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[ Abstract ]

ted drug therapy., hematopoietic stem cell transplantation and other treatment methods have made progress,

Acute leukemia is a common hematological malignancy. Conventional chemotherapy, targe-

but the mortality rate of patients after recurrence is still high. Adoptive cell therapy (ACT) has emerged as an
effective therapeutic option for acute leukemia, particularly chimeric antigen receptor (CAR) T-cell therapy,
which has demonstrated remarkable efficacy in treating B-cell acute lymphoblastic leukemia (B-ALL) and ma-
lignant lymphoma. However, CAR-T cell therapy may induce cytokine release syndrome. Recent studies have

highlighted the potent anti-leukemia effects of CAR-NK cell therapy. This review summarizeed the research progress

of ACT employing various immune cells targeting different antigens in the treatment of acute leukemia.
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SCREVESRIA - — R g e R PR A I AR
A E BN ™ A O S R DR A R B 40 AE 2 L

I 1 M T HE , AT I R A I R AE AR .
R Ay Y, M 1 IS R 0 Dy A2 M AR 2 40 i 1 A
(acute lymphocytic leukemia, ALL) 12 P & £ M 1L
J% (acute myeloid leukemia, AMI)"* , ALL £ LT
JLEE AR bl 2 AL TT 5 BE 3 i ALL B KA
AR AR AR AT A TE — PR AT i 25 R . L
FEMRAMEVG/E K E ALL B 5 EEFR 004 R
20% M 1026 . AML & WF BN SET- %8, 307
T IEARTY R MG T A A R . BEE
VRIT RS &, AML 1 5 A 7 R stk s, H g
20y 28 % AR K AEAE R AR

4k M T 40 B Jr 7% Cadoptive T-cell therapy,

ESTH - EZARMEELTH82070173),  ~

adoptive cell immunotherapy;acute leukemia;chimeric antigen receptor;immune cells;re-

ACT) 2897 200 F I i — A 803 £, 12 58 1
ACT 3 4 M 97 3= 1 V£ 3k 2 48 M (tumor-infiltrating
lymphocyte, TIL)J7F 35 M T 82 T 40l 32 & (T-cell re-
ceptor engineered, TCR)-T M I7 %, & P2
& (chimeric antigen receptor, CAR)-T 4l )07 = & 5%
HRGEMW I EZ —, 550 ACT ML, HILHAE T
T8 3o 5 PR 2 e R R el v ) CAR S B 4 78 400 i 4 S
B ) 9 A0 B B BT R 2 AR AT BG i T 40 i 1 e
TR RIS DR, 35 30 9820 i 96 40 B 7 36 o7 280K 5 TR
i CAR S T 4L i 987 0 S5 3> ARt Ui g
CAR FZAEM T4k T 4, /EH T AR ARG
(natural killer, NK) 21 g #1 5 W40 . {2 CAR-T 4
L7 V5 A AE — 26 Jmy BR VR, A 456 Bt it A P sl B v R
BV R AR 22 K I B RE R N R e, P BA M
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e CAR-T 4 AE A N e 2k (F e A 1k 22 39
RIEEEA S, HRTIG R 50 B & B B 2t
TP K B 7 A0 SR AT R A 1 2 5 e A AR P 1
CAR-T 40t s A, Puls B & & A £ Fl i 16 HL
Hil A R EAR G IN RG] R, RARFE T4
R 22 BT 2 b e A v L S BOEE PR Bl e BN E T
RSN A TE 1) 5 A5 A 3, AT R T PR &2k . A
RWFFE R 20%~40% B CD19 CAR-T iGIF e B &
iy CD19 ISR & HALHI 46 CD19 [ 28 48 5 3
)2 F A2 fE . mRNA B Q8T $2 5 i A7 19 CD19 B
ORI AR RE M BN AL 4 R TR T 4E A A A
K 1 20 25 8 35 1k S R L 2 T SRBE IR T R PR TR I e
HvETE T A0 MRS I R R & A0 R ] R
U EE 4 By R S SN . R I AR A I e R A
0550 300 TR AR SR . CAR-T 40 g 76 4K 9 e s
I 20T JE 1) ) B o 2R 40 A0 ) v B o I AN A L S R
BEIAE 2 2 M, 51 4% 2 1l 4 e b . R I R
&Y T W CAR-T WEIT 5 B A B SR . (B AT
Tk B ERNARBGE. 54, CAR-T 57 ik
(T 408 A5 B9 HE R B 245 5 5 B 4 W0 Bt 1 9
BT NK 400 A % 35 HE w2 R [ Fl 5 0 ok I8 5
CAR-NK #ifi A5 &MY bifs F 5w HIL T A4
Gl KA R . e [E] RS ARk R ) CAR-NK
20 AN A AT L2 2 6 o 45 400 % ) o R A P IR R
JEA M G [R) R, AR SO ACT AN [ 6 33 20 B i
b X AS TR 0 050 %) 20tk B ML RO T 58 i — 4534 .
1 CAR-T #faf7riE
1.1 CD19

CD19 & —Fh7E R AR FEAE B 20 o 2 1 25 35 19 4%
SEE S TS BT S S5 S R EK
PRI 6 A T A0 K AN L T AR R R
ik, R CD19 1 CAR-T 40 i th 2 B 1F 4 11
B4 AR TT & Z 58 N B 4 i k. CD19
CAR-T 40HIi697 ALL W58 MR 90% 1697
JEFE A7 4 0 EURE Y 8 e R AR T 6090, H ATk
FHiAE T ALL #9 CD19 CAR-T 40 i 7 & 9 3%
brexucabtagene autoleucel ( brexu-cel) #l tisagenle-
cleucel(tisa-cel) , — W T FEHEE =8¢ CD19 CAR-
T fEMEiR /& kP ALL W B AT R4 09 I R 7 200 R 38
I e S v B M R 2R L 10 R B A R b, 8 )
(80 %) FAH AT LB M, b 5 11 (50 %) S /N 3k
BB SE A g m™ . R4E CD19 CAR-T X% ALL
B EA AR R B R AR R R
R) B, it PR B 9% B 7096 ~90% 1Y B ik B B 40 g
ALL BHEEZ A CD19 CAR-T JAYT )5 k558 4
G300 ~60% B F E M 4 CAR-T J5 —FHNE
K KA CD19 AT CD19 FHEE %, B CD19
B 1 1 i 95 19 76 3% T CAR-T AR A MY . BF9T &
W5 A ) CAR-T 48 i 32 28 iy A K 3k CD8-o 5
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CD4 Lz R BE AR AL B, X FP 2B CAR-T 4L 5
W Y FE A BAE R T R M3 K A CAT-T 41 i
AR I RIELSREVEIIRE . R R A &
EHAE — A APk X L U/ 5 T
B/ E R ALL BB B ARG R

1.2 CD7

CD7 J&—fp 40X 10° 1y | RIBSPERERH . JE T &
PERREE AR Z 2N T 4 % & R i) £ mbs E
Z— BN RS ALL 89 T 40 <8t An 58 . 76
I 975 J5 4y 40 L rp 450 i R ik . SR R B A K CD7
CAR-T i i 5, & & /MR CD7T S T
Ih L B 40 B 1 i o SO B R R Y 3 N SR & R R
R IK 87. 5% AN H BLFE B2 40 B IR 7 B¢ ik 25 & AiF L G
Mz, CD7 Al FE IE B 40 M b 3 Gk, ok
CAR-T 4 fitd ¥ 1) 1 &% 40 Jfd i B 1 AH 2% 2% L 3 300 F 5
T CD7 7 20 e P 1) BE W 55 et e FH i 55 1y 0 00 1) o Jet
[a] S % 42 ¥ %) (CRISPR) W] i 3 [A B 5 K& 4 B IF 2
T L 3 e S 0 RN e R A L Z B R AR S CDT 4
PESE A1) CAR(CART) L IF R TG 4 fi% CD52 Al CD7 2%
A B o T 4 M 3Z IR Y B 4 . DA T JhE G Yk £ 440 it
WM NI 16 97 L CARTT 40 M [ AH 5% 2% F & A8 9 4t
T8 F0e . B7F 3 B4 &2 A i &L 58 E T i 58
S B 200 6 P 2 4P E BH B L G B 0T S — FRIR T OR
eI A CAR-T 4 jgyr k™. CD5 £ 80% ~95%
SO N Y R S VNN N B N T 2 S T AN
ik CRISP/Cas9 5 M 4 5 £ A 76 5% 2 i i 48 CD5 AN
CD7 A, #1  CD5 A1 CD7 BUEE S CAR-T 41 fifg B
A A R A
1.3 CABEEZH5-F 1(C-type lectin-like mole-
cule-1,CLL-1)

CLL-1 3 33 1550 5 J5 44 A0 O 3 7 8 =0 7= AR S R
eI BT VA R R O W N X S NS R L IS [
i 52 7 T % ¥ AR AR L M2 80 %0 Y AML 4 fifg 36 3k
CLL-1, 1 HOARTE IE 7 ¥ i+ 40 p 3k . BFoe R
CLL-1 CAR-T 2 MO AE K &1 52 55 1 /)y RS AU o 38 3 47t
P95 350 5 I 3 — 25 A 5 R /METR T AML &L HHIE
T 22 Ak A A A Rk L 8 i L 26 A H B K I B
Vith A 4 BB SRAEIE L FF 38 BB 25 2% J0 B I R 25
T/ NER B B E L SRl — 28 AML B i T R
a7 g L I L 200 o SO T G VA A H iR CAR-T 4
L. PRI AT O 5K R RO R T 4 B il £ CLL-1
CAR-T #HMIG 97 & & /MR AML, 45 3 B8 7576
JPE 11 REBE BRI &% 0 &, ) JE 17 5 5L
PR 325 it T 240 M A ABLIR T, BRI R R AT, S B AT
T T 40 R A Bl R4 A I R AR S BT 2 R
JRUR
1.4 CD44v6

CD44v6 235 B i iR CDA4 52 4 1 B 3 45 {4, &
T I REREN., 72 AML H,CD44v6 76 AML JF A4t
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S B B 1 R AR I AE 1 I T A O 3R T s
/b CD44v6 CAR-T 4 Jif B 73 J5 %oF 1 5 48 Jfg i) 2 M AR
Y, AML fR#h FLT3 #l DNMT3A %8 48 [ 45 %
SN2 37 % R 23%, RAZ K AML B i B8R
K. B kBE &, BAAMBE, PFRIUESE CD44v6
CAR-T 4 ffi %} CD44v6 AML 40, i H & FLT3 8§
DNMT3A 248 () AML 4 ffg 28 81 1 55 5k 19 T 3 Il
RO LI R BIF 9T 2% I M P A v BB L M B A
CD44v6 CAR-T 4l ff i) 4 & J7 1% 7l 3 58 CD44v6
CAR-T 4 g 19 Ht (A 1 9% 2h 6. M8 F ALL.
CAR-T 40 y7 ¥ EI6 97 AML J5 18 #F 53 0k SR 4 2% 18
FRARSE &5 7E AML JF 46 40 A0 i s+ 40 b e
IR AS A i R A 4 B 3 O T A b e kL B AR
M5 HATA CLL-1.CD44v6, CD38. Lewis Y.CD7.
TIM-3.CD99 %8
2 CAR-NK #H 7%
2.1 CD38

CD38 Z T il 21 Jitd 2% 1 B 2 11 4 IA A 2 AML 1)
TR SR T D, G B [ B AR A T T RN . AR
CD38 7E B2 1) B8 72 20 i K JFC i 4k 48 B v %) 22 58 8
CD38 CAR-T 41 e A e 5t i -1 B 4 i 16 H » B s A F
588 CRISPR/Cas9 i [H 4 5 0% 8 I 4 NK 4 Jifd v
iy CD38 L[, 5 W 4= & CD38 CAR-NK 4f g #f b ,
CD38 mi K i CAR-NK 4fi it 2= 3k A #H % 2% 03 2D 5
REA A ) AML JR AR 40, i — 2 E ] CD38 CAR-
NK 41 i 7 35 v 4E M 3697 AML #9 0] 47 M e 58 3R 97
Jrgt,
2.2 CD123

CD123 A HAMMIA -3 Z K o 8 75 2 Fh LR R
GrGPEME )Tz R IA W AML fil B 46 B ET iR
ALL, IGREYE R, & & /MR AML B LA I
WA ML CD123 R IA g &1 B LTS A R
MBI 87. 8% ) AML Ji iR 41 ffl I 33k CD33, 9.
4909 AML JEIR 4Rk CD123 H A% 15 CD33, A
It CD33 F1 CD123 # AT IE A CAR-NK 4 il 1) 3 7
HE, WFFEE B CD123-CAR-NK AU AML /)
R CD123AML 40l 5 . CD123AML JFAC 41 ifd &
71t B S AT I 3 P T L g 3 R RGN Y B
PEH CD123-CAR-T Wi/, 5 HAG % 41,
2.3 (D33

CD33 1y — P i 2 4 M 7 1k Bt i, 76 86 R 19 1
MR AT T A b ik, — W ) CD33 Ay L5,
B 0 A0 AR 1 18 F 2R (BaEV-LVs) # 5 2 L7
VR NK 40 i i # # CD33-CAR-NK £ fifd . 78 14 4
XF CD33 FHPE) AML 2 ffl 5 A1 4 AML 2 fifg 3% 3
HRRE R CAR 3K 19 78 D) fig S B 5 34 58 1 A% 1 fig
7150 HAE OCI-AML2 S5 A% 4E /s BB R rp , B I
ICT M B far o FF BE IR T F 006 20 A Y B R AT A

BIVERSY . xR/ & & AML Y T 315 56 0f —
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HAEH] CD33-CAR-NK 76 A& P B A K4 1 97 80/
AR, CD16 J&—Fh v AE 1A S BE Y . T LA
i A NK 40 f 4 i 8 5 CD33 — & X HT AML,
HAFTE T4 K 2 500 WA 25 NK 40 g o, — 0B 52
25 B W 7E K 4h BB 15 CD33/B16 CAR-NK 4 ffl %f
AML 21 i 0 AR A 30% FE AU ) CD33 9 CAR-NK 4
JLET 4 A5 SRR A ) AR AR A P X 0 A0 i HL A
VR A Y o SRORT BT R ) A A T 3 T i A Y B
BERE T B F CAR-NK JGIT 0 s,
2.4 Hipgek

H Fr A 25 I R 3 50 £ 08 2 1 R Sk B 14 T
CAR-NK 411036 J7 2tk 1 i i3 56, Fe b 9 T +
B IF AML, #5 AL F5 CLL-1, CD33, CD123 Al
NKG2D; % 4k 5 T2 # [5) CD19 CAR-NK 41 il 4 J7
AML., HT T-ALL (W4 CD5 A1 CD7 CAR-NK 4f
L AE I PR AT BIF 55 0 0 UE S5 A7 E — 58 1Y BT I 9 AR
MY TR NKG2D 19 CAR NK 4 i iF 76 i
7 AML I PRI (NCT04623944) , A 4 26 [ 1l W% 2%
2% 2023 AEPEAh (0 B0 45 R R % o & G i/ R
SERGE AR R A 67 %, 3 — W ] NKG2D 1 CAR-
NK Huikh F5 —Hr B, &0 R R84+ 1 s 1l
B, 2 CAR-NK ¥7 3 I R W 52 45 4k T - 1 i B
3 EREMTiE

0T 200 it S e 93 Al B A A WEAE . CDAT AR AR
55 B AN R T 2 RS S R A o S5 AR
S ik 11 0 N2 2 R P S T S 1 11 Y
It ,CDA7 72 AML H i, At CDA7/SIRPa il 78 i
ot kR h k¥ T OB /E ™Y, Magrolimab
(Hu5F9-G4) & — F B Wr CD47 (19 A U8 Ak B 58 [ Bt
A, P20 {0 e 98 20 B ) VE BRASCR AR R . B
FeAk 25 Yy B LM A AT b AML 40 M 5 A S S, —
I Magrolimab F1BT LM H B &30 7 Briz W AML &
FH L b WIWFE &5 R B oR, 87 il & b 28 Bl
(32.2%0) AH K BN 58 & G, Horh 5 9] Bf 2E AR 23
] TP53 2848 A H 1 v A B AR A7 30 40 il ol 18, 9 A
AR 9.8 AN H L BRAIR YT B9 5B K i 52 M AR X B,
il GRS SAIT 10 AML B E 34 T A 7 301G
JrEEESY . —WHF s AR CD19 CAR-M 418 & 7
R TR I 20 Y R R IR 9 A0 B 04 8 T AN AU
YA T A AR L it LA i 498 5 S Ath 50 58 40 i Y
SEAE VTR 2% DA A TE B R BT 0 AN . S Ak, B g
21 B 7 A YOG ER A TE) 48 T 4 /0 L o Py e ek e g
i) B P AR X 55 55, R b 5 CAR-T 40 g 4 kb . CAR-
M AT RE RGN B 22 4 B A BRI BT . H R 5
CAR-M i1l IR B 25 % CT-0508 Fil MCY-M11 B3k
596 [ B 20 0 B R A i TR T R b . R
& H AR JT R CAR-M ¥7 ¥E 78 20t 1 Iy ob i 1 R
ST ARG PR AT 3 56 S /R A T 1 a9 R0 CAR-
M J7 35 W] RE A BT % I R BEI TR 2 —



FTRESF 202556 A% 54 5% 6

4 NK-T dHpayriE

NK-T 42— ARk 69 T 40 3 fE 2R A, R {Y
FIRFRE R TCR A 51 CD1 W7 &Y 52 338 i i 5 i i
1M HAT NK 20 M Ay — 26 3 1 40 i 4 A fe v sz 4k
1E38 B £ 35 CDI-g BT & & 9 0y 38 40 M i, w] DL LA
TCR FEAR M 7 =X Bk 8006 A T 52 B 5 K 1) 7T i 97 g
J1. NK-T 406 51550 T 40840 a1k B 7 K F
(41 CCR1.CCR2,CCR4 &) 0 &y . i H: ) fi 988 4 i i
FEROBE 38 5 . Bl R IR R PR 3R 56 B 5T 3% B[R] A
SRR NK-T 40 i AT LA FE 3 i T 40 30 7 4 5 o6k
BRAMBMEYPUE 30 .t T % g0 T N RO
T A B M E A K (major histocompatibility com-
plex, MHC) 43~ fift F ik A W5 6 14 [7) P S 44 Sk U, ] g
T detbyrik . AR NK-T #E4E AML ¥
S e M A8 AT LR SE AML 40 JF K 2 T 40
BT RE . B R B NK-T 4080 09 55 | I PR TR 58
P 7 4 R R A A CAR NK-T 40 i 157 FH T 4% 25 i g
i, CD19 A1 CD1d 7E4525 B 20 g 3% 4 kg 40 il I
LK AMR KR GHEGEH CAR-T g1 L, CD19
F1 CD1d U A i CAR NK-T 41 il 45 56 s i 4% B 41
B JR B BE T AR TR O TR R v E LR A
W T A AN M R A T OKE TR R R B I A
Thl #fk., BRETHAT TR 6 TG KR P A 3 s
m CD19 NK-T 40 73697 & & /MEia vE B 240 i %
PR X BB AR 55 T ALL . Hod 1 30k
K (NCTO03774654) 7F 2021 4E iy rp i 4 45 £ B CD19
CAR-NK-T 40 i 75 H 5 K N W38 58 g ) B & kL 45
R R SE B R N A0% . F R 4057,
AN IR B (NCT05487651 F1 NCT04814004) % %t
Bk /MEIRTE B A0 M % o OF 4K CD19 A 1L-15
CAR-NK-T 20 M ()97 20, w5 AR i & PEAG 45 2 . CAR-
NK-T §A RS 2400 4 UE 52 (5 75 78 10 % 8 HOs 7
()R ) I b B R R TR B — P T R A i LUIE
S A MR R .

5 Ih “

TEVRIT B 4 M % 1 b 7 T, CAR-T 4 i 7w
I T A%, CAR-NK AR S —Ff e 5 T [\ S 14 19 4
REAMIZEAL 7 AML BB AN HAG L 2HFME. K
RAEFF LR R CAR-NK J7 16 FF 55 1E A 25080 250 /Y 1A
ff L 75 B R — 2 P K R A 5T B AR A 5 DL IR Y
. LW AN R b R B PR B b B R Y R e ) A
NK-T 4 b 4 1 B i 908 2800t (B A5 G e vk
A 8PEA R e — 20 I R 560 B 5T L DA Sl ok 4k 1k 40
M G e TT I PR T 2 g

2% Uk

[1] ARBER D A,ORAZI A,HASSERJTAN R P, et

al. International consensus classification of my-

[2]

[3]

[4]

[5]

[6]

7]

[8]

[9]

[10]

[11]

1445

eloid neoplasms and acute leukemias: integra-
ting morphologic, clinical, and genomic data
[J]. Blood,2022,140(11) :1200-1228.

BRAY F,LAVERSANNE M, SUNG H,et al.
Global cancer statistics 2022: GLOBOCAN es-
timates of incidence and mortality worldwide
for 36 cancers in 185 countries[J ]. CA Cancer ]
Clin,2024,74(3) :229-263.

LEE S H R.YANG W,GOCHO Y,et al. Phar-
macotypes across the genomic landscape of ped-
iatric acute lymphoblastic leukemia and impact
on treatment response[ ] ]. Nat Med, 2023, 29
(1):170-179.

LEE ] K,WANG X,WANG J,et al. PKA inhi-
bition kills L-asparaginase-resistant leukemic
cells from relapsed acute lymphoblastic leuke-
mia patients [ J ]. Cell Death Discov, 2024, 10
(1).:257.

ZHANG Z,HUANG ]J.ZHANG Z,et al. Appli-
cation of omics in the diagnosis, prognosis, and
treatment of acute myeloid leukemial ] ]. Bio-
mark Res,2024,12(1):60.

LAMBLE A J,KOVACH A E,SHAH N N. How
I treat post-immunotherapy relapsed B-ALL[]].
Blood,2024,143(5) :385-396.

HUANG ], HUANG X, HUANG ]J. CAR-T cell
therapy for hematological malignancies: Limita-
tions and optimization strategies[ ] ]. Front Im-
munol,2022,13:1019115.

SCHUBERT M L,SCHMITT A, HUCKELH-
OVEN-KRAUSS A, et al. Treatment of adult
ALL patients with third-generation CD19-di-
rected CAR T cells: results of a pivotal trial
[J].J Hematol Oncol,2023,16(1).79.

BAI Z, WOODHOUSE S,ZHAO Z, et al. Single-
cell antigen-specific landscape of CAR T infu-
sion product identifies determinants of CDI19-
positive relapse in patients with ALL[J]. Sci
Adv,2022,8(23) :eabj2820.

ANDERSON N D, BIRCH J, ACCOGLI T, et
al. Transcriptional signatures associated with
persisting CD19 CAR-T cells in children with
leukemia[ J]. Nat Med.2023,29(7) :1700-1709.
ZHANG M,CHEN D,FU X,et al. Autologous
Nanobody-derived CD7-
CAR T-cell therapy for patients with relapsed

fratricide-resistant

and refractory T-cell acute lymphoblastic leu-
kemia/lymphomal[J]. Clin Cancer Res,2022,28
(13):2830-2843.



1446

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

CHIESA R, GEORGIADIS C,SYED F,et al.
Base-edited CAR7 T cells for relapsed T-cell a-
cute lymphoblastic leukemia [J]. N Engl ]
Med,2023,389(10) :899-910.

DAI Z,MU W,ZHAO Y,et al. T cells express-
ing CD5/CD7 bispecific chimeric antigen recep-
tors with fully human heavy-chain-only do-
mains mitigate tumor antigen escapel J |. Signal
Transduct Target Ther,2022,7(1) .:85.
ZHANG H,BU C,PENG Z,et al. Characteris-
tics of anti-CLL1 based CAR-T therapy for
children with relapsed or refractory acute mye-
loid leukemia: the multi-center efficacy and
safety interim analysis[ ] ]. Leukemia, 2022, 36
(11):2596-2604.

MIAO X,SHUAI Y, HAN Y,et al. Case report:
donor-derived CLI-1 chimeric antigen receptor T-
cell therapy for relapsed/refractory acute myeloid
leukemia bridging to allogeneic hematopoietic stem
cell transplantation after remission[]]. Front Im-
munol,2024,15:1389227.

TANG L,HUANG H,TANG Y,et al. CD44v6
chimeric antigen receptor T cell specificity to-
wards AML with FLT3 or DNMT3A muta-
tions[J]. Clin Transl Med,2022,12(9) :el043.
TANG L,KONG Y,WANG H,et al. Demethy-
lating therapy increases cytotoxicity of CD44v6
CAR-T cells against acute myeloid leukemia
[J]. Front Immunol,2023,14:1125894.

GAO C,LI X,XU Y,et al. Recent advances in
CAR-T cell therapy for acute myeloid leukae-
mia[J]. ] Cell Mol Med,2024,28(9) ;:e18369.
GURNEY M, STIKVOORT A,NOLAN E,et
al. CD38 knockout natural killer cells express-
ing an affinity optimized CD38 chimeric antigen
receptor successfully target acute myeloid leu-
kemia with reduced effector cell fratricide[ ] ].
Haematologica,2022,107(2) :437-445,
CARUSO S,DE ANGELIS B,DEL BUFALO
F,et al. Safe and effective off-the-shelfl immu-
notherapy based on CAR. CD123-NK cells for
the treatment of acute myeloid leukaemial[J]. ]
Hematol Oncol,2022,15(1) :163.

ALBINGER N, PFEIFER R, NITSCHE M, et
al. Primary CD33-targeting CAR-NK cells for

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

FTREF 202556 A% 54 5% 64

the treatment of acute myeloid leukemial[]].
Blood Cancer J,2022,12(4) :61.

HUANG R, WEN Q,WANG X,et al. Off-the-
Shelf CD33 CAR-NK cell therapy for relapse/
refractory AML: first-in-human, phase [ trial
[J]. Blood,2022,140(Suppl. 1) : 7450-7451.
ZHANG R,LIU Q,ZHOU S, et al. Engineering
CAR-NK cells targeting CD33 with concomi-
tant extracellular secretion of anti-CD16 anti-
body revealed superior antitumor effects to-
ward myeloid leukemia[]J]. Cancer Lett, 2023,
558:216103.

VOYNOVA E,HAWK N,FLOMERFELT F A,
et al. Increased activity of a NK-specific CAR-
NK framework targeting CD3 and CD5 for T-
cell leukemias[ ] ]. Cancers,2022,14(3) .782.
JIANG J,CHEN J,LIAO C,et al. Inserting EFla-
driven CD7-specific CAR at CD7 locus reduces
fratricide and enhances tumor rejection[ ] ]. Leuke-
mia,2023,37(8):1660-1670.

FVRRIR AR B H . i G PR A2 AR v 2 i Y B
SEHEELT ] R %K ,2022,37(12) :1132-1136.
DAVER N G,VYAS P, KAMBHAMPATTI S,
et al. Tolerability and efficacy of the anticluster
of differentiation 47 antibody magrolimab com-
bined with azacitidine in patients with previ-
ously untreated AML: phase [ b results[J]. ]
Clin Oncol,2023,41(31) :4893-4904.

ZHANG L, TIAN L,DAI X, et al. Pluripotent
stem cell-derived CAR-macrophage cells with
cell functions
[J].J Hematol Oncol,2020,13(1):153.
STAVROU V,FULTANG L,BOOTH S,et al.
Invariant NKT cells metabolically adapt to the

antigen-dependent anti-cancer

acute myeloid leukaemia environment [ ] ].
Cancer Immunol Immunother, 2023, 72 (3):
543-560.
RAMOS C A,COURTNEY A N, ROBINSON
S N, et al. Allogeneic NKT cells expressing a
CD19-specific CAR in patients with relapsed or
refractory B-cell malignancies: an interim anal-
ysis[J]. Blood,2021,138(Suppl. 1):2819.
CBCH H 9 :2024-11-03 & [l H 18 :2025-02-27)
(i 5



