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(HEE] a« WEXT IR M T 40 M (allo-HSCT ) 16Y74k Kk T8 P A: B rEA I (CAA) FIH
BEWG A LR AR (MDS) SR &M MDS Y73, &k #EEL 2012 45 2 F & 2022 4 2 F ARJ0 B0 TR 24t s B e
LR 32 allo-HSCT A YT HY % 32 19, Hirh 4k % T CAA B9 MDS 20 12 fil . J5 &t MDS 44 20 7], o mi2H s
AR, BRERAE (CIR) | JEREEIET: (NRM ) RRILFMAEFRE, £-F  CAA#EREN MDS (1) i i [E]
9120 (72~180) DNH o B A BEAT allo-HSCT A7 fa AL BEVIIS [ 36 (3~79) AN H o Giit 3 4FREVIAS R, dkk
F CAA () MDS H S A FEERE TR & MDS 4H (83.8% vs 45.0%, P=0.035) , CIRE TR & MDS 4 (16.7% vs
55.0%, P=0.021) . MAHTCFAAArE . NRM R 2EFHTHITH R L (¥ P>0.05) . 4#& 4k& T CAA K MDS
BEEZ allo-HSCT IAY7 Ji AR 245 R T IR 2 v MDS (3%, AT allo-HSCT 457 AT eGEH 5 o
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Efficacy of allogeneic hematopoietic stem cell transplantation in treating post-chronic aplastic anemia induced
myelodysplastic syndrome

SHI Yue'?, YAO Yanhong', YAO Jingjing', LIU Zhibin', ZHANG Lirui', GAO Feng', LI Xiaoyu', FENG Shuqing""

1. Department of Hematology, North China University of Science and Technology Affiliated Hospital, Tangshan 063000, Hebei,
China

2. Department of Medicine, Tangshan Vocational & Technical College, Tangshan 063000, Hebei, China

[ Abstract ] Objective To compare the efficacies of allogeneic hematopoietic stem cell transplantation (allo-HSCT)
in the treatment of post-chronic aplastic anemia (CAA) myelodysplastic syndrome (MDS) and primary MDS. Methods A
retrospective analysis was conducted on 32 patients who received allo-HSCT treatment in Department of Hematology, North
China University of Science and Technology Affiliated Hospital between Feb. 2012 and Feb. 2022, including 12 patients
with post-CAA MDS and 20 patients with primary MDS. The overall survival rate, cumulative incidence of relapse (CIR)
rate, non-relapse mortality (NRM) rate, and event-free survival rate were compared between the 2 groups. Results The
median follow-up time for CAA to progress to MDS was 120 (72-180) months. All the patients were followed up for 36 (3-79)
months after allo-HSCT. The 3-year overall survival rate of the post-CAA MDS group was significantly higher than that of the
primary MDS group (83.8% vs 45.0%, P=0.035). The 3-year CIR of the post-CAA MDS group was significantly lower than
that of the primary MDS group (16.7% vs 55.0%, P=0.021). There was no significant difference in the event-free survival rates
or NRM rates between the 2 groups (both £>0.05). Conclusion The post-CAA MDS patients have better survival after allo-
HSCT than the primary MDS patients. Early allo-HSCT treatment may improve the prognosis.
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B E B S P #X 1M (aplastic anemia, AA)
BALR S RPN H RIS, A 5%~ 10% 195 1)
1 10 4R N 2 RAE BRI, Fe bR HE 2 A
F ARG BHHEHE A 255 IR (myelodysplastic
syndrome, MDS) . [ A 4 Al B 4 i £1 28 11 R A1
SRS L R OR, YA AR KR KR I
JU 20 S i BR AR LR YT B AA IR B D) KRR
b, e A BB 32 B EE S e DAL 3 1M T 40 RS A
(‘allogeneic hematopoietic stem cell transplantation,
allo-HSCT ) #ATIATF =7 o M4tk P A W A 1 32 1

( chronic aplastic anemia, CAA ) ZIHE ABE
HEBRIGIT AR Ja WAL MDS (14 J 3 L9144
1%, HRTE N AME S R B R s
AR SCFEE X CAA B4k MDS 1y, it 5
J5L & P MDS 3 1Y% FE o3BT, WFSE allo-HSCT if
Jrak & T CAA 1) MDS B II75L

1 ZRFF®

1.1 g&6 A BT 2012 452 A= 202242 A
FEAEAC IR TR B2 e 1 W BHZ 2 allo-HSCT iR
ISP 32 B E YR, CAA Y ERST & AA 2 BibR
DT, MDS BrBefT A MDS B2 IBrbRifE e .

4k % F CAA [ MDS i # 12 i, 5 10 fl,
22, HALAE R 30 (20~48) %, 2 4
M IR I 2T 3R PR o 10 151 G € A A U AE R
A2 B S8 A% T g3 ) R 45,X-Y[12)/46,XY([8]
46,XY,del(8)(p23)[41/46,XY[10]. 3 1] % 1k J5
MDS H:H %748, 44k ATM . WTI1, NFI1. SEBPI .
EZH2 5275 . MDS FEE IS £ 1 54 4 1],
MDS £ A4 s £ 2 1 6 5], MDS £ & 14l
MR E SR 2 Bl B BENE R R ARG AR AR
Je WA R ARG BREIE 5, A UL B BE 21 4k fb S wE S b
RS R BTN EBR UG BT R S5 (revised
international prognostic score system, IPSS-R) #fjiE
AR, IRfE 5 . hie 3 1. S 4 B,

Ji & PE MDS Ji 3 20 i, B 14 6. £ 6 i,
TS 32 (14~40) %o 14 B AR IE 5,
A 6 9 5 5 A% A 43 0 R 47,XY,+8,1(17)(q10)[ 7]
47,XY,+11[171/46,XY[3]. 45XY,-7[16]/46,XY[4].

47, XY,dup(1)(q21.932)+8[18]/46,XY[2]. 47.XX,+
8[15]/46,XX[5] Fil 46,XY,del(20)(q12)[20]. 8 fil&If:
MDS #H ¢ 3 [ %€ 48, 1 i ASXLI. RUNXI

SETBPI1. U2AFI. p53 (17p13.1) . ZRSR2.

ETV6. DNMT34. GATA2. MPL. SRSF2. TET2.

IDH . STAG2., DDX41, MDS f£sIa40MuG % 1 %
8 f4il, MDS i 4f 41 a3 £ 2 %Y 9 5], MDS %
Z MM % T 5% 2 1, MDS FERIR R 4l 21 40
WL B R R A NG BRI, 2 B
HHELF Ak, ToRESMIIRE RS . IPSS-R KU S AIK
f& 5 6l P 11, =iE 4.

12 #HHATEF 5 E 4K T CAA K MDS 4:

LW H4E47 allo-HSCT, A% P RALIGIT.

Ji % P MDS 4 : IPSS-R A AE 1 A ™ il /N A 95
ik, PEARANMEELZ | AR AN R TS Gk
WA B AN UG 3 R ) B8 E B4 T allo-HSCT, &
R4 £ W ARIAYY; IPSS-R . & i i 4 1 25 7%
B Crafh, #RE s T AP ERTT, &8
53 HAZAT allo-HSCT. X 2 & f i+t 20 U Fir/
EMIE R & H =1 000 pg/L 1B, APk
HIT

1.3 #Hamz X FREHAME 16 (4T
CAA ) MDS 21 4 9], J& & tEMDS 4L 7 f4] ) , H
FRARFA A 21 61 (4% T CAA ) MDS 41 8 f,

Ji & MDS 41 13 1] ) o B A Jr Xk FH B 4l 41
I3 i 4 A A .

1.4 TR % [EM ARG BARGE FH  R 0 F
B IR ) % PTREIEH 2 g/ (md) X1d, H
M7 32mg (kged) X3d, FRBAREHG 1.8 g/ (mi«d) X
2d, HERA AR ER LR T &
[Fi] e 42 AH 5 A B B8 R At L, g e HE A
HIME4g (m'ed) X2d, HIH L5 0B
FR R ANAR, (R S B T N i 4 e 2 K AR
2.5mg/ (kged) X4d,

1.5 B4 itss £ A (graft-versus-host disease,

GVHD) #F% GVHD iR FHER 5 A+
HH SRS + N 2 B e i 8, AR R T Nk
B . AR A JC GVHD S LA Tk s, R
AN G AR N E T 1A A wiE, P
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AHE P AE R WD A By e 3 1 H Jkf55. TPSS-R ™H.
IR B E MR A 1A, MR T4 22 #hEFHERMMAEL LT CAA I MDS

1. 3. 5. 11 K424, IPSS-R . @fGiilm i 44
BB EIRMR A 6 D HIE, FEEH ST
5510 3. 5 K& ; BEIEAHE AR A 9T
f5r, RIS TH 1, 3. 5. 11 R&Z.

L6 e L FHE7  EIKEEETES. FRA
I T =5 7 200 R R, VKR T RIS M
IR TS I/ INR DK A T, 0 IR 0 R e i 977 U
gy, AMETCH 2 b AT R g

1.7 #eFmaFampash i, RERME HEEK
TSR AR AR B R R i AT 5L . ffHH COBE
Spectra [l 40 g 43 B AL RS2 20 & vk 4. +
20 B R A T 1

1.8 e Fdirfs M R4 A . bk
AMITHEC>0.5X 1071, F§4523 do Ii/IMRAFA: 7
A A /N B E LR, /R T $0=20 X 10°/L
Fre 7 do RIBPR IR E B 7 Je iRl 4
AR 2R IR TR A o SR AR A BB 3 7 0] Bt
Vit B, W HIEREYT . AR 2SR TR
B —E Ol . VAR AFE SO T2 ki v T iR
FIEUEFE DTSR E LT, dER AFET (non-relapse
mortality, NRM ) & SCHBRE & LLAMEA] i R 5 i
MIFET o To A A SO 2R A T T i 22 4
IURSAE AR OCIT AAE

1.9 %t ] SPSS 25.0 ik 17401t
ForHre FERVORER AR (VB ) FoR, 4]
PR FHARR ARG 365 TH BT RER BRI B 38K
PN, dLIR) e R H Fisher S VIR L . FEAHZ N
AR T S AE AR TR AR . BRE R
( cumulative incidence of relapse, CIR ) S NRM *%,
XF B A A RN TG 1 A A7 3 804 >R 1 Kaplan-
Meier 4E 77 70 Hr 4L B, CIR I NRM K08 {8 B 7%
B XA, 38 3 Fine-Gray & 30 547001, K56
KHE (o) 4 0.05,

2 # R

2.1 %K FCAAWMDS %% — &t 12 4%
H CAA BBt R A RS HERGERIRTT, YR
U R AR e IR . R A RS 2GR TR, A
R30I, AR GE S B, 2 4 B, 125 12
BB PO IR R FE AR R R, iE S MDS.,
CAA # &2 iy MDS #9457 B [8] 24 120 (72~180 )

2 S A% A B T DR M MIDS 4 [12.56
(8.27~23.34) X10%kg vs 8.68 (5.00~19.00) X
10%kg] , H 2 5% L4322 X (P=0211) ;
CD34" 4il i % T Ji & 1t MDS 41 [ 7.56 (3.27~
8.34) X10%kg vs 4.25 (3.42~8.71) X 10%kg] ,
ZRINTG I #FE L (P=0.679) . 4%k T CAA
[ MDS 21 A Mk 20 AR A Y A A2 B ] 2 10 (8~
26) d, Ii/MRAEAR AR 12 (10~28 ) d.
JE P MIDS 41 Hh P s 41 AR A A 1 R S st (R R 14
(9~90) d, IfiL/MEAE A G H A2 R[] R 16 (13~
90) do PIHLZ[AIMARRIZEFEIG 4 X (P=
0.642. 0.591) . PHZHIA TR AR M9 i
23 GVHDZ A# A 100 &4 1T~ 11 JFatk
ALY PirE F 98 (acute graft-versus-host disease,
aGVHD ) , BREA R K 31.2% (10/32) 5 4k%
T CAA ) MDS 4 & A= % 33.3% (4/12) , Jik
PEMDS 41 &% 30.0% (6/20) , 2RI E
X (P=0.573) . %% F CAA ) MDS 4119 4 fi
FU TR R, 1 BI5E 2, 1 IR
I~ 1V aGVHD, 2 B4k M1 R Y diE &
J% ( chronic graft-versus-host disease, ¢cGVHD ) .
Ji & 1 MDS 41 1) 6 5 J 3 v, 2 ) 45 T b Rz I
W&, 1 Gk N IT~ IV JEF aGVHD, 1 %4k N
cGVHD; 7j 4 i th i 45 S e ikl 50035 &, 45 7 0%
KR, 3 ISk, 1 Bl cGVHD,

51 & A M~ IV aGVHD, Sk & 4 KNy
15.6% (5/32) ; #4k%F CAAIMDS k4R N
16.7% (2/12) , J& %% P MDS 4 & 4= % 15.0%
(320) , ZRIGI¥EX (P=0.634) ., 4%
T CAARYMDS A 2 il & vh, 1l 1~ 11 B
aGVHD #EJE MR, FFUR 25 Tt vd 52 w15 15 K o
WME, LGS T AR AR, GVHD /3
Y s 11 PRI 2 00 B 40 B v ) 175 & aGVHD,
— 4R G e B R A A bRy T s
ZEfi# ., JRRIEMDS 1 3 Bl ET, 1R T ~1
J& aGVHD #E BT R, FFUR 45 T G e 3 il 5B A b
R RE KAl e, J54E GVHD N 1 BifiFAE
GVHD, TR ME . NTH . s, &
AR . PER BRI SEATTICRL 1 ] s S
TN K, HEIGPER BORER . e lmin . A
JRAERIT, IRk
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6 19l &= cGVHD, S kA0 18.8% (6/32) ;
kKT CAA I MDS 4Lk KK 16.7% (2/12)
Ji &M MDS 41 & HE %5 20.0% (4/20) , 5T
Giit 2B L (P=0.601) . 4k & T CAA i MDS
iy 2 B T~ 11 aGVHD $44kimik, RN
KRR+ DI BB, TR EZ R, 44T
Wiz B EIRIT R G2 . IR & 1% MDS 41 4 191 8 3
o, 2 il T ~ [T B aGVHD #Akiiisk, 1 Gl K
R IEA i A AE, 1 BB cGVHD %51 b B it
WE . ORI G IRTORG 1 B
cGVHD &I iYL, 4 THUsgL 5 a] & e inyr o
e VIR BUFE . k518 cGVHD, 457 b
R . ORI Ry, VR . AT e S
Gk, Rk
24 RERAMSBHAMXFTEAE HKEKT CAAK
MDS 4, J5 &M MDS 4 E 40 i sk e & A= R 51
R 50.0% (6/12) | 55.0% (11/20) , PiZH % 5H
TG B L (P=0.536) . AT HEEHEBIURT .
KAk Al FIPRIGYT e RS DUEC D], TJCE 40
MO BRI 1 R A . PR A 11 % A S i
e . 12 % A BT / B VR R, 4 T i B
WIS A R s e / W T R R PR, . RS R
M/ RIS E R SR YT . PR R G A AE
200, 1 BB A2 RGN A
£ AT AT M S S
2.5 AAWINU 4hkT CAA ) MDS 4 FlE & P
MDS ZH 1 3 4 CIR 43 il 7 16.7% (95%CI 2.1%~
48.4% ) F155.0% (95%CI 31.5%~76.9% ) , 4k %k
F CAA 1) MDS 4 CIR ik F Jii & 1 MDS 4, 257
BHit#m Y (P=0.021, 1), BRBEHELT
THER . BEE I C A0 M e R AR AR
26 FUEAMEIL BAEARGEPAFEDT 36 (3~
79) ~H .o 4% T CAA 1 MDS 4 A1 & 14 MDS 41
1Y 3 4 AR AF 3 g3 0l o 83.8% (95%CI 51.6%~
97.9% ) F145.0% (95%CI 23.1%~68.5% ) , # % T
CAA [ % MDS 211 3 4F BAA7 5 TRk
MDS #H, ZS5AGI¥E X (P=0.035, K 2) .
Yk kT CAA [ MDS 41561 2 il (1 BFEFEINE
&, 1 BIFET GVHD & If &Yy ) | &M MDS 4
Bers 11 4 (7 BIsE TR &, 1 63T GVHD,
3 fIAEF GVHD /5 3FE4Y ) o 4k& T CAA 1) MDS
ZH 1 & MDS 2H 19 NRM 2435114 8.3% (95%CI
0.2%~38.5% ) F120.0% (95%CI 5.7%~43.7% ) ,

EZRTG I E X (P=0360) ; THEFAEAER
3 3R 50.0% (95%CI 21.1%~78.9% ) F1 25.0%
(95%CI 8.7%~49.1% ) , ZRILGFITHE X (P=
0.157) .

— k% F CAA JMDS
—JFkMEMDS

100 ¢ P=0.021

751

CIR/%

1‘0 2‘O 3.0 4.0
il A
El1 7 MDS 2EH 3 F CIR
MDS : B A 5 W LE A AE ; CIR: R KR s CAA A VER
PR BRI

— k&% FCAAJMDS

P=0.035
100 5
—JF L MEMDS

BAAFR Y%
9,
(=)

251

10 20 30 40
Fs 1)/ A
B2 FWEMDS EENIEREEER
MDS : B L T LR AE s CAA Bk FAE B AT 5% 1.

3 31 g

AA JE T A0 F B S A O 1y R B
HRE WG TESR . AA ZIRHL 5 40 i e A e,
T 40 B G 5 0 A 7 T2 A, R YR B T
SZALH B R I AA B R SRG . AA 4k E R
A B i 73 1ML ( severe aplastic anemia, SAA )
CAA, CAA 5FTAH AA BH 1 80% L 11 #F5%
KW, ML SAA, CAA BA s S . 1AM
o S S UHE I I G, b R I S i O T 58
th, HA R SORE R, X FG T ROR
i, A EME R XU AN AA B
BIEHLTI 0 F BT BER LA . IBITRERA—
HBIRA . ZIRITHY AA BE I v BERAR,
RE & RN Ak & MDS B I, & 105 $5 22 19 JF:
Keggz—"

Iy SRR GY B, AA R S I
B A7 R A 33 (11~88) N H, ZAEA Ik 2
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B Yo AR TR s AA TRYT A S LEL it JRE ek 1] I i
KFIRIT IR, ik 5424 H 525740 H.
B — IR B, 17 51 AA S5 40 R B i i
I 1) S5 TE R I R L B[R Z9 0k 35 AN L BB AR
G MR R 41% 2, Kim 555 %) 123 B AA S5
4k % MDS 5 5 & P MDS #E 3k 47 T i, kW
WA BAFR, HAR, TR R 2ES., M
R E SRR, AA B4R MDS 1 R A7 B[R] A
1~34F, X SRR RN ARG T 4%
&% F CAA ) MDS & 12 i, 25 3 5 /R CAA ¥E
J&& 4 MDS o H A B ] A 10 4F, B KT RE AR S
BRARGE . BEAEOF 5T A0 E B0 4 AA B,
H 225508 3 12 52 3 0 e R 200 L e 2 3R R F1IRT
HARZIFAEE, AR R £ T CAA &
H, LB IEZ IR E A MR IRYT, W
Wy e 3, Bk R MDS, X # o fE 4
S [R] AR 7 25t B G Ak, AP % A s [ 4 Sk
B BB RS . & LT 5 T8 FE CAA IR YT
AR, B R AR A B TR, S
i I 20 A A A (2 2 SR T )
A B s GO BT I R, e B
1 RE (Y 5 0 55 SN RS P IR S kL g e g
LR R & AR AR . JRTTRUR KR CAA &
HEEAM I EA A RS, BefgbE A &
T E VT B S Ik L AN, Bl B R P R 2
Sy BB AR 1 AT RO CAA ETIA
T AN AAS B, ek va e s>, M />
AR R . BRI, B FRIAGHERS, CAA BE)
JNE IV 1T A FECIE 24 DNA 2468, o i i il o
Ao N e S bl d 2 SR R NS B S NTTE
HECAA WFEAL ™ L 3 BN MR- R SR E A
FERREA Rk B BRI, JoIkFHLIBT CAA PIR
AR S, R 8D s B s I B b B A AR
L, RIE R TT ROCR BT CAA BB, 75T fg

LB HE AL, R AL I ] B R EAL R
A 20T gRAN PO PEIE S MDS fid R h, ek
PR ASTE M, Bl S A2 Y S e e
ik, BUTE BT VS Ak s b, BRI Y A A%
B SH R LR AR I . AR A R IRIAEIESE T
XA, CAA FERE N MDS () FR AL E] R 120 4
Ao XTRXEEBHF, B TR, 76 Mgw
ARZS I & B BER A I . W BUAE AR R R Y
AR S w | RGN 2 sl SRR A, AT
TN R . S0 H R A T allo-HSCT i

7, BB IGE R TS

AW IR, BALARG 34E, 4k T CAAM
MDS 2 15 & 1 MDS 2H 9 5 A 77 R 53 51 83.8%
(95%CI 51.6%~97.9%) I 45.0% (95%CI 23.1%~
68.5% ) , CIR 70914 16.7% ( 95%CI 2.1%~48.4% )
F155.0% (95%CI 31.5%~76.9% ) , 4l % 5F
H St X (¥ P<0.05) , T W4 1 J6 =
HAERLNRM %22 R g 2 5 o DL B8
WoR, AN MDS AR kF%Km, BEARE S
HEERR T4 K T CAA Y MDS 4., 1% 5 BEA: 3¢
Bk AR I8 S A — E 25 S M LR A AT RE
P2 83 TR PN A B SR 7 &R E AR G,
HEMTRECT BAEARSERENESR, AUFRE
U 4% % T CAA 1Y MDS 41 58 3% ¥ R i 9136 77 5%
RIUF I CAA B, BEIRFFELRT RIS, MR HL
il EoRE, CAA diHE T K&/ 9 # A [H], MDS
SRR A, B BEHOABE R AL F CAA BB,
SECEAS ALY T, BE AR A2 T LAY
A, I TE TR R, TR R A
ff, M ATAT allo-HSCT IR 7 Ji A& W, I/ T & HE
TR BT SO AR SR Y B sg . HOR, X R
ERT Pl G SR TR o =T 7 AR TR L PP AN TR
TERAE AR AT HATHEBRIGYT, AR T = B0 A
XPRSAE A B A T, I R X A A7 3k Bl 1 TfT 52
W, e, FEPR 2R R TS AN R e o A A A 1
FE HE TPSS-R P43 B Ji s 41 i L 451 X6 B A 70 572 Wil
H2 AT R & T MDS 4P B2 i e £,
TR AL, R 98 A 45 p53. RUXNI . ASXLI
o ETV6 5878, XS R TR AR ; 4kk T
CAA ) MDS 2 HP A4 105 g s v 46 19 G o %
AL A BIPEA UG A K1) EZH2 %78, Tl P
B EIRITROR M 22 51052 BNG YT A O R 52
Wi, 4k % T CAA I MDS 40 5 % — & 12 i 1 4%
57 allo-HSCTIRYT, MR T L EMARIT. H
T4k % T CAA 1) MDS 40 14 2 & K if [E) b T CAA
WY, % kA FE AR, o gai Ak 5k ) s,
% LW RARIRYT G 5 B i 2F i, F
T R e 46 s S A i 8 JRURS: . MIDS - ELAT 48 i 1Y
S, AW EAIBIT A RCRIUR 40%~50%, H
TR, BT &P MDS 41 (IPSS-R Hi
1) BERLHEAT allo-HSCT 67 1 5 3% AT RE L iy
HEATRA, T BE R4 W LR EIRYY, b
R SERTAA B T A A AR, DD X
&, 4K T CAA By MDS (8 HEgmR s b, 1
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