210 B A5G 16 R 2021 45 48 5% 440 Chin J Clin Oncol 2021. Vol. 48. No. 4

WWW.cjco.cn

B MEX & B ARSI T AR BER T S MRmA T STt R

BB ik 58

HE #4242 b F 40454 (haploidentical hematopoietic stem cell transplantation , haplo—HSCT) 2 4 k4% 732 & A, B 245 4
1 £ 5 (graft—versus—host disease, GVHD ) & & & iR VB MG - E 92 R 5 EF A FREH B AT W6 R RAFAE e FIA, B ik
& haplo—HSCT &% #f 72 B M Sh38 2 P s Ak, LT A LR haplo— HSCT Fe st F 4 feL A% A8 69 By PRl | SH4R G A5 R A M AD 30 &G s
JREGAVE R ik it e T H AR CVHD R AR5 7 & 2w B — 26977 A A A A, It LTI 5 AL G 0 R4l LA SR
(human leukocyte antigen HLA)/\P]‘EI/‘\%?FE;’I@[@L%%’? o AR R BZBEH AR &, A BHG R R A TREE,
AR S FRATER G A RE RRERSE
KR Hrh fREAE ﬁ%fﬂ-"f‘élﬂﬂﬂﬁyﬁfﬁ Ttk o iR %
doi:10.3969/j.issn.1000-8179.2021.04.310

B FE TR AR

Advances in the co-transplantation of umbilical cord blood and haploidentical hema-

topoietic stem cells in the treatment of hematologic malignancies
Mingyue Zhao, Yuewen Fu

Correspondence to: Yuewen Fu; E-mail: zhzhfyw@sina.com

Department of Hematology, Affiliated Cancer Hospital of Zhengzhou University, Zhengzhou 450008, China
Abstract In recent years, haploidentical hematopoietic stem cell transplantation (haplo-HSCT) has been widely used. At present,
there are urgent clinical challenges that need to be solved: how to reduce the incidence of graft-versus-host disease (GVHD) , manage
the complications of transplantation, and improve the quality of life of the patients? Co-transplantation of umbilical cord blood and
haploidentical hematopoietic stem cells has been gradually carried out in some centers at home and abroad. It could overcome the
limitations of haplo-HSCT and umbilical cord blood stem cell transplantation and retain the effect of haploidentical grafts on leukemia.
Co-transplantation shows certain curative effects and has potential applications in accelerating hematopoietic reconstruction and re-
ducing the incidence of GVHD. Co-transplantation could achieve curative effects similar to those of human leukocyte antigen (HLA)-
matched transplantation. This review summarizes the efficacy and influencing factors of this co-transplantation regimen and summariz-
es the issues of viral infection, immune reconstitution, and hematopoietic chimerism after transplantation, to provide a reference for
extending the clinical application of this regimen in the future.
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versus—leukemia, GVL) FUFER , X BB A J7 28Rk 0 “ FL
5 1% 1L T 20 M A2 4 (haplo—cord SCT) "' o AR SCHk
haplo—cord SCTTEEPE MR T HYN T RUHEE
i PR 2R AT 2504
1 haplo-cord SCT 5 HE#4E 75 iATT &M IR
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haplo—cord SCTIAY 7 MM 1B - CHTFFY 311
HiZiB 2 Bautista 5 YEA 7RG, HA3HT 55 491 55 16 8
WO A RT3, AR ok R ﬁ@ﬁ?*ﬁ/xu_ 5
AETCIAETE R (disease—free survival , DFS) Fll B AR R
(overall survival , 0S) 7358 47%F156% . T3 A WHFE R
17 haplo—cord SCT RI ik R I A% Rk H P H AR
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ERFA, BIAEE RIET R ( non-relapse mortality,
NRM) F12, 184 GVHD (aGVHD .cGVHD ) & A Za 145
%, H-HA R4 GVLEY . BAHLS A7 LS haplo—
HSCT 44 HSCT M cord=-SCT Y H £ haplo—cord
SCT sl AT VE R — R R R AR AR 7 58 FH T I
SRR
1.1 haplo—cord SCT 5 Haplo—HSCT ) Fb %5

haplo—HSCT J& HE /% S5 Bl GVHD % A 540 5
SEBMG OS I TR, AR, BEIRGVHD &/
R J7 1 22 R RS A 5 o F R 3R o PR ok i (PT-
Cy). BT, ERRAMZ R %", fHGVHD
M RO E A e B ( cytomegalovirus, CMV) By %
T3 R B R E AR S OS 2N &,

Wang 55 R I “JU 0 7 8 IR T 2k A s , B AE
J& 1 EELL L/ aGVHD &A= 243% , A1 )5 100 K CMV
T BRIV R 64% ,34F 0S  67%. Ruggeri %51
B P, PTCy B N AME A B A ARG 1 ~ IV
aGVHD & 1E 250 510 429% F1 25% , 41 )5 2 4F 0S Ky
58%. FETE R SNE MBS AR haplo-HSCT
B PEVENBR, 1T ~ IVEE aGVHD AR LR 24%, 50%
5234 H Bk CMV DNA FHE, 24F 0S 24 60.2% . Kwon
SR RS 2 B, 5 PTCy X B R RS AR 21
(PTCy-haplo)#H kb , haplo—cord SCT ZH . £5 5 2 Fisf i) BE
55 (12 Kos. 17K, P=0.01) , CMV JEEYL R (23% vs.
55%,P=0.04) ,fHCMV Ji 1) Ak 22 R g E B X,
H I ~ IV aGVHD Hl cGVHD % £E #1451 (9.8% vs.
29.0%,P=0.023;20% vs. 38% ,P=0.03) , 20 Hi 1 2 4F
OS . TCEF = 1E3% (event—free survival , EFS) . NRM B0k
BRFRZESHITGI L B2, 5 haplo-HSCT
I, haplo—cord SCT A GVHD & A= 345 FITkAR , HLA%
Y OS ST JC i 125 5 (FOR T sk 1
HFIFEAL CMV B RN R B 2Rk, 5
haplo—HSCT #f ¥, , haplo—cord SCT Ji7 aGVHD % 4= % i
AR AT REHLHI LR - 7E aGVHD Hhift B E 4 (1 2
HEE VR CDA TR Fp A NP T 4L (ATs ), HoA f
HAT aGVHD B8 T 20 il (Teffs ) F1ZE f# aGVHD [
FoxP3 JH 15 T 4L (Tregs) ™™ SAMNEMAHLL, BFIILATSs
1 FoxP3" Tregs 14 433 H 1 157 , Teffs (9 H 4325 0] i
FREAR AN B IR R —Fh e R N R A I Y 1
MLAEREE Wl S HE R ™
1.2 haplo—cord SCT 5 4= 4f & (R Jfl/FC ML ) 15 i
T AR AR 1 LA

TEYRYT WM ML /7 18T , haplo—cord SCT ] i 5
S HIE HSCT RIS 7, —T el bR o b
T 3% haplo—cord SCT 5 HLA 4404 HSCT &Y r At T
P EEL 4 6 1 00 8 R P 2880, 45 A 7 T 4 s o, o

O GVHD KA CMV BeR 2= R TOE 2 E R
{H EBV JEYLRALE haplo—cord SCTZHH 5 (16.7% vs. 5.3%,
P=0.045) , B4 3 4 08(66.6% vs. 73.1% ,P=0.3) .DFS
(62.0% vs. 59.9% ,P=0.79) NRM (16.9% vs. 9.8% , P=
0.21) B & (25.4% vs. 33.4%,P=0.24) 22 73T
it o Kwon &5 15 W, haplo—cord SCT I
HLA 44046 6435 HSCT (matched unrelated donor—
HSCT, MUD-HSCT) &Y etk e i, Bt fs
30 Koki R REUEAR BAHJE 100 KRG (CEL R YL
CMV By ) kA3 53 Je8ei 3 X haplo—cord SCT
2011 ~ IV aGVHD RFUL A= K8 MUD-HSCT 20 B i
REAIS (5% vs. 40% , P=0.01) , T HL i cGVHD [ 2 4 R
KRR TG (8% vs. 21%,P=0.37) ; 4
3AEZEFUZ K NRM \DFS ,OS H FA AT etk —T0i[H]
B A g B A I ALY haplo—HSCT 415 MUD-
HSCTZHAHLL , 24 SR A8 0 B IR (7.5% vs. 21.9%,
RR=4.630, P=0.039) , JCi# Jle A= 173 ( progression—{ree
survival , PFS) i} # #iE K (74.0% vs. 47.1% , RR=2.642,
P=0.04), B, X F B Mg , ELetfs
P UANRESE RO T AYE DL R, haplo—cord SCT
s ATV E BRI T iR —

Stephanie 55 AR, m il (4EI$=50 2 ) I E AT
haplo—cord SCT 7] #8155 MUD-HSCT AH 4 i) 4= £7 45
S, XT 109 161 AML(42.17% 58 B SRR AR ZZ ) il
& MDS 8 45 TSI i T By 48, B Je 2
Y i E A A] | I EE LA aGVHD FlcGVHD 2FUL A5
(19.5% vs. 25.0%.4.9% vs. 7.4%) 24F-0S(48% vs. 48%) .
PFS(33% vs. 38% ) .NRM(35% vs. 33%) . J& GVHD & J&
8 RHEHFEFR(GVHD and relapse—free survival, GRFS,
33.8% vs. 32.1%) 253 40c8ei 7 o B haplo—cord
SCTHER—F AR 72, 5 HLA ARG AAEAR L,
FE A e I PR R IR R v R Y T 80RE >
1.3 haplo—cord SCT 5 cord—SCT f¥) Fb %5

5% I FH B RIS AE T RE A AR A 2 1 T 4
KR, PP T 40 AT LA R HLA BRBE , #2485 GVHD
() e SRARAIR, I A R GVL AN 2 {HHHF
FEAE ) v A 200 B 7] e AR, AT 25 i B Il Pk 2 A
R CRRIEAERAERZ 1) BRI T cord-SCT 7E A%,
AR o — S8R FHOBUG I i 40 M 47 (double
umbilical cord blood stem cell transplantation, dUCB-
SCT) A 5% 2 18 fb /s = H 5 By i il A% AR A LE I
RAAFHAF I HEATR

55 cord=SCT #H FL , haplo—cord SCT BV 7E i 1fi £ iy
B AR D IO AT AT 3 i R A e AL R
], HANGEME OS2 3k 5 SRR AR W FE RS A 1ok 72
H R S ) “BERER VR A G B AR B R R AT
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YIS B A KA 3 B TR R B K &, AT IR
FEAH Je RSO A A0 B L LR B XU ™. Van Besien
SESRIFSE K B, 5 dUCB-SCT ZHAH L , haplo—cord SCT
2R AR B4, BT ~ IVEE aGVHD FlcGVHD
KRR R (P<0.001 ) , & & KB AR (P=0.001)
GRFS(P=0.002) %%, At 14F 0S(P=0.85) HA A
Peo —IT LAY RN ERFSE #1 , JR48 haplo—cord SCT
ZH iR AL R LA ) 75 (44% vs. 34% , P=0.06) ,{E7E
G 1 ~ 44ERS AR AT, OS #4755 F dUCB-SCT
2, RS 4 4F 0S(43% vs. 21%, P=0.005) 2253 B,
EYiitFr X, F MW haplo—cord SCT AT BEIAFIHE: OS Y
R, FLB A BT (B AE G, IR A AR A5 5k 1
i i F 3R 5 haplo- HSCT , HLA 4> 4 HSCT,
cord—=SCT/dUCB-SCT ¥7 % lb 4% , haplo—cord SCT AJ
RE NN R 5 3 1 EE 2, BRI 2 18 P GVHD i & A
% MRS RS HLA 2SR EA 7] e, It
A I RE I )T 5 e W P 1l A R
2 haplo—cord SCTJA¥T &M M TT A =M E =
REA: BT 5T 4038 L haplo—cord SCT 147 S I s
Y7L sE e R 28 5 R AR R I B R AR
PG TR EE 72 FEHIT CMV JE e S A S 1518202820
Xu S AT 5T 26 B, 5 RS AN 2 Kk
PRASAH B, R Ak F 1 IR 58 2 IR S (complete re-
mission, CR1) ] BN RS 4B )5 52 & KR, 345 B8 /& 1)
0S F13E 42 K& H 17K (relapse—free survival , RFS) ; 48
J&5 CMV DNA #% D1 %=>1x10"/mL %} OS A A F 520, H
AR NRM A7 000 P . Hsu 552556 42 453k 2
68 NS P J0K EL 440 B P 0 (chrronic lymphoblastic leu-
kemia, CLL) 17 haplo—cord SCT HJF R/ B
P XU 45 81 (disease risk index, DRI) & ME— 51l f5
AR TR , K SE a5 /s DRI 1Y 3
4E 0S 7359 °H 83% . 712% . 61% 11 25% (P=0.03) , i P
S AW B R R B I A BRI R HLA Bl S
FRHIICH . Van Besien % HF 58 & B, BE 4R IA
ME—A 7 LAY RS A AH 9 FE T (transplantation related
mortality, TRM; & 4FE#3>60 2 5<60 %, P=0.001) Fll
OS(4:1%=60 % 0S A REFE K 50% , P<0.001 ) 1) Tt i
T3 PFS A T30 DX 2% 40,45 ASBMIT A v (4995 95 XU T
43 (P=0.002) AR EAE IS (P=0.01) s B J5 & 0 e
W PR 22 A 48 ASBMT 343 151 1 (P<0.001 ) Fl i & 95 12
W (P<0.001) , H:rbibk B9 /CLL B 0 52 K KU
o —TZEE TV 3BT LN EEEER
WFFR 45 > R, Ik L3 AR PR 90 () 2 W (HR=2.6,
P=0.006) 1 #2 A8 I} ¥ g 4b T JC 5% fi# (no remission,,
NR )R 25 (HR=2.56, P=0.002) J2& 5 B EFS [ A% (1)
%, CR FINR B # B MG 5 4F EFS 43 514 51.5% Al

21.0% . Stephanie AESIR S W B E AT haplo—cord
SCT TR, Z R 43T R W], B AR 14 & 521 OS il
PFS B30 ST fa 6 R 25 4R % =60 % 55 50 ~ 59 & (1) 34
A NRM T, PFS(P=0.05) #10S(P=0.05 ) 8% ;
AR NRORAS SR G B & R 8 ETHE (P=
0.004) ; LA, SR A48 i A9 3L JRO E40 1T RE th 25 1
JINRM(P=0.16) . HEIREZHFRIRVIEEFER
P T I B oy 2R s i T i B 2 R [ 3
FRARAE e X R 8 R R A8 R 1T haplo—cord SCT 997
51T HLA S AHA B AR 7 AR .

3 haplo—cord SCT#H3k[a)5h i1t

3.1 FEAH R R)

3 i SRR L 2 5 ) S 00 RS BB allo—HISCT &
OSHY FER K Z —, 454 iR SCHkARAE """, hap-
lo—cord SCT & fig ‘b 3 [ Ik # #1 J§ CMV/EBV J8% 4t
F, Kwon ZE° 1958 2B , haplo—cord SCT 4R AT 5
CMV J& YL %45 PTCy—haplo 2H B % N % (55% vs. 23%,
P=0.04) , {H 7] fig 5 # A8 w150 B PR 0 35 s 5 A
KB BRAERFIE RS ATG B0 & CMV EBV
TR EZ AR R . ATG (140 FH T (44 P4 T 40 g
T AR , BT AR RS AR 1) P A A X2 hap-
lo—cord SCT 5 i 1% ifil 7 7 (1 3L 4t ; ATG FH AR T
S 5 (S P TR S A A A R T ) XL S 2 34
A ) 1 ATG 2 BUA N T 4 MIAR/S , 485 T 48
o LR 8 5 CIBMTR %R 7R , ATG (1) i i
5RAEIG GVHD %) & A= Z8 AR 6 K 0S TTA
FIEEMR S i AR K ATG 5 FH 2 RS HE G CMV
EBV ST H0E 09 AR B3R, A SCHR G L 205 n
TRM ™' R, ATG 9 52 300 6l 48 FH R H: [ 2 1
SR AR BRI 50 R TR
(4 RS A PR 1 B DL R AR GVHD & 42 R 1
e 2 22 T Ll > AR ATG IF 2 A
K 5 H A 56, I FLYE A 0 79 o A U
IR 224519, Burns 25 5% ¥ ATG (57
6 mg/kg I/ 2 4.5 me/kg FIUBAR AT FH A2 15 FRHT Y
D5 /b 1T EBV G (B XT GVHD & A T i
s, HRT, P20l B M S e RO A R I
TEFFREAIFSE -

3.2 FEAH G S Al A RS )

FE| AN R Z2 A HRL 2 5 haplo—cord SCT R AU
WGy I T TR, 24 & 0 NK 40 AR B 4 E
A, 2B TR LA M2 ~34 HIRE
B T IR K T T A0 R R IR B 6
A H A B EEIN, ARG 1A T AN 583 HEUh A
IRF)IEHE TR . NK 20 A (4 o 5 2 A B allo—
HSCT J& WLZEE AR, 5 B 40 it it 1 o 2 m] g S
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cord=SCT I 19" . NK 40 Ml B & GVL h
BRI 2L, DR 3k Aol 30 NK 240 i T 309 T 40 i
o A AR X 5 I PR 28 21 1 haplo—cord SCT & B 4
(1 GVLZUN A HAR Y GVHD KA %802, Bt )G
T G DI RE I R S8 3%, RV IR e B 1 R L
St 68 F T, 475 AT RE 2 Bl R B =
v (19 EBV AH S L BUE BB L 5 I8 o Al
HABMLSPEIRGL ™ i ATG ) it 2o s 2> i R A I
P H GRS 0, S fet KUK e 2 AR, e ATG )
A RHIESE

*T haplo—cord SCT & AT M B RS, N2
HIEA I ANTE] ., AT R IR S A A R
LTI, JCUEE R WA 7RI AR AR itk
HIRAS . ARFFERE", 58 =5 I 4 BIRY haplo—HSCT
HA 94.7% BB TR T 30 Kk T o8 e i it
WA AL BB E ARG 14 K NIRA A BB G
30 R NIGH A R E B 58 e AR S . Tl
SR —LERFFEINZ B 2 T Z BB E T B n
AR RS AR RO RE N e AR 1M 58 At &
B, I Bt o b s BAR 100 R RL L&
R AR SR TR AR B BT 5 A 1 CD34 2R 77 i
WY (r=0.623 , P<0.001) , $73 A] LA 421 CD347
2R SRS P RS AR (AR S A . AT A
#h haplo—cord SCT &t A RSB R], 7T RES [ N AT
] i ) A5 o 2 R > R A B AN R A
K AN, EAMITFE b R A TR A 2SR A S
ZERT A, RV aT 4R CD34 4R i 77 A EA T [l , AT
MATEZHIEAEA 2 ENSNGRIITE o e
Hh I AL el e TR 2 ST A RS A 6 ~ 24 b, (HIEI A
[e] g T 10 CD34 4 0 8 T (0.47 ~ 1.03)x
107/kg ™4 i [ AN 2 BT R AE (B4 B Il H CD34
HI=1x107kg' 010>
4 HZ5iE

2 Tk haplo—cord SCT 78 i & i 75 2 | FF#AI
GVHD S A= #8575 T s iy RO TR, JF B S
HLA 2 A0 -G #AE )7 AR T, Hn] S 5 2 [6) 55 197
o SBAEERY RO PR 2 RS s fE I 73
JZ FEHLIG CMV B 5P AU DTG . e fe il e i
¥J3E haplo—cord SCT 4 X] 28 2l . % T haplo—cord
SCT Je i BRI Y e Al ik SRS AF AL, A5 T
S TRAR Z2 rps CHTRE PR IR RAT ST , e tnd S
T R AR — PR R
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