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[HZE)] BB BF5c 5 S i+ 20 M08 (allo-HSCT) 16 7 T 48 FH G 4 1 A= B A5 2 1M
(HRAA) [P R e e 4k . F7sE 4 2012 4F 1 H 28 2022 4F 6 H 78 Hh [ BE 24 Rk B L0 B2 e T 41 i
0% allo-HSCT A HRAA S5 047 [l Bt 434, BlsRSTa] 22 2022410 H 30 H . &% Dt
Y A% allo-HSCT i HRAA (5 28 i, 3 184511 (64.3% ) , % 1041 (35.7% ) , P i 4% 25.5(9 ~ 44) %7
T TR AR AR R 00 (SAA) 17 5], 1 F Y A4 o Ak 1 B 1l CVSAA) 10 481, i XA 750 A 2 ol 7R A s i
PEFL UL (TD-NSAA) L], 28 151 g 34 Hh BAA% A i 1 20 i B A8 (haplo-HSCT) 15 {51, [R) it 4 AR A3 1+
41 ifs A 41 (MSD-HSCT) 13 4l , @ #5100 d [ ~ IV ) 2 GVHD 2B & 4= % 25.0% (95% ClI
12.8% ~45.4% ) , 2 4F48 7 GVHD BRUKR 2K 4.2% (95%Cl 0.6% ~25.4% ) . @FH 5 2 4F ML 17
(0S) %4 81.4%(95%C1 10.5% ~ 20.6% ) , To kWA= 47 (FFS) %4 81.4% (95%C1 10.5% ~20.6% ) , %
FEAH K FET % (TRM) H 14.6% (95% CI 5.7% ~34.3% ) , it 5 B B M J5 1K K A4 2 45455
@haplo-HSCT N B4 )5 F 41 55 (CMV) IMLEE & 2E % & T MSD-HSCT 41[60.0% (95%Cl 35.2% ~
84.8%)%F7.7% (95%C1 0 ~22.2% ) ,P = 0.004 ], FiZH EB R 57 MLAE & 4 % 2 4F OS K 2 4F FFS K [ 24F
TRM . #4J5 100 d T ~ IV & 2 GVHD RBUE 2E R K 2 45082 1 GVHD 2R R R 22 R 41t
¥E L, 2% allo-HSCTIAYTY HRAA L&A 8. TEICIEAF HLA 241 4 [ i3t & i, haplo-HSCT
AR
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[Abstract] Objective To evaluate the efficacy and safety of HLA-haploidentical hematopoietic
stem cell transplantation (allo-HSCT) for hepatitis- related aplastic anemia (HRAA) patients. Methods
Retrospective analysis was performed on hepatitis-associated aplastic anemia patients who received haplo-
HSCT at our center between January 2012 and June 2022. October 30, 2022 was the final date of follow-up.
Results This study included 28 HRAA patients receiving allo-HSCT, including 18 males (64.3% ) and 10
females (35.7% ), with a median age of 25.5 (9-44) years. About 17 cases of severe aplastic anemia
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(SAA), 10 cases of very severe aplastic anemia (VSAA), and 1 case of transfusion-dependent aplastic
anemia (TD- NSAA) were identified. Among 28 patients, 15 patients received haplo- HSCT, and 13
received MSD-HSCT. The 2-year overall survival (OS) rate, the 2-year failure-free survival (FFS) rate,
the 2-year transplant-related mortality (TRM) rate, the 100-day II -1V ° acute graft-versus-host disease
(aGVHD) cumulative incidence rate, and the 2- year chronic graft- versus- host disease (cGVHD)
cumulative incidence rate were 81.4%, 81.4% (95%Cl 10.5%-20.6% ), 14.6% (95%Cl 5.7%-34.3% ),
25.0% (95%Cl 12.8%-45.4% ), and 4.2% (95% CI 0.6% —25.4% ), respectively. After transplantation,
all patients had no significant liver function damage. Compared with the MSD-HSCT group, only the
incidence of cytomegaloviremia was significantly higher in the haplo- HSCT group [60.0% (95% CI
35.2% -84.8% ) vs 7.7% (95% CI 0-22.2% ), P =0.004]. No statistically significant difference in the
Epstein-Barr virus was found in the 2-year OS, 2-year FFS, 2-year TRM, and 100-day II-1V° aGVHD
cumulative incidence rates and 2-year cGVHD cumulative incidence rate. Conclusion Allo-HSCT is safe
and effective for HRAA, and haplo- HSCT can be used as a safe and effective alternative for newly
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diagnosed HRAA patients who cannot obtain HLA-matched sibling donors.
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transplantation; Haploidentical hematopoietic stem-cell transplantation.
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FhE 64~ H 2 P4 H 04 il A0 s D i B AR AN R
B MINBE RS . HRAA I —ZRI4TT 7 RA04E %
REM A ST (IST ) A5 56 A s i+ 41 B % 4 (allo-
HSCT) . X 5 7Y K Hiv i A4 9E FE L 1) HRAA F&
F,EEIST 8 allo-HSCT M EE I . AMFFERTTEAR
W0 457 allo-HSCT (1) 28 1l HRAA H & k47 [l Jiit
M, B 7EHR 5T allo-HSCT 1497 HRAA 734 M
4 A Ve I %t [R) M 4 A G 3 Il T 48 B FS AE (MSD-
HSCT) 55 F A% A i 1fi 1 20 d #8 4 (haplo-HSCT)
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[ 2B} 2 B M0 A8 12 e 3 i 1 4 B A A v 0 42 52
allo-HSCT 1) 28 {4l HRAA .3, Xt Hillfes PR %Sk k4 7
e Hr . B B Y R ) &

= AT AR YU 9 (GVHD) Fil B

FI A B 2 U R A LR B 1 (AT G+
WL (Cy)+ IR (Flu) £ 152 (Bu) (AL 1
% BARHI B Flu30mg-m2-d'x5d (-5d~
-1d),Cy375mg-m?-d*x3da¥{50 mg-m?-d*x
3d, BT A T 20 Ml 5% 5 2% Bk & 1 (p-ATG) 20 ~

25 mg-kg"-d x5 d ol Gt A 20 Ak e e 2R AR
(r-ATG)2.5mg-kg*-d*x5d,Bu 3.2 mg-kg*-d*x2 d.
fIT A BE Y 52 35 R A (CsA) i il 72 52 ]
(FK506 )+ FH 22 i (MTX) £ 75 1 TR Tk (MMF) J7 %8
il GVHD,,
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T R TE R AR A e 9 1) 43 JR] 647 3 Ik CMV
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Fh R B IEH 5 A% L) R & AR o7 B o 3 e
6/ H & A, N5 g IR R AG I 25 A B, 2
% GVHD (aGVHD) . 12 14 GVHD (cGVHD) [1J 12 Kt
For G brifE 2 1R 2020 4F EBMT FE3H1 S IFD (1932 Wt
Z: HE EORTC/MSG #1311 . ANC=0.5x10°/L % &&
3 d ki 4NAEA | 1L/ 4=20% 107/L 3% £2 7 d H.
Ut 85 /N A T A I /N o AR F 5K A IS
FIVERE N 2 7 S ™ e

B

A B 112 ME B D7 K rL i BE U7 1) 3R
BUREA A G LA Ol . BEDT#R L H 1918 2022 4F
10 H 30 H . 45 vz Bl i s 1] 24 1 091 (20 ~ 3
024)d. WLELHE br il 3 B A A7 (OS) | J6 2k WA= 77
(FFS) BHIAHIET R (TRM) . OS 3E XA MRS A
Z H B RATA B ST 2 H 8l A U B 5 A B ]
FFS & S M 2 H 2126 e 4 (R & sk 4k & 4l
AN S S BOT-5) KA Bt a]

7N Giit b B

J% FH SPSS 26 M R 4.2.2 A8 347 . /327
2 H) LR R e 5% Fisher G B A 59 , 4 25
A i 2] 0] ARt 36 (O & IE & o0 A ) 1
Mann-Whitney U £ % CR 55 RS 5341 ) o i HI5E
G KBRS TS BT R AR (T Gray s 4
5 bl 22 5% . AMET- B KFET- A TRM K
S FAE BET: N GVHD 135 4+ 554, 1 Kaplan-
Meier 2E££ 53 H1PAL Rt A4E A%, H Log-rank £ 5
FARdHm 22 5, P <0.05I N W EA G453 X,

s R

— RE LR

AHIF 5 e [0 557 40 A 28 151 4% 5% allo-HSCT i
HRAA [, 512 I8 ILTE W8 T 25 CHURF L ST
PIIF L % IF ) B 44 F DNA/RNA #3327 4 B 1
haplo-HSCT £ 15 f4i] , MSD-HSCT £H 13 f4i] , 28 {4
5 18191(64.3% ) 4 10 1 (35.7% ) , o s
AE Y N 255 (9~44) % HE B B B A AT M
(SAA) 17 ], # &1 Ff A= Fi A5 PE 9% 1l (VSAA)
10 91, o AR PR AR B R B AR R A PR 2T M
(TD-NSAA) 15l . & FE i i H KL (A %50 - WBC
1.22(0.11 ~4.27) x 10°/L . ANC 0.27 (0.01 ~ 1.37) x
10°/L . HGB 80.5 (45 ~143) g/L . PLT 14.5(1 ~64) x
10°/L . W 41 21 4 fif 8.8 (1.8 ~ 112.9) x10°/L , 4= #B
28 f5i] £ IR I YA FF DI RE S, v o T R ik
kR (ALT) 1 365(254 ~ 2 800) U/L, {37 K174

TR E I R (AST)895(69 ~ 1 800) U/L 5 M & 31
JHSyRE S IR H i 2 8 i s )2 200 ~ 7) 4
A B A7 /B B M A D) AR ¥R &R AE R . 1
(3.8% ) f & A I PNH 5ol Ok 41 fits PNH 5EF% 1%
PARZAHM PNH L[ 1.5% ) .

AT 6 4511 (21.4% ) Fe 5 FEAE T A7 AE 1B Gs , MDS-
HSCT 41 . haplo-HSCT 41 4% 3 4l . MDS-HSCT 41
3111(23.1% ) & 34 Ry i B L T iR e (H8012) , Horp
15 £ 5 A I A1 B0 B Il AE 5 haplo-HSCT 41
31511 (20% ) £ 5 A It ER e e, Hor L 451 £ 5 42 S R
It A VEE YOV A 1 12 i R A U, 2 B SR
FLRIRG (F12) o B4 T AN HU A ST B R 259
BIT

HRAA 2 ;5 allo- HSCT 11 [] B B} 6] 2k 2.7
(1.1~17.0)™H . MSD-HSCT 4 24 (7.1% ) H 3%
oA T ATG +CsATRYT IO, Hax A B AT LA
CSAZERFRTT o ML IR IRRHIE LA 25 7 o i
FREXGENERLD,

= A

321K 7/R e g 1 R 1 AN O R
i+ 5 TOUAL B 7 W R S 6491 (21.4% ) R
N H Bu+Cy+Flu+ATG Fikb #5522 41 (78.6 % )
i Cy+Flu+ATG kb B 75 %E ; GVHD () il b5 F 2
4 FK506/CsA+MTX+MMF, haplo-HSCT 2H BN %
4 (MNC) .CD34" 4 i 1y w3 i v 1 57501 24 10.17
(7.79 ~16.94) x 10%kg. 3.13 (1.59 ~4.62) x 10°/kg,
MSD-HSCT 41 MNC . CD34" 4 Jifi fit) 7 437 %y v 43
5] >4 10 (6.65 ~ 30.52) x 10°/kg . 2.42 (1.88 ~ 6.10) x
10°/kg. 281l HRAA BEE B AR CHERME LR 2,

= i I FE A GVHD

1151 (6.7% ) haplo-HSCT 4H £ % 1fiL /)M J5 2
FEAJIGIFIE T EAEIRGY , oAy 27 ) i E oAt Je 3
FRAG F 7 0 AR I /N AR AR A I AT R 28 ds
haplo-HSCT 4H 5 MSD-HSCT 41 M 4 o A A
{7 B8] 4350 4 12(11 ~ 20)d  12(11 ~ 15)d, 1L/
R A HSE ] 235918 16 (9 ~ 45)d . 13(8 ~ 32)d.,

M 100d 1T ~ IV & aGVHD RFUkL AR N
25.0% (95%Cl 12.8% ~45.4% ) , 2 4F- cGVHD £ H
B RN 42% (95% Cl 0.6% ~25.4% )., haplo-
HSCT 41+ 9 4] (60.0% ) & # % 4 aGVHD ; MSD-
HSCT 4l " 2 1] (15.4% ) . & & 4 aGVHD, 1 i
(7.7% ) 3% % ' cGVHD, haplo-HSCT 41 . MSD-
HSCT 41 #2415 100 d 11 ~ IV & aGVHD 1Y % 4= )
5124 33.3% (95%Cl 15.4% ~62.5% ) .15.4% (95%
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F1 28147 5 3L PR T A0 BATIGY T T 9 RH D1 P2 BRS80S k)
ity Sk (28 4)) haplo-HSCT 21 (15 ) MSD-HSCT 41 (13 f4i]) PIH
PERN[1(%) ]
% 18(64.3) 10(66.7) 8(61.5) 1.000
“ 10(35.7) 5(33.3) 5(38.5) 1.000
BRRTME5  MGE) ] 25.5(9~44) 25(9~38) 26(12~44) 0.821
2 [ 11(%) ] 0.836
SAA 17(60.7) 9(60.0) 8(61.5)
VSAA 10(35.7) 6(40.0) 4(30.8)
TD-NSAA 1(3.6) 0 1(7.7)
FEAHRTIST41(%) ] 0.206
= 2(7.1) 0 2(15.4)
= 26(92.9) 15(100.0) 11(84.6)
WISIFIIEE UL, MGIERD ]
ALT 1 365(254~2 800) 1312(254~2 500) 1.400(261~2 800) 0.400
AST 895(69~1 800) 932(69~1 800) 484(124~1 144) 0.392
JFD S 20 & A A [ 5, MGERD ] 2.0(0~7.0) 2.0(0~5.0) 2.0(0~7.0) 0.856
Wiz EIRAL H , MGER) ] 2.7(1.1~17.0) 2.5(1.1~10.7) 2.8(1.5~17.0) 0.525
FEAH TR [ 451 (%) ] 6(21.4) 3(20.0) 3(23.1) 0.843
M MGERD) ]
WBC(x10L) 1.22(0.11~4.27) 1.19(0.11~4.27) 1.25(0.14~1.96) 0.464
ANC(x10°/L) 0.27(0.01~1.37) 0.27(0.01~0.92) 0.29(0.01~1.37) 0.348
HGB(g/L) 80.5(45~143) 82(66~134) 76(45~143) 0.284
PLT(x10°/L) 14.5(1~64) 16(1~43) 14(1~64) 0.576
LT A0 (x10°/L ) 8.8(1.8~112.9) 6.6(1.8~112.9) 10.5(3.5~65.0) 0.871

7 haplo-HSCT : Buf A 1 T MR AT s MSD-HSCT : [ i 4 AH & 3 1L T A0SR ; SAA : AU A= BESPEAT I - VSAA i F A A= i
bt TR0 ; TD-NSAA i AR A B 70 P A B P 30 5 1ST « Sy AT Y s ALT . N TR ZE LR Il ; AST : RITIA H IR A SLFL Rl ; ANC -

R T

FR2 28 WU RAACNE AR B APE DT 100 e ik PR T Il A M RS AL AT S R

TR S (28 41)) haplo-HSCT (15 f5i] ) MSD-HSCT(13]) P&
ARV (%) ] 1.000
PBSC 23(82.1) 12(80.0) 11(84.6)
PBSC+BM 3(3.0) 2(13.3) 1(7.7)
BM 2(7.1) 1(6.7) 1(7.7)
it ABO IR PTEL[ 1) (%) ] 0.198
[Ny 7(25.0) 13(86.7) 8(61.5)
N UL 21(75.0) 2(13.3) 5(38.5)
LB F R A [51(%) ] 0.439
it 5(17.9) 1(6.7) 4(30.8)
peg 6(21.4) 3(20) 3(23.1)
LR 11(39.3) 7(46.7) 4(30.8)
Bt 6(21.4) 4(26.6) 2(15.3)
MNCI x10%kg, M(FLF) ] 10.08(6.65~30.52) 10.17(7.79~16.94) 10.00(6.65~30.52) 0.988
CD34 4t x10%kg, M(FE ) ] 2.73(1.59~6.10) 3.13(1.59~4.62) 2.42(1.88~6.10) 0.328
T3 A 2 [411(%) ] 0.655
Bu+Cy+FIu+ATG 6(21.4) 4(26.6) 2(15.3)
Cy+FIu+ATG 22(78.6) 11(73.4) 11(84.7)
GVHD T [ 1] (%) ] <0.001
CSA+MTX+MMF 10(35.7) 10(66.7) 0
FK506+MTX+MMF 2(7.2) 2(13.3) 0
CsA+MTX 13(46.4) 2(13.3) 11(84.7)
FK506+MTX 3(10.7) 1(6.7) 2(15.3)
£ haplo-HSCT: {4 L T4 S 1 s MSD-HSCT - [l g 4 A1 £ 3 i A0 ML AS AL PBSC - SMJAT i T4 s BM : 1545 s MNC - B2 4

s Bu: FIVE % 5 Cy : ERBEMERE ; Flu: SR PSS ; ATG : ST IR A AL BRER 115 CsA: R EE A MTX: FHZ(IENS s MMF : 55 9 12 Fi ; FK506 : fth 58 55 ]

GVHD: B b i 9
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Cl 41% ~48.8% ) (P=0.247) ., haplo- HSCT 4 .
MSD-HSCT 4 # i s cGVHD f4 % £E 43 514 0.,
8.3% (95%Cl 1.2% ~46.1% ) (P=0.283) , GVHD
PR B B KR i il B

VU JRITAHOCRE PR R

KEFBHE BRI Z % R, 241445
A 1P EAEEH G 40 d 224 %4 T aGVHD (iF
WE L9, A & A T/ IV R EEPE 2591 I 40 2T
SEBH FELEAE (SOS ) 45 ™ H T =1

41 100 d P , haplo-HSCT 41 . MSD-HSCT 41
CMV L E % A= %53 51 A 60.0% (95% CI 35.2% ~
84.8% ) .7.7% (95%Cl 0~22.2% ) (P=0.004) , EB
g BE I0LAE 1Y A& AE 353 51 R 20.0% (95% CI 0 ~
40.2% ) . 0 (P=0.080) . haplo- HSCT 4 4 {4
(26.7% ) .MSD-HSCT 41 1 {91l (7.7% ) i & A& i 1.
i, B0 AL K %R A R (CRE) i 48 v 75 (A T
B 23 A B HfL 1 s haplo-HSCT 20 111 (6.7 % ) He H 4 4
J th PR B (2 .

. BEVT B A AL

%2022 410 A 30 H , 28 il /& & o A 23 4l
(82.1% {71 . M5 24F OS %4 81.4% (95%Cl
10.5% ~20.6% ) ,FFS %}y 81.4% (95%Cl 10.5% ~
20.6% ), TRM 4 14.6% (95% CI 5.7% ~34.3% ) .
MSD-HSCT 41 2 il (15.4% ) 3t 1=, Hovh 1 5] 3E T
aGVHD, 1 1] 5 T 7% #b = i ; haplo- HSCT 4 3 41
(20% ) FET, BET- I K 4303l 24 aGVHD | HAiE J8 e
ZNF S RE I . haplo-HSCT 4 5 MSD-HSCT 4H
rh (s B 17 5 1] 43 314 1 429(23 ~ 3 212)d . 786/(58 ~
3 078) d, TRM 43 4l i 20.6% (95% Cl 7.1% ~
512% ) . 7.7% (95% CI 1.1% ~43.4% ) (P=
0.313) ., FEHJ5 2 4F OS K43 51 4 79.4% (95% Cl
61.2% ~100% ) .83.1% (95% Cl 64.1% ~100% )

A

i IF 4 i AR S A

" 131>

= REE TR QsHD
&

B 50 [
&
H
@
P=0.665
0 1 1 ]
1000 2000 3000

BhiEmE (d)

(Kl 1A,P=0.665) , FFS 43 %l i 79.4% (95% ClI
61.2% ~100% ) .83.1% (95% Cl 64.1% ~100% )
(K1B,P=0.617),

W

HRAA J& AA H—Ff = L Y ek Y, 2 0L T
FHAERMET . HRAA G 2 5, 548 K5 ik
78% ~88% , "™ HJEk Yk Ko PRI Y I 2 3 A EAE
R B 2 IR EAE3 ~ 641 H N H B
T 11T 8 vl | 4 I 20 i /2 R AR T
MR Z U T e 2 B R A, Ko B R
5% BRI A0 AR P RE AT Rk oE PR B IR H
SRS 2 T 1 25 ] S B0 R I Dy e el I
ik T RE R , AR ZH HRAA B35 ILTE HHOCHE
JF5 B3 AN 257 Sy B4 DRI St e R oA It 9 2 B
IR AR PR BEAPE R0 . AN2 28 (9 F
BVE 65.5% , i A tFiith 25.5(9 ~ 44) %, )
S B B 5 4 i A s i s ] Sk 2.0(0 ~ ) AS H
FI A B R AR T R IR B

5 AARRL, HRAA [ —£3R97 Z R A IST 5
allo-HSCT. X T 5 &1 K % i 48 5t % AF & A9 i)
HRAA FBE B EI697 I & i o2 e, Osugi 55 il
5% K& BLL E HRAA B % 52 ATG I CsA IR JT
6 1~ H J5 B B 2% ff R ol 70.4% , 10 4F OS K N
88.3% . AHLLUAENIF Won , 52 1ST B9 3R1%
T AAFH EL , HRAA FE 5 B G s il BT 75 BsF [i) ) S 358
K:[21(4 ~100)d*%f13(3 ~139)d,P =0.048],{H 3/}
H (34.1% %t 34.1% , P=1.000) .6 4~ H (56.1% %}
53.7% ,P =0.787) J2 124~ H (73.2% %} 68.3% ,P =
0.558) IMil & % 2 i 3 25 S ¥ o e it 3 L
EMBT B F 5% i /n — £k #5222 IST ) HRAA & %
104F- OS #4168 % , Il — £ 4% MSD-HSCT 114 %

s 100

h A 4 i L T B
R 13

50 - R QsED

TRMAEAFE (%)

P=0617

1 1 ]
1000 2000 3000

BhiEr [ (d
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104 OSH A 73% ", AW5E h 2 i i 5 AE A
ATG+CsA ifJ7 Josk , 28 il HRAA 4 B ML e 1) 5
SRR N 82.1% (23/28) , 2 4F OS %y 81.4% (95%
Cl 10.5% ~20.6% ) , 2 4F TRM 4 14.6% (95% CI
57% ~34.3% ) ,FA )5 100d 1T ~ IV aGVHD £
T AR K 25.0% (95% Cl 12.8% ~45.4% ) , 2 4F
cGVHD £ B & 4 % H 4.2% (95% CI 0.6% ~
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