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Application and research advances in stem cell transplantation for severe aplastic anemia

Ding Yubin', Tang Yufeng?, Tang Xudong® (‘Department of Hematology, “Department of Laboratory Medicine, Xiyuan Hospital Affiliated to
China Academy of Chinese Traditional Sciences, Beijing 100091, China)

Abstract

BACKGROUND: Allogeneic hematopoietic stem cell transplantation is still the only cure method for acquired severe aplastic anemia. How to
select patients for treatment has become a research hotspot in recent years.

OBJECTIVE: To review the progress of allogeneic hematopoietic stem cell transplantation from three aspects: HLA full-phase matched
unrelated donor hematopoietic stem cell transplantation (MUD-HSCT), unrelated cord blood transplantation (UCBT) and haploidentical
hematopoietic stem cell transplantation (HID-HSCT).

METHODS: Literatures on allogeneic hematopoietic stem cell transplantation for severe aplastic anemia collected in PubMed, CNKI full-text
database and WanFang database from 2000 to 2018 were retrieved with the keywords “unrelated donor; haploidentical; unrelated cord blood;
severe aplastic anemia” in Chinese and English.

RESULTS AND CONCLUSION: MSD-HSCT is the first-line treatment for severe aplastic anemia, but in view of China’s special national
conditions, HLA matched donor is not easy to find. As an important alternative treatment, MUD-HSCT is close to MSD-HSCT. However, the
incidence of graft versus host disease and severe infection after MUD-HSCT is still higher than that after MSD-HSCT. It is still necessary to
consider multiple factors when choosing MUD-HSCT treatment. Umbilical cord blood hematopoietic stem cells are widely used because of
their abundant sources and high match success rate. The probability of UCBT is very high when the amount of pre-frozen total nucleated cells
is more than 3.9x10"/kg. However, in view of the delay of UCBT and immune function reconstruction, unless other transplantation methods
are not feasible in clinical treatment of severe aplastic anemia and immunosuppressive therapy fails in the first course of treatment, UCBT
should not be considered. HID-HSCT has the advantages of easy access and good compliance of donors and is close to full-matched
transplantation. It has become an important alternative to transplantation. The use of baliximab and/or antithymocyte globulin is expected to

reduce the incidence of graft versus host disease and expand the clinical application of HID-HSCT.

Key words: severe aplastic anemia; unrelated donors; haploidentical; unrelated cord blood

Funding: Special Research Project in Chinese Medicine Industry of the National Administration of Traditional Chinese Medicine, No.
201507001-13 (to TXD); the National Natural Science Foundation of China for the Youth, No. 81303127 (to TXD); the National Natural

Science Foundation of China (General Program), No. 81673819 (to TXD)

0 3|E Introduction

RAF AN R R —F L BNF 0B MR
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R R A B 5067 F B K 7(2017 5 0) S0 A
i s <354 EAHLAAR R ER B A
FERR Mt B, o R EF AR At fr, B EHLAAE
SRR % o T m e f A, 3T >335 9 R R <
35% 12 LHLAAR 4 F) Je Ak o9 B 2 & i 40 8 i 4m e 2k
E AR e @I E G IR iax AM) BRI HE T
HLAAE A F % 43 % % o T 4m o 4% A5 T 3004 IR m e
REZ A UK S @Ik & G F R Fa & A% T LA F 5
TRFAGRE R REE, MAESH T E 6 RETRALA
BRAMIIE ERETF MBI, TRRARBFER
o B G HLA S AR A T & Bk 1 o F 4m i A% A AR R AR
Eig, 20074 69 11745)38 ha 3| 20164 49 2704) (38 K
1319%)"7, Fl—8f HIHLAS AR AR itk & & dn F tm 045
AE A 25947038 A 51| 3134) 35 K 21%), TR AARH 2
B AZARAR ik o T IS AR K E3E A, NE 61
¥ n B 4584 (3 /m866%) 0, HLASAR A K (44
T IS AL T BAFE T i ED, HA AT R
£ AR WO AR HLASAR & K A i d F fm J0 A5
A>40 % 49 B 55 F M 2001 £ 20094 49 944 (4 4F104)
¥ hn %2010 £ 20155 49 227 4) (4-£370). L& £ %
LR E NN E A A AR R A AL R a9 ek b
MHLAA A AT kA3t 2% o T om fe S A . 3F 4% B dn 5
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AR An P AZIRAR B2 fo T fm R AS AN F B AT RE,
R A T A AL A B, R HLAS AR S
T F A v T R AL 6 T BT . 697 x £, HLA
e, ARG EATF mReBE#ITT EL0R, A
B FRMEMFARBEGTXETAFARFLR 0
g RAE . de TR AR R L B4R Y AT R A A ARE
57 F K.

1 ##FAAE  Data and methods
11 BRFRR

BEARIGEFRTE. 5% —AEH £20195F 1A #4740

FEXHATR: 2000220184, € &4 KiE55 N
89 K,

#% 25 #¢ # £ . PubMed(http://ncbi.nim.nih.gov/
PubMed). ¥ E %= B £7F] & L F 38 & (CNKI) (http://www.
cnki.net) & 7 7 % 4% & (http:/lwww.wanfangdata.
com.cn/).,

mEIF: FEXAAE KA
haploidentical, unrelated cord blood, severe aplastic
anemia”; XA &I AH “RARAEE, LKL, L
A, FR A AT T A

ke 21 A B AR #1 (((( “unrelated donor”
[Title/Abstract]) OR  “haploidentical” [Title/Abstract])
OR “unrelated cord blood” [Title/Abstract])) AND

“severe aplastic anemia” ), #2 (L x4t4 OREAZIR

“unrelated donor,
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1.3 HRERSXEBREWN E &I Ldk466%, 1
AT AN G HER 5 AR B B LKA bk, HERE Y-
R EAE G WAR IR, ERALEL, HBANATE, R
R NG Lkt 4T454, JUE1L.
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severe aplastic anemia”; (3)73 75 Hiudhi e

@) ok &Ry “ TR

&, ARG, TG :> K2 Bk 466 1
iy, R A A A A A B

<: (L) HEBR 5078 B HITE SRSk
(2)HERR I 5 % 2 A E A P A 7 SR

IRZYAN 62 J SCHk

1 X EREE

2 #Z5R  Results

2.1 HLAZHEETXEEEMTHREBE

2.1.1 HLARAEE T X A4 3% dn T 2 0 A% AR 69 74 77 B
B EA A SRR AR R RS 6 TR R, KRR AR
T RARRG . BHETVARILE E 6 d w0, BB
FROBRFE A, FoBENRBREABE, 420
it S THAZ B S b M Vg, £iX2E
B, R IR BRARFERT LG A B TFRFK
Z —RHLAS ARG F Jetk i T i JAs A, e R A
HLASAB &8 Rl et , B EH F#6<40%, wAFF)
MRS A, 48 E IS HLAS AR & F) Jo sk 3% d T
A AEAE h— %06 57 00, sS40 % B & <40
%12 RHLAS AR A R I 6 3., & R MM am it sk
F G Ik B m IR & G AR T0F AR BRI R E T
FARAFH—NEE 6T, TR T4 F R gt
T B LRI R G [ e R & 8 6 77 L
R AL EH2KE T TRFHLAS AR S L R4t H %
F m A AL R F 2R TR a0 LB & [ B R
A6 . HLRIEIPHEIET AN ER AARFHER
B H, BAT2R BB ITE LT R FERA
30%-60%"0Y, B phat T A HLAA A8 &84 B Bt &
FHHBEZ—REBIHETERGER B ARFHER
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EH, RS KIHLASA A0 L, B34
G F EHLASAR A T fn 45 A3 3% o T 4w IS AAIS 5
R TR LG T RFITLENR A, HLASARS
Fo A 2 o F dm oA 0GB B B A 70%M 12,
A AHLARE H A LR S LY EE, HLASAL
FAEHE N T im oA O 2R S, BN MM
WAL X THLASAR & T KAk 4 & o F dm oS 4006 7 &
ABAGRBER R EATERETESFAFEMN
1989 % 19984 #932% k7 £ 1999 £ 20044 4557%°*,
2.1.2 HLARAEAG T K A4 & o T m o A% A8 649 76 57 AT
% 20165 (B HAMEFER MIEdH T LY IR
B HLAS AR A R £ o F mia s A F &
HLAZ 486 F) Jedt 4 L5 IAN 7 A2 % 72 47 176 77 L akeh
TABAABREET RIS, HLASAIES L AbE % d T
ba AL R ARG S8 B TR, 25 HARIE B 64 BAK
B Taey TR ERT, BFEZFHRHAIL X
(HLA-A.-B.-C)#= I % (HLA-DRB1.-DQB1)#i./& 10/10-
RO/M0-E eyt . A T10F LN FILEEA FAER
MR, o R BEAHLASARA 0 e gt , TTH A%
JEHLASARA T A % T tmfeAsd, W Rob22it %,
TG 7 e B AT IRBASHE 77 010 B O B A
AR LR 89 =R SAT AR R A, HLARAR &R Ie k%
% fo F 4m i0AS A4 (n=940) Fr HLA S A8 A . % 3k 4 3% o F
m o454 (n=580)49 % A A % £ 2 £ £, RFHLA
AT RS E D T BT T K57 F
A BARRER R, EEQ S T SHARTILEHLALAR
ol AEH & T e A A S HLAS 486 F etk 4 1%
T oA AR VAT IVER,, RABES L REGRYRE
AR £ FP% mHLASAR AT ¥4k % o T fm oA 44
5K eI, RAGERLER, LAKAE
BRLERT RBIFETT. RE B ATHLAS A S X
M v T gm0 AS AR 69 57 3K E 3R U HLA A A8 A FF) Ao fit
Fik o T mfoAbAh, (2B iiE 2R, B ERENE
& BB HLAS A SR Jett b T mfe b %, it
FTHLAS A A o R4t 23k o T am A5 A6 57 B R
Tzt BB ILE) SRS, Rt E . SEIHE T
BRI F O, BTA e 2n 3 A ) 0
MR Ea+IRFOEAMEA —K 55, iz EMARL
L EH N EREFTES Y, AEEF LRIBEZ IR
R E O+ EAL TG, R E VY ZwAR, VA
WA i 3 B, 3R B F4%.10/10-3(.9/10- I A 49 £
Ak S —&K06 97 RN LA A8 A Fudn Atk 6 %
F, SRS ERIET i B B 0y F i i R P
3t F40% vA T 4g B F #HATHLAR AR A . £ b % fo T
mIg AR, 2 F40-60% 69 E %, R mIIRE
B+IRTOFATHE A k67 7 £. A T40-60% F#b
40, FE2XELMEAE, P mbmititi. —ARE.
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B FE AR, B 4ol bk ds tm et 35 0.2x10° L
Jili 3F B e fe — MR A BT 4945 % B 4 B B ATHLA S A8
AR KA o T A DT L) b g et
$#40.8x10° L' RS, A HKIEWHE8Y EHRTH
RHAT R SR AH) G, Fam A Lk e, T4
#>60% 09 &, ZRIHIE MR E G +IRFEEARKL
AT 8 B A A AP Rt TR E A HLAS AR S
T KA A 2d o T fm O AS AL 69 T A B A 1% AR b AT o SRAR
TR FARM R, B EEHLAS A ST X4 id
A T m O ASARAR H — R IG6 IT 69 7T Fedk.

2.1.3 HLARAEA T XA & o F fm o #5 A An HLA IE
At 2016F 3% E F A AFE R dsd F o445 :E, HLA
AARS TR E S D TR TR BEE B AFA
HLA I £(HLA-A. -B. -C)#= Il £(HLA-DRBL1. -DQB1)
#JR 10/10-3K9/10- I Bty A 4 18, B 17 o i Ao B A AS
AR S 8 — IR AR ATHLA [ £ (HLA-A. -B. -C)#=
1T % (HLA-DRB1)4% /& 8/8-. 7/8-#26/8- It fit. T fn 44 A4
FAE B MR R e R AT T Y dE8/8-m A ey
HLAAAR A K 24t i dn F tm i #5 4k 45 R 00 2 % F8/8-
e, E2REZSMEK, —RA4sT R FARFE
Rt B4 % o SHFR 4 R 75 R 8/8IE fie T o S At
5k g/8m et A AR bl BAFag 45 2P BN B M
WAL AT T SRR AR AL 32 7 e A M8 A P 275
BIHLAA AR A T ¥ At v o F 5 44 3. % A 4645)
J&FHLAAEA(HLA 1 £4= 11 £8/83,10/10EAe), % 294
HLATR A4 A-(EH 2 VA INF AR 5 24 RITe),
H AT R 5] AH17%F234%; FAzM 58 E]>2 000 d,
8/8IT Fit. 4 A% 44 . 5 104 £ A 5 4 80%, IF8/8ILALHY
AL EE G E RN AH65%. Bk, HLASAEA L XAEH
i i T 4w lo A AL T 4K 69 B AR ZHLA T £(HLA-A. -B. -C)
#= 11 £ (HLA-DRB1. -DQB1)#t /R 8/82k 10/10 IE A ¢4 43
#; REHEZTIBRIL0BEH B T At &4 o) Fih A 3 fn
BRFPRENGZAOHE.

2.1.4 HLARAEA T KAk 3% T 4m o A% AR 64 TR 22
FE BB A AL 0 B A ) 2 R AR T AR
LR FINFBHAR, ACRA B AT F ARG 0
BATHLAD A& T XA 1% dn T tm IO AS A TR AL 22 5 £
4 kP g B A IMEATIE B A AR
FlE. 2FKF AT WHRMRKEE T A b,
— TR AT WE M R A IR B BR A AR 3R A KA & A
437 (2 Gy)#y Tk 22 5 %P, B £ 94550 mg/kg
I T TR B AR A 11%H N5 £
MR EFHHR L, MiEZ100 mo/kgIBBLiES 7
W EE T H22% I T ADR 64 At RE; BAAEEE
a9 L) 9 7| A 92%A285%; 122/ FAF| F & & a9 A5 AHHE
S EABA( A A 8%A215%); 150 mg/kgt FREEBLEE B
LAEMEXR, BT PRHR. &, TH50 mgkgik
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BRBEME (4 R 12.5 mglkgx4)F2100 mg/kg3RF Bt (B K
25 mglkgx4)F# & h KB R G H &, b RKEE
FalkF E 2 37 b o A T AL 2 7 4.

B —RIFE L HLAS AR A K £ A& 1% o F 4w oA AR
FRAL IR 62 G AT RAER AT, e G272t
2 Gy#ATIR N EI37 , ARABEABE KM AE2 GyiS7
TR W ERRE, ZRREINL G HIT A REFE
#2 Gy, HpuAFi AL L ZIEE, 2.0-3.0 Gy# 4 4k
HANENEZARAERETLESF R 2028 K
é/J [26, 28-29]o

TRt IR E & | 2027054 Rk k—H &
L2 7 E A RS, SR THLAAE A4 B Je 4%
18, B AR IAHLA &89 F) e A HLAR AR & T X
A 3% o F gm0 AS AL P R ) AU R am B R R G T AR A
AR 55 MM mbRE G 9 A B 5 S
MO E G S hEAR & DA s IR & & (ATGAM) &9 4
% F| & A 40 mgl(kg-d)x3, KL m R E G
(Thymoglobulin)#-25 %] & % 2.5 mg/(kg-d)x3, &4tk A%
w3k & (Fresenius) 425 7 = % 10 mg/(kg-d)x3.
I o iR Fo B RS AR T P S IR UL 8 — AT G LN T 833
15)4% Al HLA IE Bt ) 2, (n=546) 3k % i 4% 4% % (n=287) 4
TR FASREE R BRG], 5D ARmieREs
KRR MR EOR T A B AR T A
AL 2R 44 4k R AT T s, AR R A IR R AEHLAE
Ao Bl A5 AR P iE # E HLAD AR & T KA 1 oo F 2m it
AT, SIS IS TR E D IR eIk
FOTMAHEANERENL ST RIUAR MK EE
3220, EHLAMA RS 5+, A DM
8 J 3R & € (87%) F= 4 M) IR 4w L3R ) (92%) AT TR
AL 3R T F 34 A A R AR, {eEHLASAR A £ 4
i F il BT, B2 R m IR E G TR
A3 7 K35 A A E(83%) B T LM IR ek &G
(75%; P=0.02)%, WIRAFR %L I, EBRAMELMLR
38 78 M R g A2 HLAAR & ) I A% AR & 64 B e & A 8K
(LM EZE 8 03%, RILMBRmILKES
2.2%), e G AEE B EF R ELAEZRZ(BR
JA) % 4m JR 3R & Ao R R fa JR IR R B 9 R A R 5|
#2.5%%210.4%). EBJRA#k BLL LG FA 1 Ik R T
AT ERA R mICRE A LT EH TR
Al ST R A 4, B TR T4 B e EB R A
T Ao ld R A K R AT A B R AT T AT T
ZRTFRMIRmORT QTR F R EH, TAEE
FEMBAES dF TR 2 F 200 mgA) 8 i, EFE
JUFEFR T EBsR B EALe) AL, FF BT 40l v Eteds
Mty 5E 2,

R 44 (Campath) =T vA 5 #A #12% (fludarabine,
FLU). 2Rk BB (cyclophosphamide, CY)Bx4 A 25
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(FCCH# %), FeCsmu £e9 A RhAf T s £
RAEY RS, MRS THETEFARFET o &L
AR EEETREZ—; FCCHEN A —MLE
ARV FLIE TR 0 K IR FEUKEY, 1% R FCCH
W FENEE T, BAETIEIARESHESK, L
R M AL R f£CD3 N B itk B 4w L P AR AL K HA A
. —REG AR T HLAS A A % gk % fn T 4 it
A ¥ FCAT & (A4 350 + IR B B e+ 30 M) I 4w ISR B
B)AFCCH £H#AT T iR, —H AKX KEA L (11%
vS. 9%), 125 FCAZ % (26%)48tk, A FCCH £ 412
WA LA R E R 64 R 8 4%(11%; P=0.03)P7,
AT 0 IR B O AT, TEZ
HLAS A& T A & o T a5 A0 TR A A 75
W B ARA AR B R0 A AR AR BN B RS A
WAL R IE G — R R it —F M AT BH F#>40%
JI A HPA IR 4m IR B @ R T g AR A T S R
M IR 40 0. 3RB @ % (Nn=564)55F & 4 & $63%, mAEZ
T IR o R R @ AT & 4 & F (n=161)5F £ &
FHABW, EAHH LI, FEHLASAS K £ Ak
1 o F 4 R AS AL P 422 T R IR M IR R G
0 EBSEAE L EASTY, MAETRAE S LT REZH
SR IRR IR IR B 6 0 B E B A 4 F 4 39%.
A, AFAFARFER 0P HTHLASASL
P R ) (s 2RO R L e WOk N al A
B IBEBLIE A IR 2, TR R m LKA Z a9 K
575 A8 U IR b IR R 8 (R L R R IR 03k & 8))
KT H I, AR A IE 0 e A4 5
EBEFEMNFREAERY, S1EAF S EHR(FCCHE)
B, ARAHEST T A EE &
2.1.5 HLARAA T KAk i T dm i A% A5 69 T 20 2
R EPTH FEMAF, RibRHLASAA R
¥ o F 4m J S AR AT & HLAA A A o X A3t % % o F fm it
B, BHEM T @R FRMgMe A A S
R, o E fo T ba R A A A3 AR AL M R £ R
R, A2 % P oSAR SRAE RSP R Ak A T tmpe k. 2t
AT LR F R B B AR 40 AT I A B AR T e
., BB RBR T HLAM A 8 B ILiE & %4
#, BHMBART@IRRG L, 1286 —T =B
705 69245) X HLAZ 486 FF) Je ik i o T 2m o 5 464
TR FA SRR B AT T AT, P A 1344
AR e Ab A, 5584 A F RS, SE AR, FAE
FoA)E 01k ik B R 5 2-A% M M IiE LR, B
MM FHRDIK; £205 L L EE T, SR L
B RS ERESEA)ILE TR, ST R
ks Bt F20F5 AT ey &4, SR BB R HHEY
B EROEAFA LT E(RR=2.04, P=0.024)%
THMBEYE, EFBREET, A LBHEAT B
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Ja 5 % A AR5 R A T3%A85%, e 948
JARE S H] A 52%H64%, VA LR EREY, LA
FHA T B H B A ALY, HLARAE R
M it o T A AL B LB BT IR . RO B RAS AL
WA 40 6 — IR =) B 5 AT A HLA A8 A F) Jepk
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