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Cotransplantation of haploidentical hematopoietic stem cells and umbilical cord mesenchymal
stem cells (UC-MSCs) for patients with refractory/relapsed hematologic malignancy
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Abstract: Objective To analyse the clinical effect of cotransplantation of haploidentical hematopoietic stem cells and umbilical cord
mesenchymal stem cells (UC-MSCs) for patients with refractory/relapsed hematologic malignancy. Methods Clinical data about 87
patients with refractory/relapsed hematologic malignancy who underwent haploidentical hematologic stem cells transplantation (haplo-
HSCT) at The First Affiliated Hospital of Chinese PLA General Hospital from January 2007 to December 2013 were summarized.
The engraftment, graft-versus-host disease (GVHD), overall survival (OS), disease/progression-free survival (PFS) and relapse
after 2 years were observed. Results All patients given MSCs showed sustained hematopoietic engraftment without any adverse
UC-MSC infusion-related reaction. The median time of transplantation of neutrophil > 0.50 x 10°/L and platelet > 20 x 10°/L
engraftment was 12.0 days (9-21 days) and 14.0 days (10-28 days), respectively. Grade Il to IV and Il to [V aGVHD was observed
in 30 of 87 (34.5%) patients and 16 of 87 (18.4%), respectively. Chronic GVHD was observed in 33 of 71 (46.5%) patients and
was extensive in 8 patients (11.3%). The probability that patients would attain 2-years OS, PFS and relapse was 66.7%, 62.9% and
13.8%, respectively. During follow-up for 1 to 79 months, 59 cases (67.8%) survived and 28 cases died, 9 patients died as a result of
infection, 11 patients of GVHD and 8 patients of relapse. Conclusion Cotransplantation of haploidentical hematopoietic stem cells
and UC-MSCs has good treatment effect to refractory/relapsed hematologic malignancy, and also it is a good survival opportunity for
high-risk patients.
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HRT, XEIG /5 R R 8 ME 22 A Tt
2y, W L RARA A R E R, 697 ROCR AR
HOANHAR U SRR R i T A0 AL A (allogeneic
hematopoietic stem cell transplantation, allo—-HSCT)
Je A IO S sAR YEBR A SBR T T B, (H
A H 4l L Pt 5 (human leukocyte antigen, HLA) it
RIBER s, B2 MR, 7E [ HLA B8 2 3
< 30%. i 20 4F, BEHMAETTRASHE, AR
S [A] 3 1 40 B 72 A (haploidentical hematologic
stem cells transplantation, haplo—HSCT) BT R I
B —E I RIr. ARREYIEAANR . B
YUIE 955 (graft—versus—host disease, GVHD), AR
HHIEIR KA A I ZAE (transplantation-related
toxicities, TRT) 55 [a] @i 75 haplo—HSCT /4 1 Il
KIAIT RS B ) 785 T 40 (mesenchymal stem
cells, MSCs) HAT HIHH . 210704 ARSI
P, 3 SCHR AR T8 AT (2 T A MAE A, TR s
D GVHD Az 5 R s R 0 AR SO
R B 5 — BT s I B L IBORH S8 1R 87 Mk / &2

2% fimmﬁ%% haplo—HSCT k& i 7] 725
T4 (umbilical cord mesenchymal stem cells, UC-
MSCs) )7 I BLEAT B4 70 HT

BRI %

1 %k 20074F 1 H - 2013 4F 12 A, @4 R
= e 5 — Bt I PR e LRt 87 (i Wi Xy / 2k
AR MR B AR, A RBARLIE W B A RS2 S
PRl 3t i 4 L A AR, (H TS HC 2 4 A 5 [t K

BRSPS Hrp, 2 pEss QH}H@E[[M% (acute
myeloid leukemia, AML)39 4], 2k B 40 g
M9 34 451, 1% P kL 40 i H i Jﬁ_ﬁ (chronic myeloid

leukemia, CML)(-AP/-BC #1)5 fi, L& H &k
J8# (non—Hodgkin lymphoma, NHL)9 7] ; MG 53 14
(60.9%), 5 %k 34 1 (39.1%) ; B 1 46 Wl (52.8%),
LA 419 (47.2%) . 4EE 4 ~ 58 %, FPOIAERY 23 %
PIIZ Wi 2 haplo-HSCT By Rt 9 4~ H, 18 4
(20.7%) JRITIFEIR 13 ~ 24 N H, 1161 (12.7%) 34
JPRFE > 25 4 H (£ 1) HLA BeRY 3 AN 5 A F
49 B3], 2 M AT 23 491, 1AM sSASFI 15 5] (2 2) 0
UC-MSCs Bt haplo-HSCT AT MEVR / 52 & A% I
RO I AR 52 8 308 o A 00 42 e I e 5 — o )i I
BB Z LA, A AdUEFH LAY
CAEME R E IR R R ASH A,

2 ZWiksifE IR WK - 35 - AR

#l 21 (French—American—British Cooperative Group,

FAB) i2WihRHE, 258 Guie o B AR s e

3 FALFETFZE AML A1 CML B E RIS 1

IKHIYEE (fludarabine, Flu) 35 mg/(m” * d) =10 ~ -8 d,

BRI (arabinsyl cytosine, Ara—C)2 g/(m” * d) -10 ~
®1 HEBEEBEN—RABDE

Tab. 1 Characteristics of patients and their donors before

transplantation
Variable Data

Median age of patients (yrs, Md) 23(4-58)

0-20 (n, %) 27(43.7)

21-50 (n, %) 43(49.4)

> 50 (n, %) 6(6.9)
Median age of donors (yrs, Md) 37(12-59)

1-50 (n, %) 79(90.8)

> 50 (n, %) 8(9.2)
Disease (n, %)

CML-AP/-BC 5(5.8)

AML 27(31.0)

Secondary AML with MDS 12(13.8)

ALL 34(39.1)

NHL 9(10.3)
Disease status (n, %)

RF 53(60.9)

RL/RL2/RL3 34(39.1)
Conditioning regimens (n, %)

BU + CY + ATG 47(54.0)

TBI + CY + ATG 40(46.0)
Median time from diagnosis to HSCT (m, Md) 9(3-51)

< 12m (n, %) 58

13- 24 m (n, %) 18(20.7)

= 25m (n, %) 11(12.7)
Donor—patient sex match (n, %)

MM 27(31.0)

MF 16(18.4)

FM 19(21.8)

FF 25(28.8)
Donor—patient relationship (n, %)

Mother to child 25(28.8)

Father to child 17(19.5)

Child to parent 9(10.3)

Sibling 35(40.2)

Cousin 1(1.2)
ABO match (n, %)

Matched 43(49.4)

Mismatched 44(50.6
Graft type (n, %)

BM + PB 87(100.0)
GSF use after HSCT (n, %) 87(100.0)
Median MNCs ( x 10%/kg, Md) 8.54(5.34-15.56)

Median CD34" (x 10%/kg, Md) 3.36(1.78-14.42)
Median follow—up time among living patients (m, Md)  16(4-79)

RL: relapsed; RL 2, 3: second or third relapse; RF: refractory; m: month;
MNC: mononuclear cells; F: female; M: male; BM: bone marrow; PB: peripheral

blood
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Tab.2 Donor-recipient relationships and HLA histocompatibility

Variable Total (n, %)

Donor (n, %)

Mother Father Sibling Offspring Cousin
Number 87(100) 25(28.8) 17(19.5) 35(40.2) 9(10.3) 1(1.2)
HLA-antigen class mismatched
Class [ 18(20.7) 2(8.0) 1(5.9) 12(34.2) 2(22.2) 1(100)
Class II 5(5.7) 0 0(0) 5(14.3) 0(0) 0(0)
Class I and Il 64(73.6) 23(92.0) 16(94.1) 18(51.5) 7(77.8) 0(0)
No. of HLA-antigen mismatched
1Ag 15(17.2) 1(4.0) 0(0) 13(37.1) I(11.1) 0(0)
2Ag 23(26.5) 3(12.0) 5(29.4) 13(37.1) 1(11.1) 1(100)
3Ag 49(56.3) 21(84.0 12(70.6) 9(25.8) 7(77.8) 0(0)
No. and location of mismatched loci
Only at HLA-A 4(4.6) 0(0) 0(0) 4(11.4) 0(0) 0(0)
Only at HLA-B 6(6.9) 1(4.0) 0(0) 4(11.4) 1(11.1) 0(0)
Only at HLA-DRB1 5(5.7) 0(0) 0(0) 5(14.3) 0(0) 0(0)
Mismatches at HLA-A,-B 8(9.2) 1(4.0) 1(5.9) 4(11.4) 1(11.1) 1(100)
Mismatches at HLA-A,-DRB1 3(3.5) 0(0) 0(0) 3(8.5) 0(0) 0(0)
Mismatches at HLA-B,-DRB1 12(13.8) 2(8.0) 4(23.5) 6(17.2) 0(0) 0(0)
Mismatches at HLA-A,-B,-DRB1 49(56.3) 21(84.0) 12(70.6) 9(25.8) 7(77.8) 0(0)

-8d, H 4% (busulfan, Bu)0.8 mg/(kg * 6 h) =7 ~
-5d, BJEIATF (VM=26) 300 mg/(m” + d) -4 d, FF#k
W (cyclophosphamide, Cy) 1.8 g/(m”+d) =3 ~ -2d,
Pt A M iR 52 € BR 5 F (antithymocyte globulin,
ATG)( TARIT, 18 )5 me/(kg » d) -4 ~ -1 do XFTF
PR EL N ML (acute lymphoblastic leukemia,
ALL) A NHL R FHIT % 2 « 2 BUNAYT (total
body irradiation, TBI) 1.8 Gy/(m® + d) =10 ~ -8 d,
Flu 35 mg/(m” * d) =7~ =5d, Ara—C 2 g/(m” - d) =7 ~
-5d, VM-26300 mg/(m’ * d) -4 d, Cy 1.8 g/(m” * d)
—3~-2d, ATG 5 mg/(kg + d) -4 ~ =1 d( T2 [=1%
HER 0d, T4ifl T H e R -10 ~ -1 d).
FEAAE . AML 3% CML B35 40 B8 SN R
%2, il < 10 F 1 ALL BBE R 1.

4 PRI EBER A KAMNE BN B 4 e el
FEAFHT 5 d HEE B MRS EURIN 5 we/kg - d), #H]
5d. 0 dREHEEEHE, RER 600 ~800ml, +1d
2% CS-3000 IfiL 4 M 53 25 HL 53 25 A1 ] il B> 42 200 B
R 4 AN B 40 9 %X (mononuclear cell, MNC) =
6 x 10°/kg, CD34" = 2 x 10%kg. HrifHil £ UC-MSCs
W TICRBEA U TR Lo 0 d a0
M [l 5 AT 4 b B4 55 =5 UC-MSCs, i i i (8] 2
30 min, UC-MSCs [l H 0.5 x 107k,

5 GVHD Tipj £Mp)Ffifz (cyclosporin, CSP),
P& K ATG, +4 d I CD25 B 58 B B ik (4T 3¢
20 mg).

6 FHA. GVHD 439 Medtn G i PAhr 240 s il 1

HLE3d=05x107L, /NS ZELES d =
20 x 10°/L A F1 41 & 1t /A A . GVHD 434%
WP G2 R Y, ramABMTER R 30 d.
180 d. 365 d i %0 H % B4 751 (STR2PCR) Kl
BHG MR RA N, Mt s E AR, [
FISH ARG 0 24 e 35 2 2 A 2

7 BV SE 1ARERRE 3 DA BEZ 1k, 82 4R
b6 S HBEDT 1 IR, AR AWEE#K 1R 2 2013 4F
12 71 31 H, BEVWH BRSO 2. 115 .
aGVHD. c¢GVHD . BIRFFEL Mol 2 A RE . IR
HRAEER . MOES CT. CE HAEhS . PR OIEE. O
CENESIS

8 SiiteFirik RN SPSS 21.0 it 4k, Kaplan—
Meier 43H7 2 4F OS., PFS K& k%,

# R

1 HATEDL 8744 AR MNC HH Lk 8.54(5.34 ~
15.56) x 10%kg, CD34" FIHCH 3.36(1.78 ~ 14.42) x
10%g( 32 1)o TN AFFRA BRI, 40 A A
W R 129 ~ 21) d, il /N B R A RS B (] A
14(10 ~ 28) d( % 3). B ITA BEIN 100% it
B,

2 GVHD &M 45 10 ~ 83 d 44 il FH aGVHD,
Hdr T B 14 ) 16.1%), T 14 41 (16.1%), B
8 B (9.2%), IVJE 8] (9.2%), M ~IVEEFI ~ IV
JE aGVHD & 4= #5335l 2 34.5% F1 18.4%. 4 fF
> 90 d i 71 B EE v 33 ] (46.5%) HFL cGVHD,
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Horp )iz 8 8 i) (11.3%)( % 3)o Xf T GVHD R H]
KR (1 ~ 2 mglke) 1697, MRPER I Bk e pa T
J ;R P B 5 RIS R AR R ] 2k
B 328 10 59 L FK=506, 7 11 5 5E £ 350 €D25
PATTREBUARIAYT . B2 GVHD WGP B R, 17 )

*3 F¥HARERENTHMBESHEXER
Tab.3 Outcomes of haplo-HSCT and associated data

Il ~ IV #AE cGVHD & 8 f4i]] iz ¥ cGVHD ' 14
BREIT AR, 11 B R AE

3 OBGIE M Y R R 563%, KR >
373CHIFFELIA 2 ~ 10 d, HPOIER 5d. 48
ARSI, Tl EER. Gl B E R IA R
Jite R IR M 1 S R S B A R A B S A IGZ A 1 4
il THIMIAEAJS, IEIRIZWHR 280 BB 30
o] (it A TR R 18 ), R BRI G 4 ], JE

Outcomes Data
Median ANC = 0.5 x 10°/L. (d) 12(9-21) FO S ERTE 8 1)), HLZIRZBIEEHEIRYL 9 #, %44
Median PLT = 20 x 10°/L (d) 14(10-28) THEEGITIE I 5 &I E AR (cytomegalo
Engraftment (1, %) 87(100) virus, CMV) 3L 48 1] (55.2%) , EB % 2 (Epstein-Barr
Full donor chimerism on days +30 (n, %) 87(100) N . N
AGVHD (n, %) virus, EBV) &4 36 1] (36.8%), 2 {4 & &l CMV
None 43(49.4) AH G B ok il 48, 1 41 & A EBV AH SRS A S
I 14(16.1) I EL 3 58 P %29 (posttransplant lymphoproliferative
! 16 disorders, PTLD), AT PR 14775 B e
mm 8(9.2)
% 8(9.2) il (3 3)
¢GVHD (n, %) 4 HErRY5WE 874#% 94l (10.3%)2 FNE K&,
None 38(53.5) 58 Kk R ALIHE] 13365 ~ 387) d, 1 {58152 fp 2 A il
Em“e‘.‘ 2?:?? S 0] o AL 2 9K 0 A B S PR G20, D9 8 BINGRT
— o TRk, 24 BARUZ KRN 13.8%( F 1A), 2 4F PFS
Median time of relapse (d) 133(65-387) Je 0S 43518 62.9%( E 1B). 66.7%( K 1C), 7
Viremia M5 4 ~7941H, 59 B (67.8%) f¢i%, 11 FI5ET
CMV (n, %) 48(55.2) GVHD, 9 I TG, 8 BIst THINE K.
CMV -associated [Pn 2(2.3 Na . 5 s N
o o 5 RSHUMICIRRAE 87 91343 52 35 1t LA 30y
EBV-associated PTLD 1(1.2) glé 5 ;H\:EF' 15 'fﬁ” (17%) ijm ]]I ~ N%&*Z*E*Hﬂ\éz: E
Mortality (n, %) 28(32.2) H (4, OB 20 (2.3%), 1615 54 (5.8%),
Cause THACE I 1] (1.1%), HBirEBst s 3 4 3.4%),
gvil; 1(1)2)9 . W FPERT %6 109 (1.19%), IFB05 2 61 2.2%). $:%2
Infections 9(g2:;) TR 2 MEE O . 8E LR HERA R
Relapase 8(28.6) $1¢7§§E$%}?7‘7§E 1 éﬂ, Efﬁ%% TBI fﬁ‘ﬁ*ﬁﬂ‘é,
ANC: absolute neutrophil count; PLT: platelets; d: day é/ﬁ\?'{%yﬂ ﬂéj /f’tig %I'J‘Hﬁ N 7J( ﬂﬁﬁﬁiﬂﬁﬁ X‘—J-Eiﬁﬁjﬁy}j
IRIFUFI
@ ©
100- 1001 1001
% 80+ - - SRR 'E 80
S 60 £ 601 5 60
S z 8
= 401 Z 401 £ 401
3 2 E
o - = A ,.g i
0- 0 0-
0.00 20.00 40.00 60.00 80.00 0.00 20.00 40.00 60.00 80.00 0.00 20.00 40.00 60.00 80.00

Months

1 BHER2EEEEA).LEFREREB)REFETFE(C)
Fig.1 Probability of relapse (A), PFS (B), OS(C) after 2 years

Months Months
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Tab.4 Grade |l / IV TRT adverse events (n, %)

HLA-haploidential HSCT

Adverse event

Grade Il Grade IV

Oral ulcer 2(2.3)
Diarrhoea 3(3.5) 2(2.3)
Noncardiac edema 1(1.1)
Gastrointestinal hemorrhage 1(1.1)
Hemorrhagic cystitis 2(2.3) 1(1.1)
Interstitial pneumonia
Liver dysfuction 1(1.1) 1(1.1)
Total 15(17.0)

SRR

2004 4F, Le Blanc 45 ' 8 4 18 % FH 28 = 5 ok
R 1) BM=-MSCs R 7 1 51 5 HIL G 58 40 4 97 325 To sk
() IV JEE i 8 MUBF aGVHD H & 5 HLEAS T AR 471
TRITACR . Al SEFST 3R P AR S B A AR R 1t T2
HAS AR ek A MSC AT FEAIR GVHD 19 & A58 B ™
HEREE, AT HIOTIE R, X 21 i 8 R P A
TRPEZE MR, R UC-MSCs 5 3% ifL T 40 i ik &
M, HLALF, GVHD % 4= 3R b ™ i f2 AL
Bensinger 5 " WFr R M, FEH A T A0 IR E
P ~ VI ~ IV aGVHD &4 R53 510 44% ~
64% 2 16% ~ 26%, | 1z cGVHD K43 30% ~
46% ., ARHMFEH, T ~ NI ~ 1V aGVHD % 4=
RN 34.5% e 18.4%, T izt cGVHD kA%
H11.3%, BFLUAEMTRE R, XRIARM ATG.
CD25. CSA. MMF [RIFfEKA UC-MSCs Tt GVHD
VE < F GCIERS

oY WP EE GVHD &4z, LIE haplo-HSCT
T T3 58 e A e il g o, AR SR AN KR
A G RE RN o o G A AR R U IE
R, HEMANR, AF5EH, 402 A
B, AR MIAE A B i /NS A Fp Az s (] 43 531 Sy
12d Fi1 14 d, BAEERGFER 100% 58, 53
HRLs 2 S PR3 LT 200 S R AR AN R AR A B ] G
22 5 MBI, REAEAF ST R, MSCs Al r b £
T2 PR Tl P o, AT s i A 117
METR /02 R WA I YR AR DR R A 4 22 kT R B
% . BRI B R AR RE TS BR B K IR REZZ it
FECHEBE S MO B B2 T LR E . A
KA RV BE TN %6, oA B R,
TE—ERE F R UC-MSCs 755 R4l rhie
SRS ST AR A PIFE T

Xt F MG /2 R G O B, SR Al
FOI7 7 i K A A R AR R AR, BE 2z Y
2006 4 il 18 15 45 2 B3t 293 4] 5 5L PR 3 1T 20 i
Al Horh 25 4% 52 4 A & HSCT F1 32 44
% 5% haplo—-HSCT [ /& f& 41 8 3 2 4F H A7 %41 31
K 45% 1 47%, AT TTC HLA FL ARG &
R 25 2% BT UR T 1L T 41 i B2 UC-MSCs BEA Hi
0, WAEEH AN Flu, Ara—C K VM-26 BEA R B
B BU + CY B TBI + CY HE., IRIT&5 LRI,
SN A ROE R . DRSS R R, 2 4F 0S. PFS
E KRB NHN 66.7%. 62.9% K 13.8%, 1T HE
AFITEE R

ZE LFTIR, UC-MSCs A BA% 1A S5 3 R 3 1
TANMIALAE X HET / 52 R o 5 oA R Ar
P, RHEARGBHRE., TelAitE BE TR
RIRIT IR
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