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[ Abstract] Background and purpose: For patients with relapsed or refractory B-cell lymphoma, conventional therapy is not

effective. Researching new treatment technology to improve prognosis is imminent. Chimeric antigen receptor T-cell (CAR-T)
technology has high safety and remission rate in B-cell lymphoma. The incidence rates of cytokine release syndrome (CRS) and
neurological toxicity in the treatment of B-cell lymphoma with CAR-T were investigated in this study, so as to provide guidance
for CAR-T in the treatment of lymphoma. Methods: Following comprehensive retrieval of PubMed database and the Cochrane
Library database in English literature, a quantitative and comprehensive analysis was conducted for ten articles regarding CAR-T
in the treatment of B-cell lymphoma that were published from the establishment of the databases to Jan, 2018. The incidence rate
was used as the outcome. According to the difference of toxicity, Meta-analysis of the incidence rate was performed. Results: The
total incidence rate of CRS in B-cell lymphoma treated with CAR-T was 57% (95% CI: 0.25-0.90), while the total incidence rate of
neurological toxicity in B-cell lymphoma treated with CAR-T was 48% (95% CI: 0.30-0.66). Conclusion: The incidence rates of
CRS and neurological toxicity in B-cell lymphoma treated with CAR-T are both high.
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248 articles were
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documents
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Fig.1 Process of literature screening
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Tab. 1 Basic characteristics of the literature

Author Year Pathological type Targets CRS Neurotoxicity
Jensen *’ 2010 FL/DLBCL CD19/CD20 2/4 -
Kochenderfer 2012 FL/SMZL CD19 4/5 1/5
Till " 2012 FL/MCL CD20 1/3 -
Wang 7! 2014 DLBCL CD20 4/7 -
Kochenderfer " 2015 SMZL/PMBCL/DLBCL/low-grade NHL CD19 11/11 5/11
Ramos * 2016 DLBCL/TFL/MCL/LPL CD28 0/7 -
Turtle "’ 2016 LBCL/TFL/MCL/FL CD19 4/32 9/32
Locke "’ 2017 DLBCL CD19 6/7 6/7
Schuster "2/ 2017 DLBCL/FL CD19 16/28 11/28
Neelapu '’ 2017 DLBCL/FL/PMBCL CD19 94/101 65/101

FL: Follicular lymphoma; DLBCL: Diffuse large B-cell lymphoma; SMZL: Splenic marginal zone lymphoma; PMBCL: Primary mediastinal B-cell
lymphoma; Low-grade NHL: Low-grade non-Hodgkin lymphoma; MCL: Mantle cell lymphoma; PCMZL: Primary cutaneous marginal zone B-cell
lymphoma; TFL: Transformed follicular lymphoma; LPL: Lymphoplasmacytic lymphoma; LBCL: Large B-cell lymphoma
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Fig.3 Meta-analysis of the total incidence rate of neurological toxicity
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Study %
D ES (95% CI) Weight
Jensen (2010) ; 0.50 (0.01, 0.99) 8.70
Kochenderfer (2012) —%—0—) 0.80 (0.45, 1.15) 9.63
Till (2012) — 0.33 (-0.20, 0.87) 8.40
Wang (2014) _— 0.57 (0.20, 0.94) 9.53
Kochenderfer (2015) 1 1.00 (0.95, 1.04) 10.82
Ramos (2016) - ‘ 0.00 (-0.05, 0.06) 10.80
Turtle (2016) —— 0.13 (0.01, 0.24) 10.69
Locke (2016) ————  0.86 (0.60, 1.12) 10.14
Schuster (2017) —— 0.57 (0.39, 0.75) 10.48
Neelapu (2017) 0.93 (0.88, 0.98) 10.81
Overall (P=99.1%, P=0.000) <> 0.57 (0.25, 0.90) 100.00
T 3 T
-1.15 0 1.15
B 2 CRSEXEZEHMetaf3 4R
Fig.2 Meta-analysis of the total incidence rate of CRS
Study %
D ES (95% CI) Weight
Kochenderfer (2012) ——— 0.20 (-0.15, 0.55) 12.25
Kochenderfer (2015) —_— 0.45 (0.16, 0.75) 14.11
Turtle (2016) —_— 0.28 (0.13, 0.44) 19.10
Locke (2017) | ——— 0.86/(0.60, 1.12) 15.36
Schuster (2017) —— 0.39 (021, 0.57) 18.23
Neelapu (2017) C—— 0.64 (0.55, 0.74) 2095
Overall (P=81.8%, P=0.000) Q 0.48 (0.30, 0.66) 100.00
T T
-1.12 0 1.12
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F2 Metad s RICE
Tab.2 Summary of Meta-analysis

Item Accurance (95%CI) r P value (Q test) P value (Begg method) P value (Egger method)
CRS 57% (0.25-0.90) 99.1% 0.000 0.371 0.664
Neurological toxicity 48% (0.30-0.66) 81.8% 0.000 0.707 0.470

x3 HREEDH

Tab. 3 Analysis of the sensitivity

Group Incidence of consolidation of random effect models (95% CI)

Incidence of merger of fixed-effect models(95% CI)

CRS 57% (0.25-0.90)

Neurotoxicity 48% (0.30-0.66)

67% (0.65-0.70)

53% (0.46-0.60)

3 i 1w

W CVRI M R RN EAT e, Al R AEAE B
PIEMTRAL, BRI FA BRI Z 0y, Patiid
7E20164F 2 [FIDLBCLE 1427 6500, 294 B
2 b TR 1926 %, R AA B DL MR B
PEWREIE (follicular lymphoma, FL) | i1ZxIX
WY (marginal zone lymphoma, MZL ) &
MM EL SR ( mantle cell lymphoma, MCL) ,
2915 BN MK LR I 13% . 7% 3%
ELARST . BT . ASCTZE ZRATT Ak O 4
AIRITRIECT, SRLE BN LR AL A VA A
AT, LADLBCLZ4f, DLBCLAY—ZiAYT s
FREVVEIA YY) IR AT TR, gt st
R-CHOP 7 % (I Z &40, MBEltle . 25
LA . KEFM. REn) , TR EN.
B, XFHEDLBCLEE , WA T X
PLZER, XR-CHOPJF S IO, FRN JE & HE
IAMEDLBCL, LAk, X —2kiAY7 Uy DLBCL
BET, HA0%ESENLSER Y T XM
FKDLBCLEH , tniEr) 83697 I oAb Rk
eI +ASCT V7 R R — 4R AUk

239%~29% ) 5 & eI PEDLBCLEVE ] 1), Horp
PRGN A Y g TRk A
KR, Hih A BI04
I, XWTFEL . MEETEBAN MK RE, 5
BT R AR IS s 38 7E A B

i EPURZAIK ( chimeric antigen receptor,
CAR) 2—Ff N TREGEMA, W3 NER4,
ALFE A0 R PN A5 5 e DX B B DX S RN A 47
AIPTIR A 5 X, iR CAREE FH AT i B
HCAR-T ', CARMIZMTHLHI, 5 HARIRAY 23
TEE VI . CARMIPUREE A XA T 12
Vil HaE ] 25 X ( single chain fragment variable,
scFv) , AT UK S b U3 g AH OCHT R ( tumor
associated antigen, TAA ) . Y4CARMZHAMT
TREEA R AR TAA TS, CARBHFHL TN
()05 530 o B R DX Bl A 2 R 2 L P,k — R 5
B, SLETHM A IE L. CAR-TIH
PR R A, — B aE LR
PR EAM P ERN ST, —ERRAN T
ALY TR AL - FasL, [R5 W TNF-0 55844
RiorT, A% FHANMIE T P . CD19Y
B RGFTRABAM A TR, [HICD19
BH CAR-TIGRYT BAH itk TR i BRAREE 55, 408 o)
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] ZAR e, 7 AN RO e PR | CAR-TY T
Y R BERS . CAR-TIAYT i A5 v Ul iy )
FHGCRS . M HETE . MR IR LR A E B AR
o %

(D CRS: #IFCAR-T/STHIM . B4, NK
2 B - B A M R R AN, A S
A, BT R Dahd i ki R
SRERLEAME, BICRS, JZCAR-TIGY it
BRI AVEAR OV o B L iEkAh, CRSIE
WAEZ S, B SR W] PRI . I
5. k%, EEEER, LB ERAE KR
B Tbm . WUEFTHR . 2t s, e shE
] S B ST I 4B . CRSAY ™ A
£S5 CAR-THi i & . Il CAR-THCE (A . 1
H AN K (AFEIFN-y, TNF-o, IL-6% )
Je C R R 8 /KA 56 200 TurtleE 0 $i3H
[ — I HTCD19H CAR-TIHYT Ik LI (il g o
12.5%1 B E A AEH I CRS, 7 2 iE A HAE N
P 5 T IR FH e e i 25 25%) . Kochenderfer
s 12D 4558 (9 5 — IR P CD 19 CAR-TIEY 7 ik L 38
s, H A IR ECRS, 13.6%
() 5 T B TR 258, 9% (B T AL
PGB AT BT . @ M it PHECRSEH
AL BT R R AL GAE, TS VBRI |
L, PR R OB B R AU & A G
o MR ZmPLHIR I, stk S
CRS[RIBAFFE, IRATLABRAMAETE , $E/ P A
HAE LR AN 2 AR U, A, Rk
ZRGEHLIHAFRKIECDIIHTAA, Tokpaif]
JIid #E5R fi RE FL LA 5% L Kochenderfer4s: 12
NP A BEPE T E S CAR-TIRY T R A U T
AL BIA X, Turtle®5 0 A N P 5 [ 28 5

AIRE SIL-6MR A ¢, HCRSHL, MsEtkny
JEEAE SCAR-THiER . MK T CAR-TEE
AR . I A R oK (FEIL-2, IL-6. IL-
10, IL-15, IL-18, TFN-y%§) LM CRN A |
B . TIM3APURIEEBACT-A % >0, @
VAR ZEAIE (tumor lysis syndrome, TLS)
TLSHE e 4 MU R mm s i IR, 40 it PN 4 o ekt
FERL, ML TR A S R e Ty, AR
W ARG | = PR R ILAE = BRIAURE | =
MBI ZEEL, dEim 0™ HE RO R F S
e IhREE M . KiiECAR-T) B9 L M 45 T 46
NAETEFTTLS . @ BEANAL N . CAR-THIE R4
ZIRIR N TAAZE A T X IE F A 2= A i R PE R
AR AL, I anBA L K B A fE R HICD19AY
CAR-TIRIT B —Fh A s, BAIM A B 4]
SRR ARy ER R FILEE , B2 Mg )
TE},% [31-32] .

CRSHIMI A BEPEZ CAR-TIRYT % WL B PIFPAS
RN, ZHCCERIIRE T _ER AR B O
M) & HEBE, PIAS SCIE B CRS R R 22 B PR 1Y)
KA T Metasb T, AMetasr BT 45 4R W,
CAR-TIRYT BAH Mk 95 i it 2 th CRS Y & AR
H57%, PHABEEN KA % H48%, $&/RCAR-T
16T BN M Ik LR () 2 B2 CRS FIAH 28 1 3 A
BB EAER, Wiz TUEM, HE, AR
FEE—E MR © i FCAR-TRZ—FBi%
VRIT T B, JPRER R, Bl = RABLAT 58
PR, HETMeta BT iFEA s, @ W] RE
FHERNTF R RAAELE R, @ HAETAW
KT CAR-TIF S REHL XS HK S (randomized
controlled trial, RCT ) , Z%CHEk Ak il b
MIm IR, BFgErh o g ALY E RN, Joik
PRUEAS HE R . @ IRIRZ XEE3 R, AR
KR, S T3R5 SCHR A XA B RN A 7439
ASCRIAT 4RI

R, 4REHCAR-TIRIFHICHA R
BV AT FERECAR-THI P JE N TERR,, (H X kg
W RSO P REAR Y, H &R B,
AR XTI SO | OB TR L H 2, R 4ECRS
MBS TSR, CRSAM SO, 19— LA
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