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ZRLVESE (HBMNKF @EFRRE WES ZERMNB TS, TG 2% G TREEIRIR PO, Lk
w1 213003 )

[ E] EPUEZE T 4 chimeric antigen receptor T cell, CAR-T )J& I fd S B8 VR 7 1Y o 22 - B, HoA B 1 BT R 36
P AELING PREE RIS A i . CAR-T 200 M AT 38 o R 3Rk M It B 38 S S i 2 2L AL , 5 |G g v 25 5 AEC tumor lysis
syndrome , TLS ) FNZH L (A TR LR B AIF( cytokine release syndrome, CRS )35 4= B M6 475 . 7 265 W 00 R B s Ak 382 By ¥ 2 Rl S i
A, A SCES B 2 CAR-T RARIAYT IR I PRAFIE 0 45 SR 5 22 58, X CAR-T 40367 g8 Ay AF D& 25 I 5 1 B I R S 5K 1
— i

[ R8RS A PURZIR T 40 ; 0N TR AT s B2 8l SN 5 If R 5
[ FESHES ] R730.51 [ CEkERINAS ] A [ ZE=HS] 1007-385X( 2016 )06-0745-06

Toxic adverse reactions of CAR-T cellular immunotherapy for the patients with
carcinoma and its clinical strategies

WU Chen, JIANG Jingting ( Engineering Technology Research Center for Tumor Immunotherapy of Jiangsu Province,
Tumor Center of the 3rd Affiliated Hospital, Institute of Cytotherapy, Soochow University, Changzhou 213003, Jiangsu,
China )

[ Abstract ] Chimeric antigen receptor T cell ( CAR-T ) is an important approach of tumor immunotherapy, which has
strong anti-tumor activity, but has clear clinical toxic adverse reactions. Through mechanisms of recognizing tissues with
co-expressed target antigens and cross antigens, CAR-T could cause systemic injuries in whole body, namely tumor lysis
syndrome ( TLS ) and cytokine release syndrome ( CRS ). Effective monitoring and real-time processing are key to preven-
tion and treatment of the toxic adverse reactions. Combining with multiple clinical research results and experiences of
CAR-T cellular immunotherapy for cancer the paper reviewed CAR-T cellular immunotherapy for cancer related toxic ad-
verse reactions and its clinical strategies

[ Key words ] tumor; chimeric antigen receptor T cell ( CAR-T ); cytokine release syndrome ( CRS); toxic adverse

reactions; clinical strategy
[ Chin J Cancer Biother, 2016, 23( 6 ): 745-750. DOI:10. 3872/j. issn. 1007-385X. 2016. 06. 002 ]

BYE EFHE AR MEES [EQWE ) WAL H( No. 2015BAI2BI2 ); 65 [ A F
i, ZZESHHBFHEABEN, LA  FHEEVHITHNo. 81171653,31428005,31570877,31570908 ); H
LREFTHEEFEER AFAL T MR (B MBS ) B H ( No. CJ20159021 ). Project sup-
E BE—WITAENEAL, HEH ported by the National Science and Technology Supporting Program ( No.
Mok 2Em s TR R RL, N A 2015BAI12B12 ), the National Natural Science Foundation of China ( No.
EMELEZER(EMNTE — ARE 81171653, 31428005,31570877,31570908 ), and the Changzhou Science
B ) BE B £ DT S AL LA
AR TRAARE RS EE e ] 5 (1985 - 0,5 L L BN, &
RIS 5 WK R BN IR E IR I ST , E-mail : chenwucz@ 163. com

BB T o RELHAEEFHHAES ZFR 1R Z%K3 [ BE1E%& ] #HHUE( JIANG Jingting, corresponding author ), E-mail :
ROLHE LATEFHBEAG L —FRT T, % Mo A& jiangjingting@ suda. edu. cn

HH—FRAT . UE—EFREGEELE SCURTR X [HREZFE] hup://www. enki. net/kems/detail /31. 1725. R. 20161110.
9 B ERKWERT T, LRAFAELAS A, 1122.006. html

and Technology Plan ( Applied Basic Research ) Project ( No.
C€J20159021 )




746 -

rf [ s A Ay 2016 4E 12 H,23(6)

B ATR Z K T 40 #( chimeric antigen receptor
T cell, CAR-T )77 i & # B R T 2 ff8 w T3 5k 4 A
K # 4 1 JE % K ( chimeric antigen receptor, CAR )
Ja , B R, R TSR A R PR OB 4B B e — A R
AT F 8. BH kT CAR-T 4 38 77 09 I IR #F
REREPERBHEARLAWEMRE H M A fFE( a-
cute lymphoblastic leukemia, ALL )Fn {2 14 i & 28 f8
& i 5 ( chronic lymphoblastic leukemia, CLL )% it
TR GRS R RO R SR
e R A AT Bl R A K0, X FEIR
B A CAR-T 28 36 f7 B 8 i DR 36 B9 2 R, 3 23
Wy 2 ) B B v M 34 75 A B % TP R R A AR, R T
Bl EEIN K, %6 % K CAR-T i 57 fu bt %
WL B oo BT 1 R 2 3, 33T CAR-T 397 M %
2 Bl KR HY I R SR

1 CAR-T @ffFixpEFEEHE

CAR-TZfi 7 EEMR MW £ EHENFH &
5 :CAR-T 20 M5 35 & 3k 8 40 R 89 % 4 48
g 4t CD19 By CAR-T 41 3% & #1145 £ % B
i, EET SR B @R AR BT TH
G OL T, BT fE Kk &tk CAR-T 40 i th S0 470 B, %
EEALAFE AR ETAC S BREFELEHE T
7| 6y 3 4 FE( AL ), CAR-T ¥ DL # 3¢ &8 X KM
WL 4515 1 21220127, CAR-T #r ok s 4b 7 4L 32 3%
B B &b ot R BT R B e MK B T B B R R
V5 AR 4% A 4E( tumor lysis syndrome, TLS )75 ik &
HEEETRERAEEN . FRABRAKEHD AT
P ik B9 48 M B F OB K 4% 4 4E( Cytokine release
syndrome , CRS Y UISTT CAR-T 48 4% /& W T CRS
B E A 00 R R 3 R b 2 E M T Y
R BRESF B LHANR TN, T2 AR
WHKXEH HAEFIRE_MENE AL,

1.1 CAR-T 28 xd 2 & X ¥e 40 JR 40 42 30 4% 64 L ¥e
F( off target effect )

CAR-T A ja th e B (kb — B F R %
TEGALRBERT, T &N X2k R
BLET DL 3 S 2 AR A DA AR ] (B TR T
A0 AR B CAR-T B 16 R K5 F,
BHTEME HIK CAR-CAIX Sl 5 & £ =& #H,
HIEFRERERE FEREAERHLN T &
MR R K E T BER KA AR ANEE RN
ETAMZEXEEEE L E RSN CAIX £
ik, ATT48 R T CAR-CAIX 40 ffg 3t IE % 4 4 Wy 1 &
B oAb, & CAR-Her2 I R %3 4, 2 % 1

ZHEREERITEME, R ET &AM,
AT R E, o H £ E K FHZ CAR-T 4 /e
& T H e Fik Her2 tIEH A 4120,

CAR-T #0 f by X A R 15 WL %1 5 1R A %, IR iF
i BT o 1R 0 A B B AL R A B A B AN, T
FHEVATIE R AR i Xt A AT B,

1.2 CAR-T x4E#edi R 69 2 L8] R R

T 4080 % K57 = TCR-T) B I KK 3 & B &
S, BE B LR R BT EE ALHE, BT o
LA b A DU B T R R R X R R B
R4 B # A& CAR-T 397 B9 I JK % 36 o 3F & A 2 L
o, (83 F P AT A ML, B % CAR-T 4
MLIEIT B R R R X R s
1.3 HE B A& TLS

Maus 2272 3t Jig B 6] & 58 H# # ¥E4T CAR-T 3%
T R 3, R I —fLE % 3t £ ok R CAR-me-
sothelin HIVE ) B %, % 3 KM EE K G 1 min K,
BT EE GRS, FROERE, REZITMT
oy B B $EAT CAR-T 4 f sk 5, 3 4 B4 1Al
T TLS ), B EA K TLS 547 TR E % &,

1.4 mfe BT B A4

7 CAR-T #riE R WAL A2 o LR % 0% 40
REFN B, A E T A EREK, AT 5
A G % &, B CRS. B AT AT CRS ¥ B 8y I R
EREHE(1)FELEL A >38 CHHE3 d;(2)F
R ETRAEEE=TS .8 —FalE TR
KA =250 £ 5( 3 ) E DA — Al R F MR
I, B8 F R E AR M EC SO, <90% ) & F 4
ERCEHRASRE BERE THEE ),

CRS Fr b F ol 4m il Bl F £ B4 45 1L-6 \IFN-y.
TNF.IL-2 . IL-8 Fr IL-10 2104272 Kochenderfer
Sl lat — 4 B i E 4T CDI9 CAR-T 41/ 5, &
M RORE B PR E AR R S L E F IFN-y & TNF 8 A F
Fk o BeAh, AR SRS R B R S
CRS R E A%, H i, % CAR-T fy i ol #4746 77
T AH CRS BH AT A EHAEEE L,
B B AT 2T fn 3 28 08 B F AT A W By CRS F &
AHAa/TE,

CRS Mt BH M & % 7w, Lo g #
Z RO Ok o B T
prloas ] g 5 R A T A K R R
g2 s AR AT B T gk
wHOPI B R RS RO 2 o g 1B
w2l g B % Wty CRS A1 % M & Bl K N
(% 1),
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*1 CRSTBZRESGS=EIRAM

ES i # 8l K

ey AWK AT EERE A AT

N RS NHTE mETHE TEOELAY A0
HETHE NEEE4S

R RS PR EM BE PR FES

HERAE B Re BB HEABMAEOIRERE

WRES AW ESRE R R4 e

W R4 ﬁ‘mﬁémﬂ@@%zﬁém}%’ezﬁmma%@\liim#y
B 7% .DIC

EHAER MR NBERAT MY TE

WEZRGE AR BERRARL KEEFEAR . OE.
A ZE T2 KRR

E BT % # | CTCAE V 4.0 478 R % 0%

¥ i B CRS 48 % # R a?ﬂ#“ﬂ@%@mﬁ%m&
By 40 B AT AR T R B At b RO
By 43 EdE £ T4 5 CAR-T 40697 . M % Al ¢
IR IRIHR B, TEFEREFRF R T —
W 3% & CAR-T 357 & CRS 8T 4R VE , 40 Davila
LR A 10 35 AT 5 I R IRAE A8 45 4 B9 CRS 4
HH E 3 E LT sCRS ( sevier CRS) WAk A, B #l
B2 M ¥ % CAR-T 377 ¥ 0 ff % . Porter &'
#0 Lee %17 4 4 Bl 2 F CTCAE iF MK 4,82 H 7
AL T %0 Ho 57 3F 5 8 CRS WM A %, B i
PLE = Mo FAnk, £ L CAR-T # % CRS 5 H 4t %
BT B W CRS RO B A #F £ A L&, o w DA &
£ B & E R, %I £k CAR-T I KK 1
FETHEREF T OFEEMERE R & L
R FE R I A

2 BEIRNHTR S 4 E

2.1 #ri: CAR-T 28 Jo 3T 49 TR B 3 4k

7 CAR-T 40 JL Bk o7, S0 3T P B R & B B3
—EFERFAATLEIGE, xEEXBEFN XK
(NCI)t CAR-T @0 f ik A& 4l & 7T A N4
(& 2 ).

HTHEATRANES, AXRERNEH®
B ALL RA G MRE L 22 EWEEFLHKEH
( non Hodgkins lymphoma, NHL ) & 2 , #F % # 7 1L J7
B CAR-T #r7E 77 7 K Al 5l "2 v 85 % T TLS 8y

5
FEHE CAR-T 77 1 h W, 40 6 9 4 45 RE, 7T 1

HAFHBET G R RKENH K FHEHIT
BAEB A M E BT R, U R E
CAR-T 2 M#7E KM,

Fz2 M CAR-T @A ETIRRIXIEREMHNEERAE( NCI )

I IR 2~ 2 BT

B LA R ECOG 0-1

FZE, EEERATHAESR

T BH 28 P B PR ) MR R R SRR

4t & & >80 g/L

FEH R A T f /MR =45 x 10°/L

FAEKEFRETYHEREEEE =
1 x10°/L

T ¥ o M A i

T o 3h B [ AR

1 ALEF <0. 14 mg/L

BB 4% <0.20 mg/L

b8 & B R E R, ALT A2 AST £ E ¥
BEERIEUN

PALM ARGk L E R R

7 HIV.HBV X HCV &% &

T T 45 4 By R SR

FiE ot B & R R
TR M B e W

TR ARG
1% % 4

HEthxEET
o e AT

2.2 HriE CAR-T e s WS R 5 ig

KA NCI B 2 %0, it /8 B & 8 % CAR-T 2 g fir
HEFEEDEERE A, FIAT B &t 20 4
el AR, A 4 hRREE R P
'%i\lﬁlfi,ﬁﬂm FFEET 115 K/min, 7 £ 5 Wl
AL k/2 h)s &2 d Bt A, 5 0F 4 j AR
BE B RN KB IL6 4l EFRCR
RLAE & T B T i R R R .

St R, — AR A 3E B B 2 470 3% 25( non ster-
oidal anti-inflammatory drug, NSAID ) X 4 3 [& & 4%
HiEH . REAKXSHK CAR-T s KRB+, 8 H R
W B NSAID 2% ¢ F T 3R 38 # , (28 81 % & A
K MR R E 2% CAR-T 40 f o0 3 86, I # %
R 5 T 4T NSAID, i1 T 54 W o F 25 45 &
B o e A5 S R K E B T b, BB E R . AL g
ez EAFE MR NG HER, HAFRELH
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WA X R B AEHATHET. BT CRS &%
AR ARGEWR, B I K 96 97 B A I 4 B
FARTF AU LET

CAR-T #r7 & H FL#9 CRS 4 = M 1K i & 44 A
Sl R ENAIATE LA, AR B IT(5% H & 54
BRI EREHR )RNEE, EEEXEE AR T
2B M % W RO KB 8RR O BT AR L L AT
E, M TEEAEFREWMMEAERH, F T e E K
G A EBT o

X F —fHE % CAR-T W7 i B3, ek 3T
TEOEE HEG S E R E G AT D E
EETE MAERENAT,EN EF2~3d801
R, ATHAWERLE, FFoEEEAE AR D
E,EEF SN ICU By B3, %91 Ml ok 0 5
TUZLEN, CARTHEERKE - L i
R D, T BEAT B4 i o B A A B ot 48 A A K
HF(EPO,TPO 4 ). 4B b M b 48 o 3+ % & F
0.5 x 10°/L, bz {# Jf| i 48 fg & 3% 1) 0 B F( andE 4% =
E),HE gtk T 1.5 x10°/L; #n & 3 41
B AKT 80 g/L B # /MK T 20 x 10°/L By &
B, FHAT A ot s 4m B0 APTT B[R] 22 K K T 1E
FEN2E MAETHAEM R EEENF R, &
o AR A RET 10 me/L, B HriE A LR,
2.3 A TE%CRS 954
2.3.1 4% 2 4i( tocilizumab )  F ¥k E4 E IL6
ZRCIL-6R )30 4| 7, I )R & B T 3697 KO8 % % %
SR T T E ot IL-6 A& A CRS KRBy B 4745
HERD B AT E A CAR-T BT ¥ A 2,

FE ALL Mk B g A3l o LR B 3697 F , REHE
BB ERER T A AR RGP (T g
oL B A B 5 CAR-T 40 M /T 209 5 B 4% 4 v 1a] iy
TR Lee £ 730, Y B ¥ CRS AT 3 %it, &
WEN6 K FEETTELE, BN EFLHKE
Yoo HATERETANER A E— M 4 ~8 mg/ke,
W RAEFE® LR E CRS, TH —F m A&
REGERRBEE MR AER T,

NCI # H T DL e dif 3 ) % 7 b B8 8 o dE
TEARAE 0 fE F FE Tk BB FEAE, B B T DUt
CRS # £ 4|, A 0, AR E R 7k h:4 ~8
mg/kg, TR E BB AT 1 hy 2 b B, 7B R
4 ~8 mg/kg F| &, & F & A #it 800 mg, W4, H
T i AR, R BN TR E CRS 4 &
MR RE T,

2.3.2 KA E( etanercept ) TNF-o 72 F 2 CRS
05 — £ B4 E T, 4 CAR-T ik o7 & ot H# 4T

i, BT CRS EAE WA, REE/AN
TNF-o ¥ Il R A E T #0 1L-6 77 CRP, {8 45 ¥ S5 &
CARTHAWNAEFF , X ATFREAT, XHAL
By IR A E/E S CRS PEREEH -, Hb&F
ZlREN Y, KAWL AALE TNF-a &4, 1
Wr & # 5§ TNF-o %tk Bt , AT 37 4] TNF-o & 1%
E W F .

R B AT AL A I R e R R A T 3
T CRS #3018 B, {245 48 — & i i o o B9 I R
FEZB( MR, KBBLITUE—FBE LN
% TNF-o 48X P CRS, B Fl 36 4E & A & 3% F 3
—F R4,
2.3.3 FREBXAYRIMH A KREXGY
B BOE L4 CAR-T $17E & CRS 48 % % M A 31 4 1F
FLBS) (e LW T CAR-T 48 fo i 26 58 s 2%,
% CART I KRR P OX TR RBLGYNELY
AR T EATHE,NCI Z VAR ALK B L #*
FEH B CRS HALE , W[4 T FAEAMN A 1 ~2 mg/
(kg 12 )P0 i % 5% 47 4] 25 4 40 5] 46 79 22 40
AP A W R F N LG A R T CRS, B
Tk 4 W R pE o T
2.4 AW AGES BT

CAR-T i P Z H MG R AL ER N E 4.,
BTk ER e T ERA, R T dn i 1, Bl
XA AR R G T AR R B A R L6 FT
WL BB S H P AR kAR, AT R ™ &
By A 2 oh f AR Bt R AE RIS B B E R 4T
G, BB L6 R F, H A E
BB IL6 KT, mEMEZRAERE T, T
FEMERAEWR, LT EMERME, & TH
EANEARFHNBENE, AFUI hEHA
W SR ERRMEREFER M >3
BB AN B, 4 T U ZE KA 10 mg/6 h, B 4
FIANLEAMNEHAEMRRNHE K E <1 H),
IR G 2 AR T B R A, T BRI B
B F SRR,
2.5 ¥m CDI19" B %m s #t

ThREEERBEALZREERETLHY, %
L CD19 CAR-T #/7 BEHH FHATB w2, B
MR AE R AT AR y KE A MDE, X
LR 2 Bk A R, — AT R R B bR E TR R
Eab oy RERBFD . NCIEBE B H mE+
IgG 15T 40 mg/L, ¥ % F # Ficwh %o

3 & iF

BT CAR-T 40 83607 40 T e R 36 W B, &
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BOARF R 28 4] & ROl R BL R &N 3R R
L EAERR, AR AR EZRAFHAR, FE
T MR An B AL CAR-T 40 36 97 T 7= £ % Bl
BB MR 2 8 A, B b e R A0 FE TR % )
W R E RN BT FRAEA G AR, F
H—FHEEKSEERBERSITIRE., HERkHR
% CAR-T 97 % 5L R 5 8l KL & A B AL 30
W, kA CAR-T 4 47 Mg s el &4 E v
S

(£ % X Wk ]
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