syndrome; LDH, lactate dehydrogenase.
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F+= + ICAHT R *®

* AR 22 ERFRRS - HERIFE R B I EKET
Adapted from: Table 1, Rejeski K, et al. Blood 2023;142:865-877.

1R
EHA ICAHT (0-30 X)
ANC <500/pL <7 X
ANC <100/pL -
BEHA ICAHT (+30 X% )*
ANC <1,500/pL <1,000/pL

=% | CAR-T flfdafk

R BiE5E 500/uL

<500/pL <100/pL

ANC, absolute neutrophil count; ICAHT, immune effector cell-associated hematotoxicity.

R PTG

CAR-T #fl B2 & ’F % » 1] % i& CAR-
HEMATOTOX score /@51t - FFREET -
5% 3 German Lymphoma Alliance BY#8 ik 1T
5T o

CAR-HEMATOTOX score RI{EH{ T4
B ERR ML EERIET 5 X (day-5) 1T o FHiBR
AE TREHERYQMERMER (ANC) ~ M
#I& (Hb) C RFEEH - MBELNAER
IRETMEH CAR-T #fEE 7% 60 KABIFETE ©

B2 CAR-HEMATOTOX score SERA B
HHBEM EE (large B-cell ymphoma * LBCL) »
HEMMKEE (mantle cell ymphoma » MCL)
% 214 B &8 (multiple myeloma * MM) »
EBHRBEATZENBMESMEAEMAMm
& (B-cell acute lymphoblastic leukemia -
B-ALL) ' NEREEE °

815 7 B B9 CAR-HEMATOTOX score
HAESENHRYE  BFEMRE (high
sensitivity, but lower specificity) » B & 5 & 14
BNDERRE ©

B+t + ICAR-HEMATOTOX score {#i& Rk T H

-

i
[/ ViREHEL
W EMAERRIE LR (BB-5K) ANG
LICAR-HEMATOTOX score sF{1E 3! .
FARE MBS SRR AR R —
- BERERAISENESHAR : 3% o
EER : 0-19

~

0% 15 29
>175,000/yL  75,000-175,000/pL <75,000/pL
>1,200/uL <1,200/uL
>9.0 g/dL <9.0 g/dL
<3.0 mg/dL >3.0 mg/dL
<650 ng/mL 650-2,000 ng/mL >2,000 ng/mL
=ER 225

{ERB% (CAR-HEMATOTOX score 5¥5250-1)

LBCL MCL LBCL MCL MM
(n=235) (n=103) (n=235) (n=103) (n=113)

BREERMEEMEKME TR 12 K 14X 9K
AR IERSE (95% Cl (95% ClI (95% ClI
(ANC <500/pL, day 0-60) 10-16 K) 9-18° k) 7-13%K)

EEEP MR MEKIETH 55X 6K
AR (95% Cl (95% ClI (95% Cl
(ANC <500/pL, day 0-60) 5-8 X) 57 K) 2-5K)
RRHBLERR 2.6% 0% 3%
(aplastic phenotype)
ERERREE 8% 5% 5%
HIES EM R ERAEER 0.9% 5% 3%

~

=R (CAR-HEMATOTOX score 543 %52-7)

KERBBETRR

0,
(aplastic phenotype) 86%

47% 32%

FETRE S 40% 30% 40%

HES R EERRE 27% 28% 34%

N

/

Adapted from: Figure 1, Rejeski K, et al. Blood 2023;142:865-877.
ANC, absolute neutrophil count; Cl, confidence interval; LBCL, large B-cell ymphoma;

MCL, mantle cell ymphoma; MM, multiple myeloma.
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E=F | CAR-T MRZaEE

HFERVIETE

O EFERERETHRARERD ICAHT AR -
A& B M E BRI A 2in B MR TB IRt
{L&Rl - EITERERE - U BRI
BLE— R RRETE o

O EHIRTAHSNAMIKET » f4l : CAR-T
MAREER 2-3 281 - MEK(TIKRIKE - 7
BERTZ  ETERNREEZ S ER

Ei# CAR-T flfginiFf



=% | CAR-T flfdafk

PUTRIRFRIRS

1= + IRER ICAHT BEREETZS 0 ™

%71 \ WP
B | PIEREA R AR

o HSCHITERRAAR -
FESEMENFE 40 : allo-HCT » fludarabine ~ CBC ~ RPI ~ Ei2&HKA PITIEEST
AU -~ BRI B EE

o HEEERIKIRAEREEE

ZEYRIER ##! (myelosuppressive) FYJ BITHEETT
&)
HERTE o iftHEF B12 - BEER R mEERE B TIEETT

M&3EE ~ CMV PCR Mg
o & /7w / EEFA5IERY  $53[R (procalcitonin) ~ CD4™ T

o PR
B {EE =
I]2*" 5 Y DD —_— N N /= N2 2 A
g;"ﬁsi)mﬂ SUER o CRs/MAS o IEC-HS MR ~ SR AR BHTHEEST
BRE | BRIERE - 7€ G-CSF /AEEN CEEETT 5 X% » hREKRIE) - E—MEHREEREARY
M/ FEEEMEREFRETT
5851 HERIR R BE PUTHIBSRIE,
® 7Hu)\EE (parvovirus) /)&= B19 PCR 24 REFE MmEF
ARERIR  EEL LM / BB B R AET e .
® EBV * adenovirus ~ HSV PCR 24 HLH

FREZFRIAEIA ~ RIVMEREED

© VOSAMUBREEMIL) B o' o ming (HO) «  WIREMIMRET

= HEREGE  RERER (NGS)
BEERA
MBI / BEEASE T
o s/ HERER MIEAY - 08 B EEIE AT
(panel)
o SMERMMBRIS . o o)
BEUGS  MeEstERRgm | T YO PaNS) . fEEFE MPN ~ PNH
H = - B BSERE $=
e ARIE PN~ BRI oy oy R ARG AR
RS

Adapted from: Figure 2, Rejeski K, et al. Blood 2023;142:865-877.
allo-HCT, allogeneic hematopoietic cell transplantation; AML, acute myeloid leukemia; CBC, complete blood count; CMV, cytomegalovirus; CRS/MAS, cytokine
release syndrome with macrophage activation syndrome; DAT, direct antiglobulin test; EBV, Epstein-Barr virus; G-CSF, granulocyte colony stimulating factor; GPI,
glycosylphosphatidylinositol; HHV6, human herpesvirus 6; HLH, hemophagocytic lymphohistiocytosis; HSV, herpes simplex virus; ICAHT, immune effector cell-as-
sociated hematotoxicity; IEC-HS, immune effector cell-associated HLH-like syndrome; IgG, immunoglobulin G; IHC, immunohistochemistry; JCV, John Cunning-
ham virus; MAS, macrophage activation syndrome; MDS, myelodysplastic syndrome; MPN, myeloproliferative neoplasm; NGS, next-generation sequencing; PCR,
polymerase chain reaction; PNH, paroxysmal nocturnal hemoglobinuria; RPI, reticulocyte production index.
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CAR-T /a5 EERFE M EIREF S MEK(E T

CAR-T i B a B ] BE 5| EEAH Ll HLH BY
HESIE » PEERNA 1-8.4% » AR FRYEMD
fiE AR #1 = IR 9 % cytokine release syndrome
with macrophage activation syndrome (CRS/
MAS) # IEC-HS - 32 i & {4 7] 2 & HLH-
2004 criteria ~ H-score £ optimized HLH
inflammatory index B¢ &R+M > ;BEH AR
ZEN -

[E/\ + CRS/MASELIEC-HSHIERE 8%

EMNETHERSHH FABE
BEHHWE®  HPaEEFEANIL1H
anakinra ~ 71 IFN-y Y emapalumab ¢ E & #f
R = R Fft (cytokine adsorption) & /5 7&K %
EEAMEEER - EULBRFEREEIAN
15 WL E E{#E AL etoposide » I8 Lk
BB E RN R FERY CAR-T HHREAR3E o

-~

FRPR E7RE S » CAR-THERE
AR RIEES [REBUHLHBYf
SHE - HRERIIA1-3.4%

~

TEfEAHHCRSHBRES
MTRER - HERER/E
TRAERICRSE R RIER(L

FHEMEA
AlECRS

CRS/MAS

® Dexamethasone IV :

H/X10-20 mgx 4R SREDTL mgx 4R
® AnakinralV : (RERSEERR)
+/- HEER

BREQT1Imgx4Rx
(REFZBEES)

® AnakinraIV/SC :

ot -

R

SNR HIRAARARIEHE S -
B B EMEREES

cytarabinefZmethotrexate

- MBERREAS

12T methylprednisolone IV
£X1,000 mg AE3IX - A
X250 mg x 2XAERX
/X125 mg x 2GAE2K -
§XR60 mg x 2XEE2R
Anakinra IV/SC :

X100 mg x 4%

- MBERREAS

® AnakinralV/SC :
X100 mg x 4%

° IREAREABEE
ARt

o EEFEAruxolitinib

-

BETEEEATIL-6FE - IARZEREHHTHECRSH

Etoposide :
EIXREAFIKES 75 mg/m?
MBEEEEREIRRETR
BEES

v

=
- e

- MBERREAS

o MR KERAERER
ruxolitinib

o EE{FEAemapalumab

o E[E{FEHetoposide :
BIRFERFICEST5 mg/m?
MEEEEFEIRRETR
BEES

SEEEMIEC-HSB - BEAZ BB ATEIEC-HSERRI B =8
wizumabié$§CRs 0

Modified from: Hayden PJ, et al. Ann Oncol 2022;33:259-275 and Rejeski K, et al. Blood 2023;142:865-877.
CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; CRS/MAS, cytokine release syndrome with macrophage activation syndrome;

ous.
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HLH, hemophagocytic lymphohistiocytosis; IEC-HS, immune effector cell-associated HLH-like syndrome; IL, interleukin; 1V, intravenous; SC, subcutane-
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#F=+M + HLH * CRS/MAS * IEC-HS BYLEER
S HLH B8 CAR-T ;855 R MER S EER

HLH-2004 | H-score o ¢ CRS/MAS #l
(HEY | (HBFE . IEC-HS BIRR
Anderson
fHLH) | sHLH/MAS)
CRS a7 B$4E7E CRS 4B
CRS FR/iRRRS 0 TR
BN RIEREE
FHER(L
15 v v v (+4) v ® TEfFFEEEA
IEC-HS f& AH » ]
BEAE IR
FRBEETEKX (new- v v v (+/-) v ® HEIRES CRS #
onset organomegaly) CRS/MAS
BiEBERRAEAK v v
BEgER2 v
rhiETHERERIC v @ EZ|CANS iifF
BENMEKET v v v (+4) v o TEERYE
@ 7f IEC-HS fmAHH
MERERB | MERE T
HE LS
In;EEEREEEHN / SRARAIR v v v (4 v ® FJ7E CRS HA&IH
EHEGEH
mFHER v v v V() V(UL @ FI7E CRS HE53R -
SRR T ) EHESEH
LDH v ® JEE—%
{EHEHEE B R iE v v v (+-) v ® HERAATINEERERE
Fii5 [ #E
& =B H hES MiE v v v (+) v ® ERZARTINEERERE
Fii5 %
EEHENEMERPE v v v V (++4) v ® 7 CRS/MAS EE
MERFHEIF S MIZETTE - %k
R EMBETES
NPT
RMERH v (+/-) v o =ERZAATINEERRE
Fr&m%
NK #HAEHE T ERRZ v o JEEHRAIEE
sIL-2r (CD25) v o JEERAIEE

+ means severity.
CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; CRS/MAS, cytokine release syndrome with macrophage activation syndrome; fHLH, familial HLH;
HLH, hemophagocytic lymphohistiocytosis; ICANS, immune effector cell-associated neurotoxicity syndrome; IEC-HS, immune effector cell-associated HLH-like syndrome;
LDH, lactate dehydrogenase; MAS, macrophage activation syndrome; NK, natural killer; sHLH, secondary HLH; sIL-2r, soluble interleukin-2 receptor.
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MEKETRINVEZRE (2ERTHEEN) RETE S MM O Bt - I 3R Z # 1k
BE/ i PN
O BE B M IRELS 1'2 BENOHRREERREXAEREE

(immune reconstitution inflammatory

@ HmAMECAR-THIEE THME 14 syndrome) °
X BN G-CSFAEBMEREE &8 @ WAECARTHIREE TN 14 X%
BERSERREE ARG o B HIR3 U EBY ICAHT MMEREM - B
REERE  EERFERMIMRERZR BEEYH G-CSFABRENR  I&ZE
(thrombopoietin » TPO) ERFART » 7L 5 3 A 22 BB 77 59 CD34" & 88 4
HEBRLEER M/ WRETBEA ° ETEE BaERERE ATUFR
@ ER2EARER CRS M iE LAY M B %@ﬁ@ﬁﬁgﬁf%mﬁ$ﬁgg
BT IEREEAABREY chemotherapy) » BZ[EI#iS M AHAR -
o 48 B B2 B9 AR & % 5% (pulse-dose PIAR R HITAL ©
corticosteroids) ¢ 2 I MM B R EEY) O R EMmEHEmEE
(tocilizumab ¥ anakinra) © @) = iR R SRR E . 55

@ BHEAMEZHREH CD34” iM% .
ST CAR-T @AY 30 K3B1% - A%
A1 > TR E MR © #i5% CD34 -

M MAEE - ATREE —BE M 4 RIA LB ICHAT B » AJ & B R EEE
BREFR - RIPEMRBHOREAEH MmEFBREEE -

B ~ ICAHTRYEHE IR *

4 N

E1R P24k B3R AR
ANC <500/uL ANC <500/uL ANC <100/uL ##8 =>7R ANC <100/uL $35& =14%
HHE <7 X BE TR 54 g
ANC <500/uL & >14K B +30K » ANC #BR & =500/l

EICAHTFHME A SRR (RIRE-EATtay
CAR-HEMATOTOX score S2ERDR)" - EEREQMERETFERIR - FARET (REY) G-CSF

ERET (BH+2X) 6T (BHE) G-CSF
|
IRIRIERBAMICAHTER - ERETRRED (RE+—)"

E—PERERRE
BERELSIRER - TEE (substrate deficiency) ~ Al ~ HEBR HLH
|| ||
TEG-CSFEEAAMA] BMEMUG-CSHET A >5K » B A MERBEMIARINE) -
LU CAR-THlIRE T 14K 1% — EITHE ZPEESENSE

- BERARRFHTEY - 515 B auto-FHallo-HCBHEITHIE

s FREEIM/IMRETHERT @ AL/ WRERKSR (TPO) BERHE|
(%Aromiplostim ~ eltrombopag) * THEE B HE M/ MRIE FEEA

BNEEERECAER » (BIRIALE
B it Bafkallo-HCTIBRIE RS

#7Tallo-HCT

*EE@E%&%%’%EM%%H@@EE ~ FREMIAMEET « SEEEE 2EMBERURGFEEHIH

CHEHHGRBEICEERRS Fallo-HCT » BEZHBEER KR (RIER >72/\KHETSHE) B A > BERETERRLETER (antifungal
prophylaxis) ° FHGE2E ﬁﬁ‘f‘ﬂ]l‘ﬁ%ﬁﬁﬁﬂ%(antlbactenal prophylaxis) * fEZ 2 EMMERITHE WL EMEMERKEEREEMHNRITR)  FEHER
BRICAHTE A3 R TARS A

Qﬂmuﬁ_hﬁ BB EBICAHTIS AL AT B /

Adapted from: Figure 3, Rejeski K, et al. Blood 2023;142:865-877.

allo-HCB, allogeneic hematopoietic cell boost; allo-HCT, allogeneic hematopoietic cell transplantation; ANC, absolute neutrophil count; auto-, autologous; CAR-T,
chimeric antigen receptor T, G-CSF, granulocyte-colony stimulating factor; HLH, hemophagocytic lymphohistiocytosis; ICAHT, immune effector cell-associated
hematotoxicity; TPO, thrombopoietin.
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HFMET L MEK B ITIRERYRT BRI -
B R 7£ CAR-T #fl B i 7% % 7Y 3-6 &

BITIREM 3 ERRM TR - WiF
lhE B! 5T (i 52 B 35 M SR MR AR RS AE 5

A MERMEKFTEE BTIRERNS
BEE - FHMEEEERERE MK

F+5 « MEKETEVERAERE

HRAVST BRER R PR

| Bt | ks | mwE | B
KRR R ERNmARBRRL AR O KEREEEERE CARMREBRET o HNEREA
(PRBC)/ M/ viR&E &= EFRIMERE o (EEIIMIEER R (iradiation) - fludarabine » &
B ZRENA BEITR MER D Bl BIRRSEABE e L
EA—pEw > W B 7 XAike - ED TA-GvHD
B EBEar HHEEE CAR-T
(iron overload) fE%IER 90 X °
G-CSF FEPA1% G-CSF : ® 1Y ICAHT =AM PEAKPERE R MER
1245 CAR-HEMATOTOX B/A - EREHG BETEHEERR
score &% ICAHT @, T G-CSF (B3 +2 (FEHEMEES 3
RSB A - B +2 KM KR ) 1R 5T8R B LRI CRS 5
gafER ® 8 :5ugkg S ICANS 254 &2 )
H—*x g% CAR-T #
. fiEIg s e EE R
¥ ICAHT 1&@[&%‘ EEREEE
A+ G-CSF & F
A& G-CSF : 0 THELHERE =2xE PR B i EKeER
R 2T RE R 5% HEE > BERER AMEMIERREA
iE - BREFE MR MEREK HARE R4 B M EKME EEH G-CSFH
T (ANC <500/pL) B95EA THIZZRER PR FE ; B8
ENZIER G-CSF ® HIE :5gkg SH RSB BRI
—R o BESAER (aplastic) BIFREA >
FE - ERighnE S BEEE G-CSF #&
= FE
HERETED o ¥R ICAHTERE/ME O RESEBEMENR FEISHSEMEMY ZEEHMRRIT
(antibacterial mA o AEEER &3 (70 : levofloxacin  (MDR) J&RES5 |#ERY R . BEihZE
prophylaxis) ® FEHAE B4 ERSRE g%, ciprofloxacin) $#4 (colonization) &4 = il ECRE 1
MR mMBKET (40 EHEITES - |7
ANC <100/pL * R3Z 7 BEE R E TR MM
KU L) BIRA - AL EZ:MEA
faF TR MR RS AHEAE IR EIR
mER BEERTE M
® R ICAHT S EM MER - AJREE
BIfmA - —B ANC WOBRNENS
<500/pL » AJAEEE B EMRE
ITRRETERA RRFAEINEE -
o HIMEERHIRA BYFRRRE
A
fluoroquinolone
EATERRMEMAER
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MmSEY

i ESEEEY

(antipneumocystis)

FrEmA

EEMBRERRE HREREEEDHR

TEBs MEKET (ANC <500/
uL) - B1B#E CAR-
HEMATOTOX score 5t
% ICAHT S &R - F0 ()
REAFED 4 B MERETRY
TR AIAE TR
FakA

M E AR B RRE
s > HE CAR-T
HAREE 1 &F

% UKk/HE
F| CD4" HifEE 2
>0.2 x 10%/L

£ valaciclovir
500 mg EHMRK
g}, acyclovir 800 mg
BHmMRX

TEm B HERRTBRRE
45 > HE CAR-T 1
REENE 1 1% 0 L

R/SEEICDL M S00mgBRA—R " yney mrazpeg
g2 >02x 10°L  dapsone 100 mg & H P

{#F8 co-trimoxazole X * 5 atovaquone

480mg gHA—x » 1.500mg BH—R

3% 960 mg FE=X

EMEE (active

mold) TEBAL T Bk A o EEAEE TR

¥ 1-3 & B VB &P -

fE (IREEFER ® LT allo-HCT

Eﬂi‘KIE»"FE;JHF‘faB# o EEIE

iag AR RE BE& (invasive
HERE) aspergillosis)

EIHEE posaconazole o UirTHEIEE

SH 300 mg SR (ERERIE

SRR S i 1)

micafungin £ H
50 mg

E ¥} co-trimoxazole 5@
% A EEERR

AZ pentamidine

o TiRIER RIS
REANTT

o HIEFERIANSHE

HREUTERN=E

Adapted from: Table 3, Rejeski K, et al. Blood 2023;142:865-877.

allo-HCT, allogeneic hematopoietic cell transplantation; ANC, absolute neutrophil count; CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; G-CSF,
granulocyte colony stimulating factor; ICANS, Immune effector cell-associated neurotoxicity syndrome; ICAHT, immune effector cell-associated hematotoxicity;
MDR, multi-drug resistant; PRBC, packed red blood cells; TA-GvHD, transfusion associated with graft-versus-host disease.

3.2 KHAH3EEJE | Late Complications

755 \%}ill

RAFEHE

3.2.1 RRGEATAPAE AR |
Infection and Prophylaxis
ARMERAZERNRAHEEC—
EBMT/EHA (&%= CAR-T Ml AENBEA

TREEER - [ERERBEHMERERE (B

ZRTH)-

8 CAR-T HHRa:a&F M

® £ CAR-THifE /A& EEE >4 158
A TN

o TiEITEHERE/ EREMMAETIE (autolo-
gous/allogeneic hematopoietic cell trans-
plantation)




BIEZBEAE
ESEEIER CAR-T & T
B4 >FE 3R CRS IZE = 5 2 #ix ICANS

™ {5 A $8 & B2 /tocilizumab 74 & CRS 5§
ICANS
o EhfHIMEKIET
o EHARY CD4' T HEMMET
o RHAN B iR B EERE (B-cell aplasia) &
RERERET

SNEH-Fr - CAR-T #ERfAE 30 KA3E
SRRHARE - KRZBERMEM R FRERE T
B REMERRRINAER - ®BE 30X
% BIUREREEKRZE ; R valaciclovir
TEFARURA R - BBHIfEZiRE (herpes simplex
virus » HSV) 17K & %5 K &8 72 /= & (varicella-
zoster virus * VZV) B E{LEARAER - ER

£=% | CAR-T {iga&Ek

CMV ~ EBV ~ adenovirus « AfBREZTREFEN
A (human herpes virus type 6 * HHV6) » BK
fm &= John Cunningham JEE&EM B E(L TR
BR At - [RIEEEREHERERRIAES
SHEREENS R IRKE - ERBEETA
’f-.l'l ELE'J
IREEIERA - 72 B BUBF %R E (hepatitis
Bvius HBVV"CEHFAXBENZURE
(human immunodeficiency virus * HIV) QF‘;E'I“E
RRIERT » CAR-T fRE & BRI ET > > A
REEHET EIEELI'KQ%’ETT]HUWME%H}H’@%F%
g1 WMAIRRIERRE - AEMNERLEN -
4 - HBV R - @a HBV KREMEH =
anti-HBc A2 [ £ (KB 2R HBV X E
?ﬁﬁ%&%'r&ﬁ HBV DNA 251 ) &mA » Z
&1L CAR-T fifak®E » EVHBTFT 6 EAN
entecawr/tenofowr HERNEEMEARB
aBh o °

* R[E) CAR-T HBEE B B FEFEUERER] - (AKIRREME

[El+ « CAR-THERRAH IR S FEEL AT RERY R %

-~

S8 S SE28A [ BB SM SE3HA : &4
CRS

\

—>
ICANS
—>
A MERET - fERE MRS R FFEMCD19* BifIfE N4
RERER (EEE RRRA ~ Boell | mmig - em \
tocilizumab) ERET
CAR-T cell j T cell
|
%
s
1
(R (R (R (Y e .
_ AHEB
= HEE R R ENE
E3] [ ]
i s
I'1 :
CAR-T Day 14 Day 28 Day 90 Day 180 Day 365
HERRERCE Z&

?Q%“ED [] 0 swe

)

Adapted from: Figure 4, Hill JA, Seo SK. Blood 2020;136:925-935.

CAR-T, chimeric antigen receptor T; CRS, cytokine release syndrome; HSV, herpes simplex virus; ICANS, immune effector cell-associated neurotoxicity syndrome;

IL, interleukin; VZV, varicella-zoster virus.

Taiwan CAR-T Cell Therapy Handbook




$£=% | CAR-T {iZ/a &

3.2.2 & E#%#E& | Vaccination
ERREEAEYFEREINFINGER

T &Z&| (85 COVID-19 && ) FIMRIRER

AEgRE - BEFIEFHTAS @ EEEETIARE

PRI EFRIARFER © EBMT/EHA #1112
CAR-T #ifia el / REEEEEER » AR
ERT RANREHRAISERZES - °7

F+75 + CAR-T MRS EAIRAVEHIEEER °

EBMT/EHA &5

CAR-T #HRa5Em

CAR-T #ll;aR

FREE 0 SITNETHEME  CARTHIARSEEIEAN e EaBEMERER RS EREIsI
SEISH 2 SBIETE A ERGETEER TR - SR BRI
o BilEELmERE, R o Bt  EEGHIIERERN
EEREMEHER AR R e B T2 - 72 B 4
FERRTAEME B BT B
SARS- ® RIFEHES CAR-T CAR-T fHE#EE%EE 3 @8 ® B CAR-T Ml e Em RIENEIE
CoV-2 R AREREE I8 - TR ASR A B S 54,
(COVID-19) ® BiFEAREEE - BExREREIERT
HHE AR ® SARS-CoV-2 (COVID-19) SEEiFf3 [EH(E
FEBET AL S EEEE T M SR AE - &
It B 4B A TR IR = B T
MBSk S - R T
=
FELES CAR-T MBASIBE 6 B8 »  HeEaE
JESHENERAIERES o mammemmmRmansELS
A EER CAR-THEBARE 1 &+ A% HREmE
JEEESE BINREFERIRE (CDA' THIERIR o ywam Jio-HoT 4% 2
Bl W 502 x 109L » CD19 8% FE allo-HOT £ 2 57
CD20" B #HfEE 02 x 10, » @ TEREERERBEAESEAN
B RS s SR
HMHAE)

Adapted from: Table 13, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

allo-HCT, allogeneic hematopoietic cell transplantation; CAR-T, chimeric antigen receptor T, EBMT, European Society for Blood and Marrow Transplantation; EHA,
European Hematology Association; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.

3.2.3 B {ile B ESH R REKEQET |

B-Cell Aplasia and
Hypogammaglobulinemia

CAR-T {0 s BIZMNE—4S -
FIHR D ERRFARE S (off-target toxicity) -
RMEREEHRE CAR-T KN EEGIZH
IE 2 #R8 (on-target/off-tumor toxicity) i A AY
FHRAZS M © £ CD19 CAR-T #Hf /AR IhE -

Ei# CAR-T #iig;a&Fm

ErHSTREBMMBERERNER - 77
ELIANA ERPRE{EE » 83% HY B-ALL ZEHREA
£ 6 B WA B MEEBEERER ; £ ZUMA-1
BErRERER T - ¥ CAR-T MIfRA RS RFEN R
A H25% £ 12 @A AE BAKREE
B B o © 7F $ = tisagenlecleucel 4 B R #
WAH » BIREH 43% HIEREREART
(hypogammaglobulinemia) » {8 & B A9 5% & =&
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[E+— - CAR-THERR R E RERE LR THH *

-

\

SHEIRIgGRE (£ T RHFEIVIGH EH1)

Mm;EIgG:EE <400 mg/dL

m;51gGiRE >400 mg/dL

o FHEIVIGEREE

o MRCAR-THIREITRIEBER BREEE
HRBURR SRRV TRLEIVIG

A
/arR

o BT —REFENIgCHT
o BAREHE—RMBIgCRERR » EIEET
3(ER

o

. v

miEIgGEE

miElgGEE

<400 mg/dL >400 mg/dL

o EREBMHBRERAR o EEEITIVIG

HNIER FTEFHRTF BREANIgG
IVIGE &L R

/

Adapted from: Figure 3, Hill JA, et al. Blood Rev 2019;38:100596.

CAR-T, chimeric antigen receptor T, IgG, immunoglobulin G; IVIG, intravenous immunoglobulin.

AREER AATEEIRASRERERERTL
Al SMABETREERERER RN

& (empiric immunoglobulin replacement) ° ¥

TEThEEE CAR-T MEARFHEFTHARE - =Rl
BMABREEEZKRERRRERZELE
R D =R HEER R - EEREFRA
EETEETHELAE  BaHEER Y &
B REIKERE T o seig ML iRaf EtE
(aNPH X BEERE A b BURRIEMREF ) RS
R > ERFEIREEE T ERREEEE
BEI 2R - R CAR-T MM ABR BB
HEM5E 190G RE » ERHE TR RIKER
(intravenous immunoglobulin » IVIG) &3 LUREE
IgG >400 mg/dL » ¥4 F et mI B Em+— - ¥

3.3 CAR-T #lfft/a R REREHE |
Long-term Follow-up after
CAR-T Cell Therapy

CAR-T ffif e REREH » FZEH
ERX (E4E CAR-T MRS HRELED « ERIEEEM -
ERIFEIEA  (EREIEMEF ) LEET  UE
EARBRNERAR RIS o FHE 4
RET s RRRERBRTRREXEEER ; M
RHRERMEMEEIGMETRERE ; REME
MERENEBRAR  BRAZER  REEZEH
RN ERITRERIEHRER - 1 e B4R
MEERE SN EENEESR - EEBmEE
YIEIRE E K tisagenlecleucel K axicabtagene
ciloleucel B#1TEL 15 FRERBHE - MH
B R I AR A0 B BERSAE R ST 0 (CIBMTR) #1T
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W EMmRERMAES > FLUARBNESE
BRERMB/EENFTEEE - EBMT/EHA
EENRIEHEANRRRBABEEIZE

O CAR-T {lIifERENAEFENREA
] 1L anti-CD19 CAR #8238 %t CAR-T ##
e s BEXEOERREEERR:

K+HEREFN-° BT LRI A B 48 B 75 4 P B 43 CD19

CAR-T MRl A B R RAIBH T B H CAR-T BB T) RE 1£ 1% - B # iR 18 1R
= EEH WE 2 A U I B AR B A B 7E B MR 8
© msiiE CD19* S &5 LESER 1% » SUHE AR

I o = O4‘1
o B P R | S R R R 2] 23% MR PR

HERRE T B ZEEE T CAR-T HAE © LERLEISIERER

B E R 28 KB BEMERERK (MRD)
MEFEZRE AT UTERAL® M
DLBCL™ 7£ CAR-T #if A B 2 L KR =2
E1EEE - AIttAIIUE & CAR-T Ml A ER

EHHEE®ES  MEMET « REXKEAE
T~ ST EFR RS IKTE ~ RS/
OB / REVERBREREE 1R
UK Bt e e AE R S FE o 2

1EA - 1F83ER  URFE2FR
= 6 B REHRIRAREE -

Fx++ - EBMT/EHA EH:EIEMRRITBAE CAR-T Hlit:aE P OEIT RIERHA
B HEESRgESR °
£8R | EmEE | B AEE
o EFEINKEIE o SEE e EEER- SEER - ERMEIERR (VRD) YA « B 5
° 2% o S6{EH SHAR - DEREBIE « Ei RN (EC) BN R
® 2154 ® i Bk (ATMPs)

® RIHIARE - BIEREIENIRAREE « REERER ~ CAR-T MRS
A&

B R R M BT

Skl Eietd=t S

AW~ EIERBRINER - BEHERERETER
THEFERARRE (251 ICANS 1R1E )

DEREREEME

DINERSS - SERSE RS EREFER

IR IhRE

P B8 R TR R

BEEEER

BIEES HEEEIE « MEER AT (cytotoxic therapy) & / SR E b
IEC FAm AR REBEH - FJ2% Majhail BEIEATE 2012 Fi
HavEEE ©

Adapted from: Table 14, Hayden PJ, et al. Ann Oncol 2022;33:259-275.
ATMPs, advanced therapy medicinal products; CAR-T, chimeric antigen receptor T; EBMT, European Society for Blood and Marrow Transplantation; EHA, European
Hematology Association; ICANS, immune effector cell-associated neurotoxicity syndrome; IEC, immune effector cell; MRD, minimal residual disease.
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Fz+/\ - EBMT/EHA BEi1T2 REBERHRER °

&AEE
EMERGTE ~ ELREER RSB (SNBSS
A (A2 PCR « SRR ) mEEEL / BRR BEEARAEAREF
REREATEE + MFEAEX TEER ISYNEIES]
Bz mpyseERE — _ _ P ;
REER BfF—XEE2 ERCERUATBIRA
CD 3/4/8/16+56/19

BB AR A EE
MAFBIRA

CAR-T #4272 - anti-CD19 CAR-T #f - I
eEEmREREE R AR ERaE | O ROSRE SRR
RIRRAFERRANDBIREREMRE 0 o BEFE—RHK
REIRE e B ERARIEAR B
Adapted from: Table 15, Hayden PJ, et al. Ann Oncol 2022;33:259-275.

CAR-T, chimeric antigen receptor T; EBMT, European Society for Blood and Marrow Transplantation; EHA, European Hematology Association; PCR, polymerase
chain reaction.

BHHETRIRRE FRIFEMAERRR - aI2ERTH - ERR
& & CD19 CAR-T #l iz ’& & 1£ 18 & (antigen escape) & —7%& CAR-T /B8 &%
R 8 A B B-ALL & B #0 Bz % 2 J& (B-cell BT - RENEEERAEZERER
lymphoma) mAREF » BEREEENTR 1§ - BRIEAES CAR-T #ifEA5%EM B HllE
B BEINT2EBCREAN  RENDE HEEHEAR - 5 20-28% T HITIELR ;
40-60% G 1E 3 - “ CAR-T MM AEEZE B-ALL S ARG 16-68% G4 o ©

F+h + CAR-T {IREEHEE - SERIFRIEERNER ©

o —FRINFLERBURERMEITRAA - BAREET RIFTORKRIE | 7@ - BfEERRE
MRD() #&#% + SIRiRIAETE 3

ARRERE

o BilfEHEERABARZERTERME - (E—BFR5TRRM - BEEHTRA
® B-ALL A MMBARE ZZEZITREMR - BEEAE SRR

FRimsER

o HIIRIEERERIIRA - BRRZESRELRERIE
o BENERRAGHERER

fEREaERUE

o EXMEMREBRMELRIAA  BRRERE

plat i EERR IS S o 5 AR B M L S R RSB M TSR » {8 fludarabine &1
cyclophosphamide & B #i& & AR AEA

CAR-T iR ® KSHY CAR-THIEERAMANERE - E—FtmpVaR R EREFHEIEER

Adapted from: Box 1, Cappell KM, Kochenderfer JN. Nat Rev Clin Oncol 2023;20:359-371.
B-ALL, B-cell acute lymphoblastic leukemia; CAR-T, chimeric antigen receptor T; MM, multiple myeloma; MRD, minimal residual disease.
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4.1 ®IS | Overview of CAR-T Cell
Therapy in Solid Tumors

CAR-T #7687 B a1 £ ZfE AR MK =
iE - A E EEHFRRIREERIE - BRXRIRR
ERVERPRAESY - (BBE 2023 F 12 B » T B
FEREYREF - CAR-T MM EENFERMER
HARVEA SR 2% RPEER - 1 B EERE —LEPkE -

H g Claudin 18.2 CAR-THiIfE BT &
HAER RSB » HE B BN EREREXR
(overall response rate » ORR) 5Z% 49% » TH
BEIBEREXRAEEEAHE > ORR A[ZE
57% » RN H A EEBIBER AR rT 422 ) L i 52 BN
HM - CRTERABERENEALELIREN
FIEMUS - SEREEMBRKLEYIIEER
BIURBRBURAIRER @ olae ] LUR HEESN Y
CAR-T IR A EIZEEEIE - TEELIEEEEN
[R%E 5 5 » ganglioside GD2 7% i #% £} # i 78
(neuroblastoma) FY R HAA BBERARE ERaEEET

E+= - FEEMREP R R HIRE ©

$IE | CAR-THfg RN ERIEBENRREE

RREFNVITUR - ANWE=ZDZHNZHE
AIUESERRIE  83=92—RANER
SEEHK > MEEEERER  TEREE
B E U BB REIRR (long tail)

HE CAR-T HifR /s RANERER
BB MR ETEEMAE - BIRZME
BE—MNERE  MERNERMRE (NE
+2) o P AREEH IR A BB FTREAY
KIFEMUE - TR

4.2 RZAES—HEEFRER
[ > R ELFR5 [RERIRREESIE |

Lack of Unique Tumor-Specific
Antigens and the Resulting
On-Target/Off-Tumor Toxicity

EBERNERNE BREBSEMNRE
(tumor-specific antigen * TSA) @ T & & & /&
#8 B8 #1 | (tumor-associated antigen » TAA) °
BIRE L > BERFEYNESRYD  FILLERE

-~

Suppressive
cells

Physical
barriers

Dysregulated
vasculature

-

~

Checkpoint
inhibition

Soluble
inhibitors

TME
metabolism

/

v O, 4Toxic byproduct
¥PH ¥ Nutrients

Adapted from: Figure 6, Labanieh L, et al. Nat Biomed Eng 2018;2:377-391.

CAF, cancer-associated fibroblast; CTLA-4, cytotoxic T-lymphocyte-associated protein 4; ECM, extracellular matrix; IL, interleukin; MDSC, myeloid-derived
suppressor cell; PD-1, programmed cell death protein 1; TAM, tumor-associated macrophage; TEC, tumor endothelial cell; TGFB, transforming growth factor-p3;

TME, tumor microenvironment; Treg, regulatory T cell.
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CAR-T #ifRRr 2 # Recik REEEERINER - B
RIEMRLFTZERERNER - HEERRERE
WAFAEL CAR-T flfEiRft 7 RIFERE -

HAREERNERHE—M > EHA
REEEEMBEEERR  ERNEBERGENR
CAR-T fifE E4E “HABIZ - AEREIERER
[&15 " AUBREEEM (on-target/off-tumor) » ¥ #5
EEENENEREREESS - EUEN
CAR-T fliff e B % —HARR RS - SO ES
CAR-T flif’a B BB ER R A > AIRER4E
BESN P ERBERE > EMERTETH
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inhibits CAR T cells.

between implies time.

\ low levels in normal tissues.

A, OR-gate, T cells coexpress fully functional CARs targeting distinct tumor antigens A and B.

B, AND-gate, T cells coexpress a CAR specific for antigen A and a CCR specific for antigen B. CAR T cells are fully activated when the CAR and the
CCR simultaneously engage with antigens A and B coexpressed on the tumor but not on normal cells.

C, NOT-gate, T cells coexpress a fully functional CAR specific for antigen A and an inhibitory CAR (iCAR) specific for antigen B. T cells are fully activated
when the CAR engages with antigen A expressed exclusively on tumor cells. iCAR engagement with antigen B expressed on normal cells reversibly

D, IF-THEN-gate, T cells coexpress synthetic Notch (SynNotch) receptor specific for antigen A. Engagement of SynNotch receptor with antigen A (left)
induces transient expression of fully functional CAR specific for antigen B (right) in the tumor environment. The decay of CAR expression (spatiotem-
poral regulation) in circulating T cells should allow for the protection of normal cells expressing the tumor-associated antigen B. The gray arrow

E, IF-BETTER-gate, T cells coexpress a fully functional CAR specific for antigen A and a CCR specific for antigen B. CAR T cells are fully activated if the
CAR engages with antigen A expressed at high levels on tumor cells. If tumors express antigen A at low levels (small-size antigen A, middle tumor
cell), full T cell activation requires CCR engagement with antigen B on the same tumor cells. Antigen A can be expressed alone, not with antigen B, at

Adapted from: Figure 3, Hamieh M, et al. Cancer Discov 2023;13:829-843.
CAR-T, chimeric antigen receptor T, CCR, chimeric costimulatory receptor.
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Adapted from: Figure 3, Lin RJ, et al. Cancer Immunol Res 2022;10:1069-1083.
IL, interleukin.
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zipFv
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zipCAR
intracellular
signaling
domains

A zipCAR has a cognate leucine zipper (BZip) that can bind to the AZip.

Through the binding between A- and B-leucine zippers, any extracellular

signal linked to the AZip can activate the T cells. The affinity between

the A- and B-leucine zippers can be adjusted so that the signaling
Kstrength and activity can be dialed up or down as desired. /

Adapted from: Figure 3, Zhao J, et al. J Hematol Oncol 2018;11:132.

CAR, chimeric antigen receptor; scFv, single-chain variable fragment;
zipCAR, a CAR system consisting of a universal receptor with leucine
zipper adaptor; zipFv, a separate scFv with leucine zipper adaptor.
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