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AR SIS ) CD19 #1 ] T 248 diid:
34k 1M T 40 B B

2Pk B kLA A I

T/ INGR B 9

M 97 2R A A& S S R 3 0 40 il F2 #E Callogeneic hematopoietic stem cell transplantation, allo-
HSCT) Ja &k B k4 (177 (B cell acute lymphoblastic leukemia, B-ALL) ¥ 2% Wi 3= 22
JE A, allo-HSCT J& B-ALL & & B & R A AE A IR M . B/ NR B 9% (minimal residual disease,
MRD) FURH & MFARFEHE (HSCT) Jg HIMLm# K Wk MRD ¥ %485 1E 5 % . HSCT J5
YT A MRD ) B-ALL {32775 2 5 k40 iu % (donor lymphoblastic infusion, DLI)
SR, TEHEL MRD &S, A =5r2 B EXS DLI I E B, HIE %S BRI T
CD19 Tk & PRS2 A (chimeric antigen receptor-modified, CAR) 1&ifi T 4H/ifd (CART19) nJgE
VAR AL, E R SR A M R S e e M R AE 4 0d HSCT J5 3 MRD (1) B-ALL 3% 24
HHATIE 5. 72 2014 4F 9 H 42 2018 4F 2 A A, 6 4 ¥ —IREZ e T HSCT it 14ty
CD19 3] CAR 184 T 40f. 7 5 ZEH (83.33%) [ MRD MIPES BILZM, Mo 1 & EH
X} CAR T Hifu o Bi. 6 4 8# A 3 A 25, AMURBIFRER. LEEEISIERE
YIPifE 9% (acute graft-versus-host disease, aGVHD) , HICHEEIET UM E FRUSESIE. X T
1t allo-HSCT J& Hi 3l MRD [f] B-ALL &3 HXt DL JF 00 M & 1 5, BEAKIR Y CAR T 40/
BT = — g RO A T T B
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HEZ (overall survival, OS) N20%[3,4].

HSCT/5, —HHIM/NEEH (minimal residual
disease, MRD), IR ULIARSE K, KILATERNIEg
BITIFRIC[5-7]. @, allo-HSCT/ER 1EB-ALL
RN B RH P MR D 32 22 77 V8 2 Db 15 FH G e 40 i)
2y, TR DU A 40 467 (donor lympho-
blastic infusion, DLI) [8-10]. Z Wi#ff 7t AR TT T T4k
FANGEAR IR A0 B 4 EXG TT allo-HSCT 5 B-ALL MRD
A %tk . Xt Tallo-HSCT)EB-ALLE %, DL
A EEM IS, SR, DLIFIM R EHIRAK. Yans
(1R, FEAHE & T 40 # M (haploidentical
hematopoietic stem cell transplantation, haplo-HSCT) J5
SRR E R EE T, LA64%H) EH £ ZDLUA
] PLIE B 58 2% R (complete remission, CR), HH—
FETCPIRATIEZ (disease-free survival, DFS) “N36%.
YanZ5 [ 1238 K, AT XA, DIMRDAFEYHT
16 3 (graft-versus-host disease, GVHD) NS
Z ML AT 5 B A IR E2 g i e v PR AR T R R AR
(cumulative incidence of relapse, CIR), J1 7 JCH I
AAIEH (leukemia-free survival, LFS), JF¥&hn 7 &
Pk F L% haplo-HSCT)E A B A7 iE R . (Ha, A=
73 R K EL 4 T S B R TS AL, x5 A
BT R X e B I ARG 2R

B 4Li% (cluster of differentiation, CD) 1951
A PRS2 (chimeric antigen receptor, CAR) E1fi T
0 (CARTI19) AJ LUA L H BRAIT 5 2k B E
MR, 1 AT THSCTH B 1 5, CARTI19s
WEEEEZEH .. —BCRUE, CARTI19sH] K H &35 5L
e, RE B ACARTI9s7E A H I GVHDRJHS CTHI &
Frhrl e o A R BT A MRS TE, (R C
LPATITHSCTIEE . AT B2 A7 1 B LA 3
PR SR B B AR08 1) SR T . Aok
I CARTI9s R I A R AEYIHTE ML (graft-ver-
sus-leukemia, GVL) &1, H AR WK H CARTI19sHI4H
M FEFEE[13]: AR IS CART19s 1) 22 4 PE AT 251t
SEAM T DG FE 2. Brudno%s [ 1424 A FE VP4
T CARTI9sXf T K BH IR, RLEBFHEZ T AEK
I 40 BT A A 0 5] 2 S TG S A 25 ) S 2k ) L A
TS, HIFARHBIGVHD. [f)G, #Ethaplo-HSCT/G
X DLIE RN IB-ALLE K EFH 1, fEH532 fAARIE )
CD19E [ TAN M4 fa, 23083 MRDBA T ZE#[15].

XKLL R FE R B, AR SR IE I CART19s 7] v B
HSCT/E B R EFH M A MMM, HEXDLIE &M
BFAM R, YDA R MR, fEACRIERHICDI9
CAR T %93 %4 T HSCTJim B M % M il id &2k s
R A H T AR E AR IR I CAR THH 4y
ST IR T HSCT /i BAH LA 8 MRD I A &4+ 1T
Bt fEARBTLH, AT T AHMARIEKIHTCDI9CAR T
4 By X D LIJG 280 1 B2 it 3 4 Jirb 8 MR DRH 7 2835 11
Il PR i 45 2R

2. 737k

2.1. B

BTN T 2014599 H 2201842 H #E b 5 K 2%
IR A 7T BT %52 CAR TR fanE LA A& R FI kR &
F: OIZBEAB-ALL: @allo-HSCT/)E tHHLHE & N
&Y FEMREFIMRD,  Ff H XA MRDAS I [ 545 7 20
URAR . WTIFRIA. PRI fil-E 3 DR KB 3 B i i sic ik 5

w R A MFEE N (quantitative real-time polymerase chain

reaction, qPCR) MRH&GHEBA I 13 SRS R @XF
—REZIRDLIL N (e N 5E N DLIE 25~30 KA
B 2 IR I Y2 R MRDFA D 5 @ I 48 i CD19
FIA 2 A H I = 7 DA E -

ZT REAEE K N R BB &2 RV, F+15
BHE. FTA S SR AN EE WREE R T F)
TEFNTE TS DL T 45 T [ &

2.2. haplo-HSCT F£f¥

ZHTRIARIE[16]H 53 T haplo-HSCTHE /T, L4&Til
AFE . GVHDTRFG . T8RS A ORI, Pilkb 3
Wil LA R 259 BT (2R, K4 gom ).
FI%% (busulfan, Bu) (3K, fFK32mgkeg ).
ftf% (cyclophosphamide, Cy) (2K, #K1.8g'm ).
FBEEYT (1R, 250 mg-m>). $70 A R4 i S 2 R B
H (4K, &R2.5mgkg'; 35 E b 2 M i - i fa
BN A I SR IR A e BR B D . A RE SR
ORI B AR V& RER T 3 D3 R A % A R 4
VRIT o T R 52 3 4552 1 A FH i1 2 A(eyclosporine
A, CsA). 7MWy e A5 1 H & % (methotrexate,
MTX) kTiBi#tE 5 2t EYPirE £ (acute graft-
versus-host disease, aGVHD).



2.3. [Af4=& 1 HSCT #7

T BE YIRS R BuCy2 T RiRyT, AfE: 7
JIR CLESE AT 5 10K IR 7180 mg-kg ')+ Fib S (7
WVERT SO REFRFHESF 2 gm ™). AW (FEMTERT
FYREL 6 R RERNKLL 253.2 mgkg ) ABENENE (48
BVER RS RERARE RIS gm™) MESLHTT (7EH
RT3 RS T250 mgm ). £ TaGVHDHIP, M[HE
EATRAE T CsA; ERERE 2 HEHEMmBRNR, 5
1. 3. 6 R% T HZWER[17].

2.4. DLI f&7

AW ST, DLV HETE AL T J5 B39 b 4 i 4 7%
QP R e AR A e 111 R 1 R/ P 3 G P 59 e A e 11 ]
GVHDZ: T e ZE 41 251181 5 1% 40 Mo () vb 437 751 & Dy
1X10° kg 's DLUS, FTAT &3 3542 I8 3 i 12 i 1 i
52 1 4~6 JH 1 CsAZE S e 4 253697 Gl Bk T-DLI
Ja BE F)GVHDIENL), LATIBF GVHD. CsARHI4a 7 &
2.5 mgkg d, WFRIEREAT TR, I IRIKRE R KR
7£150~250 ng-mL"'. XDLIJ RN E XCADLI—AN H )G
Kl i MRD .

2.5. Al A

FATIE IS A1 A 53 B RS B 1) S Ak DR RS A
A/ A0 & I B A% 41 i (peripheral blood mononuclear
cell, PBMC) #14/=#1CD19 CAR T4Hfl. CAR T4Hf
I A TR S~15 R PSSR TAM, DASRIAIREL
A JE I B A% 40 B IS R 4SCART9FE K] . 78 5VE BT 5~7 K,
4SCARINEHRTEHE T 5, WUHHME ML B4 I E
LT THMRF . HiECARTI9sHT, HAEFCARTI9s
PIREAT T % 3 R PO TE AL 41 L 73 1% (fluorescence-ac-
tivated cell-sorting, FACS) 734t UL S A& &1 40 f B3 Al
4k, CARTI19sE: 7= BAIH], & vEAL 7 v BEA7-AE ) L BE
R AR RIEARFINEERTT Y. A R CART19sH]
HAh VEAE 15 W R A

2.6. CAR T 4lififiiE )7 %

BE BT H ATE T BRIk B2 A 1) 4k B2 400 P 9 vk
1BIT o K2 HUB AR R 01 5 3298 B AR I %2
T T RUA RE BB E F 4T PRI MR 3.2,
FERBATARBTH RO T, CARTI19s H 845 fiy N\ &
FARN: B34 H T RN AE IR B S R E . A
JE TR HII A —ANFRAERT, B2 T HICAR T %

3

TE: O — KT G B MRDE I 25 5L 20 1% 5@
B ML TSR E RS

2.7. CAR T 414 GVHD (751

K H 40 B A7 B i 45 A 4E (cytokine release syn-
drome, CRS) Hi# FARHEXT CAR TH R J5 I & 1t ik
1T 1932k [19,20]. {E3RTF G & B IRV IT IR & S 1t 40
EFRIBITIE, XA R CRSH I 4L nl ge 45
AT T EE.

R 52 IR GL 3R B I PR FFAE T2 G VHD A S g
P, HARYE S il R AT bR X aGVHDHEAT T 43 2 [21].
LIEAFBRGVHDIN, SR 1AL FR JE Je sl 28 K
MIHIUETT V2o BRI ST 177 1~2 mg-kg '-d ' I H IR JE .
X GVHDANZ I B E 45 T CsA, B ST 17 &
B, MR AR AME T 150 ng'mL

2.8. R MVFAR

fECAR TSN G RIZE 15F (B0 30 KT T
EHER A, DOPA IR SR, B WA I RFEE,
S REPA T, HG, 13D HBT T aEaa. Xt
BT R YR FH Ot At ) B g AT T B B8 R R Nk
BB AT, R A QPCRIFAT & JE AT I, FFI & T
WTI13ik /K.

MRD B 58 42 22 fif 7€ LN A MR DA A T 25 %
SifR, JERMIMEGR, XL AFEwTIRIE ., Wl
00 5k A R A 5 25 PR A (1) q PCR ik 5 225 RIS W

2.9. GLilor it

KRG PEAG T B KR AL Al Fisherks
Fr e LUAC T N BRI 2, AdH Student ¢ B3 PEAS 1€
PEAR B, BT MM SPSSE M (A 19, SPSSA
A, 2N, REEIN, EED 3T

3.4R

3.1, R

A WE 7t 4 F56 44 allo-HSCTJG H BIMRDHIB-ALL
BE QLM 34 P, FRUHE: 12~46%), K
W, 4518252 haplo-HSCT, 3 ifl#:52 N2 (4 i
HE F ML HSCT. A &3 7T MRD, HX)
2/ 1T FR AR A R R E T R B (R, Hor, 5
4 B R R P B EE CREE RS 15D, Hop Az
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CAR TZH o %y vE 7 & N 1.51 X 1034 41 g kg (U il
2X107~3.66 X 10° MM kg ') o X T B M 8244
F20184F2 .

3.2. EAGREE IR,

64 BE T, 54 (83.33%) 7E W KT 5 is %
T MRDBAM E A5, 54 A TECAR T4
JE P BT T3 Q1T HAH AR, BH 14
W TMRDE K. B#F V2T H ik, AR5 3%2
filt. 28X 7R U E HAS B, (HMANHZ
JEHHIIMRDE K. MG, HBE28:5% 7 PIIKCART19s%i
W, HREBEM. BFHIMAERZ T HE R E, #
J T AR Ak SR A AT . B SKTE —. B IRCAR T4
MufE TR N, MBS FE K, HTHEET B IE.
BFOE LI, ML AR B TE
K2R3,

3.3. GVHD
Ja 8 CAR TN 4A R, EHE HBlaGVHD,

3.4. PR R ER S AR

CAR T2y 2 5 W B s dh b, K
. R . 2N % (alanine transaminase, ALT)
Fm, FEHEBR HAR SN S, A CRS. HRIEEIT G K
G G BEXT CRSIEAT VRS [21]. B4 B B 35 1 71

TRab. 64 EHHISIKCRSHAF (83.33%), HIX5
WM R AR —REZ G (19 21K 288 11K
3% 210,

— X BETEAY T CZERBPD . BEIE
RS R M E .. R AR R, T /s
YR IREER T W IFEER B HIRIT .

3.5. 4ME I CART19s

EA S T BRI A, @ I qPCR T HivE 5 58 7R
14K B2 K 5 0 & 4 1f 1 FICART19s. 4h
I HF A CART19s T41vE J5 55 7 RIB BEAE, JHTE21K
Wb (R,

4,793

MRD 2&HSCT/5 #Ul L 0% & & 84 77 1[22,23],
HERMRDA] LTI & k. KA T 2 M 75657 MRD.
DLIE %4 T T R I7 LM AT ZHSCT/E X & K 2t
RS i L ) T B MofE 2415808, X
HSCT/& H MR D S bk 240 A 1 if 3 i 35 R D14,
R TFHE FN-0) JBITERXT, #EHTFN-o
JTEEHSCTIG kB2 DLIFMRDBH 1 H i — Fh %
RITVE . AKX LRI, SCiETMil)E, IFN-oZd FDLIZH
B O PR AT 5 07 1) N 68.2%H160.0% . Yan%s
[12]1%7R, SXEAMLL, PIMRDAIGVHD N F M £

®1 BERA
Frequency of
. Age Donor/type of . . Status before CART  DLI before CAR
Patient Malignancy Detection of MRD . . . . CAR T cell
(years old) transplant cell infusion T cell infusion . .
infusion
1 16 M Father/hap- B-ALL ph+ FCM (0.02%), WT1, MRD+, CNSL 6 1+1
1o-HSCT (4/6) (T3151) BCR/ABL = 1.4%
CNSL
TL
2 12 F Father/hap- B-ALL, TEL/ FCM, WT1 MRD+ 1 1+5
lo-HSCT (3/6) AMLI1+
3 40 M Brother/hap- B-ALL ph+ FCM, WT1, BCR/ABL ~ MRD+, CNSL 2 1+1
lo-HSCT (4/6) CNSL
4 28 F Father/ hap- CML lymphoblas- FCM, WT1, BCR/ABL ~ MRD+ 2 1+1
lo-HSCT (3/6) tic crisis
The second
HSCT, CP3
5 18 M Sibling (6/6) B-ALL FCM, WT1 MRD+ 2 1+1
6 46 F Sibling (6/6) B-ALL ph+ FCM, WTI, BCR/ABL MRD+ 1 1

CML: chronic myelogenous leukemia; CNSL: central nervous system leukemia; F: female; FCM: flow cytometry; M: male; ph+: philadelphia chromosome-posi-

tive; sibling: HLA-matched sibling donor; TL: testicular leukemia.



]2 CAR T Ui 5 B g )

Chemotherapy CART cells Evaluation

. . Survival time
MR time Clinical out-

Patient . . Chimeric | CRS GVHD  Glu  Virus Bas after infusion
before infusion infused (kg) of MRD (month)  come
(month)
1 CODP — 1.10 x 10° 2 CR — — Herpes simplex — 5 Relapse 12
(12th month) (death)
2 Cy Full 2.00 x 107 3 CR — — — — 2 Relapse 12
chimera (death)
3 COMP Full 2.24 x 10° 1 CR — — — — 3 MR 15 (alive)
chimera (CNSL-CR)
4 None Full 9.00 x 10’ 1 CR — e — 4 MR 16 (alive)
chimera
5 CHOP — 1.30 x 10° — NRO0.07% — — — - — Relapse 5
(3%) (death)
6 Flu+ Cy Full 3.66 x 10° 3 CR — — — — 17 MR 17 (alive)
chimera

Bas: basiliximab; CHOP: cyclophosphamide (750 mg-m™ on day 1) + vincristine (1.4 mg-m™ on days 1, 8, 15, 21) + adriamycin (50 mg-m™ on day 1) + pred-

nisone (60 mg-m~ on days 1-21); CODP: cyclophosphamide (750 mg-m™ on day 1) + vincristine (1.8 mg-m™ on days 1, 8, 15, 21) + daunorubicin (40-60

mg-m~ on days 1-3) + prednisone (60 mg-m™ on days 1-21); COMP: cyclophosphamide (400 mg-m™ on days 1, 8) + vincristine (1.4 mg-m™ on days 1, 8) +

mitoxantrone (5 mg-m™ on days 1-4) + prednisone (60 mg-m™ on days 1-21); Cy: cyclophosphamide (500 mg-m™ on days 1-3); Flu: fludarabine (30 mg-m™ on

days 1-3); Glu: glucocorticoid; MR: molecular remission. NR: no response

“Patient 6 required medication intervention (tocilizumab X 2 on days 8 and 9).

=3 CAR TS —mik 5B #H %R

. Evaluation before CAR CAR T cells infused . .

Patient Chemotherapy . CRS Evaluation Clinical outcomes
T cell fusion (kg)

1 CODP MRD+ Cy 2.60 x 10° 0 MRD+ Relapse (death), 7 months
2 Ara-C MRD+ — 0 MRD+ Relapse (death), 12 months
3 Flu MRD+, CNSL 8.00 x 10’ 0 CR Alive
4 None Relapse 6.20 x 10’ 0 CR Alive
5 Flu+ Cy MRD+ 1.70 x 10° 0 Relapse Relapse (death), 3 months

IR Ay INDLIAT LAyg /> Bt & k%, 386 (1 1M
13 R LL K allo-HSCTJa 2tk 1 i 2k 8B A7 G R o
SRR LA MR RS B S A 5N
32.4%- 50.3%F151.4%. MaZ:[2514k 18, K HIDLLA T
T allo-HSCT/E & K194 s fa e B3, H e m
HIIMRD., H, 64 E3# (31.58%) fEDLIs A& H I
I 3R . A&, DLIJT R0 T8 77 bk ikk 4
i I T RO R, BT RE S 808 K AE S IGVHD.
Ak, Z=4r 2 —FIMRDEH A GEXTDLIE N, H il
J& AT RENEAL . X LG R BRI A T &R T AR YT
CAR TR —FR 2L A K& HT S ST
[26]. ARG T N8 A 40 bt 7 A5 A [7) o it /0
Fe it MM G A K JECART19s#iiE: £ B-ALLKIS
S, Hb, 44 (80%) BT g, HARRER
aGVHD[14]. FRATBETFJE T AR KIE ) CD19 42 [ TZH Al
WA s R TE, R IR YT fEhaplo-HSCT /& 4 it

AR bR B 1 o B TS I N I B-ALLE & B34 B T MRD
FAMEZE . 6% EE, H54 (83.33%) H¥L T MRD
M1 22 @, tb4h, CRSHMIGVHDW 15 5] T 45 4H1[15].
M2, PEAASRIE ) CD 19 SR 17 TN M 4 P A2 597 allo-
HSCT/EB-ALLE K EFH WA RT7iE. S/, HAjEA
7548 CAR T4 Mo 4y o igk I v 20 PR A% AL i o At Ak bk B2 4
JH 8 JC IOV FTMR DR 35 K i A2 15 2. AW T4

L0, kSR IFE ICART19st 2 HSCTJG ¥4 77 MRD &
FHIARITE. IR, A0 HEallo-HSCT)S
B-ALL% Jk 5835 F 52 (A4 KR 1) C ART 1 9s iy 1) 5 R
Foo AWFFLLERIEHE T HAARIR I CART19s%i7F: vl A 24
HERMRD Y] U -

—HE LK, AR GO ARSI CAR TN 4
R At RS t, fh# CART19s W ZE AR
GVHDE RGO N S InF 50 E i e, R A
B2 4N B B TS 1 [27]. AHF 7T TR MaGVHDS 41 ffa [X]
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=4

CRS symptoms

CD8/CD4 in infused Content of CART19s detected in peripheral blood (detection time)

Cell percentage (%)

CD3"

88

CART cells

Patient Stage

3rd detection

1st detection 2nd detection

CART cells

CD8" (CD56

48

CDh4"
40

infused (kg)

0 (100th DAI) Fever, hypotension, dysfunction-

0.88 (38th DAI)

1.2 0.01 (1st DAI)

11

1.10 x 10°

1st infusion

al blood coagulation

0 (21st DAI)

0 (7th DAI)

0 (Ist DAI)

2nd infusion  2.60 x 10°

Fever, hypotension, hypoxemia

4.28 (20th DAI)
0 (20th DAT)

1.31 (12th DAI)

0.21 (7th DAT)
0 (4th DAT)

2.00 x 107

1st infusion

Fever

1 x 10° copies-(ug-g)"

DNA (7th DAI)

2.24 x 10*

1st infusion

0 (21st DAI)

2 x 10° copies-(ug-g)"

DNA (7th DAI)

2nd infusion  8.00 x 10’

Fever

0 (21st DAI)

6 x 10°copies-(ug-g)”

DNA (7th DAI)

0 (4th DAT)

9.00 x 10’

1st infusion

0 (28th DAI)

4.6 x 10°copies-(ug-g) "

DNA (7th DAI)
0.12 (7th DAT)
0 (7th DAT)

0 (Ist DAI)

2nd infusion 6.2 x 107

Fever

0.05 (21t DAT)
0 (14th DAT)

0 (I1st DAI)
0 (Ist DAI )

1.30 x 10

2nd infusion 1.70 x 10

1st infusion

10.87 (30th DAI) Fever, hypotension, dysfunction-

13.86 (7th DAI)

0.32 (2nd DAI )

3.66 x 10°

1st infusion

al blood coagulation

DALI: day after infusion.

FLREAEMAN 7 T vPAL T A RIS CAR TZH M4t
WTHSCTR AR 24P, JoHE I 324 A0
HRRE——aGVHD. A 505 () GVHD) K % 5 12
JEAR T PR S i H 31697 Bk B3 I CAR T4H i
SEIMGVHD AR 5 E[15]. XFIEIRIL RS
Jacoby 5 [28]4RIE 145 R — 8. 1EMSL, BRI T HER
CD19 THHMIR I A bt A i v, (AR I
BIEMEEMEGVHD. R0, CARSIEMGVHDILE
A A MRS A S RE . S5 Fh BB
CRS. fEARWFFH, TEHZEEILTCRS. ik, &
WARNEFRRMERFE MM (CNSL) EHEZE,
{H A H L5 CRSH I F K i o1l . DRIk, gk AAok
TR CAR TSN T HSCT)E B-ALLKMRD /2 %
ENiIR

AW 5 A, AE B ZCAR TN il 5 v 2 A, 64
MRDE#EH, HS54HEH (83.33%) fEH— KT
BB T o PR, A3 EEESIIEAN. &
ERTBE AL, A RMNIIS K EFH R, H44EETT
2~TAH G R R IR [15]. R A FLAIN 5 51
b, B E MRDYR T X 2R G R A 20 18R E
FRVFAL .

5. B4

MR G R, FRATTHE H A4 Rk IR I CAR T4H i
i 2 HSCT G RV b BAH AP i 8 # MR DI —F
BREGZAMTMTFB. ik NEPRERZIMZ, K
HWF 70U 23 7] 8 B 3 tH UG VHD. (HJ2, MANE X
P 0 tH BRI ATL ) o 5 2 30— 2 1 S 90 A B AR
I PR SR A A CAR TAH B4y 2 75 mT LA AE 3 KA
DLIJE S ) 53 FITMRD £ MR D — 28 T Tl it .

L)

AR ITAEG R T & #E % R 4 (2018-2-
4084) IS Fr.
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Nomenclature

aGVHD acute graft-versus-host disease

allo-HSCT allogeneic hematopoietic stem cell trans-
plantation

ALT elevated alanine transaminase

B-ALL B cell acute lymphoblastic leukemia

Bu busulfan

CAR chimeric antigen receptor

CART19 CD19-directed chimeric antigen receptor-
modified T cell

CD cluster of differentiation

CIR cumulative incidence of relapse

CR complete remission

CRS cytokine release syndrome

CsA cyclosporine A

Cy cyclophosphamide

DLI donor lymphoblastic infusion

EFS event-free survival

FACS fluorescence-activated cell-sorting

GVHD graft-versus-host disease

GVL graft-versus-leukemia

haplo-HSCT haploidentical hematopoietic stem cell
transplantation

HLA human leukocyte antigen

HSCT hematopoietic stem cell transplantation

LFS leukemia-free survival

MRD minimal residual disease

MTX methotrexate

(ON) overall survival

PBMC peripheral blood mononuclear cell

gPCR quantitative real-time polymerase chain re-

action

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.eng.2018.12.006.
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