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of multipotent mesenchymal cells in pediatric severe aplastic anemia Wang Ling, Wang Hengxiang,
Zhu Ling, Zheng Xiaoli, Wang Zhidong, Yan Hongmin, Ding Li, Han Dongmei. Department of Hematology,
the Air Force General Hospital, PLA, Beijing 100142, China
Corresponding author: Wang Hengxiang, Email: wanghengxiang23@aliyun.com

[Abstract] Objective To observe the efficacy of matched unrelated donor hematopoietic stem cell
transplant (HSCT) with transfusion of multipotent mesenchymal cells (MSC) in pediatric severe aplastic
anemia (SAA). Methods 19 children with SAA received matched unrelated donor HSCT with MSC, and
the hematopoietic recovery and transplant- associated complications of these children were monitored.
Results  All patients achieved rapid hematopoietic reconstruction after HSCT, and the median durations to
neutrophil and platelet recovery were 12 (9-21) days and 14 (8-24) days respectively, but delayed
rejection occurred in one case four months after HSCT. 9 cases developed grade I acute graft-versus-host
(aGVHD), and one case grade Il aGVHD and diffuse chronic graft- versus- host. Cytomegalovirus
viremias were observed in 15 patients. 2 cases developed hemorrhagic cystitis, 10 children experienced
infections. All the children were alive during a median following-up time of 27(8-70) months, one of them
developed LPD and received rituximab and chemotherapy, delayed rejection occurred in this patient four
months after HSCT, Haplo- identical HSCT from his father as the donor was performed and achieved
successful engraftment. Conclusion The matched unrelated donor HSCT with MSC in pediatric SAA was
safe and effective.
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Wiz — , N A AT (HLA) 240 & [ f ik 2
(MSD) i Ifi. + 41 il B #E (HSCT) K G 5 3 il 16 )7
(IST) & B )L SAA HikiGyr ik, HIkE[F
Ji 6] 58 4 HH A RAL 25% , MSD A JE 5 11 IST A% T
MSD-HSCT > U Ifil ¥ 2% W02, TG 9 A A7 R A8
K™ LA, HLA M A JC it 35 HSCT (MUD-
HSCT)IAY7 JLEE SAA BRI HA TAR K4, gl
ZHu 0 FHT3697 )L SAAR . {H MUD-HSCT # 4t
2 ML I #5488 5 14 IR 5 M s b — 20 i
LIS F I, (8] 78 T 240 L (MSC) HAA A a4 v 1.
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1. R BI%ERE . DL 2009 4F 11 H 2 201545 1 A 7E
T BE$3Z MUD-HSCT Bt MSC $i E 17 19 4] SAA
BILAWFFENT S, SAA 2 Wi ¥ 756 SRk [ 7 1 hR i
Hp 5B 6, L 136, AR 6(2~15) % . T
BILITIEMSD, 2 i B LA #2323 IST, Hax K
IST 2R J5 # 47 HSCT, H i il 5 A (CsA)IRYT 9
B, CsA BRA BT R 4 M Bk & 11 (ATG) st Ak

EL 4 ER 2 11 (ALG)IBYT 8 il

2. B RO TAL BT 48 - BT A RRUL N R
P (Flu) 30 mg - m™2-d ™', —10~-5 d; ¥ 8 Wk %
(CTX)60 mg-kg™'+-d",~4~-3 d; ATG (1 [ 2 25 17
ANHE A5 mgekg e d T, —4~—1 d B ATG (5 [EFE
FELAF 2.5 mg-kg-d, —4~—1d., fLEYSEA
rh AR 6, P HLA 10/10 #H45 9 441), 9/10 #4576
i, 8/10 #H G 4 141 . Fir A7 fit & ¥ 82 52 G-CSF 5~10
ng-kg - d RS, THS S IORAESNE I 140
It i e i v 2 LRI o Il A A 4 e v o7 5
4 14.30(6.09~30.40) x 10%/kg, [ & CD34" 4l jits 1 {37
B 8.28(2.62~26.70) x 10%/kg , i 12 W ZE B A1 1Y
HEE )R 8(3~24) /1 H o b2 35 HARRS IR 1,

3. JiF T MSC B il 4 B e - A 55 Bif F MSC
FH 2 2 0 5 e e A S 56 O = 40 L 52 6 2 31 i, I
ok H R B IR 1 AR AR AR 27 1
AN AV [ I 2 S R S 1S i IR RS B4l
SUH AR RIS o AR AR R IR LB A g
T A5 LH SR T AT o-MEM B 35 3L A 15 3R ML
54 0.5 om’ K/ S I IRAH U E B0 N,
TINASERFL0.2% T BRI, T 37 CTF R Ik H
T WA R BLAY 0.05% 1 i 25 il , 37 C T M
161 h; 643 x g B0 10 min Y HE 20, 35005 40 i
4 4 B B 7% F N MSC MLy B FR 3w, #72 10°40
Jf/om? JI R R AT SRR S 5 1S H e 2

R1 1901852 HLA R G TCICHLE 1 10 T 20 MR A o 700 P4 B A0 3% I A8 L B (3 JE AR
T AR i%f?ﬁzifﬁ — it itz [miﬂ HLA K AN CD34 4l MSC
(%) (A ) 5| . v (x10%/kg) (x10%kg)  (x10%kg)
1 7 6 3 - e (¢} B 10/10 8.79 422 1.09
2 & 15 3 CsA 5 o B 10/10 6.09 443 0.85
3 5y 6 3 CsA+ATG 5B A B 8/10 22.00 9.24 2.50
4 i 9 6 CSA+ATG 5 A AB 10/10 9.83 6.39 1.05
5 Z© 9 12 CSA+ATG 5 A A 9/10 17.70 6.37 1.43
6 5 3 11 CsA 5 o B 8/10 16.20 13.93 1.11
7 i 7 8 CsA & A A 9/10 11.10 6.88 1.10
8 3 7 17 CsA+ATG 5B B A 10/10 15.30 6.43 1.36
9 5 3 4 - 5 0 AB 9/10 29.80 14.90 1.29
10 © 10 24 CsA 5 A B 8/10 30.40 10.34 1.11
11 i 2 4 CsA i A B 10/10 23.00 8.28 1.54
12 & 5 17 CsA 5 o o 9/10 20.70 26.70 1.05
13 i 12 21 CsA+ALG 5’s A B 10/10 13.28 2.62 1.13
14 7 12 8 CsA+ATG 7 A A 8/10 13.60 9.16 1.15
15 % 4 20 CsA+ATG 4 A A 9/10 20.00 15.40 0.98
16 & 6 9 CSA+ATG 3 0 B 10/10 11.20 10.86 1.46
17 & 2 7 CsA 5 B A 10/10 14.30 11.86 1.82
18 i@ 2 4 CsA 5 e} A 9/10 11.80 5.66 1.29
19 g 6 7 CsA 5 A B 10/10 12.39 7.55 1.25
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s, AR 15525 ; MTX 15 mg/m® +1 d, 10 mg/m’
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0.50 g/d H iz, 572281 100 d.
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IST {HFR [ & MSD A2 . X IST TR alif
7 e o i LK 2 1 )L E SAA #2347 MUD-HSCT
REE I WAL F R IST™, I BBt HLA 43 1 Jic
RUFE AR 5 FUAL B 7 S8 (R R W el it S REIRYT I
#H04E , MUD-HSCT iR 7 1Y B & A A7 2 H 1990
AF 1Y) 30%~40%4 =1 21 H FTHY 70%~80% ',

MSC J&— B A [ T il 5. 1 F1 2 ) 44k i
RERY BUAR T 40 M , 776 T Z A A 200 B8 e I
WA R SV T 455 2200 [ N AMTF S
FW,MSC H A e b il A A A & I S e A
T RREM 32  FB; MR TT GVHD X RS AR 1 $i
AE 3 B H B A T AR . BRI
1% BRAH RS 57 0B B IR MSC 5 AR T 41 i dt
[l AT PR 1 IR 5 e >Rtk A 7Y 14 491 L2
1A i 1 TG S (4 38 3 1 40 e A A 2R R MSC T
FESRAS T A PR A RE A AT FRAR T R A HESF ; 53 4b
— LB P, R AR N R A —
MSC & J6 325 5 afi 36 ot~ 200 e o I S Ak e 1 s
M 3R E PN TS RGE TR A A
HSCT A& MSC i 3 s DG 7 ) L2 5 8 pE A i
PEZ I 1 4], 58 B A k2 T HFH R Il HSCT 16
MSC i i B YR 7 A F A B AR 1 . 5
6 MSC M EL , B4 MSC 2635 Z2 FlIRJIG 40 i 1
A > Fhnak , A /- ok e AE RE i gk
SRR BOR 58 5 T b AR 5 SRR AR R
ARWFFEHE T T e R IEMSC, ARFFEH 19 i L
Pt 13 JB i MSC, Jo— 13l B 3™ B 2 PR RIS R
JRE, BB T MSC i 73 0 e 4 . ARBFFE R 19 6
FBLFE M AR A A A s it P 52, A e % ot /)
B 2 A AR 3 500 R 12.(9~21)d Bz 14(8~24)d .,
ifif Dufour % *'— Il MUD-HSCT I & MSC % 7+
TBYT 29 B SAA B B FE Hh , HORL 20 A Hp v A A
B 18] A 18 d, I /MR A (PLT>50x 10°/L ) 4 H 3z fisf
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GVHD 1E R RS AE 5 & WLIT K J2 52 M A% A 13
JE LR R A5 94 1 )% aGVHD, 1 4 1%
aGVHD, Il F£L) I aGVHD & E %8 5.3%, 172
A ¢cGVHD; 1 Dufour % " BF 55 vp 11 2 LA |
aGVHD % 1 % K (10£6)% , cGVHD ) % 1k R Ny
(19+8)% ; Chung %5 "4 i 2% J& J I i35 HSCT
AREEA MSC #3767 JLE SAA I L) I aGVHD
)5 AN 26.1%, cGVHD IR AR K 8.7% ., ‘K%
ZEUSR ] allo-HSCT 3697 71 41 SAA H 4, aGVHD
R A 3N 25.23% , Horp 1 ~ 11 2 BB AER R

18.31%, M~V B LA %4 7.04%, H: cGVHD 2
BUR AR A 21.13% ., AWF5EH L GVHD 9™
T B A e 0 HLXH Bt GVHD JaY 7 e, H i pa 4t
VR 7T K life RIS IR MSC HLAT B9 S 28 187 S 21
UG5 AF I HH T GVHD B3 Mo iy 7 e, A
WF5E 1) T aGVHD 2L H BB R Bk R i 24
25 T MSC #i VE S8R 7 Ja e R #E 6l . Hag e T
MSC A] L3 187 aGVHD 2 8 B af 1, (BT
HIAIT cGVHD B R IESE A A 78 2, H ik A H
X cGVHD BRI R S A BRI,

CMV B —Fh R g T IK T 5 R A HIL 23 Ja%
Y, I MSC 7T 38 33 22 Fpag 2 K 4 H e T 7R
AW Kk Bl MSC 2338 il CMV 1995 73 38 i L
CMV 95 1Y K A2 38170 A4 19 ) 3% vb 15 451 1 31
CMV PR, 763k 70— 01 49 i) MUD-HSCT i/ 77 %
PE IR0 BB 5 A & BB A MSC i i) £ 5 4
BT ARSI MSC 1R H H CMV IR YL R 8 m, 2 5
ALGeitaEE X IR AL 55 AT 83 ] B {4
A4 HSCT 34 97 4% 1ML 99 10 B 5% vf % BBE &
MSC i 73 B B 5 5 AR d 7 MSC 1 35 H MV Jg&
PR R TG E X, 2R MSC X} CMV &3y
B FE A R R T P AR 22 5

Kim 28" % FH /N BB AR IR 52 MSC 114 7 1sf [
X HY P ZE e 2 A H AT A B R T
], Polchert 25 "B} 5% & P+2 B +20 d #i73: MSC /]
B A AR i, RS g INF-y 3000 By i 068, AT L) hy
MSC & FEVE FIPAE M i RIEAEE . Tisato 557 7F
/N BB R R 5 R T B A S B R 1 IR 2 U
P 7 TR 2 B A B LUK 1 MSC I T B/ aGVHD A%
ST . A 21 95 f91] J2 A 38 0 T 48 B e i e
MSC 1K, Tifi GVHD Bufg T RAFIIF R, XA FF
FATHE Z Al RIS R UESE

AWF5EH 19 61 8 )L 10 4] H B aGVHD , Hi
HLA 10/10 #5431 ,HLA 1~2 f3i SSANE3 701, 1 451
HLA 8/10 t1 & & JL T % 48 5 i 81 PTLD, 45 ¥
R-CHOP b7 Ji5 H B4k K AH AR, % 8 HLA AN 4
FHG R R A A .GVHD MR AR T &
i A9 T B G , BT DA DS R il 2 Ao e S i
PEHLA 10/10 A5 HEE .

25 iR , MUD-HSCT BE-4& MSC i 73: 7] DL 3K
PR DA A A T 82 GVHD AP R, 5T
R B N KON, AT DAY B L2 v T L
SAA WIRYT o ABAWFIEREA BN AT BERFEAR
IR A TiHE— 2P RHIE



AR F 2235 2016456 A 4537 54563 Chin J Hematol, June 2016, Vol. 37, No. 6

[1]

(2]

(4]

(5]

(6]

-457-

2 % X ik

Marsh JC, Ball SE, Cavenagh J, et al. Guidelines for the
diagnosis and management of aplastic anaemia [J]. Br J
Haematol, 2009, 147 (1):43-70. doi: 10.1111/§.1365-2141.2009.
07842.x.

XAk, WG i RA M A AT IR Rk s (1], o
A5 HUBHIR FRZ% 5, 2015, 30(3):236-238. doi: 10.3760/cma.
j.1ssn.2095-428X.2015.03.019.

Yagasaki H, Takahashi Y, Hama A, et al. Comparison of
matched- sibling donor BMT and unrelated donor BMT in
children and adolescent with acquired severe aplastic anemialJ].
Bone Marrow Transplant, 2010, 45 (10):1508- 1513. doi:
10.1038/bmt.2009.378.

Le BK, Samuelsson H, Gustafsson B, et al. Transplantation of
mesenchymal stem cells to enhance engraftment of hematopoiet-
ic stem cells [J]. Leukemia, 2007, 21 (8):1733- 1738. doi:
10.1038/sj.1eu.2404777.

Silla L, Valim V, Amorin B, et al. A safety and feasibility study
with platelet lysate expanded bone marrow mesenchymal
stromal cells for the treatment of acute graft-versus-host disease
in Brazil [J]. Leuk Lymphoma, 2014, 55 (5):1203- 1205. doi:
10.3109/10428194.2013.823495.

Horwitz EM, Maziarz RT, Kebriaei P. MSCs in hematopoietic
cell transplantation[ J ]. Biol Blood Marrow Transplant, 2011, 17
(1 Suppl): S21-S29. doi: 10.1016/j.bbmt.2010.11.026.

e B Ao J LR A 2 A, (A LR ) S 22 A
23 LB RS VE AR A BRI 2y T L [T ). AR LR RS,
2014, 52 (2): 103- 106. doi: 10.3760/cma.j.issn.0578- 1310.
2014.02.006.

Wang H, Wang Z, Zheng X, et al. Hematopoietic stem cell
transplantation with umbilical cord multipotent stromal cell
infusion for the treatment of aplastic anemia--a single- center
experience [ J]. Cytotherapy, 2013, 15 (9):1118-1125. doi: 10.
1016/j.jcyt.2013.04.007.

Dufour C, Pillon M, Soci¢ G, et al. Outcome of aplastic anaemia
in children. A study by the severe aplastic anaemia and paediat-
ric disease working parties of the European group blood and
bone marrow transplant[J]. Br J Haematol, 2015, 169 (4):565-
573. doi: 10.1111/bjh.13297.

Kim EJ, Kim N, Cho SG. The potential use of mesenchymal
stem cells in hematopoietic stem cell transplantation [J]. Exp
Mol Med, 2013, 45:¢2. doi: 10.1038/emm.2013.2.

(1] FNJTZE, BORER, W9 2, 4. HLA SRASRUAR A5 A1 i 40 e

[12]

A ) 785 T A I LA A TR T L R T AR A 2T il — £
[T, A i 2% 24 35, 2012, 33 (3):242. doi: 10.3760/cma.j.
issn.0253-2727.2012.03.025.

TR, MRaz2e, T 548, S5, I i i T4 RS AR B A5 i) 7o B T

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

0L R T o B PR R AL B M — A T Sk AZ T [ )
Fp AR I 2% 2% 5, 2014, 35(9):860-861. doi: 10.3760/cma.j.
issn.0253-2727.2014.09.019.
Dufour C, Veys P, Carraro E, et al. Similar outcome of upfront-
unrelated and matched sibling stem cell transplantation in idio-
pathic paediatric aplastic anaemia. A study on behalf of the UK
Paediatric BMT Working Party, Paediatric Diseases Working
Party and Severe Aplastic Anaemia Working Party of EBMT
[T]. Br J Haematol, 2015, 171 (4):585- 594. doi: 10.1111/
bjh.13614.
Chung NG, Lee JW, Jang PS, et al. Reduced dose cyclophospha-
mide, fludarabine and antithymocyte globulin for sibling and un-
related transplant of children with severe and very severe aplas-
tic anemia [J]. Pediatr Transplant, 2013, 17 (4):387-393. doi:
10.1111/petr.12073.
RIE, RTHE, XA B, 45 SRk 1 T A0 RS A R 7 R
Az BERSPE AL 71 B R 34T [0 ], sh AR I A 2% 3, 2016, 37
(2): 151-153. doi: 10.3760/cma.j.issn.0253-2727.2016.02.014.
Kang HJ, Shin HY, Park JE, et al. Su ccessful engraftment with
fludarabine, cyclophosphamide, and thymoglobulin conditioning
regimen in unrelated transplantation for severe aplastic anemia:
A phase II prospective multicenter study [J]. Biol Blood
Marrow Transplant, 2010, 16 (11):1582-1588. doi: 10.1016/j.
bbmt.2010.05.010.
von Bahr L, Sundberg B, Lonnies L, et al. Long-term complica-
tions, immunologic effects, and role of passage for outcome in
mesenchymal stromal cell therapy [J]. Biol Blood Marrow
Transplant, 2012, 18 (4):557- 564. doi: 10.1016/j.bbmt.2011.
07.023.
RIS, BOZET, TN, 55, AR g2 S 5L R A1 ) i 3 i 120
PR I 7 ) 3 5T 1 200 B RS AR YA Y 7 R VRO s PR 5 (0.
r R S0 1 2F 2R A, 2015, 23(5):1445-1450. doi: 10.7534/.
issn.1009-2137.2015.05.042.
Ay, TRRAR, T, S JBEal ) se T 4 B TE A AR 45 1
LT 200 L A v Xl s PSS e g (). e I 52 36 0 R 29 A4
A&, 2014, 22 (4):1084- 1088. doi: 10.7534/j.issn.1009- 2137.
2014.04.037.
Polchert D, Sobinsky J, Douglas G, et al. IFN-gamma activation
of mesenchymal stem cells for treatment and prevention of graft
versus host disease[ J]. Eur J Immunol, 2008, 38(6):1745-1755.
doi: 10.1002/eji.200738129.
Tisato V, Naresh K, Girdlestone J, et al. Mesenchymal stem cells
of cord blood origin are effective at preventing but not treating
graft- versus- host disease [J]. Leukemia, 2007, 21 (9):1992-
1999. doi: 10.1038/sj.1eu.2404847.

(Wicki H1:2015-11-23)

(A Sk - X1 30)





