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Abstract: Chimeric antigen receptor (CAR) T-cell therapy for B-cell hematologic malignancies has achieved
breakthrough success; however, its efficacy for acute myeloid leukemia (AML) is constrained by the lack of
highly specific tumor antigens and the expression of shared targets on normal hematopoietic stem/progenitor
cells, increasing the risk of on-target myelosuppression and cytokine release syndrome (CRS). By contrast,
CAR-NK cell therapy, an emerging strategy that leverages the innate antitumor activity of natural killer cells,
is associated with low rates of CRS and graft-versus-host disease. Early clinical studies also indicate its
favorable safety profile with preliminary antileukemic activity. This review summarizes recent advances in
CAR-NK therapy for AML and discusses future directions and potential avenues for clinical translation.
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AHOCHUIR A RIS, AT5 PR B A s A2 AR R LR iR
BRI, TEAMLYUE & B S0t . &40 sl T e
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TP & BB 5246 "CD33 CAR-NK™= iy, R Hft BEfiE
H RS NE IMNK A0 s 57 MNK, 2838 B M 1k
PLCD33-CAR M i 4t & BITL-15 ( membrane-bound
IL-15, mbIL-15) , Mg sRIANFEANE, HAT—
I 1 /10 #3050 1F 76 PEAL X FRCAR-NK A i 7E R/R
AMLH R ZEPERARE (NCT07026942) .
BRI, CD33MEMAMLEE S BA T i3,
ZAMAMLAN = 323k, 38 O AR it £ e
(B AF7E R BBk . — T AR A B, R
XF TEH B R AL A0 VR 230 R B B, (R
JERNRY . HRTA SO T R AR 1
CAR-NKHL % [A]EF R A U CD33FIFLT3 B i
PECAR, VIRGRBIIE & & i T4 idrisdy, Wi
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Table 1 Clinical studies on CAR-NK therapy for AML

Target Location Clinical trials (status)  Phase Disease Patients (n) oit:r(l)l;aels Adverse events
. . NCT02944162 5 One CRs Three grade 1
CD33 China (Jiangsu) (unknown) /1 R/R AML 30 Two NRs CRSs
One grade 2
China NCT05008575 (6] 60% CR with ~ CRSs with bone
SR (Chongqing) (unknown) ! R/R AML 10 MRD negativity marrow
suppression
) NCT07026942 42
CD33 USA (Ohio) (not yet recruiting) 10 R/R AML (estimated) ) )
CD33/FLT3 USA and NCT06325748 I R/R AML 21 i )
Australia (recruiting) (estimated)
CD33/CLL1 China (Jiangsu) EJCn};gz\ZNf)OIS I R/R AML (legstimate d - -
CD33/CLL1 China (Tianjin) NCT0598769.6 . R/R AML 102, = =
(not yet recruiting) (estimated)
China NCT06367673 24
CD33/CLLI (Zhejiang) (recruiting) ! R/R AML (estimated) i i
CD123 China (Beijing) 25?5;?608 | R/R AML (1ezstimate d) - -
)  NCT06006403 R/RAML and 36
CD123 China (Shanxi) (recruiting) 11 BPDCN (estimated) ) )
) NCT06201247 12
CD123 China (Beijing) (ot | R/R AML (estimated)
) . NCT06690827 R/RAML and 30
CD123 China (Hubei) (recruiting) 1/n BPDCN (estimated) ) )
China NCT06307054 24
Ll (Shanghai) (recruiting) 1 e (estimated) B )
China NCT06027853 24
CLL1 (Zhejiang) (recruiting) 1 R/R AML (estimated) ) )
No CRS or
NKG2D NC.TO4623944 I RR AML and g . ICANS with bone
ligands The USA (actlv.ej not MDS 6 Four CRs/CRis marrow
recruiting) ;
suppression
NKG2D . . NCT05247957 Not Not
ligands China (Hebei) (terminated) applicable R/R AML available i i
NKG2D China NCT05734898 Not R/R AML 30 i i
ligands (Zhejiang) (unknown) applicable (estimated)
China NCT06696846 R/RAML and T 25
CD70 (Zhejiang) (not yet recruiting) cell lymphoma  (estimated) ) )
R/R
CD70 The USA NCTO§992451 n hematological 80 . i )
(Texas) (recruiting) malignancies (estimated)

Notes: R/R: relapsed/refractory; AML: acute myeloid leukemia; BPDCN: blastic plasmacytoid dendritic cell neoplasm; MDS: myelodysplastic

syndromes; CR: complete remission; NR: no response; MRD: minimal residual disease; CRi: CR with incomplete hematologic recovery; CRS:

cytokine release syndrome; ICANS: immune effector cell-associated neurotoxicity syndrome. -: indicates no public available data.
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RIS AT RAIE (NCT05215015, NCT05987696
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T 1 22 B RN DR TR AR AR i Al Dl it A1 I
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CDI123 K AN F 352 Kok, 7EAMLANN,
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L& PE, CD34°CD38 it Ifil T 4 M £ 60 ; A
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i 43 7ECAR-NKAH A H 51 A 40 K F A 70 W oo
(AmbIL-15) W] #E— 04T H X AMLIRFEE Gy

WitiRE S o
23 CLL-1

CLL-1 ( CRIBHEEZRMIrF1) BRI
HHIAMLAE S, CLL-17E2985%H AML R [ 1L
Ui 3Rk, HAFLSC LA makik. EEME,
WF5E & BLAE i 1 T 40 Mg JL-F AN #R3BCLL-11,
I, CLL-1# A RIRITAML . T BRLSCIM G
T A5 P FRAR L . EFXTCLL-1A9CAR-T4 Y
EAFERAFULEAMLE R P ERIAE, IR
T B 2 PE R 27 3, X CAR-NK
LIRS, A Z WG PRI 5T R A2 CLL-1,
20244836 E MR - 242 B A i — 5 B
L3 AL BYCLL-1 CAR-NKX4 T 4R+ A
SR, RRAEAE AMLBL T v 22 A Ui & #54E
o WF5E 4 & T 43 ) 43 W IL-158% IL-2) CLL-1
CAR-NK, £ % I 1 25 1K AMLfarEd /MR
B A, o S RLTL-2 3 $5 1) CAR-NKYT % B
fEo RIE, e AR P A DL AU 3 140 i i) 453403
WERACLL- 140 i) BAT R R 22 v, B, £
B XFCLL-1#9 Iifa AR50 1E 76 FF B ( NCT06307054
NCT06027853 ) , & 7E[F] A7 53 i 228 1 10975 440 e A
LSC. CLL-UWENEEEMDUE, A 2ot L
RAYT e BER B RS . HpkE 2 T
T B REIR R A &, TR ZPEAEXTLSC
PRI 52 & Piifte 1. CLL-1J0%E/ZCAR-
NKEHCAMLEE 535 b 1 e BT s i) — 1
2.4 NKG2DFi {4k

NKG2DJ&—FINKAI M F Y E25E 2k, H
P ECAIFEMICA . MICBHRIULBP1-6%5 10 4175
T Fo IEH AN — AN R IR X B A, TR
1k B DNA$ 5 7] 75 AMLZH ] 36 T v 2534, AT
BUANK AT AR, FIFHINKG2DAZ (4 14 il
HMBAE MCARVUNZSE A, (i 2leas 5 i NK 2 i R 2
it CARIA LS & T ANKG2DEA, X 3R LI
TCAR-NKA RIS £ X 2 A PRI RE S, XT3t
J S Bt gE B AMLAE R A ], W, BT 2
PRIAS T AN FRIR IO A, PR AN R S o AU
/INo NkartaZs 7 JF & FUNK X101 1E X FENKG2D
CAR-NK™ iy, i HfdFEAL AP A I NK AR A, 28
LR Bk FIANKG2D-CARFImbIL-15L) & 0X404L
A, DARGSR AN MAE TG S0V PR . NKX101F
20204 )5 30 1 G R A5 ( NCT04623944 ) HF
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CR/CRi, 5 H67%. Hrr3fiikik3 T MRDE M.
G, NKX101A4 B0 BRI dEEAna 7
FFIETS . KREBB~AHA KB F 0 Ml -k,
F2 I R TR T R AT I S gE AR, SR
NKG2D CAR-NKEEWEAMLY A S B & i, [
IO RAFR &t B NHA RHINKG2D CAR-
NKRE . an—uirr E TG R (NCT0524-
7957 ) BT ITAHNKG2D CARME i 14 5 44 I35 ¥ it
NKAIMIIEIFR/R AML, {Hizb 58 5 2eiRE R e
2k, HmARPEEEA LR A —T 1 B ARL
B IEER ST ( NCT05734898 ) . NKG2DJD 44
W& AL 3AE T IS T dhAMLS W 40, (i A )R
PR, B2 AMLAH A AT GEd i N JRNKG2DEC A i Ft
BT PERC AR iR, 34k, NKG2DEC A7 B 4t
RYER NS T T RRE (RN L 3Rk, ™k
RN . R, NKX1011IG PRHIEDEE HEA
ZWR MR ETT R R B, A AML
JeHIE Z 0 FIHE 9 s KBS AMLER 35 i A R0R T
UE D
2.5 CD70

CD70/& Mg SRFE I F ZERCAR, IEFIEOLT
AN %5 22 15 T I5 AL A T/BI B 40 i AR 2 R 200
TR 266K 22850 B E 20 AN 3Ras . BFgE B,
2130%~50%19 AMLH [ 1L %55 28 ffd /55 2% i5 CD70,
JCHAELSCIWE A e, JFH., CD70-CD27
55 A R TEAMLA 2 $ELSCHY H & BT Ml
I HE B EF X CD7089 CAR-TYT ¥: 75 I A 1i
PRI EL s B R e A T WA T R (an
NCTO05334352, NCT04662294 ) . TECAR-NKJT 2%
D7, 20234FA A58 s A HIIPSCoR IR UNK 41 A,
2% 1:F CRISPR/Cas9% 5 2= [ 11 B 41 il 14 52 AR 55|
APLCD70 CAR, Jif5CAR-NKAH g %} CD70°'AML
A ER R, AR A RAFY, R
CD70# [a] CAR-NKJT L FEAMLH LA A 174, H
if, CD70 CAR-NKJ& 7 AMLAY I AR5 ( NCT-
06696846, NCT05092451 ) B &M, 1E MR
PEL MR, TFETE E CAR-NKAH S 5] CD70 7] fig
WRATELE A, FAnCD707E TR AL TARME | iy 2k
A] BB T BCAR-NKZH LT T 5 0028 20 el 142 s 152
M, H H T NKAS B F i, 3k B i R 2 ml s
B o BEBFBET T s AR wems,
WCAR-T43 W XU S B4 [ i) 4T CD70#1CD33,
ABH Lk 11 10055 240 B ik B — P B B PR ki ™, 2l
PR AT B H FCAR-NKYT . BAYSEDE, CD70
eI v 238 AE H AR R IL 5 “LSCH w6 Y HF

i, HAEEEY R, CARNKY- 5 &
e REPEARAERR ., A HEAECDT0ME 7] 37 5 Hh 5
P72 VR A
2.6 TIM3

TIM3 ( TS RE Bk B IR ZE 8 113 ) 2 T4
i FESE AR R, ST kK LAMLIYLSCIR = 2%
IKTIM3, 1 1E % i 1+ 40 M A 2 38 TIM3™,
I TIMB3 T 4F R Bl 00 AML A 28 18 T B 75 7 38 5
— BB BT TIM3 A4 ( 4 Sabatolimab ) € 7E 6 & ¥&
993 14 1 PRI s — B T MY, 7E CARGR I
Jiml, TIM3% 8% % [ T 5 A S mdl A, U
PR e SR E R B, AR

(NCT06125652 ) #4 % T [7] i+ #1 [1] CD123 F1 TIM3

(RS S CAR-TAIMI, A R — T T X6 40 4 1
AN (CD123) , 53— J7 MEBRLSC (TIM3) ,
/D AMLAN it PR e 5 B 1 17 326 38 6 38 T 5k 19 L
% HETETTIM3 CAR-NK IR IE 3= Z = e I
RETAFIE R B, Z5R BN, fEiPSCHNK-92F& I
FEEAIPITIM3 CAR-NKAEBEBE PRI PR TIM3 /5 R 1k
[ILSC, FEMRANS /N USSR il (1 i 67 far . %
IEE & T ARGEE N, B Bk Ak mT
FFPERTY, TIM3HE S A Pk e T HOFEAMLI A
O P TAN AR A A S e ANt 2R TIMS, R B
R0 TIM3 AT REA —E S e U8 19 7 T 1 JRURS o
2.7 HAMTEAERE A

B ik EEHLSAN, A — s T IETE IR R
TCAR-NKJAYF AML, FLT3Jy 5% {4 1% 52 iR 154 s
2130%H AMLEZEITDE TK DR AR I g e ik, HIE
WATLSCHE4E, HIEH 1 I T R A ik, R
EAE B RARS . Rt, FLT3E ¥AE NS
B 1 — 2R, AR R 55 1 4 R e
RRAR IE 8 s I A G o IR R R B R T
L et S0P EMGS, TRFLT3fEZE]
FEZHBCAR-NKHEZE T BA N IR =™, CD38K/ %
M 2 R BB AL, 7R AMLIERE NG 3
ik, BEANCAR-NK IR, {HCD38[RIFA74E T 1E
U . NKCAH M 2T 0 AL 40 Y |, CAR-
NKANIZE 5 s A AR, 7E9 3 NK A A b
CRISPRAILCD38I-F AEMI AL ICD38 CAR,
8 U AKON A RS ATT . B TR I 2
M) 4, XHECD38 CAR-NKAE H AMLIGYT 5 %
(RIEEAL I 112, CD7H2 T M FINK A i 2 1f 0 1,
BAFMAIAMLYTR, {H7ERELOHE 2 05 FE T4 i
PR 2R 1 AL AT A S a5 (LR g NK A 3=
1Al [l % IACD7, 3B CART A 8 & 2k
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NKA0 M (B A B ARG, MELAY 38 R 4
HECAR-NKAM . ARk —[a) i, —LEpff5y ]
FHCRISPRFABENK AL A HCD7RIB)E, Fol AdL
CD7 CAREAMCDT A MLw 40, HRCD74H &
TAEFZE X TA M, BURINTH, AMLAYHT
GG A%, B A 2 A A 6T I T A0 D
W SRS T4 SR AT

25 PRIk, 456 P CAR-NKIGTF AMLAAR &
5T, ATLLRHSE s o o T 200, A e ey 4
il s T AEL 20 L R A R e ek T TR A T
HINREE N, CD33MCDI123 48— ) 3 (H A fifi 1
I EEE RS (A A, AR B0 s i A L R 53
111 et O = = v v PG 4 3 (I 1R
fuf , {HFECAR-T- 5 - 08 PR 7™ 15 0 il 1 32 PR
O A X LA 52 AR I PRI UE 52, A6 A [)
T, CAR-NKHHFLXT 1E 1 1A P Bz 4549 BH (2 s
5, BURCAR-NKA B A 2R S R T 58 1) 42 4
% o CLL-1FICD70M 35 XF 11 ifi ik —1/4H 48 i i)
FEIR B I v AN A A PR EE BN iR
B T U BE W R 1 I e R L RRAIR A IR 1 3
P, JoHAESTIIMRD B M A 01 22 g 1l A 1
e, NKG2DC A 5 w38 = U W 2 o, 56
X Z A VR, AR S IR AMLE 2 (1)
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