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Current Status and Clinical Review Considerations of Chimeric Antigen Receptor
T-cell Therapy Products Applying for Pediatric Acute Lymphoblastic Leukemia in China
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ABSTRACT: In recent years, with the progress of tumor immunotherapy and gene modification technology,
chimeric antigen receptor T cells (CAR-T) has become a hot topic in drug research and development. CAR-T drugs
targeting CD19 have significant therapeutic effects on acute lymphoblastic leukemia (ALL) in children, especially
relapsed/refractory ALL with poor efficacy of conventional methods such as chemotherapy and hematopoietic stem cell
transplantation. Several CAR-T products have been approved by drug regulatory administration for marketing, but no
CAR-T products for children with ALL have been approved in China. This study mainly introduces the current situation of
CAR-T products licensed to carry out drug clinical trials in China. Then the clinical needs and the critical elements of drug
clinical research and development for acute B-cell lymphocytic leukemia in children is discussed, to provide reference for
the design of registered clinical trials of similar products.
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TEERRA, BIEHSE5ELTHEGS 3R
WER. BUEERAEFNEBE, AR, KEMM
SRR AR MAIE. BL CD19 N8R A K H A
PRS2 T 4iHg (chimeric antigen receptor T cells,
CAR-T) ER ZIm KR+ # B/R H % B-ALL i
RIFTH. &FRE/#E CDI9 K HE CAR-TZ
¥ tisagenlecleucel T 2017 £E 8 A 3K7E FDA #tvE b
i, ATRTIILENEDER RAERME B-ALL. &
E H AT % CAR-T = ik#itH T ALL B . W&
BRENER KSER % B-ALL IR TR, B
K CAR-T /=i B IRZERGERI L, X CAR-T J8
JTILERE R MR M B-ALL KK R HFEE
H AR — R R HITHT .

1 EEJLES LAY B-ALL AT IR AR
=k

REWZALL B)LHITER T E2ERIRF,
BE 20% K BJLVIGBETESER P, AN
EBILEBEZRITHRE0YM, HEEEEL. ALL
BIL2IRM3IKIBITIE SELERESR (disease
free survival, DFS) ZAV4BIHN 27%f117% P, H
B L2 BBl ) o SR T IR R 4R s

JLE B-ALL W FEIGyT A 302 UALIT ik i
THREBEANENEEETER, SBESRIT.
REVRIT MEERRIT. EREEAGREZENENT,
Xt JLE B-ALL WiRT AR T8 &EKFE, FEMNE
R# % CRAHE B, REESE SEEBER
“IRFTR” WRE, MAHBERTRELEMHER
FERARE R, B A& KRR Mg AR s e R
FIZERT.

X JLEB-ALLGIrms, EBREEEIRER
REREHLAEESILENTERE M
TZEMTHRBEENARAER. XERERERER
PR B ILEIRANT, BR)TRAMER. 7
Mz HENRGE SR P, BT T8
B, B4 13 MEJLEBEEELR Y, BEREY
WTRFHL10%~20%, BHEBRIEBRILEFE
HFMAFEAT SR KA R RN E 7,

ITER, FHHEEEIT. RBEITELE ALL

LB TIRK, EHRERHETESE. URE
2022 4 5 AfitdE LA CD-19 541 CD-3 $¢ Rtk
XU e M BT 2 blinatumomab Jgl, HIAIT L
BERMBAERY B-ALL 5K RBARE 39% 1
SEAEMR (complete response, CR) &, HfLER
K77 (relapse free survival, RFS) Fidhfir @4 fEmt
[ (overall survival, OS) {444 /NHF1 754
AY, mt R, REJLESREREEME ALL
BENMAFEEFTEVNEIRTER, FEREER
Ze. AREIT TR,
2 CAR-TTAME LM MAM B-ALL BT
CAR-T Zig#id ZEBMEAR, ]I R
MHUR IR A IR & T 40 HBE(E 5 AR
AT 40fd, {F T 40805 e 40 B R 1 i Re DR
MREETEE, BIBRBFLE. BHNEXB%E
BARGMEAN s R RSB SR RARE TFEEAN
PR TR S R A R A MR A B, AT B e T
BEEK. BRIEHEE CAR-T=R LW, HH
BARF=ah, ERNUEW K E KR B-ALL 1
BHfuMER A KEEHES, KdbELHH
CAR-T @ 6 3K, ¥4 CDI19 2L B M
J& (B Cell maturation antigen, BCMA) "™, REH 2
#K CAR-T 7= it L, $E53%% CD19™ ",
CD19 EZ ¥ B il B M HEREX, HR
G FHREPRE, FAT{EARN CAR-T ITEFH
HAREHURE. M 2013 F£F1E, S MERFRRE T
CD19 FH% CAR-T 4 n] A Fy877 H R s 1a
JLE B-ALL, ¥JHUESE T &Ir R a3 .
PLIR3E BB S /R FHRTIILEREFD
FEXRE RN ALL #3285 CDI19 154k CAR-T %
¥ tisagenlecleucel A, HCEMEB A (B2202)
H1948)EZT CAR-TEIT, FAERAH 1
o MNTHIER 63 LEBJLIANANSEH
# (overall response rate, ORR) i 82.3% (52/63),
3H UL EAMIER FREIRLRE1E (cytokine release
syndrome, CRS) 5#M&FMHTH K 46%5 13%.
2022 FME M BE R R, 79 6B ILBEKBE 5.9
ER, SEREFENSSY, SELBHERFR
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K 42% M,

CAR-THIHI AR EEBHEN, HETILE
BRMEBMER Y B-ALL MBI ER. SRtkE
IV EEEFERZN<I0%RED >50%, HBEIJLAR
BRESEZANENTIBE, BT ERNBIT
BEHAMEENKBEAR R, FHREEREEIL
BAEEREERE.

REEMHA 2 HEH CD-19 ) CAR-T = HIK
it BT, EROEM AR R EEEIR R E KO,
FTI697 JLE B-ALL #) CAR-T 7= 5 M7ZE IR KRBT 7T
Mret.

3 F{ESRYT/LE B-ALL 89 CAR-T 5IGKA %
MR

BE2022F6H8H, BEEXAMLEESE
BR S EPROMSEAREIE, PikE CAR-T
EREEREEZSE LG (UZESHTH), B
45 AP, HoEdiimKiRe 5iE 66 14, L
WS 21, A FEHIE 3 4. 66 HHZIERIRLK A
EHLME 53 1, A HIERVF AR IR AL 2 14,
2 ey BT S S IR AR .

BHIRAHUHE CAR-T =R L HEKE R, &
FELE CD-19 A 29 4, ¥\ BCMA f1F 8 14,
815 CD19/CD22 (17 2 4>, #B[H CD20, CD269.
CD30. CD7. Clauding 182, GPC3 & 1 4.
[\l CD19 fJ CAR-T 7= & B Al¥RJT JLE B-ALL {4
Bk g, LR 34 MEKIRK, EHRAN 7
MR AAJLE B-ALL, ¥AER B XK
P

BARABRE L EAMRKFEES, ERESAER
£ B-ALL s IR T Riay), R 2 Tk KRR
B~ CAR-T VRIT X LER RS G B-ALL R
BRI, BEACHEREMIER &L, HEM
REFARARH R BERE, KU RAYIER
R HIFEE CDI19 i) CAR-T 7= 5 H arét w3+
EEMIFRERESRERERZEMEE, KXKA
FAEAN B-ALL. 4t%})LE B-ALL KGR R &>,
HHAR 15 BREHEMLET EHERERR,
BEHEERAES. ARER, N\ErzmmaE
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ERFARE)LEAYKIER K —BEFEHEN
FRALELFRE ; NERFERIERAFE, FEEE
BILEALL ERREFEEFEREZFRE, HiK
RMNE)LEAM AT RIERIF RN R . A
BN R, BETH CAR-T = R ¥ AAME AL E #
P, EFEABBK, EUBRGELAYITR K
WA=, Wi, EMEEASA =R ETE, Hiit
R EHRAERE T . REIHBENX)LE B-ALL
) CAR-T ¥ Kot K Bt />, vIRe 5 4E
SRAL TS 25 S LRI B E A 2R M DU 2 I PR 75 R B 1]
B. B, FEZRHARE CAR-T =R AKX
F1FF B4 3 )LE B-ALL IR A .
4 877JLE B-ALL B CAR-T Rk FKiR &t
FRXBER

R BEEL ] CD19 H) CAR-T 7= 5 IFF FF &8 iR
y7JLE B-ALL WKL, RIEHITFEK~MEH
M VPR AR R A, AN E S EBETT.
4.1 JERIE %R 19

M EERETF =G REMERETIRR, ¥
gAETMTREMAEREMNEE, EBREENE
RifE. JRESTFE A4 JLE B-ALL {5, &
WAA BRI Z A RET FROERR KU L5
R B-ALL )L, H RS EZERBWLEEEHER
JLEIEITIE#E

SNFREBELTHRBEENEIL, BZEK
R Rk CAR-THRITHHEMRMFE W, HilHEeE
w, FERFENBHEYDIEERR (graft verus-host
disease, GvHD) XA 2 JL T 40 Th e %5 5 H K
%18, HElSA = xR KR #4732 5 S R
WRRR, HERREREBRS.
42 BT EHIFEE

BRE M I R RS ) F 25 75 32 AR AE A FE I R
RIZEY. SEYHYRROBEAKE, TUS
EHAMAAU=RWAE TR, HESHWRAATIT
WHAT RS ER.

Hal 5 2 R A # Bk B IR B A 4y
X, —HEEMT HEE, B—HFENEHTEN
BEEERBTERNER., RERREBERILEK
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HERK, BRESGHIMBEAMREGESAERET
PItERITIRNAE, SARBETHMHEN TS
38K o T 200 L7 o 1 1 0 40 L 2 E A — s VS I R 1
A 6 T PR o b PR S0 B2 0 40 e 2 P B E AR AR .
4b, CAR-T HfIR—F “¥&” MY, ERNREE
ITTEL Ry . Fik, EHRREER XL,
RLAF 402 82 AN [ vE I E X AR AT ¥ 5 mE,
UEREFHMARRNKERERGHEENE -
RMNRKF. FEFRIEEER AR E, REBWHR
SREREAE, 7T RAE SR A AN R R &7 E
BYy.
4.3 JLEFRZ R E

RIERE H AT CAR-T #Hilt1E5, FFRE CAR-T
MR Rk, JCHERENE, AXEBEHEA
WAL, BEAMEMTR AR, XEHIFA
MNEZ G REEE, REAVEIANA=HELE
CAR-T = . RHEJERE R CAR-T /=& ek wt
RBBESEGHYHRESGHER L, XERENE
CAR-T W R H 4 b/ 2 5 R L 25 f B A
REWM AL . BIfE B AT — &S AW R
FFEEHNX — S, WAEEMAE. LHE BT
MBI AZEF FRA, EFRILERKRR
B, HRHPERBEZ AR R ITHESBIELE
R HIREIRE

REWITTHE, FTERELEMNEFDEB-ALL
RIFFEIT IR, BRI ERERMNEANE
REEFIEEREF, TREMHMFKEM (5)
S LEMANARE, DMERBE RS RBFSTEZ
EREABER Z M. B

[FEF, & RBIAEFEREZRENANKEARR,
NRESFREZREN N, BRI TRERER
RAE R HEN M ABRE S, ERH LR
MmERESR, UHEILEZRBEANSHKRTER.
4.4 XUPSFH 1a] 2R

CAR-T = ffnEfE, BILARRESZHAR
KRB, BHE A RRMERE CRS. CAR-T 41 fEH
KRR LA AL (CRES) . B RRLEEIE. B4
AEBAR. SVERIERN . R W i 40 Bt bk

EAHAMMG LA (HLH/MAS) . RY. RIS
%, HPRERRRMNEE, WA KR EFF G
SfE KB ) Edr. BT CD19 ) CAR-T 69T
B-ALL g R L ScEE, BHEE4EX LREH™E
R R S5IERIETT INETE R T BB
REHE, EEERMFAAERRTHROEZHET,
§[a CD-19 ¥ CAR-T =R ZERK L& &ML
BET — e fREE,

HF CAR-T /= M2 A F R E &, Hig
ITHEAXNSEREGMAETARRKOXH, FER
E H#l#H CAR-T 1897 JLE B-ALL ZKHIEARF O
B, R SRR ) R R T B
FRER. B S5 RE RIS 1 AT 40 Y
ITHXE MG MEIEEER R AEE, B NE
MNHARANG. BILUERBRIEEZI, #inxt
CAR-T ¥897T I B AA IR, S9HE ™ B IF RORE ) 73
ROA KB EEET. RIRNEYLAH. RENE
2% CAR-T YR JT F RS VP4l R R XF SRBE 5 . X2
I RGP RSl K g . &5, BT HA
CAR-T =R fERZR D>, B REBEREGWIIN
A HEARF R, BT R
FEZR. MERKTRHEENBHEIRER, H
R AKEI, HENEXRELFHARR KM
1 L AN W S 5 R AR AL A B R F ) FE e, R R 7R
KEZREWKIABE SR
5 B&

S EZEREHEMZE 1, JLE ALL F)897
BETRENKRE, EXNERMEIAERME ALL K
WITFBRIMARIEFAR, BILEFRRE, £FHR
BHEE. XRBJLEAEEEVNERTFR, F
BERREFNREFRNEITFBR. % CAR-TF=
fn 7E MLV R SUR I PR ER R, BN T ER MR
MV B-ALL B LM — A BRI, RREE
b S0 B YR YT T

HEMRECDHZA CAR-TZHREFRIE
ke, R 2@kt bd. REFRESHMER
CD19 #J CAR-T &% 4¥)H B )LE B-ALL &
WME, HHTEZHFEMERE, BRTHFRERZRIRR
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WREETE D, BERSHEEREERRRT AR,
SREZLARMRHBHERTREFERHERNE
PE, SRFFEESLZIETE SR MG R R KR TE 5 A
I -

B SRR R RRER, FE R
AR R FXERERIERE. GEAERTE.
SR WA 2 I 10 R R s PR G R 4 1 S SR R AT
IWEWIT. BSEEMER. BIRETR. ik
R RREVMB RS- AT, RE
WL H CD19 i) CAR-T = i RERITE . sl
JF R M HE 4T 0 JLE B-ALL MG RBF &, 1k F
FiXETHEM CAR-T =R EH LW, ARES
KL RIGIT $ A BRI R
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