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NG IR AE R 1L ] 00 7 FR G0 v e 28 e R 95k, B A X TR 5 R e 58 4 92 i ( complete
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Second hematopoietic stem cell transplantation with a new haploid-mismatched

donor in relapsed patients after first transplantation. prognostic analysis of 11 cases
ZHU Panpan, WU Yibo, LIU Lizhen, LAI Xiaoyu, SHI Jimin, HUANG He, LUO Yi Bone Marrow Transplantation
Center, First Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou, Zhejiang Province, 310003, China

[ Abstract ]  Objective  To investigate the clinical outcome of the patients with hematologic
malignancy recurrence following first allogenetic hematopoietic stem cell transplantation ( allo-HSCT) and
receiving second transplantation from an alternative haploid-mismatched donor. Methods We retrospectively
reported the clinical data of 11 patients with hematologic malignancies who underwent a second HSCT using a
new haploidentical related donor (HRD) in our center between October 2013 and June 2021. At the second
transplantation, all patients were in complete remission (CR). Six of them received donor lymphocyte infusion
(DLI) after the second transplantation. The clinical prognosis of the patients was followed up to primarily
explore the effect of secondary transplantation. Results The median follow-up was 9. 4 (2.9 ~94.9)
months. Of the 11 relapsed patients, 3 patients died of disease relapse and 1 patient died of lung infection,
and the remaining 7 patients survived with CR. The 1-year overall survival (0S) rate was 77.9% (95%CI .
54.6%~ 99.9%) , so was l-year leukemia-free survival (LFS) rate. For the 6 patients receiving DLI, the 1-
year OS rate was 83.3% (95%CI: 58.3%~99.9% ). The cumulative incidence of relapse was 22. 1% in the
11 patients. Conclusion A second HSCT using a new haploid-mismatched donor is a feasible strategy for the
patients with hematologic malignancy recurrence after the first transplantation. It has no significant increase in
treatment-related death, and shows a certain safety.
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LR 3 I T 20 ME A2 AR ( allogeneic hematopoietic
stem cell transplantation , allo-HSCT) 274 Al Ifil 7% & 5t 3%
PEMIRE 0 AT e o (HR, B AE IS & 02 2t B s
BHEREEICT RN . B E K BRE AT
Jit = B A A 2 490 A R A AR A T 0 B e
(donor lymphocyte infusion, DLI) \ F0ZE o HE[M 2549 |
ST HREPURZAR T 40 ( chimeric antigen receptor-T
cell, CAR-T) D) Je IR A5, H 2B A B & BHE 1Y
PUGRIEARBAR ™ Horh, B MR B & R T RE
PAFKI A EE T B, S IR 2R 5
s LR, IR B A 2 48 SR A A7 3 (overall
survival, 0S) S 16% ~ 49% , 2 4F JC [ I K5 4 12 R
(leukemia-free survival ,LFS) >}y 20% ~31% ,2 4E 2fHE
KHN21.8%~57%""  HAT BRI 1 e
hFRF W . BEAEM IR BBAEIE SR 2 LR SG 2 A il
RS A o 3, B AR AE R i I O
AW FH—Ir, 5T IR G 3 R &R
KR E B S R , IR B R a6 I R K 1)
KT B2, At AR 7R S R 17
o 7 P A VAR O 200 B i v T A S B v e 2 1 L
BEBHIGIE R, H 3 EMBRE R FEN 297%™
TRMAHJE A DLIRIFHIIK allo-HSCT J& 2 & %
HIT A TEPAL o PG, A IR 814 23 A AR rhc i
TBAYIT 8 AFR MK R 58 1 MR allo-HSCT )5 52 & i&
BRSPS RS A S IR S SRR &
DLIJRYT 7 S I R GORE, 5 75 0 IR Y i 1k
PELAR G R B E R T kAR IR

1 ARS5HE

1.1 JAs 4

AWFTEYCEE 2013 4 10 A 2 2021 4 6 A fE#TIL
R B 2 e i TR B — 2 B e 52 — U il T A0 M A ALY
AR T I B RS A o 2R AR R 2 22 i, 4
AbRE : OWIR Ay 5 B R B A . @Bk B4 ) A
JRRIRE K IEZ IRt . B IR B R T AR A
B . @ IRFEHIRT R AR . AT A
BHERAEAG ZIRBHRE 11 6], Py s 28 S
[l & A5, I o A4S Be B F A 3 A7 A & 51 4 W A% E
[ (2021) T PRAE (635) 5 ] AWFFERETS 2 2021 4
7H31H,
1.2 BHEmLRE

B A KB 10 (i35 52 0 1 T Ak
77 % ( myeloablative conditioning, MAC) , 1 1322 37 Jii;
5 WA 3 5 %8 (reduced-intensity conditioning , RIC)
KRS M TE RE R T 5 AL A BOBE ML E ( cytarabine,

Ara-C;4 g - m”> - dEE,-10~-9d), HINE
(busulfan,Bu; 3.2 mg - kg™ - d7 #d,-8~-6d) , 3
Wik ¥ ( cyclophosphamide, CY; 1.8 g - m™ - d7' #
L -5~-4d), WEHETT (250 mg « m” Lz, -3 d)
UM BRI L 20 MO BR 2 11 (ATG-F, B4 10 mg - kg™
#E ; Fresenius , Bad Homburg , Germany 1%, ATG , 555 i&
6 mg + kg™ #{d; Genzyme, Cambridge , MA ) . I | &
W7 A FE F A HE (fludarabine, Flu; 30 mg - m™ « d™'
HrE,-10~-5d) , A% (Bu; 3.2 mg « kg™« d7 #
H,=7~=5 d) Rl ATG-F (5 20 mg - kg™ ##HE) .
1.3 FaREfmin

P =4 d I 0 422 52 0 40 200 i 4R 9 R
(rh granulocyte colony -stimulating factor,rh G-CSF; 5~
7.5 pg - A MBI . SRS AR LA HE Y T 41—
oy T LARS AR 1ol , — 3R 0 VR A T T oAl Ja 9 ik 2
T . BE U AL TR IR S AU
5% B8 9934 ( minimal residual disease, MRD) [H4:, [F] B+ TG
A W) P45 9K ( graft-versus-host disease, GVHD ) fil:
G AT RITRAESG 90 d 45T F B M 14 vk EXL 40 it
7 ( prophylactic donor lymphocyte infusion , pro-DLI) °' |
KB SR ) B B MRD B, ) 25 T4t
Se It 2 Wk B 40 9 % 1 ( preemptive donor lymphocyte
infusion , pre-DLI ) HOL DL EERTA ALY ST
LI R AL 2 (1~2 mg » kg™« d7) FIR BB
GVHD,
1.4 HBHYIE ELRAG

Fert i 0 B 7 98 9 BT8R (ceyclosporin
A,CsA) B ZMENS ( methotrexate , MTX ) A1 /N7 32 B4 B
13 B2 1i& ( mycophenolate mofetil, MMF) , CsA 7E 218 Ry
=7 d FFIAFIKRI T (2.5 mg - kg™ - d7) B MARE S
A T RONE T, PR I 25 25 ¥ 8 A 150 ~250 ng » mL™"
WA £8 RS S 09 S A RIS A ) B re A B I DL A
M), BTG 6~9 A H T R se il . MMF
FERSHEAT-9 d JF IR (500 mg - d7') HEBAL )G
+100 d, MTX(10 mg - m) 7ER M5 +1 .43 .46 .+9 d
K
1.5 BFR&ERE L

B A G ZIRBE TR SR 2 A R 24
IR E A S AL, BUCE S B RS
AR A AR A R AR AR ] R
MEESE 3 d AN I AR AT > 0. 5% 10°/L, IfiL
ZINBFEL AR 18] 5 S A 3t 5 ot o] it i N 322 7 L Ah A
i MR > 20% 107/ L, WSS B 1R R S A AR
Za MY P16 £ 9% (acute graft-versus-host
disease ,aGVHD ) 118 4 A2 A8 #3115 9% ( chronic graft-
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versus-host disease, cGVHD) % & £ & %, aGVHD f#
WA GRS 2016 4 457 1) Harri F5E, cGVHD 1)
WTRIAMRAAR 2014 456 [ [ 37 TAEBE bR >

Ekmxjjﬂ’ﬂkqﬂ?ﬁ“éﬂﬂﬂ@ﬁ%,jiﬂﬂ{&q“ﬂﬁ)blflmlﬁ

A, BBES B I R o EVAAE AT E SR AR AR

TURFSAE T2 L [ i s [) 2 Ae Ji R AE T EBE D L

W], JC I AR A7 A SR TR — YR B A T 44 i [e]

SN TP 22 1 M 52 A B 25 R i PR SR TN )

1.6 it F o4

X% SPSS 26. 0 5t i1 %k ( Chicago, IL, USA ) F
RIES 28 2 B A (http .//www. r-project. org) #4751

Bro FRFE LR FRE AE AH OC Y JE AR AR R v o7 A

i# ., OS,LFS fifi | Kaplan-Meier #5473 75 R it &

2 GVHD S A 32 FI 50 4 AU A AL 4347

2 #R

PR o 7 W12 PEMR A0 MO 1 1% (acute lymphocytic
leukemia, ALL) , H o 1 {5 S 92 P ki 40 Jf 1 i 9
( chronic myeloid leukemia , CML) 3 Ji& “fy & P4 vk B 211 i@
F I 53 il 2 1456 & 1 1L (acute myeloid leukemia,
AML) F1 1 ] & 46 38 A= F 5 22 5 1F ( myelodysplastic
syndrome , MDS) , #J¥X allo-HSCT d7,4 {5 F 3 Z: {it %
(unrelated donor, URD) ,4 |35 % e 4H & 4L & ( matched
sibling donor, MSD ), 3 {4 2 % 5 % 1A MH & fit &
(haploidentical related donor, HRD) , #JIKFAH & J7 &
PR 2 R P AL E] 2 38.1(9.3~182.6) 1, K
o2 BITERIR B | AR N R . BRE IR
HZI A 10.5(3.2~40.9) D, 6 HI7E K
MG % pro-DLI 83 pre-DLI, H1 i CD3 4 il & 7
1.53(0.65~5.0)x10"/kg, FHTIHE],5 §## K
5 DLL: 1 5] — W % 48 5 i oK B 17 22 1 )7 ¥4 DL
L1 01— BE LR 1.5 A F % %, 1 {90 2

2.1 RS FAKRZEHIE JEHE 0] TG VR 97, 1 B F 3 00 YR RS AT I A AE v i
L1 BH A5 AR AN & IR B A B 18 vp A B 1 sp cGVHD, 1 #4045 DLI, ) YR F6 A Al IR B8 Al A
B4 9.4(2.9~94.9) 1~ H . Hrp 6 il &tk ,5 #)5 g BHAKRILEE 1,
F1 1N HFHBEEERREZABEEENGRER
VRS U
e g oH o
MR mE B e e B BHERCE) o e
S ey pm % S %R NG ) (eD3* x107/kg) OF
28/14/ A ) Pro-DLI 20.1
1 AML }/( 2/A 37/%/0 URD MAC 106.7 12.6 / 3270 /E@% MAC 6.4/11.8 11/16 (2.3) 1)
HRD 46/1/0 5.9
2 ALL 4170 18/%#/B MAC 84.8 20.1 14 50/B MAC 8.5/12.9 12/11 /
ES LS Bt /ot (4)
46/1:/B 94.9
3 ALL 2270 24/%/B  URD MAC 8.3 7.0 / 23/B MAC 4.3/9.3 15/15 Pro-DLI(5.0
ES A S ro-DLIS.0) ey
MSD 18/}/(/]3 Pro-DLI 29.9
4  AML k'S 39/B 40/4/A CHti) MAC 53.8 5.0 / 44/A Sl MAC 5.9/15.1 30715 (L2) (5% 361
5 ALL E: 17/A  25/%/A VISD MAC 14.9 10.5 / 19/A 46/ /A MAC 3.7/19.3 13/13 / 2.9
’ (Heti) i ) s B (R% JE1)
HRD 51/%/B 4.7
6 AML 19/AB 44, AB MAC 33.4 40.9 b 25/AB RIC 2.2/14.6 17/21
T 1B IR ) Pt AR / A
7 ALIL E’s 28/0 37/%/0 URD MAC 4.9 4.4 / 29/0 53/%/0 MAC 8.7/22.6 14/17 Pre-DLI 7.6
L * : : i 2 (0.65) (K% FED)
HRD 49/4/A Pre-DLI 11.9
8 ALL 2170  46/3/A MAC 38.1 10. 8 S 25/A MAC 5.3/17.1 23/25
s HA it S (LO) (A
9 MDS g°g 47/B  51/4/A MSD RIC 17.7 23.8 / 50/7A /90 MAC 9.7/11.6 13/14 Pre-DLI 0.4
(M) : : JILF /L (1.86)  (447)
47/4/ A 25.0
10 ALL 16/AB  50/%Zz/B  URD MAC 38.8 4.7 / 20/B . MAC 6.8/23.0 18/25 /
% §/% yas== (4:77)
CML MSD 31/%/A 3.2
11 4170  39/4/0 RIC 179.4 3.2 / 56/0 MAC 6.5/5.8 18/20 /
s O 0 gy ST (A7)
AML: ZH 06 2 & do s ALL: 20 bk bk © 29 Ji € do o s MDS: B B 38 & 4 43 A 42 s CML: 12 4 42 20 1 & o 9% 5

URD: 4F fe 44 s HRD ﬁ{j—ﬁ&@i% MSD. &% A a4 4 ;MAC: 7
ANC: P ¥ 40 f ; PLT; o/ A8 s pre-DLI; 36 S0 M A 2k & 4m B4 0% 5 p

AT 7 ZRIC A E AL R £
ro-DLI; 77 B PEAE % 4k € 48 L s 02
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100% (& 1),
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VIR AE ARG, S BBk KAz aGVHD (1 JE 4 fi,
I 1 41) 51 il cGVHD, iR AHJE 100 d 4,
32 %A= aGVHD( 1 BEFI I 24 1 3)) , A 100 d

N GERR A EE A WAl T S
15(11~30)d;28 d HrH kgl i A AR N 91% ; 1fiL /M
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Mg, 4 ] %A cGVHD, Hop 2 4]y p &
¢cGVHD, 2 484

cGVHD 28 % 4 & %y 31. 2% (& 2B) .,

11§ =k %%

cGVHD K H: %A 58.4% ,2 4Eh i i
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0.2 0.2
0 5 10 15 20 25 30 0 5 10 15 20 25
TR G A A TIRB A IE A
TR RAANE B R B AN
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iz 0.6 ] 1 0.6
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cGVHD ZHABULERN 41.7% 55 Bk 452 DLL [ 3%
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AB: 3R AEHERELEEFRARREARFE,CD:2AAARSERC WM EEEEAEARFRG 0

Sk A

B3 HAEREAGSABEMNSGEFRMLIANRERE

2.4 PR RES_RBHIGH AL LR T

TR 1L B E IR 3 IR R, R iR R
BfA] 7.6(2.9~29.9) M H., 1 FRBE RKFEN
22.1% 3 4E B K HH 51.3%, 6 filH:52 DLI (1) i
L P BEVIES R 16 (7. 6~94.9) A~ H L, 2 #il &8 k& ;
5 i R¥: % DLL () 3%, LBl Bsf (| 4.7 (2.9 ~
25.0) 1 H L1 Bl Ko RV R, 3 515K K &
HIBETS, 1 BIE K5 ITECA DL EAET: .2 B 3F
KRG AT 11 ] 835 B A A ) 24K 3 &
DIRe ST RES o 1 B 78 Ik B Al G R
JE IR G M AET 2 AR KRBT N 9. 1%,
2.5 #HEEHRRASRSHIGHERF

ZREVIE R, 7 6 R IR B IS R R
BAEIRA G IR BBAEN 1 A2 LFS 2R 77. 9% (95%CI .
54.6%~99.9%) 2 4 LFS Jy 58. 4% (95%CI . 30. 0% ~
99.9%) ;1 4E 0S K 77. 9% (95%CI . 54. 6% ~99.9%) .
2 4F 0S 9 58. 4% (95%CI : 30.0% ~99.9% , €] 3A B)
TYRISHIEES DL [ 1 4E 0S 2 83.3%(95%CI - 58.3% ~
99.9%) LFS Jy 83. 3% (95%CI:58. 3% ~99. 9%) ; %
B DLI R 1 4F 0S H 80. 0% (95%CI: 51. 6% ~
99.9%) . LFS 4 80. 0% (95% CI: 51. 6% ~ 99. 9%,
K 3C.D), PP SR, 43 AML/MDS #1 ALL

4, B ER 0S K LFS R gtit#E X (P=
0.632),

3 itig

1525 T 317 8 (9 #E J& L GVHD T B 77 R 4%
b LR 58 3, allo-HSCT 1F 4 i @5 1L R 46 4%
P i B T T B, HOAPRCR HE— B R . AT
S allo-HSCT Ji5 52 & AT AR — B HIIA YT 19— IR
WIRR , BEF VI AR & IR B AR IR YT L &R
GE LR allo-HSCT J5 42 % 5 3% 1 AT 4745 Al PR AL
o AWITE R BUBT AR A R B ML I R PR B
W, “YRFSATIY 1 4E Bk OS 3 77.9% LFS K 77. 9%
FRUG RN 22. 1% 5 5 PSRN G IR B HEEK A DLI
Ja 14 0S 24 83.3%., (a7 sAA5 IAAS & IR B
T LIMER allo-HSCT J5 5 K B3 A BARST Ik

TR MR G B R T REAS K I A AR Y
FEEFE . TR B AL R — ME AR
PG, CHRISTOPEIT %' BF5¢ & B, W UK 4 4
HEBHEEE , FEs e Gt KN — M kB
A A5 = (2 4F OS 37% vs 16% ,P=0.048) ; %] K AE
SRR EAEE B R R R TS o
(2 4E OS 20% vs 11% ,P=0.037) , KT FEHH —
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RS AL 2B A 0 — R B LB I PR TS 7
{3 KHARFAN-DABAJA FARA'7 f—150 165 ] ALL £
H W B P A A IR R AR R IR BB T
TR OS FREAR A & k35 ) — Tl 455 f5i] AML %
ST & B A A IR A AR 2R &% IR A 1)
cGVHD % H: KU B I% (21% vs 32%,P=0.045), H
I, B RS AR PR L AZ 5 ] i HLA 22 537 A= FH X B 5
FIFS R PTG ( graft-versus-leukemia, GVL) %W T
VORI T Z M EERE L mE T . Ak
REAERIFSE 2 30 15 i 1 00 S8 3 42 52 SR AR RS M IS 1Y
SAEBEBUE KRB FEEAR, N 154%™ B — L
INEEAR A G IR B A 1 AR OS] kR A
NRM 43 51K 32% ~ 52% . 33% ~ 36% Fl 29% ~ 36% ;
2 4F OS B % % F1 NRM 435314 23.3% ~43% 44. 2% ~
45.6% 1 29% ~ 40%" " A H BE £ BT 58, AS BT 5T
1 4 LFS 35 77. 9% , — IR BEAE] 5 AL, (B2 Fr K 4
Bit 1 A B S IR BB R KA TS o AR IR
MR P 0 A R A G A G B RS —T7
L, A R 2 s e R IE M & R AL E R IR (24
07 2% ) WA s X TR R IR A 2 B3, IR BB A I
TEE AL AR 1 BRI S A
R RN E Ko 7 —Jr i, B g & kLG
HLA-LOSS \HLA 1T 284 F 1~ JH AT 41 i 300 sl 14 B
TR R B RMZ) 33% A4 A4 allo-HSCT J5
S B Rt T HLA-LOSS 9 & A=Y 0 X F 4778
HLA-LOSS f9  3, JRfib 2 DLI 5% i {28 — IR B A 4
J& FICRERYT , Uit IR B A 75 D0 18 B A A & 4t
FLITE IR HLA-LOSS #942 & " . AR rpts g — 291 (1] o3t
PERIFSE & B0 A0 A s i T 40 i A A UG 2 & A
HLA-LOSS & & 15 53.3% ', ARWF5 L5 Bn
B AR B IR B AR A W A7k, 1 4 OS Fi
LEFS 593K 77. 9% o BRA: ) — WAL AT 58 B IMUS 4]
BN R R A RS S i At T R R
USRI AR AR A7 RN TG 1 I A2 A7 o FR Rl T, i
ARG LS 5 0] o IR AR A R A . Z IR
FIFRFEARA L, BT ARG L IR
L PP SR A A B AR it 1) B AL RE A 98 R B o

Allo-HSCT J5 LFS =1 4F iy H 35 11 I 7 32 22 ()
R S i 2 %Y . KUROSAWA [ BA > g — 15
5 93 fil B E IR BRI, A G B R BB IR
FEAEIY 14 OS f FHEZALIT I (58% vs 14% ,P<
0.001) (HAZMALEFER 2 4 08 Z R L4225 L,
AT R IR B R 1 A R F A RSB A R
Bk WL, BAE 2 kW Bi 625w B A A Aok
H, DLI NI GVL % il A 3Bk m e 2 K B E
LG I R 300 A b i — T s 52 R 1 AL
BB A G pro-DLI (L X 5% & B, pro-DLI 7]

W E PG R R (S AE R K% 14. 7% vs
49.3%, P =0.01), ' & ol 35 % 4 J5 4= 17 (5 4 LFS:
64.6% vs 33.9% ,P<0.01) " % W58, pre-DLI
AT RS AR Je 38 & RN B s &k (LMRD) FHAE: 8 3 3K
PHRE KB R AEALE (1 4F DFS 78. 4%, 1 FE 5 k%
20.0%) ", AT 6 4 ETE IR BT 2
DLI, H: 1 4 LFS 3k 83.3%, Bn H REFIIG KRG . —
KRG G DLL (Y7 350 1 B KA T R AT

IR FE L 19 52 2 B[] A — VR B RIS P R 2
SR BTG Y EERE Y B
D R AL 58 A R RS B 2 L TR R AR ST 1
RIS o WA T 1 4R R B E I B
WG RE R TORBME | AFENERRES .
ARG 11 B E 7E IR A I 440 TR AfoR S, B
O BITEWIR B | AEIG K o B X SO R — 2 72
JE IR E AR AN A IR B R . T, W)
KB I e A 52 % LA K PR 5 R R 0 BB T IR
FE AT e EA AT B 1 3R 45 B . AR R B, IR
5 2 A A DLI A 28 781 ( AML/MDS vs ALL) ¥
NS o AHIFIE 45 S 7 B8 KREAS & 1 I R FFE
HE T IR AR I LA 56

H AT, BEE TR K VA BGE 25 1y Tl i, R 42
RIEIT T R RN RE L, I — T 5T 2B
MV fih =4 DLL iRy 8 filfsAE )G &2 & MDS/AML i
F IR SE A BRI RE R AR AE S SRR AT A BT S
PEZ PO L BRBFSE R B, X i fe AML S8 B fe
IVASER A O S 3 PSRl e N = o L 17
(5mg-m™ - d'x5 d)EFHRIT, BERMK 2 EE %
% (15.0% vs 38.3%) "™ . CAR-T 3 4k G697
PERGAT s ARG YT LA A Y e R pt e B Rk B
B —E WA B R BRE UG TE L2 R
TRIT RS TR AT G

5 bR A IR BRI B G B R R
HEA AT A W INA A e sE T, A —
e A (HAG o 3 RAEAS I T 5 Sl

Sk

[1] STYCZYNSKI J,TRIDELLO G,KOSTER L, et al. Death after
hematopoietic stem cell transplantation; changes over calendar
year time , infections and associated factors[ J]. Bone Marrow
Transplant,2020,55(1) : 126-136. DOI. 10. 1038/s41409-
019-0624-z.

[2] CRUZ C R, MICKLETHWAITE K P, SAVOLDO B, et al.
Infusion of donor-derived CD19-redirected virus-specific T
cells for B-cell malignancies relapsed after allogeneic stem
cell transplant; a phase 1 study[J]. Blood,2013,122(17)
2965-2973. DOI;10. 1182/blood-2013-06-506741.

[3] KOCHENDERFER J N, DUDLEY M E, CARPENTER R O,



2300

B =R R AR, 2021,43(21)

http ://aammt. tmmu. edu. cn

[4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

et al. Donor-derived CD19-targeted T cells cause regression of
malignancy persisting after allogeneic hematopoietic stem cell
transplantation [ J |. Blood, 2013, 122 (25): 4129 —4139.
DOI;10. 1182/blood-2013-08-519413.

CHRISTOPEIT M,KUSS O, FINKE J,et al. Second allograft
for hematologic relapse of acute leukemia after first allogeneic
stem-cell transplantation from related and unrelated donors:
the role of donor change[ J]. J Clin Oncol,2013,31(26) .
3259-3271. DOI.10. 1200/JCO. 2012. 44. 7961.

SHIMONI A, LABOPIN M, FINKE J, et al. Donor selection
for a second allogeneic stem cell transplantation in AML
patients relapsing after a first transplant: a study of the Acute
Leukemia Working Party of EBMT [ J]. Blood Cancer J,
2019,9(12) : 88. DOI.10. 1038/s41408-019-0251-3.
KHARFAN-DABAJA M A ,LABOPIN M,BAZARBACHI A et
al. Comparing outcomes of a second allogeneic hematopoietic
cell transplant using HLA-matched unrelated versus T-cell
replete haploidentical donors in relapsed acute lymphoblastic
leukemia: a study of the Acute Leukemia Working Party of
EBMT[J]. Bone Marrow Transplant,2021,56(9); 2194 -
2202. DOI:10. 1038/541409-021-01317-7.
KHARFAN-DABAJA M A, LABOPIN M, BRISSOT E, et al.
Second allogeneic haematopoietic cell transplantation using
HLA-matched unrelated versus T-cell replete haploidentical
donor and survival in relapsed acute myeloid leukaemia[ J]. Br
J Haematol , 2021, 193 (3): 592-601. DOI: 10. 1111/bjh.
17426.

W ik, LA, AR, A5, R E SV 1 L S Ak RT3 I
TARBEAS AR AT U A e R kA L A 4 A
GAVETLT]. =5 PR 244, 2019,41(23) « 2267-
2271. DOI:10. 16016/j. 1000-5404. 201907015.

YANG L X,TAN Y M,SHI J M, et al. Efficacy and safety of
prophylactic modified donor lymphocyte infusion following
allogeneic hematopoietic stem cell transplantation for high-risk
acute leukemia[ J]. J Third Mil Med Univ,2019,41(23) .
2267-2271. DOI.10. 16016/]. 1000-5404. 201907015.
YANG L X,TAN Y M,SHI J M,et al. Prophylactic modified
low-dose ATG-F-based
haploidentical HSCT with myeloablative conditioning in high-

donor lymphocyte infusion after

risk acute leukemia: a matched-pair analysis [ J ]. Bone
Marrow Transplant,2021,56(3) : 664-672. DOI: 10. 1038/
s41409-020-01088-7.

YUAN X L,TAN Y M,SHI J M,et al. Preemptive low-dose

interleukin-2 or DLI for late-onset minimal residual disease
after
allogeneic hematopoietic stem cell transplantation[ J]. Ann
Hematol ,2021,100(2) : 517-527. DOI. 10. 1007/s00277-
020-04326-6.
IMUS P H,BLACKFORD A L,BETTINOTTI M, et al. Major
histocompatibility mismatch and donor choice for second
allogeneic bone marrow transplantation [ J ]. Biol Blood
Marrow Transplant,2017,23 (11) . 1887-1894. DOI. 10.
1016/j. bbmt. 2017. 07. 014.

in acute leukemia or myelodysplastic syndrome

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

HARRIS A C,YOUNG R,DEVINE S, et al. International ,
multicenter standardization of acute graft-versus-host disease
clinical data collection: a report from the mount Sinai acute
GVHD international consortium [ J ]. Biol Blood Marrow
Transplant,2016,22 (1) : 4-10. DOI; 10. 1016/j. bbmt.
2015.09. 001.

JAGASIA M H,GRENINIX H T,ARORA M, et al. National
institutes of health consensus development project on criteria
for clinical trials in chronic graft-versus-host disease; I. the
2014 diagnosis and staging working group report[ J]. Biol
Blood Marrow Transplant,2015,21(3) : 389-401. DOI; 10.
1016/j. bbmt. 2014. 12. 001.

YANADA M,KONUMA T, YAMASAKI S,et al. Relapse of
acute myeloid leukemia after allogeneic hematopoietic cell
transplantation ; clinical features and outcomes [ J ]. Bone
Marrow Transplant, 2021, 56 (5) . 1126-1133. DOI; 10.
1038/s41409-020-01163-z.

APPERLEY J, NIEDERWIESER D, HUANG X J, et al.
Haploidentical hematopoietic stem cell transplantation: a
global overview comparing Asia,the European union,and the
United States[ J]. Biol Blood Marrow Transplant,2016,22
(1):23-26. DOI.10. 1016/j. bbmt. 2015. 11. 001.

CICERI F, BACIGALUPO A, LANKESTER A, et al.
Haploidentical HSCT [ M ]//CARRERAS E, DUFOUR C,
MOHTY M, et al. The EBMT handbook : hematopoietic stem
cell transplantation and cellular therapies. 7" ed. Cham;
Springer,2019. 479-486.

DOPPELHAMMER M, FRACCAROLI A, PREVALSEK D,
et al. Comparable outcome after haploidentical and HLA-
matched allogeneic stem cell transplantation for high-risk
acute myeloid leukemia following sequential conditioning-a
matched pair analysis[ J]. Ann Hematol ,2019,98(3) ;753—
762. DOI:10. 1007/s00277-019-03593-2.
LUOY, XIAO H W, LAl X Y, e al.
HSCT  with
globulin compared with matched sibling HSCT and unrelated
HSCT[J]. Blood,2014,124(17); 2735-2743. DOI; 10.
1182/blood-2014-04-571570.

GORGEIS J,ZHANG X, CONNOR K, et al. T cell-replete
HLA haploidentical donor transplantation with post-transplant

T-cell-replete

haploidentical low-dose  anti-T-lymphocyte

cyclophosphamide is an effective salvage for patients relapsing
after an HLA-matched related or matched unrelated donor
transplantation[ J ]. Biol Blood Marrow Transplant, 2016, 22
(10) ; 1861-1866. DOI.10. 1016/]. bbmt. 2016. 06. 026.
HAEN S P, GROH C,SCHUMM M, et al. Haploidentical
hematopoietic cell transplantation using in wvitro T cell
depleted grafts as salvage therapy in patients with disease
relapse after prior allogeneic transplantation [ J]. Ann
Hematol ,2017,96 (5) . 817-827. DOI: 10. 1007/s00277-
017-2941-x.

SROUR S A, KONGTIM P, RONDON G, e al.
Haploidentical transplants for patients with relapse after the
first allograft[ J]. Am J Hematol, 2020, 95(10). 1187-



http ://aammt. tmmu. edu. cn

B =B, 2021,43(21)

2301

[22]

[23]

[24]

[26]

[27]

(28]

[29]

[30]

1192. DOI:10. 1002/ ajh. 25924.
WILLIAMS L,DOUCETTE K,KARP J E,et al. Genetics of
donor cell leukemia in acute myelogenous leukemia and
myelodysplastic syndrome [ J ]. Bone Marrow Transplant,
2021,56 (7): 1535-1549. DOI. 10. 1038/s41409-021-
01214-z.

ROVATTI P E, GAMBACORTA V,LORENTINO F,et al.
Mechanisms of leukemia immune evasion and their role in
relapse after haploidentical hematopoietic cell transplantation
[J]. Front Immunol,2020,11; 147. DOI.10. 3389/fimmu.
2020. 00147.

CRUCITTI L, CROCCHIOLO R, TOFFALORI C, et al.
Incidence, risk factors and clinical outcome of leukemia
relapses with loss of the mismatched HLA after partially
incompatible hematopoietic stem cell transplantation [ J ].
Leukemia, 2015,29(5): 1143-1152. DOI; 10. 1038/1eu.
2014. 314.

VILLALOBOS I B, TAKAHASHI Y, AKATSUKA Y, et al.
Relapse of leukemia with loss of mismatched HLA resulting
from uniparental disomy after haploidentical hematopoietic
stem cell transplantation[ J]. Blood,2010,115(15) ; 3158-
3161. DOI:10. 1182/blood-2009-11-254284.
R, SRAR AL, ARG, 5. RGN MG I T 0 i A2
WG BF R L HLA FERHA LR E R ERE R 5
W[ C/OL]. RN« i o oo o - — g 4 [ i i+ 4
g #% g 2% R & . [ 2021-08-10 ]. https://hsct21.
sciconf. en/en/minisite/ abstract-assembly-content/ 14619
abstract_id=1519912.

ZHAO Y M, WU H W, SHI J M, et al. Risk factors and
prognosis of specific HLA genome loss and recurrence in
patients after relative haploid hematopoietic stem cell
transplantation [ C/OL ]. Xuzhou; the 12th National
Conference on Hematopoietic Stem Cell Transplantation of
Medical [ 2021-08-10 ]. https://
hsct21. sciconf. cn/cn/minisite/abstract-assembly-content/

14617 abstract_id=1519912.

GUIEZE R, DAMAJ G,PEREIRA B, et al. Management of

myelodysplastic

Chinese Association.

syndrome  relapsing after  allogeneic
hematopoietic stem cell transplantation: a study by the
French society of bone marrow transplantation and cell
therapies[ J . Biol Blood Marrow Transplant,2016,22(2) .
240-247. DOI.10. 1016/]. bbmt. 2015. 07. 037.

DUNCAN C N, MAJHAIL N S, BRAZAUSKAS R, et al.
Long-term survival and late effects among one-year survivors
of second allogeneic hematopoietic cell transplantation for
relapsed acute leukemia and myelodysplastic syndromes[ J].
Biol Blood Marrow Transplant, 2015, 21 (1) 151 — 158.
DOI:10. 1016/j. bbmt. 2014. 10. 006.

KUROSAWA S,FUKUDA T, TAJIMA K,et al. Outcome of
93 patients with relapse or progression following allogeneic
hematopoietic cell transplantation[ J]. Am J Hematol ,2009,
84(12) . 815-820. DOI.10. 1002/ ajh. 21555.

YAN CH,LIU Q F, WU D P, et al. Prophylactic donor

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

lymphocyte infusion ( DLI) followed by minimal residual
disease and graft-versus-host disease-guided multiple DLIs
could improve outcomes after allogeneic hematopoietic stem
cell transplantation in patients with refractory/relapsed acute
leukemia[ J]. Biol Blood Marrow Transplant,2017,23(8) :
1311-1319. DOI: 10. 1016/j. bbmt. 2017. 04. 028.

WANG Y,LIU Q F,WU D P,et al. Impact of prophylactic/
preemptive donor lymphocyte infusion and intensified
conditioning for relapsed/refractory leukemia: a real-world
study[ J]. Sci China Life Sci,2020,63(10): 1552-1564.
DOI:10. 1007/s11427-019-1610-2.

SCHNEIDAWIND C,HAGMAIER V,FAUL C,et al. Second
allogeneic hematopoietic cell transplantation enables long-
term disease-free survival in relapsed acute leukemial[ ] ].
Ann Hematol ,2018,97 (12) : 2491-2500. DOI. 10. 1007/
s00277-018-3454-y.

FAN Y, ARTZ A S, VAN BESIEN K, et al.

following second allogeneic stem cell transplant for disease

Outcomes

relapse after T cell depleted transplant correlate with
remission status and remission duration after the first
transplant[ J ]. Exp Hematol Oncol,2019,8. 1. DOI: 10.
1186/540164-018-0125-6.
GAO L,ZHANG Y Q,WANG S B, et al. Effect of thG-CSF
combined with decitabine prophylaxis on relapse of patients
with high-risk MRD-negative AML after HSCT: an open-
label , multicenter, randomized controlled trial [ J]. J Clin
Oncol ,2020,38(36) : 4249-4259. DOI;10. 1200/JCO. 19.
03277.
PARK J H,RIVIERE I, GONEN M, et al. Long-term follow-
up of CD19 CAR therapy in acute lymphoblastic leukemia
[J]. N Engl J Med,2018,378(5): 449-459. DOI; 10.
1056/NEJMoal709919.
Tz, BB, E T, S Wi T AR E
MDS/AML K& AML G4 Bl RS 7 20 b (1]
SEIS MR F 2245 ,2020, 28( 1) ; 248-254. DOI;10. 19746/
j. enki. issn. 1009-2137. 2020. 01. 042.
WANG Q Y, LIANG Z Y,DONG Y J, et al. Analysis of
decitabine therapeutic effeicacy for patients with relapsed
MDS/AML and high-risk AML patients after HSCT[J]. J
Exp Hematol, 2020,28 (1) : 248 -254. DOI. 10. 19746/].
cnki. issn. 1009-2137. 2020. 01. 042.
DAVIDS M S,KIM H T,COSTELLO C,et al. A multicenter
phase 1 study of nivolumab for relapsed hematologic
malignancies after allogeneic transplantation [ J ]. Blood,
2020, 135 (24). 2182 - 2191. DOI. 10. 1182/blood.
2019004710.
CHOI' I,YOON S R,PARK S Y ,et al. Donor-derived natural
killer
haploidentical hematopoietic cell transplantation: a dose-
escalation study[ J]. Biol Blood Marrow Transplant,2014,20
(5): 696-704. DOI:10. 1016/j. bbmt. 2014. 01. 031.
(Urh5:2021-08-13 ;& [8] : 2021-09-17)
(%#t ZHE)

cells infused after human leukocyte antigen-





