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[Abstract] Objective To evaluate the efficacy of reduced- intensity conditioning allogeneic
hematopoietic stem cell transplantation (RIC-allo-HSCT) for patients with myelofibrosis (MF). Methods
The clinical data of 10 patients with myelofibrosis (MF) who underwent RIC-allo-HSCT. Results Of all
10 patients, 6 were male and 4 women, with a median age of 28.5 (22-54). Using fludarabine/busulfan plus
total body irradiation (FB+TBI) pretreatment scheme based. Hematopoiesis reconstitution was achieved in
9 patients (90%). The median time of neutrophil and platelet engraftment was 13.5 (10-22) day and 16.5
(13- 40) day , respectively. Acute GVHD occurred in 4 cases while chronic GVHD in 5 cases. The
prospective OS for 3 years was (90.0+8.5)% after a median follow-up time of 17 months. Transplant related
mortality was 1 case. Conclusion RIC-HSCT with FB+TBI is a feasible and effective alternative for MF
patients.
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SAF-TSS) " & HEATRE R S Ar PPA , SR 34
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3. T AL BE D7 %2 2 10 i) £ 3 34 4 32 ok b i
(Flu)+4 B B G (TBI) S 2tk 14 AL 377 %€ : Flu 30
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MTX 15 mg/m’,+3.+6 d 10 mg/m’, fth & 55 ) il 45
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R 10T VARG 55 28 T Ak PS5 5 PR 1 I T 200 e A% AP BT 4 A 28 5 A i PR A

5 el AR (%) 12 Wi [N E R Yo Az SEH AR
1 = 29 PMF MF-3 47,XY,+8 (-)
2 i 27 PMF MF-3 46,XX (-)
3 5’8 24 PMF MEF-2 46,XX JAK2
4 2 42 post-ET-MF, AML #£1k, ME-3 46,XY (-)
5 % 54 PMF MEF-3 47,XY,+8 (=)
6 % 22 CMML-MF, AML #%4k, ME-3 46, XY (=)
7 E’8 28 MDS-MF MEF-3 46,XX E2H2
8 L 32 MDS-MF ME-3 46, XY RAG ]
9 e 24 MDS-MF, AML #41k MF-3 46,XX A
10 7 42 PMF MEF-3 47 XY,+8 AK

12 :PMF : J5U& P BE 4T 4 4L s post-ET MF : J5L& 1 Il /N 3G 220 J5 7 B T 4E 4 ; AML : ZME86E & U ; CMML-MF « P& Mk - U AR i
FA 2 1 BEET 2L s MDS-MF « 15 B4 2 57 3 25 B iE 4 1 BB 2T 4k ik
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T3 102 AR BE FUAL P S LR 3 0L 200 R A 1 BT AR A R O RS REAH DG Y

BB WAMFE  GVHDHBIIE Bk BHERE  ABommma | WMNC R CDISAN
(x10%kg) (x10%kg)
1 Flu+Bu+TBI CsA+MTX MSD(10/10) PD MG 13.1 5.3
2 Flu+Bu+TBI+Ara-C  CsA+MTX MSD(10/10) SD HE 25.7 13.1
3 Flu+Bu+TBI+Ara-C  CsA+MTX+ATG MUD(10/10) SD WEAS 22.1 20.7
4 Flu+Bu+TBI+Ara-C  CsA+MTX+ATG Haplo(6/10) PD FEARA 9.6 5.6
5  Flu+Bu+TBI+Ara-C  FK506+MTX MSD(10/10) PD WEARE 12.1 35
6  Flu+Bu+TBI+Ara-C  CsA+MTX+ATG MUD(9/10) PD TEAE 9.4 5.7
7 Flu+Bu+TBI+Ara-C  CsA+MTX+ATG Haplo(5/10) PD WEANE 16.3 9.4
8  Flu+Bu+TBI CsATMTX+ATG MUD(10/10) PD FEARE 10.5 10.4
9  Flu+Bu+TBI+Ara-C  FK506+MTX+ATG MUD(10/10) PD HHE 10.6 11.8
10 Flu+Bu+TBI FK506+MTX+MMF MSD(10/10) PD WEARG 9.5 5.9

1 : GVHD : B R W Hi 1 3205 s MNC : S 41 ; MSD : HLA M1 45 [ i 44t ; MUD : HLA #45 J6 561k 3% ; Haplo : HLA S A5 AR & ik
o Flu: FUAHIEE ; Bu: FITH % ; TBL: 2 5 MRS Ara-C: FITBRIE T ; CsA FRTEE A MTX . I &(MES s MMF « F [ RS ; FKS06: flh e 5 7], SD ¥
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R4 PR L TIAL B DN T I A MRS ARG T R LT 4R AL 8 AU GVHD &A1

B N H L 2 MM/ o BHELT AL 52 s
5 Z2PEGVHD M2 GVHD WU R D) g e - 004 Bt s ] ()
1 " 7 13 15 CR MF-3 MF-0 22
3 % JEBi 13 14 PR ME-2 MF-1 10
4 ¥ iz 16 25 PR ME-3 ME-1 7
5 " g 22 40 CI MF-3 ME-2 6
6 1| 23 JR PR 13 21 CR MEF-3 ME-2 17
7 Ik JRifR 14 16 PR MF-3 MF-2 17
8 13 Jc 13 15 CR MF-3 MEF-1 109
9 ¥ JeiBi 10 13 CR MEF-3 MF-1 81
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13 - Fo A iy FAJ5 100 d
MF-2  MF-3 MF-0  MF-1 MF-2
PMF 4 1 3 1 2 1
post-ETMF 1 0 1 0 1 0
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CMML-MF 1 0 1 0 0 1
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CMML-MF : 1& M- PR AT il 2k % B 2T 4 ik

IV S (AL T 5 3 4], ek v i P 4% ol 8 7R
il 245 L)) 3697 5 14 s 2 - E AE AR S 34
P9 H B CMV-DNA #5 DUEUCT 5 161 B35 9 & i
PEBEE R , HURTEIRTT IR I . AR IR 22T K&
IR T S i . S BB E R 5
BEANE SR, 2 BT TV 0%, 2 161 5 s 1l
T
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T BT 0 35 B AR i [ B 5 1743 2 48 (IPSS) M
DIPSS #EATPEMY , H A2 2H LA R i G 20 ) S8 5 i
A7 4R R A, AR AE A B R TE R A T 3 1+
MRS . Pfa-1 R R AN A . i
AR 5 15 BB LT 2 AL DG 1) 3 PR 58 A8 AR 4kl B, H:
1B B AT A AL TS 20 W7 b i B AR . 5
W2 FH (CALR) 3R 8 2848 T 74 BHM: #8354 L JAK-2
ot MPL BH P 8 35 0 R 5% L R AR A s o i
CALR/JAK-2/MPL J R 58 745 35 Sy B 14 1) 56 3 A A7
AR A I 55 AL XU . Guglielmelli 5543

By 7 53 50 JUAS W 5 b 58 A8 (4145 ASLX1, SRSF2,
IDH1/2 F1EZH2 JE R 5748 ) | & AEAT]—Fh iR 584
PR A7 T2 10 4 Jo B R 2T 2 Ak RS 119 OS B[] A1 TG
117574 e e L W s £ £ 0111 A N R R A N A B
J 3G 22 DL K v 15 0% 4 M8t 12 5028 34 1R o B v 1Y)
MRS PR, o -1 30 B R 15
T AT T AN R R, AR B 2B AN E I 5 4
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LR, I SRR R4S R a A e A
10 51 £ 35 R AR B KE O 54 %, DIPSS #F4r ¥
s, B 7 6 ECOG=3 41, 5 Bl /3
HCT-CI=3 47, 8 ffil i 35 Atk R pR 28 (3 9 2 2 e
AR EE ) , EREVIER LR, 9 B A R Toat
JRAEATE TR A AR

1999 4F: Guarldiola 45"/ 2% 55 5% H ¥ i ¥ kb 31
5 %8 (TBI M LBl ) Sy 55 10 6 2F 4 4k B & 47
allo-HSCT, 5 4F OS %y 47% , Hoh [F] i A& i
OS FH 54% , MK T 45 B4 AL OS RN 14%,
H 1T A 41955 161 f5e 22 1) [l JBs A 52 P 60 s 15 6 A
i 58 0 (CIBMTR) & A7, 229 1] 8 35 2R FH 35 i T
AL FE 5 %, MSD 414100 d B A AR IE TR K 18%,
MUD 2H 4 35%, 5 4F OS %43 5114 37% .30% , PFS %
G190 33% . 27%" " o B BELT AR R AR R A
N T R TR A B FE R AR — 5 LSl T IR
553 5 A By ZE R N AT, H R Flu X & Bu gk 52
HC R A S . Kroger %7 it 26K H Flu+
Bu 4 103 Bl BE 41 4 b 8 & (P LA IS 54 %) 47
allo-HSCT, H:#1 33 {41 MSD, 70 {41 & MUD , X 2 5]
BRI, 34 KR 22%, 1AFER) BREAER
KACT- F K 16% , 5 4 OS . PFS K 43 5l h 67% .
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51%, Gupta & T 233 il PMF 2.2 (AR
55 % ) RIC allo- HSCT %5 % (34% & MSD, 21% K
MUD, X R T RA A HERE ), 54 OS 43 5
56% .48%.34%, 54F BRAEE K IET % H 24% , PFS
FN27%.

AR 20955 1911 2R FH FB+TBI kg St i) D AP 558 2 1 Ak
PTZ  HAE N 100%, 2 LIET-F 10%, Bl
EATE K BH AR, 0S BB AL T 5
18, % I8 e Hm B DA G R IRATR A FB+
TBI Ay Hefilt (1) 74k 3 )7 22 A S50 s o T 40 e, DAA
FHEF G RF LR I Ara-C 5 F 5 PEZH
JIE B o F 5% 45 S E BZ AL BE 7 R AE R AT
25 A S ELA R A S A AR L A A
B, AN RV AT

PIAEWFIE 45 5 B | 2B BE 2T 2 1k £ B B A
25 L R R LA « RIS 0 LA A B B[] R
B far i E PR R R IE LRI R R AR S £F 4k
W A IS IR] K A DL B o R i 7

2009 4F EBMT — i allo-HSCT 4 J7 PMF 14k
KM BELT AL BB 1 2 s UEUE I Y 25 1
IR LAERS KT 57 % (JAK2-V617F B A= B B g I ™
GNP NGIR o p o YA (ORI =07 N = NS [ SR N 1
A B R A RTREAR 7 fer PEAL Y o e G, AR S
SR 7 Aar B S R, R LR B RS AL ™ EERE IR 17 T
FRFHEE R TG A R H R, v R SFEAR R R/ NG
X, Bacigalupo %'/ ii PMF 3 allo-HSCT #J A~
R P05 R 3R A HG HLA AR JC OGRS I KRS A
IR LA . ASHIFTE v 1 1] S fs fA A & B A
B E AL S 34 H 40 & v Pk 2 R 5% 4 (HGB
50 ~ 60 g/L) , % JEFEAE I 22 U L1 40 A -5 3kt

R R B I DI RE , N b B R ERIR YT 14
A5 L2 8 2 R IR

— 0 [a] JEUPE I 5 40 A 250 191147 allo-HSCT Fl 4
KT MPN B B4 e {5, MUD 442 & AET
Rk 34% , MUD 2L TG B R & ™, Bk
FI GITMO B 5% ' LA ) 15 8] SFGM-TC WF 5% > 4516
512, SR Kroger 587 [nl B IF 78 & B MSD
5 MUD WH Z HAEE KIET- RIS it 2% 7
(10% Xf 13%,P=0.50) . AT H 1 Bl EEH N
MSD,

T = BT S PE AL FEBF 5T, 761 1T 20
FEAE AT RELIVE () b BRATS AT i . — TR T B RFI Y
WFFEAMEAEA (> 22 em) 52 M A A7 B A7 A R
TG R ER B FERBAR R T DIERAR ™ T Z B

FON A AT D) B A e AR vt Ik &, (A R
FLAAFIE A 452 . — T CIBMTR WFFE AL
9 683 11| #f 7 A% M Mg (L v i B £F 4k 4L 8 215
1)) 47 75 B 1 allo-HSCT (1 471 414 J6 ik, Hovp
472 BIA TRV 300 545G DX R ) SRS IR DI BR Je
B EAE S A BB G GVHD 1Y & 4R M
OS KA 225>, Rialon 25 [l Ffi4E 43 Hr T 89 1]
PRLRG A A 7 DD B AR 11 46 25 e £ 3 (46 MPN
MDS D) J AML) , il F= AR M I & & 2 %0 38% ,
AJG M2 14% , R JFBRGL3H 20%, FARIET %
Ik 18%. AHEFT L 1 Bl & IET  IZ R ot
HIATREDI SR A S5 B i, Tk B 2 e
BORAL I ZET. . Wong %5 BF 5% 5 BE 41 i fb /B 3
allo-HSCT J5 6 Jil (N AF T RE M AR 4, ML DI B rp R
JFE R IR ET 3R IMLAE Je A 28 1 T X BRZH (44% X 21%,
P=0.02), iF 55 BHZELR G AE K A= R 53 510 36% .
19%(P=10.05) , X ittt ifiL T 4R M R AR T2 754 T
BRA R AL AR

T ML G T L e R 7 2 i 5 20 B A A
KW KA E18 . 2010 4F, Ballen 251542 3k iy — 0
CIBMTR 5% , A4 289 {4l PMF £ #17 allo-HSCT,
5 S 2 W RS AE i o 82 AL Ak R 1 R A R TR
WA G IN AL S (5] 0 3 I i K 8 o 4 A D A
Ao

allo-HSCT REWS 035 B R 27 24 1b £ 8 BB 1Y) i
MRS B BE LT e AL R AR , H A A IS £F 41k
VAR (14 BsF ] LA B DR e JE S5 M) OS R 14 2 37 T i
2 ARBFTEH, 9 4715 B 4 +100 d A T8
TETE A, B RS HE A £ 4 AL R B I Sl A%, 5 SCik R
E—35. Wik, FATINH allo-HSCT J5HL A9 1l fE
BB AP AEAAE F BRI B BE LT 4 (L AR
fiff F8 2 M REME IS 2 KW AR

AHWFFELE W) 4 @R, RIC allo-HSCT &34 J7
BT YEfL 19— PP A R . ARRER R
LIRSS T A RE

2 % Xk

[1] Tefferi A. Pathogenesis of myelofibrosis with myeloid metaplasia
[J]. J Clin Oncol, 2005, 23 (33):8520- 8530. DOI:10.1200/
JC0.2004.00.9316.

[2] Rondelli D, Goldberg JD, Isola L, et al. MPD-RC 101 prospec-
tive study of reduced- intensity allogeneic hematopoietic stem
cell transplantation in patients with myelofibrosis [J]. Blood,
2014, 124(7):1183-1191. DOI: 10.1182/blood-2014-04-572545.

[3] %, THk, 457, % ARG DG T AR AR 7 I A
P F 8 2T 2 A — {91 41 B SRR A2~ [T ], rp A i 9~ A,



-230-

(6]

[12

[

[13

—

—
—
N

P

—
—_
N

[

B MR A2 2018 4E 3 H A5 39455 3] Chin J Hematol, March 2018, Vol. 39, No. 3

2011, 32 (2): 129- 131. DOL 10.3760/ema.j.issn.0253- 2727.
2011.02.017.

Thiele J, Kvasnicka HM, Facchetti F, et al. European consensus
on grading bone marrow fibrosis and assessment of cellularity
[J]. Haematologica, 2005, 90(8):1128-1132.
Emanuel RM, Dueck AC, Geyer HL, et al.
neoplasm (MPN) symptom assessment form total symptom

Myeloproliferative

score: prospective international assessment of an abbreviated
symptom burden scoring system among patients with MPNs[J ].
J Clin Oncol, 2012, 30 (33): 4908- 4103. DOI:10.1200/JCO.
2012.42.3863.

Passamonti F, Cervantes F, Vannucchi AM, et al. A dynamic
prognostic model to predict survival in primary myelofibrosis: a
study by the TWG- MRT (International Working Group for
Myeloproliferative Neoplasms Research and Treatment) [J].
Blood, 2010, 115(9):1703-1708. DOI: 10.1182/blood-2009-09-
245837.

VAT, TR, A, 5. SR DN I T AR S RS AR i AR
AT W I R SCLT]. AR LR A 2%, 2008, 29(10) -
667-671. DOI: 10.3321/j.issn:0253-2727.2008.10.005.

Hrie R 2 LR 002 F DR IR L T = 20 D P 2T 4
LW 5367 P B L 5 IR (2015 4R 0D [T A i v 2 44
i, 2015, 36 (9): 721-725. DOI:10.3760/cma.j.issn.0253-2727.
2015.09.001.

Kroger NM, Deeg JH, Olavarria E, et al. Indication and manage-
ment of allogeneic stem cell transplantation in primary myelofi-
brosis: a consensus process by an EBMT/ELN international
working group [J]. Leukemia, 2015, 29 (11):2126-2133. DOI:
10.1038/leu.2015.233.

Tefferi A, Lasho TL, Finke CM, et al. CALR vs JAK2 vs MPL-
mutated or triple- negative myelofibrosis: clinical, cytogenetic
and molecular comparisons [J]. Leukemia, 2014, 28 (7):1472-
1477. DOLI: 10.1038/leu.2014.3.

Rumi E, Pietra D, Pascutto C, et al. Clinical effect of driver
mutations of JAK2, CALR, or MPL in primary myelofibrosis
[J]. Blood, 2014, 124(7):1062-1069. DOI: 10.1182/blood-2014-
05-578435.

Guglielmelli P, Biamonte F, Score J, et al. EZH2 mutation status
predicts poor survival in myelofibrosis [J]. Blood, 2011,118
(19):5227-5234. DOL: 10.1182/blood-2011-06-363424.

Tefferi A, Pardanani A, Gangat N, et al. Leukemia risk models
in primary myelofibrosis: an International Working Group study
[J]. Leukemia, 2012, 26 (6): 1439- 1441. DOI:10.1038/leu.
2011.374.

Scott BL, Gooley TA, Sorror ML, et al. The Dynamic Interna-
tional Prognostic Scoring System for myelofibrosis predicts out-
comes after hematopoietic cell transplantation[]]. Blood, 2012,
119(11):2657-2664. DOL: 10.1182/blood-2011-08-372904.
Guardiola P, Anderson JE, Bandini G, et al. Allogeneic stem cell
transplantation for agnogenic myeloid metaplasia: a European
Group for Blood and Marrow Transplantation, Société Frangaise
de Greffe de Moelle, Gruppo Italiano per il Trapianto del
Midollo Osseo, and Fred Hutchinson Cancer Resecarch Center
Collaborative Study[ J . Blood, 1999, 93(9):2831-2838.

Ballen KK, Shrestha S, Sobocinski KA, et al. Outcome of trans-

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

plantation for myelofibrosis[J]. Biol Blood Marrow Transplant,
2010, 16(3):358-367. DOIL: 10.1016/.bbmt.2009.10.025.
Kroger N, Holler E, Kobbe G, et al. Allogeneic stem cell trans-
plantation after reduced- intensity conditioning in patients with
myelofibrosis: a prospective, multicenter study of the Chronic
Leukemia Working Party of the European Group for Blood and
Marrow Transplantation[J]. Blood, 2009, 114 (26):5264-5270.
DOI: 10.1182/blood-2009-07-234880.

Gupta V, Malone AK, Hari PN, et al. Reduced-intensity hemato-
poietic cell transplantation for patients with primary myelofibro-
sis: a cohort analysis from the center for international blood and
marrow transplant research [J]. Biol Blood Marrow Transplant,
2014, 20(1):89-97. DOIL: 10.1016/j.bbmt.2013.10.018.
Bacigalupo A, Soraru M, Dominietto A, et al. Allogeneic hemo-
poietic SCT for patients with primary myelofibrosis: a predic-
tive transplant score based on transfusion requirement, spleen
size and donor type[J]. Bone Marrow Transplant, 2010, 45(3):
458-463. DOI: 10.1038/bmt.2009.188.

Lussana F, Rambaldi A, Finazzi MC, et al. Allogeneic hemato-
poietic stem cell transplantation in patients with polycythemia
vera or essential thrombocythemia transformed to myelofibrosis
or acute myeloid leukemia: a report from the MPN Subcommit-
tee of the Working Party of the
European Group for Blood and Marrow Transplantation [J].
Haematologica, 2014, 99 (5):916-921. DOI: 10.3324/hacmatol.
2013.094284.

Patriarca F, Bacigalupo A, Sperotto A, et al. Allogeneic hemato-

Chronic Malignancies

poietic stem cell transplantation in myelofibrosis: the 20- year
experience of the Gruppo Italiano Trapianto di Midollo
Osseo (GITMO) [J]. Haematologica, 2008, 93 (10):1514-1522.
DOI: 10.3324/haematol.12828.
Robin M, Tabrizi R, Mohty M, et al. Allogeneic haematopoietic
stem cell transplantation for myelofibrosis: a report of the
Société Frangaise de Greffe de Moelle et de Thérapie Cellulaire
(SFGM-TC) [J]. Br J Haematol, 2011, 152(3):331-339. DOI:
10.1111/j.1365-2141.2010.08417.x.
Akpek G, Pasquini MC, Logan B, et al. Effects of spleen status
on early outcomes after hematopoietic cell transplantation [J].
Bone Marrow Transplant, 2013, 48 (6):825-831. DOI: 10.1038/
bmt.2012.249.
Rialon KL, Speicher PJ, Ceppa EP, et al. Outcomes following
splenectomy in patients with myeloid neoplasms [J]. J Surg
Oncol, 2015, 111(4):389-395. DOI: 10.1002/js0.23846.
Wong KM, Atenafu EG, Kim D, et al. Incidence and risk factors
for early hepatotoxicity and its impact on survival in patients
with myelofibrosis undergoing allogeneic hematopoietic cell
transplantation [J]. Biol Blood Marrow Transplant, 2012, 18
(10):1589-1599. DOI: 10.1016/j.bbmt.2012.04.011.
Kroger N, Zabelina T, Alchalby H, et al. Dynamic of bone
marrow fibrosis regression predicts survival after allogeneic
stem cell transplantation for myelofibrosis [J]. Biol Blood
Marrow Transplant, 2014, 20 (6): 812-815. DOI: 10.1016/.
bbmt.2014.02.019.

(ke B 1:2017-09-09)

(A SCHh i - i)





