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Application Progress of Chimeric Antigen Receptor T Cells in B Cell Lymphoma
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Abstract Chimeric antigen receptor T-cell therapy is the immunotherapy technology developed rapidly in
recent years. CAR-T cells, especially CAR-T cells that target CD19, can overcome the local immunosuppressive
microenvironment of tumor site, moreover, it is independent of major histocompatibility complex. These advan-
tages make it achieve exciting results in refractory and relapse patients with B-cell leukemia and lymphoma. How

to further improve efficacy, to reduce the related adverse reactions of the therapy could become the focus of future
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research. This review focus on the CD19 CAR-T cell therapy for B-cell lymphoma and its reported complications

and other types of CAR-T cells in lymphoma.
Keywords

J¥ IR G VR T TG B MR IR T S B EORR
%, T20135 4 Science EVE AT RKBHE R Z H,
JCH A R A PR 32 AR T4 i (chimeric antigen recept-
or T-cell)JT V2 TE B4 A 3 I ¥ F G0 0% 1 i 988 v B A
TR, gHEE 5K A P (leukemia) S i 2
J? (lymphoma) & VA JT 4 K 7 A . CAR-THH Xt
JIee 83 0 I %) 3% A0 AN RO T T B SR A A
(major histocompatibility complex, MHC), 7] PA ¢ it
i e 240 T PAMHC 1) 22 34 SR 8 e 15 3= % R G
Bk, R HECAR-THH ST V2 Lo AL SR T4 iy 7 147 58
S LS. H AT, BLRL[ICD19 CAR-TAI LG
7 AMEVR SR SRR B 40 L 1 IfiL S (acute lymphocytic
leukemia, ALL)JT % N2 . New England Journal
of Medicine i 18, CD19 CAR-TIHJT X i H &
ALLI) 58 42 22 fift % 990%"). 263 F A R HICD19
CAR-TRIT23 B XE 6 B K ALL G, Horh ol 1E 7
R R 3L2241, 20005845 76 R W, TR LR
(complete remission rate, CRR)490.9%, ik [E R4t
HEFKPIS, B 25 CAR-THH M7 V26 97 ME V6 2 K ALL
1) 1D ZE A AN WAl T, 0 S I R R B, X —
G T V0 T RS A 2R R ) I VR AR R A R

Hinge and

chimeric antigen receptor (CAR); T cell; B cell lymphoma; cytokine release syndrome

AR, ) 2 8 7 Ik U (Hodgkin lymphoma)
1 9E £ A 4 bk E2J8 (non-Hodgkin lymphoma, NHL),
20174E10 418 H, 55 [H & f 2 i i & 5 2 /=) (Food
and Drug Administration, FDA)#lt #E Yescarta—— —
FEEXFCDI9HICAR-TH I, M TR 77 A 5K 18 KB
41 g bk 984 (diffuse large-B-cell lymphoma, DLBCL).
e BB R R L T R P O\ R B AT B bk 988 (primary
mediastinal B-cell lymphoma, PMBCL) & %™, H ¥7
BORAE NS ETT . A SUMCD19 CAR-THA L iR TT
B2 i bk 988 1497 280 DA B LR 1 9 A AR AR
RIFICAR-THH M 0T B2 i bk T 083 19T 38— 2%k

1 CD19 CAR-TZBREXTBLH A E B HITTEL

CD19%F 57 14 2 18 T 1E 5 R0 Jib 988 14 Bk E2 441 g
FRTE LR AR TR 20 i 2% T, 1T AN RO T 2 R i
-2 B ORI AR IR AR AR T, S CD195 T 2 12
Y BBk LA B ) T S AR b & . CAR-THH AL
RS M R A T TR A B RO AT R SRR P 4 B o 1 B T
A% K B (single chain variable fragment, scFv)4$F 5 £
TR T JRE 24 L T R, B P BN T A B A )
43 F(WICD3¢. CD288k4-1BB), NCAR-TZH il i 1]

transmembrane

domain

CD19 CAR-T cell

Anti CD19 CAR protein

T cell activation
domain

Co-stimulatory

Cancer cell

El1 CD19 CAR-TAFGBAMIMH B ERAE
Fig.1 The pattern of CD19 CART cell killing B cell lymphoma
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HATCAR-TH K & 7 7 YA, i T
5% —AACAR-THH i sk = LRI 7, BIMTAEAR N I
Fp SR TR, S ER AN =AUCAR-T4H i
B Tl PRAFE 0519, 283 0 ok [ A AT
fICD19 CAR-THH ity ¥ BAH i bk = 983 4 1 17 3= 22
I AR IRIE B E— B gh . 20104F, [E 7 ERT FEH LI
(National Cancer Institute, NCI) ) Kochenderfer &5 ' 1
ARIE, FIFCD19 CAR-TZH LG YT 2 IRE K it fE
S VL 2 IR R, SR AR S TS RV N A B I
Jl#(fludarabine cyclophosphamide, FC) /5 % 14 J7 5 3k
15 7T KA FEE32 I 1 4725 % . B8 J5, Kochenderfer
SELE20124E08 20134EM), 20155 E 4R 4 il 1 A
FICD19 CAR-T#4H v 7 B4 itk 081 (1 S 451, w9
i 7 R 3 111941, %5 W S 3L % (objective response
rate, ORR) %> 7] H100%. 100%. 89%(F1). I,

TE20154F [f1 SCHR R IE H, 741467 X 76 (I DLBCL A&
TAGILR] T w R, KB REE220 H . 2016
F, Wang %P RA 3R SCE A T iz 0ot R I
AN IR R 3t 56 (NHL 1 ATNHL2), NHL 1% 73 fICAR-T
Y1 A 2B — ARCAR-T, % 40 i B = 3 ) 34 45 A4 5k
NHL2#17E FFICAR-T 2 PACD28 Ay 3 i) s 45 # 35k f1 25
“ARCAR-T, NHL1MINHL23E N 1661 3, Hrb11
1 5 8 K BYH M ik B8 (DLBCL) & 2, 5% B 40
Jig 74k 2 8 (mantle-cell lymphoma, MCL) & %, NHL1
FINHL2¥JHUS T 4 N FIRCR, JCHNHL2 41841
S % R B2 (ORR)FH 76 4= i #6(CRR) M 100%
[F4E, TurtleZ5=P*MIBrudno®5 >t & %% 7 CD19 CAR-T
I ORER RS-y s 411 0 N2 U E 21 o N e
ZE 1 B2 AL Ib C R 9T 2. 20174F, LockeZEP49 Yk ik
18 7 CD19 CAR-THH 1697 R 2 & &k LR It 2
O HFF(ZUMA-1), 7151 95 8 KB4 i itk T 787 28 2

#*1 CD19 CAR-TZHAATTBLAAEIM B E AR EEIGKIXIEHIE
Table 1 Published principal clinic trials data of CD19 CAR-T cell therapy for B cell ymphoma

Ty T FE 1A iR IR AL (n) LTl R TR
Year Study Antigen Lymphoma subtypes (1) Co-stimulatory domain Curative effect
2010 Kochenderfer'” CD19 FL (1) CD28 ORR 1/1 (100%
CRR 0/1 (0)
2012 Kochenderfer!'*] CD19 FL (3), SMZL (1) CD28 ORR 4/4(100%)
CRR 0/4 (0)
2013 Kochenderfer!'”) CDI19 DLBCL (2), MCL (4) CD28 ORR 6/6 (100%)
CRR 0/6 (0)
2015 Kochenderfer™! CD19 DLBCL (7), ndolent CD28 ORR 8/9 (89%)
lymphomas (2) CRR 5/9 (56%)
2016 Wang?! CD19 DLBCL (11), MCL (5) Two clinic trials (NHL1 and ~ NHL1 ORR 7/8
NHL2) NHLI using a first- ~ (87.5%)
generation CAR, NHL2 CRR 5/8 (62.5%)
using a second-generation NHL2
CAR with CD28 co-stimu- ORR 8/8 (100%)
latory domain CRR 8/8 (100%)
2016 Turtle! CDI19 Aggressive B-cell NHL (11), 4-1BB ORR 19/30 (63%)
TFL (10), FL (5), MCL (4) CRR 10/30 (33%)
2016 Brudno®! CDI19 DLBCL (4), MCL (5) CD28 ORR 8/9 (89%)
CRR 1/9 (11%)
2017 Locke?" CDI19 DLBCL (7) CD28 ORR 5/7 (71%)
CRR 4/7 (57%)
2017 Kochenderfer'®! CD19 DLBCL (19), FL (2), MCL CD28 ORR 16/22 (73%)
M CRR 12/22 (55%)
2017 Schuster'*®! CD19 DLBCL (14), FL (14) 4-1BB ORR 18/28 (64%)

CRR 16/28 (57%)

FL: JEIE VR ESSR,; SMZL: MUl 2 X bk EX5RT; DLBCL: 9578 KBZAIMIM 27, MCL: 40 itk (205 TFL: $% A6 UEIE IR IR ; ORR: 20 S B2,

CRR: 5 &R K

FL: follicular lymphoma; SMZL: splenic marginal-zone lymphoma; DLBCL: diffuse large-B-cell lymphoma; MCL: mantle-cell lymphoma; TFL:
transformed follicular lymphoma; ORR: objective response rate; CRR: complete remission rate.
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FKTE-C19, H46iE 3] | 5858, Hr3fKik12
NMAZ A AN, NCIFf I KochenderferZs: 2] A H 7k
A8 7 R R ICD19 CAR-TIA I 221451 ik Jie 3
WRELR BB, TR SZFCTT RN EALIT 5, B %
N2 NT3%, TE A G MR N55%.  [Fl4FE, New England
Journal of Medicine$fi T 3% T 28517518 K BAH Atk 2
Jea FTE L M U 2988 S 3 2 2 Novartis I CTL-01996 7
()3 %, Hod 14| DLBCL & 3 61 3815 5¢ 4= 25 i,
14 FL &8 2% T 101 3815 58 2 S ). fE B 5 1T
Z RO AR, 10107 METE 12 28 PR R EE BT Stk e
BE P KTE-C19%i7E, Ho2 M I N3 H82%, T84
LR N54%, HRALEETT15.44 B R 40% 8 5k
PR M. BWHASERMA N Z PO R 48
7 A7 35 JE WK 2 (Upenn) (] JULIET(NCT02445248)
A e & B [ By B RE 0 (MSKCC) ) TRAN-
SCENDNHL 001(NCT02631044), B & K] B AR 5 N
2 ON53%, 584 R R R ONA0%; 5 4 Bl N T4% AN
52%131, LRl S 2 43 S T 2522 Jim R I 97 27 2 RN
5559 Je 2 [ M 4 2 S5 T U 4 R 2 W Bl AR
i,

HIRCD19 CAR-TYRYT B MLtk LR LS T 4
N H 097 3%, SR A A — &6 7 i3 ik 3k as,
IZE 35 K BAH i bk B2 98 XFCD19 CAR-THH i v 97 ]
RETM 24 (AL S5 an R Bk . (1) A s 48 g A
I, Ik ERE 2R LT SR P RE, CD19 CAR-THH 5 i
9o LT R o A7 A ) 3 o e, S RN T4 A
R AR 325 N 8 S5, 3 AT BE -5 i 8 2H 23 Hp I A Y
B 4 e = AH B 1 52 AR (IICAM-1. VCAM-1#1P/
B 45 22) B TAH M Sk = AH B (1) FC A4 (A %24 K LFA-

1. VLA-4. CD43%:/5r 1) <BN(FK2). t4h, CD40
55 CDA0NC A AH BLAE FH 75 3 F 40 B s N 1A Bz 41 )
E-3 35 R HOBVE RGBT AT/ S TEH IR IE AP, &
A ERIE, @i ik 4 CD40RL 4 (CD40 Ligand,
CD40L)JCAR T4H i v] DL 58 HXFCD 19"k L 983 4H
PR AT RE S A S8 /)N Bl B AEAE R[], (2)
RAE G AN T RE BRI OA BT . A B
— A A R A0 ) 40 B[ i 7 R T4 2 (regulatory
T cells, Tregs). M2 macrophages. #f % 3K V& 1] #l
il 14 41 }d (myeloid-derived suppressor cells, MDSC)]
AN G 2 A1 1 14 7 7 [40 F /1 3R -10(interleukin-10, IL-
10) A1 % 4 4E K [K] -F--B(transforming growth factor-f3,
TGF-B)], X L& 417 ] 12 28 Jf A Bl 5~ 1 A7 A2 IR 1) 1
CAR-THA L (147 R4 4% o4 13 DI REP. (3)CD1947t
JRFR AR BN M. BAR SR A0 5 m S
P32 CD19 CAR-T4H %A & t ILCD 195t Bk 2 M
1M BCD19FAME K K CAE 2 J SC & 4Rk 18524,
Wang 25008 AH S ML BEAT T 1k . 2R R &
PR 2 AR TAH MG ST BN bk E2 08 b, T 3 &
JIWIAELE, CD19% 5 PP A AR IR v] RE 2> A2 AR 1)
e R 56 a8 WL . (4) T I £ AU BAH i 7 165 5 8
H . BEvansZ5PHRE [ £F A7 Richterfs 1k 1 52 K 1%
16 TS 1 bk T 2 L 1 s 1 R A X CD19 ik
B LR S ARAETAN LG T7 )5 B 5 A 5C K 41
JELPAE R R 2 . T % 4 i B bk T 4 L 2 A PR K
ZHCE RSB R R T IR R T R e i
W 5 IR A0 M A AR LA 842 A R B B 2R R
e PEAE P R EE J1. (5)7 B WA MAF IS 15 5 %
FERAT . K2 EBAH bk R 3R 1 A BAH L 52 14:(B

&2 CD19 CAR-TZEAEETT B £ AR R HY AT REHRHAATL I
Table 2 The possible mechanisms of B cell lymphoma resistance to CD19 CAR-T cell killing

HACHLH KR53 Z2% 3R

Mechanisms of resistance Effector molecule References

Physical barriers of CD19 CAR-T cell infiltration ICAM-1, VCAM-1, P/E selectins or LFA-1, VLA-4, CD43 [28]

The hostile tumor microenvironment TGF-B, IL-10, Tregs, MDSCs, M2 macrophages [31-32]

Loss or down-regulation of CD19 expression on tumor cells ~ CD19-negative variants [5,33-35]

Alternative B-cell differentiation signaling pathways [36]

Aberrant cell survival signal transduction pathways PI3K/AKT/mTOR signaling, BTK signaling, LYN/SYK [32,37]
signaling, JAK2/STAT signaling

Altered expression levels of anti-apoptotic proteins Bcl-2 family of apoptosis regulating proteins [40]

ICAM-1: ZHH IR B2 7--1; VCAM-1: LSRRG 237~ 1; LFA-1: Wk EL 4 DD REAH G IR -1; VLA-4: IR I470)5 -4; MDSC: 5 £ U5 1 4 il 14

I HfL; TGF-B: FeAb A K TP

ICAM-1: intercellular cell adhesion molecule-1; VCAM-1: vascular cell adhesion molecule-1; LFA-1: lymphocyte function associated antigen-1;

VLA-4: very late appearing antigen-4; MDSC: myeloid-derived suppressor cells; TGF-f: transforming growth factor-.
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cell receptor, BCR), A 1R ZiE#E R, DhHgtEBCR
155 1% T 0 AR I A B 2 AN AT D . B X
BRI IE, BYH AR & & itk R (NHL) A £ 2 Fh 7
HBCRIEUE 115 5 ¥ 518 1, B $5PI3BK/AKT/mTOR
{559, BTKE 5. LYN/SYK(S 5. JAK2/STAT(E 5.
PKCBfE 5 MAAKIE 5. 7E&FINHLIE B R B, —
Tt 50 22 X LA 5 4% T2 00 1 I A MR 0T 3 B AE
FREOERAAE @R, TS BT, Ruella
SGESPITAE20164F 1201 74F K R SCEAE B, A ig 2k
ANIE AR YIRS, K& JE (ibrutinib, BTKAHI 7)) AT
PAMEERCD19 CAR-THH A X 2 41 A bk B 988 1 % 45 Th
. (6)MZEBAH kIR -2(B-cell lymphoma 2, Bcl-
DFEER T E A NRIE . BRI 4@ b
VABCl-2 2 R L T 2 [ R 400 ) Ay Y05 O 0 2%,
TR A B0 5 52 AT 240 i 3ok 4/ 1 0 0 e i 4 5
B&R M ER BRI EE . KarlssonZ5U4E B 1 Bel-2
T AN THHIFIABT-737 5 CAR-T4H g 7% F 7T LA
B3R C AR-TX bR LRI 240 B A 155

2 WMAEMERZATHARGTBAEKEE

HYE IH & fE
2.1 AREEFRERLEEE(cytokine release syndrome,
CRS)

2 H AT AL, BRE P S R T M40 o
DL IAS RSN A 4 i DR 1~ ¢ T8 25 & 4iE (cy tokine re-
lease syndrome, CRS). Giavridis%“"[4] P\ 7ENature
Medicine#* & W i il CRS ) ™ 72 B A & FHCAR-T
A AT AE R 20 R ERL 1A 2, T R S AR R A AT
AIL-6. IL-1H1—S AL B NO)Y 5. 4k, Norelli
SRR, N B A% 4 M CRS A [R] IL- 1 ATIL-6 1)
F RS, T 2 R AL A i BT P 22 B ST B I
IL-652 MR T B A ik . A = LRI, TL-152 44
BH %7 7anakinrafig % [7] ) Y4 BRCRSFIMF 2 B k.
WCRSHIIE IR R INA: K# ARME. S L3)
. EIhREA A MLTE R KCE TR g
KRN, BFHNEE T —RAFRRE: —
5718 K BAH Hi bk E 98 A 5 AE H22CD19 CAR-T4H iy
VT S B i CRSS, 28 B M i K rb 4 i T KR
S TR ] P e N G ST o & L =
Z, CRSEZ — XT8N, HA AU X, it
I RIS A B T & B AP SCRRVA T A5 )
HEZ, IL-632 R4 —FEER P (tocilizumab)

L AE 2 A I R IR 58 e T8 CAR-TH#i v J5 CRS
FHC TR PE RIS RT3 A, B B R B b
FA 9677 7™ 5 U A= A CRS, R 52 1 CAR-T4H
JEL B3 B A4 A AERF, HEFFAE IR ST CRSI 43R
JT 4. Leukemiadl PITE2017E KK TIKEBE S
CD19 CAR-TH It H AN 78 o, K& B Je ml
DL oK F1CD19 CAR-TEH i AT 83 411 B 1) 28 JiE 48
JIE ¥, f0IL-6. IFNy. TNFa. IL-2P%. iT4Esk, B
22 FATIAS AR B AE T CRS ™ H R B (1) 3 e A= ) 2
Fa b, AT VHE A 000 WA 2kt £ 2 7 R T AT e R A
HCRS, $&m5TCRSAYIE MM, TR iEdR TR K
R SRS TR e
22 WMARGHM

CAR-THIEJG 57— WA R R SCAME R4
BEPE, HOG M AIE 2. CAR-TIAIT Jo i WA 4 &
GEMERM N EE%. RiE. BE. LBERRE.
WO R AE. AR, 4 B PR JLRE 2R3040 B
RMZ ARG RN W HIAECRSH Y 5t F, H i
CD19%7 5 1 CAR-THH ff 5 k2 (1) i 28 2 G0 I KNE
Al 5 HCRSAEIR oK. Ik L 2 & i (CHOP)3944
JL#B-ALL % 32 52 CAR-T4H Mo 4 v, 46% 1) 5 &
HIL=3CRS, 33% 1) EE 5 A i, I H w0,
14 1 995 HH I AECRS B e A DA R R v 2 VH IR 2 )5,
P2 1A FOBR BA B0 A B 2k G b ms 10 R AR, IR R
A9 B4 H B AT BE A7 AE R CRS LAAM 9 BEAL 1)1
23 HibEHLIE

kA P05 2 ARTA B vE 97 ) Fo AR I R0
BFEBAMRA TR MBERLGAME B B
I B IR G A RS . CD192 — Fh i i 4 ke 2 1,
HRIEF IE B0 A B i 7 B, FHCD19%
S YECAR-THH M B D 6 97 5 B0 IE W B4R &
AN A mT DL g A R K P G 3R B TR SR B AR
RamosZFI7ECAR-TZH f 1 7] N %o 9% BR 25 [ ks
i AR I o, B RV BR T IE R B R IA B A A,
TR¥ 7 NEERIE I IE W BN, 75 22 /N B B A
WRIE N IRV IR SR G AR 5 20 R R T BRI 2
B[R I R A, SR T A ik e ygg 7 A A v 1 R
o, O ET R RS ER . dhAh, A0k
il 2483 38 7 1 DLBCL & # /£ $ % CD19 CAR-T
RIS, 38K H IR I 5] g 2 FL A o R
SR BT PR R AR B A A WA R, 4 i e 2 iR
HE B A 75 2 5 e gRE g R R B A A LR O,
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LN R MRS IE. CRS, THALIE K& H AN 4s
G b Je B AR AR SR M A JERE o SR HE B AR) JF ARE

95 B HE K IAAAE AT R T BhAR, IR 2= A2 BT B
T8 BRIk LR AR A AR CAR-TYH M i 7 B 41 v 2
15, TECAR-TE fa i 5T PR AR 8 4714 -
3 ERECD1ILASMEL A K RICAR-THRRETE
B4R A3 2 981 o £ K7

TEBZN Ak 2, BRCD19LA4E, CD20. CD22.
CD30. % Bk 8 [l ik 55 40 A2 T AR Al g 474931,
JE I I B CD20) B 5 B 0 44 25 1) ) 2% i S50 1 AR
DR S8 ik B 7 A A 22 4t . 20104F,
Jensen 5 IR JE 251 5% 1% K BT B bk B B aE E B2
H 438 I 20 M A S i 2 — AR BLC D201k & it
JiR 52K, IR N 26 1 58 A2 27 Al %351 °8100% . 2012
5, TilZEWYEBlood % E R 3K, 2B MR R I E
I 4k EL 98 A RN L4518 V0 PR b LR R T
= ARIICD20MR A PR SZARTAN MG T 5, 7 75l
WG T KIK12N H 2440 H 52 &4k, o4 k15
TRAENE SR, WiE, PEYE KRR THE
RCD20 CAR-THY7 Mevq it @ I DLBCLE #, 1E6
51 T VP4 T B R R, RO AR e N 5E A SR AR R
53 M N83% M T%I(FK3), Hor 1AL12 Wt Jy e f& Al il
J5 2 1) BB TR 2 CAR-TUN i3 E J5 $: 158 T Kik 14
AN H RS 58 2 G, AH OC 1) B 1 OB S AE AT S
B . 20165, —IUIIHT 7 45 5o, DLBCLAIE
PEAEEE 75 £k B 2 3 3L 119 76 %2 CD20 CAR-T

B, AR N HRIE T T 82%, S5%MI B IR T
SELERAREPY, [F4E, FRCD20 A4S, RamosZEH ] B\ M
Rl Bk G PUR SZAR T AR IR T 70 R E 7 &tk 2
BB, RN N T8 42 G AR 26 53 Sl 43 % A129%
B33 B2, MEVR 2 R BN Mk B8 R B2
CAR-THH ffaniE Jo 5k 24 i, 14 R B M
PRIE A AT 2R FH AR 55 BR 5 L 5 52 AR T4 B an(CD19/
CD228CD19/CD20 CAR-T)KJ /b i I8 41 i 1) 5 128
PRIk, B ARTE IR ELIR R AR QG PR IR T 45 R R A
WV ERIE. AN, SchneiderZEPPHRIE T 4 1 ML />
R 1 CD19/CD20 XU 5 P CAR-THH g X} (1 1fiL
93 T ) 5 1 L B S PECAR-THH U 58 4 R HL 831
BB,

4 RE

X T g5 TR T V6 8 I VR e R Ay B B S s 2
RTH MR YT, HErA RN T 8 St s
Bto A { BECAR-THI T 2. P& IRCAR-T#H K 1)
AN R R TR SR T A ) R, Rk 22 B A1) B R
R i 4 ) T CAR-TIRIT 4. %, Sad-
elain 4] P\ 1) F CRISPR/Cas97E [X] 2 45 57 A K CD19
CARGE| AT 41 52 44 oFE4H € [X(T-cell receptor a
constant, TRAC)JE K Ji2, 1X Ff & 1 AL T 240 A 1
THH L FICARFK A F 5], i HL3E 5 T B 2 e, d@
I BH W R S C AR PRI A5 5 38 4% SR U 20 2050 S T4 1
5 HEM . 55— R CAR-TAH B IA YT 1 5 42 R
JECD4/CD8" CAR-TEL# 1:1/)CD19 CAR-T4H /iy

&3 FRCD19SME ECAR-THRHATT BLAAAEIM B B2 &L R EEIR KX EIRE
Table 3 Published principal clinic trials data of CAR- T cells targeting antigens other than CD19 for B cell lymphoma

R ] N iR Bt J WRESSRIE Y () L F TR
Year Study Antigen Lymphoma subtypes () Co-stimulatory domain Curative effect
2010 Jensen!'*! CD20 DLBCL (2) None ORR: 2/2 (100%)
CRR: 2/2 (100%)
2012 Till*! CD20 MCL (2), FL (1) CD28, 4-1BB ORR: 3/3 (100%)
CRR: 2/3 (67%)
2014 Wang!*! CD20 DLBCL (6) 4-1BB ORR: 5/6 (83%)
CRR: 1/6 (17%)
2016 Zhang™" CD20 DLBCL (8), FL (1), MCL (1), 4-1BB ORR: 9/11 (82%)
PCMZL (1) CRR: 6/11 (55%)
2016 Ramos!"” Klight DLBCL (2), TFL (2), LPL (2), MCL (1) CD28 ORR: 3/7 (43%)
chain CRR: 2/7 (29%)

FL: JEIEPEMER; PCMZL: 5K M J7 i 2 X itk B9 ; DLBCL: 9572
SN MR R 28 ORR: 28 M 2 B 3% ; CRR: 58 &= 2R %,

12 KB B8, MCL: 220 itk B9 TFL: 5 AL MRk B8, LPL: ke

FL: follicular lymphoma; PCMZL: primary cutaneous marginal-zone lymphoma; DLBCL: diffuse large-B-cell lymphoma; MCL: mantle-cell lympho-

ma; TFL: transformed follicular lymphoma; LPL: lymphoplasmacytic lymphoma; ORR:objective response rate; CRR: complete remission rate.
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