I R 1L 99 27 5% 7 2023 4
o 4] e J Clin Hematol (China) 36 % 1)

- IEFH U SEIRYS -

PR 5 [R] o AH A 5 35 X 3 1T 20 B RS AEIR T
Uﬁmﬁﬁﬁﬁwm

wmm BRW ER HEE

(FE] BB IR S WM AR A 52 256 5 i T 40 i B8 AR 1A 7 I L 800 7 5 A 5 e 05 A A D6 PR &
&AM 2013 4 6 H—2019 4 12 7 F 1LV [ 5R RUER B AT 5 66 D) st ot~ 400 OB AR 19 82 f31) S 2 I Y 0 R A P I

PREHRE . APEBE R TR 51 6B 3608 A 5 22 G AF 11 4. 2o vk bk 0040 0 1 i 20 491, TRD 4 A 7 35 1A 2 i,
T4 AL AE (MSD-HSCT) 30 ] , B35 A 55 35k PR s 1ff, T 40 M 6 4 ( Haplo-HSCT) 52 ], 85 R .82 il BB & v 17 B 7
IR 15 AN H L B A 262 87. 804 B AH Il 95 I K 2% iR & MISD-HSCT 415 26. 7% (8/30) , Haplo-HSCT 4 15
15.4%(8/52) , Haplo-HSCT £H Fil MSD-HSCT A4 )i 2 B AELFR (O 458 63.3 %M 65. 4% . 27 L%
BN (P=0.771) . HH HaploHSCT A& H | ~ | EAEBEYIE EW (aGVHD) EAEF N 73. 1%
(38/52) , M1 7 T MSD-HSCT 411 46. 7% (14/30) , 2R BG4 L (P =0.017) , F A FE R Al & FF K fE 40 45
MARME M ~NE aGVHD ANE M E MRk E EBRE. B rEER L. 2 ARy ER XS %P>
0.05). ZEFENMNERLAR, I~ E aGVHD M HE A5 i TR A I 52 w8 5 A A7 5600 FE B B &R L B RURS: 43
1R 5. 944 4. 995(P<C0. 05) , £5if W M M VW M8 & 35 52 Haplo-HSCT 5 MSD-HSCT J7 %A 3T » 7% 48 1l 2% fff
REMBHHEEE aGVHD MR E KMAERFAAEREREZ L.

[RBEIRMT M MIOAR s S4TSR AE A o 5 PR i ol T 40 IR A 4 5 977 3K

DOI:10. 13201/j. issn. 1004-2806. 2023. 01. 009

[hE4S%ES] R733 [XEkFREB] A

Effect of haploidentical and matched sibling donor allogeneic hematopoietic

stem cell transplantation on hematologic malignancies
REN Ruirui MA Liangming WANG Tao XIE Yunxia

(Department of Hematology, Shanxi Bethune Hospital, Taiyuan, 030032, China)
Corresponding author: XIE Yunxia, E-mail: w201401061008@163. com

Abstract Objective: To investigate the curative effect and prognostic factors of haploid and sibling allogeneic
hematopoietic stem cell transplantation for malignant hematologic diseases. Methods: The clinical data of 82 pa-
tients with malignant hematologic diseases who received allogeneic hematopoietic stem cell transplantation in our
hospital from June 2013 to December 2019 were analyzed, including 51 cases of acute myeloid leukemia, 11 cases
of myelodysplastic syndrome, and 20 cases of acute lymphoblastic leukemia. There were 30 cases of MSD-HSCT
and 52 cases of Haplo-HSCT. Results: The median follow-up time of 82 patients was 15 months. The total im-
plantation rate was 87.8%. Before transplantation., 26.7% (8/30) of patients in the MSD-HSCT group and
15.4%(8/52) of patients in the Haplo-HSCT group had non-remission. 2-year overall survival(OS) after trans-
plantation was 63.3% in Haplo-HSCT group and 65.4% in MSD-HSCT group (P =0.771). The incidence of
grade T-I aGVHD in Haplo-HSCT group was 73.1%(38/52) . which was significantly higher than 46. 7% (14/
30) in MSD-HSCT group(P =0.017). There were no significant differences in other transplant-related complica-
tions, including implantation failure rate,grade ll[-IV aGVHD, EBV.,CMV viremia and hemorrhagic cystitis be-
tween the two groups(P 0. 05). Multivariate analysis showed that grade [l[-IV aGVHD and remission status be-
fore transplantation were risk factors affecting the survival of patients. The relative risks were respectively 5. 944,
4.995(P<C0. 05). Conclusion: The efficacy of Haplo-HSCT was similar to that of MSD-HSCT in patients with
hematologic malignancies. The grade [lI-IV aGVHD and pre-transplant remission status were risk factors affecting
the survival of patients.

Key words malignant hematologic disease; haploidentical; sibling donor; allogeneic hematopoietic stem cell
transplantation; curative effect

YL KRB E R R A (KR .030032)
WBAEEF M= E . E-mail: w201401061008@163. com
S| AR AT I g, DR, £ 5. 5K 5 R AR & 5 4 I8 3 1 40 MRS A VA 97 6 PR I RO 97 o0 ) . i IR 1 VR
A5 ,2023,36(1) :44-48. DOT:10. 13201/j. issn. 1004-2806. 2023. 01. 009.




El i

AT: Fi Fi » S5 AR5 [R) IO AR G e A R 36 1M 40 MO RS ARV O B L VORGSO % o 45 .

S R T M 40 B A A R I 9T R I O Y
B AR K JU AR A AR S R i T A
LR Ay TS T 8 R R L H LA AR R — b i K
Brr) F R ARW., 2 EBEYIE EW
(aGVHD) K LA R AR AR 3¢ I & 9E 55 5 AR 5 K WA=
A7 U)AH 5, an fn] B8 47 Mb 5 fIK A% A AR OC OF &4 L 32
BT RUE R R — BB a8, AR St 82 41
I YR8 R AT TRT B 43 T LIRS A 1A 5 4 A
A 5 5L PR 3 0T A0 RS AT I T A T ML RO T AR I
M T f5 B AH OC DX 2R, DA TATAT 1) T ik — 28 B8 R 97
L REITRL
1 BERE5FE
1.1 %HH

YEPE 2013 4F 6 H—2019 4F 12 A 7ETe B2
S 5 PR 3 T 20 RS AR IR T Y 82 5] A i VS AR
HLOBIE A WHO 2 W70 BUAR L A8 10 ~ 59
%L P35, 112, ) % S EBE &R H s (AML)
51 6, HE Y A4 5% 25 A AE (MDS) 11 1], 2obE ik
A A a0 CALL) 20 15 [5) g 42 40 £ 5 3 B 2 i
T 240 i # 4 (MSD-HSCT) 30 ] , BA A% {4 S FE A v
I+ 40 M # 4 (Haplo-HSCT) 52 41, MSD-HSCT
AR AT R 8 2 %M (CR)# 5 73.3%(22/30) ,
Haplo-HSCT 41 /5 84. 6% (44/52) , Fi 47 B & 34 2%
BAHBRES, k1,

1.2 ftEke

FEAH B 52 27 BEAT 5 20 PEIC AL, (R 2 8 R 05
g MSD.,=9/10 Jo i  BfR iRt . M &K
R e AR R R
1.3 fAbBE &

O AML 4= 1 & & & Kk H #5 fE BU/CY.
FH—6~—3 K, HIH%E 3.2 mg + kg7 « d7';
HF—3~—2 K, HEBEIZ 60 mg « kg™ - d7', 2
WA BE R FA/IA+B R BU/CY. 5 —8~—6
KFIAFIE 30 mg e m™ > « d7' 358 —8~—6 K,
FRHEEILE 10 mgem 2« d 5 —8~—6

KBTHERH 2 g m™2 « d7 355 —5~—3 K.
Z3.2mgem o d7 S IBEMERL 50 mg kg™ o d7Y,
@MDS &3 & VM + %R BU/CY, &
G/ CEAEARE M FASE —11~—9 R Py
B 20 mg » m™% « d7' 5 —8~—6 K, IEFHE
KA 30 mg e m 7« d 3 —8~—6 K, AT
2gem? e d G —5~—3 KR, 4L 3.2mg -
kg™ e d7'; B — 3~ — 2 K. M OBEBE M
50mg e« kg™' - d', QALL & F ¥ RHEH T
(TBD + 3l 7] i BU/CY: % —7~—6 K, TBI 5~
6 Gy;5E—5~—3 K, HHL 3.2 mg+kg™' « d7 ;58
—3~—2 R, ABEELRE 50 mg « kg™« d7',
1.4 THEMshL CRE

FEAH AT 3 d JF4f 4 T 35 41 A\ 40 it o) 3% I 1
5~10 pg« kg™ ' o d7' BEL G HALH T A1, AT
TRF MR F B BEIE A 408 UL 40 B (PBSO) #4142
AR PBSC. 55 4 KITHH REBBE, 56 5 K
K4 PBSC(EMA B 4 RIFHARE) i
P4l i (MNC) 7 % 7 < 10° /kg (3. 2 X 10° /kg ~
11.6X 10° /kg), CD34 " 4 g 77 {3 %% 5. 2 X 10° /kg
(2.5X10°/kg~10.5x10° /kg) .
1.5 aGVHD Ay

) L 2 A0 & A A8 R AR 3R g 8 22 25 W IR
S R PP O 0S  PRLAT A RS R 24 FH B T A B i 4
IR 2.5 mg+ kg™ +d7' X4 d, aGVHD £
1R S BRCrP [ S 2 R s T 20 B RS AR IR T LR R B
P FZ IR D ——2 WY P15 3% (2020
AR ) AT
1.6 WLUIHE A BE A b5 1

FEAH A S B R Wa I it R, 722> 3 d P kL
ANAETTE>0. 5X10° /L, FELE 7 d A i 3 1/
BRI OL T IR 120> 20 X107 /L s 46 HB K R
A WFBE R (STR-PCR) {44 40 i fix A 2R > 95 %
HEZ 5 BN [E] A, [R1 A SR A FISH 7 e il X/Y
Yeta R L], R AR MOEAR 2 0L SCk[3].

F1 2HBEERBRILE

x5 MSD-HSCT 41 (n=30) Haplo-HSCT 41 (n =52) Y/t p
B« &/ 17+ 13 29 : 23 0. 006 0.937
EE /% 36.9413.0 34.24+12.0 —0.981 0. 330
HLAZ 51 B AR TR/ ) (00D 14(46.7) 35(67.3) 3.730 0. 066
PR/ ) 2.227 0.328
AML 16 35
ALL 8 12
MDS 6 5
o 1 Rl 2 0 R 2 / 151 2.220 0.136
CR 22 44
EN 8 8




. 46 . I A I 0 2 2 5536 %
1.7 BT (10/52) . MSD-HSCT 41 kA4 % K 13.3% (4/30)

XA R R AT 38 B BT L i DR Bl 5 B ) A RS
MR EE K P61 80K Ui & 0 B e I DR 42 ik 1sf
B, A 2 2019 4 12 A, " 4 BE U5 B 18] 2 15, 0
(1.5~58. O H, BAFH (OS) & LR M 3 4%
S DR I T 40 M B A R AT T R R ] A 1 BE
T 5 B 15 8 1k B[R]

1.8 Siilepabag

K SPSS 21. 0 34 AT G 1T o3 B A7 6 IE S
AT RYERIL X S o, 4 in) s AT S i
AR ¢ K5 s THEOR R LA (%0 R, AR L EAT
K06 s A7 3 Al Kaplan-Meier # % , 4= 7 B+ [A] 52
M) 5 2 SR I Cox [MIH 4087, L P<<0.05 N7 A
Gl L,

2 H#ER
2.1 AR

82 il H MAEA RN 87. 8% . AUk A
BEAFIE] A 13(9~26) d, ML /B A A 57 B ] A 18
(10~88) d, f1 10 il B EMAAR, KERN
12. 2% s ot MSD-HSCT 4HA 3 Bl A A R (2 4
JFAEMARNR, 1 4k ARNRE), KERN
10.0% (3/30); Haplo-HSCT #H 4 7 i A & B
G UIFEEMARNR, 2 Blgk EHARR), KERN
13.5%(7/52)  ZREHITFE L, W#E 2,

2.2 aGVHD k4 5M

Haplo-HSCT 4 | ~ Il F aGVHD &4 %N
73.1%(38/52), MSD-HSCT 4 k 4= % 16.7%
(14/30), ZF A S it E X (P =0.017), Haplo-
HSCT 4 Il ~ NV & aGVHD %k £ % H 19.2%

R IXGIT¥E ., Wk 2,
2.3 BMAHCIHE K AE

SCRF 2 & PCR MW A8 F8 i B4 i e 5
(CMV) EB J% # (EBV) , #% 22 2 Rl 22 i CMV/
EBV-DNA =500 copies/mL A5 CMV/EBV J&
Yu . HaploHSCT %4 CMV & 4t %K K 25.0%
(13/52). EBV J& 4 2 & 46. 2% (24/52) . MSD-
HSCT 41 CMV &Y% H 16. 7% (5/30) , EBV &
YR 26.79%0(8/30),2 HEF G E L, H
IV B Bk 4 (HO W2 Wibn S BOCHR[4 ], MSD-
HSCT 41 HC & 4 %4 20.0% (6/30), Haplo-
HSCT 44 HC KA H N 40.4%(21/52),2 HEH
TG F7E 2,
2.4 HAFTERE LK

FE 5 & 2019 4 12 A, 82 #] #& &, Haplo-
HSCT 44 #il MSD-HSCT ZH# 4t J5 2 4 OS F43 5
K 63.3% F1 65.4%, ZR LK ITFE L (P =

0.771) ;% Fl Kaplan-Meier ¥ 3 % 7] GE 5 i & %

A= AE I T) A D 2R AT H A, 45 R S B A T A IR
BUEIF ~ N E aGVHD, A8 A 26 2 5 0 %
He A7 I TR] B R 2R, ¥ Kaplan-Meier #6573 81 & 4t
ThaARE W R 2 3E— 28 R Cox [91 15 20 M B
I~V E aGVHD HIE 8 8 2% ff IR S 2 B A A7
WA E, kAN ~NE aGVHD B E LT
fa s A &AM~ IV aGVHD B 5. 944 1%,
BEMAZMEBENR T GCHREZRMREEDN
4.995 15, VLA 1.5% 3.

K2 2HBEHEELER %)
205 WALM |~ aGVHD Il ~N & aGVHD EBV CMV HC BT
MSD-HSCT 4 (n=30)  3(10.0) 14(46.7) 4(13.3) 8(26.7) 5(16.7) 6(20.0) 20(66.7)
Haplo-HSCT 40 (n=52)  7(13.5) 38(73.1) 10(19. 2) 24(46.2) 13(25.0) 21(40.4) 36(69.2)
v 0.012 5. 720 0. 467 3.036  0.771  3.579 0.058
P 0.912 0.017 0. 494 0.081  0.38  0.058 0.810
1.0f - 1.0f 1.0f -
I
|
0.8} L 0.8} 0.8}
& e H e |
9 0.6} 0.6} 0.6}
e | e e |
# \ H# H
B 0.4} & 04 N & 04t
e BENERRE Il ~IV EaGVHD BANKK
0.2 . R 0.2} grie 0.2 —z
—— CR-fl% —— -k —— Tk
L RP_MA S EmE S EmA
of P=0.001 oF P<0.001 oF P=0.047
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
BV 3 ® RAA R 3 ® R ©
B1 £7FEmM



L] AT Bt Bt - 5. PARE AR 5 [R) AR A S5 366 1A o I 40 A RE AR I O A PR I YRR 9 A R o A7
xR3 EWMEHEORFREEMEAREZE . SRENF
/
5 Ik KT Z W Z 0 br
v P RR(95%CD) P
Uil
51 0.210 0.647
i
AML
Z W ALL 0.469 0.791
MDS
e CR
2GRS N - 11.759 0.001 4.995(2.145~11.63) <0.001
PN
MSD-HSCT
e A Al 0.085 0.771
Haplo-HSCT
Jo
I ~ 1 & aGVHD - 2.681 0.102
. ) Jo
I ~ 1V aGVHD 4 19. 764 <0. 001 5.944(2.545~13. 881) <<0. 001
HC x 2.623 0.105
H
. b
CMV 0.315 0.574
H
x 4
EBV 1.353 0. 245
el
k2 28 M 0 2 75 A D i 0.007 0.931
ZNE]
i
PN 4 3.938 0.047 1. 850(0. 67~5.107) 0.235
3 itig 1 MSD-HSCT 2 &4 OS £ 4 5l K 68.0%.

S 5 DR 40 RS A AR A P I VRO 1Y
ARTBe, JUHITAE R E B AR L, B
PR R0 R e A L AR AR AR R B 3 , I MR AR R AT
YR IEAS TR, T 43y 6] 42 AH G L A% 44 | D i 6 ¢
2 S 5 DA 36 ot 40 L BB AR, {0 ey T [R) i 4 A A At
HOME T, T DT E TC G b A7 R A R Y 2 A K Y
S A BT ] S5 [ 0, 0T A Sfe A A S R IR 3 i 1 400
FEAE 5 2 KTE .

AR LT SRR A A A A 5 2 R 3k i 40
FEAE ¥R 97 20 P IV 9T A R M OGO R IE S
Haplo-HSCT £H#1 MSD-HSCT A% 5 2 4 OS
RANHH 63. 3% F1 65.4 % (P =0.771) , B[N E 4y
BT S 7 B8 AT 7 2O B A A7 ) (] TE 52 ) B 2
IRFEAE 5 R B AH A B AT 20M 24 5 SOk R T —
FHo Hod Wang S5 44 A 450 il AML CR1
231 32 B AR S R TR i+ 4E i RS A, 219
19142 57 [A) i 4 A0 G S D R ot T A e S AL A5 1 3
A OS RAHIR 79. 0% F1 82. 0% (P>>0. 05) , IE5E
PO R S B TR i T 4 e RS A 2 ik = DT TE HE A Y
R FE ok [ R L RS RS R 2 4 v A
g U AEZH A —TTF I8 2R BT L o i B a ey XU 400 G asit
Bl R 5t 2 B0 AML %, Haplo-HSCT

76,0060 ;T g FMEAT Y HIE FRAT IR 2 AH A B
T SEAE MG 2 4F OS R34 63.2% .78. 4%
(P>>0.05) . ARBFFE OS KR . % &5 &k Fh 1
BT, EE R B EMRERF L, ARERE
HIAT CR1 #AM & MM UG B . HIRS R )n
FLHAAT S L TR o T 0 RS A T LA kR R K )
A IR I IR UE SE RS AR T 2B R SR A A
FERIR R R 2, 8O 38 A B4 B 3 W 7E CR1
PR AT S R s i T A0 A R L B S T R

JH aGVHD A5 88 J2& 5% il T 20 g B8 A B ) 2R
MEERE XK, ZH5X 8~ HaplooHSCT @ | ~ |l
B aGVHD % 4% 8 &+ MSD-HSCT 41. % &
FHHit#FE LB ~NJE aGVHD 2 R 5%
P L M 5 Haplo-HSCT 4H Fr A 28 3 in
ATG A X, J& 95 5 o 58 & B AL A & ATG
(6 mg/kg) 7] 4 1 Haplo-HSCT J§ I ~ IV JF
aGVHD & A &, i /5 # & ATG (9 mg/kg) ff
CMV EBV J& UL i1 JXUBS 386, 12T 5% At TF 52 5 791 o
ATG — )5 REAR T #E aGVHD k4R, B —JF
T L 284 0T S Y S A S O R & A R W
e @78 Haplo-HSCT 41 CMV, EBV & 4t % | HC
g T MSD-HSCT 40 ; {H 8 2 40 B R



.18 . I I R 2

36 4

I~ 1B aGVHD Ji s g o HC KA IR
M 585 A A B ) 10T T~ IV 8 aGVHD S 5% Wi A= A7
IR E] 6 L3R, Bt ATG 5 i oK 451 9% ek gk —
LT,

J35h 82 B HE AR R EEFER 12.2%,
53k 5% ~20% — £, Wi Haplo-HSCT
SR AR R E N AN BN A B 5 O AR
AT 0 O R RN AR B N A S
HLA i s T A e % 0 35 | 86 0BF 358 52 401 2 AT
KL B A A S T BE AR AE AR Rk

B AT G5 R A 2 BV i Ve R
¥ Haplo-HSCT 5 MSD-HSCT J7 %A T . [N 1t
T LR A B B AR T s B AR G 2% RS IR A
JRHEE aGVHD X 8 & KW A 77 BA B 255 L,
B ABIE 5T 11 B i 7L J5 BIATS 9K 55 7 R o1 | iE
B D7 ] (8] i — DR LX A 2518

MM FTAAEH YR WA AETE R 2 g
5% Uk
[1] Arber DA,Orazi A.Hasserjian R.et al. The 2016 re-
vision to the World Health Organization classification
of myeloid neoplasms and acute leukemia[ J]. Blood,
2016,127(20) :2391-2405.
rhAR B A xR A A s T A M W A 2R b [ S
T T A0 RS A VR UYMW R SR T R LR
D ——2 PR DB F 96 (2020 4RO [T ]. h4e
L ¥ 4 75 ,2020,41(7) :529-536.

Olsson R,Remberger M, Schaffer M, et al. Graft fail-
ure in the modern era of allogeneic hematopoietic SCT
[J]. Bone Marrow Transplant,2013,48(4) :537-543.

Brugieres L, Hartmann O, Travagli JP,et al. Hemor-

(2]

[3]

[4]
rhagic cystitis following high-dose chemotherapy and
bone marrow transplantation in children with malig-
nanciesincidence, clinical course, and outcome[]]. ]
Clin Oncol,1989,7(2):194-199.

[5] Yu S.Fan Q,Sun J.et al. Haploidentical Transplanta-

tion Without In Vitro T-Cell Depletion Results in

Outcomes Equivalent to Those of Contemporaneous

Matched Sibling and Unrelated Donor Transplantation

for Acute Leukemia[ J]. Medicine ( Baltimore) s 2016,

95(11) :e2973.

[6] Kunacheewa C, Ungprasert P, Phikulsod P, et al.

Comparative Efficacy and Clinical Outcomes of Hap-

loidentical Stem Cell Transplantation to Other Stem

Sources for Treatment in Acute Myeloid Leukemia

[7

]

(8]

[9

]

(10]

[11]

[12]

[1

3

]

[14]

[1

0

]

and Myelodysplastic Syndrome Patients: A Systematic
Review and Meta-Analysis[ J]. Cell Transplant, 2020,
29:963689720904965.
Wang Y.Liu QF.Xu LP,et al. Haploidentical vs iden-
tical-sibling transplant for AML in remission:a multi-
center, prospective study[J]. Blood, 2015, 125 (25):
3956-3962.
Salvatore D, LLabopin M, Ruggeri A, et al. Outcomes
of hematopoietic stem cell transplantation from unma-
nipulated haploidentical versus matched sibling donor
in patients with acute myeloid leukemia in first com-
plete remission with intermediate or high-risk cytoge-
netics: a study from the Acute Leukemia Working
Party of the European Society for Blood and Marrow
Transplantation[ ] ]. Haematologica, 2018, 103 (8):
1317-1328.
TR IEVK, XN =S R R S R G A B
YR IT A MRS T RO AT LT, RS B A A AR
2018,39(10) :610-614.
Walter RB,Gyurkocza B, Storer BE, et al. Comparison
of minimal residual disease as outcome predictor for
AML patients in first complete remission undergoing
myeloablative or nonmyeloablative allogeneic hemato-
poietic cell transplantation [ J]. Leukemia, 2015, 29
(1):137-144.
Oran B,Jorgensen JL,Marin D,et al. Pre-transplanta-
tion minimal residual disease with cytogenetic and
molecular diagnostic features improves risk stratifica-
tion in acute myeloid leukemia[J]. Haematologica,
2017,102(1):110-117.
XIF5UE B0 ZE 7 =%, 55 B A T B X S PEBE R
F AL 9 AR 2 5 i R 3 i, 40 e B A 10 R s e [T .
AR IR 2% 35, 2019,40(3) : 182-186.
i 2 A e e A 117 A L B g 1 B
o A T Ah 3 v G B N N R A B Bk 2 ) AR
[T, Al % 9 3, 2020,41(7) : 557-563.
Lee KH, Lee JH, Choi SJ, et al. Failure of trilineage
blood cell reconstitution after initial neutrophil en-
graftment in patients undergoing allogeneic hemato-
poietic cell transplantation-frequency and outcomes
[J]. Bone Marrow Transplant,2004,33(7) :729-734.
Cluzeau T, Lambert J,Raus N,et al. Risk factors and
outcome of graft failure after HLA matched and mis-
matched unrelated donor hematopoietic stem cell
transplantation:a study on behall of SFGM-TC and
SFHI[]]. Bone Marrow Transplant,2016,51(5):687-
691.

O3 B #.2021-11-06)



