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[Abstract] Objective To evaluate melphalan instead of cyclophosphamide in modified busulfan-
cyclophosphamide regimen as a new myeloablative conditioning regimen for the treatment of myeloid
malignancies patients receiving allogeneic hematopoietic stem cell transplantation (HSCT). Methods
The clinic data of 94 myeloid malignancies patients undergoing allogeneic HSCT were analyzed, of which
48 patients received Bu+Cy+Flu+Ara-C, 46 cases Bu+Mel+Flu+ Ara-C regimens. Rregimen- related
toxicity, engraftment, graft- versus-host disease (GVHD), infection condition, non-relapse mortality, and
overall survival were compared between the two groups. Results All patients achieved neutrophil
engraftment. The incidence of grade M-IV oral mucositis and diarrhea in BMFA group was higher than in
BCFA group (P<0.05). The incidence of acute GVHD in BMFA group was also higher than in BCFA
group but without statistically significant difference (36.5% over 56.5%, P=0.100). With a median follow
up of 42 months, the incidence of no relapse mortality in BCFA group was 12.5% and 19.6% in BMFA
group (P=0.400). The relapse rate in BMFA group (4.3% ) was significantly lower than in BCFA group
(25.0%, P=0.009). The overall survival rates were (71.8+6.7)% and (76.1£6.3)% (P=0.852), and disease-
free survival rates were (67.8+8.9)% and (76.1+6.3)% (P=0.567) were comparable between BCFA group
and BMFA group. Conclusion Melphalan instead of cyclophosphamide as a new myeloablative

DOI:10.3760/cma.j.issn.0253-2727.2015.10.006
YEE AL 2300020 KHE, i BRAERLAEBE A6 PRS2 Be VR 2= T 9T | LR P Bt
EIEVEH . 22K %1, Email : jiangerlie@163.com

i

x

-835-



-836- AR R 2F 2 2015 4F 10 A 45 36 555 10 Chin J Hematol, October 2015, Vol. 36, No. 10

conditioning regimen had lower relapse and satisfied disease-free survival rates, but the risk of regimen-

related toxicity and GVHD should be taken into consideration.
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1. 955 B - e BUFR AP0y 2009 4 12 H 22012 422
J 47 allo-HSCT PR RS 2R IR0 F8 5 94 4], 5
RARELHE 2VERE R HE (AML) B SR A4 = 2
A AE(MDS) B A2 PEREE 1% (CML) . CML f14%
P P O SRR B R RS A
20, 48 19112R FHI BCFA J5 Z WiAb 3, 55 28 #4i] , 4z 20 4,
T AREIE 33(9~52) %, Hirt AML 32 {5 \MDS 6 4] |
CML 10 1] ; 46 51 5% FH| Bu+Mel+Flu+Ara-C (BMFA )
J5 R TAE I, 5 28 45, 2 18 49, FP (S AE WA 34(13~48)
% Horh AML 32 1] MDS 9 6] (CML 5 51 . Pi4H i
HMIEN R, Z R RS E (P EHY >
0.05) o, ABFFRARTRGEACHEZ It 4ttt

AML 5 575 2009 4 3¢ [6 [5 37. 255 T i I 245
(NCCN) A5, AR 405 20 st 1% 27 S o 20 S i iR AT
FERs B . O G RIAF4 :inv(16) (t(8;21) |
t(16;16) AHMIIB AL 24 1E 5 AEIRS I NPMIT 28748 5 (2
TG rhAEd  IE ALY a8 Hali c(9;11) A
JE RAFFIA R 1Y 58, (8;21) (inv(16) B 1 c-Kit
KA, QWG AR B RER (=3 F 5% ) .
-5.-7.5q-.7q- BE t(9;11) AANHY 11923 S+ .
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RAF . PR E PN B R AT R PR |
Oy TGS TG Al A 22 S e e (P A
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2. LR L : BCFA 413 >k U HLA [R] i 4 AH

4 36 1, HLA [m] ffl 5o A5 1A AH 6 3 4], To A3 9 4] 5
BMFA #1 HLA [R]}fd 4454 26 4], HLA [A] i A5 {4
A 5B, TR 1561, P4 i 22 5 Gt
= (P>0.05), L& % G-CSF 5~10 pug-kg'-d"
AT 6,5 dJa REME WAMNE L T40M . RESS
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YAITE . RAE 1~2 d DIRTS RS 50R g, 58
H R 15, BCFA 41 111 5 MNC 1 437 %44 7.00
(2.93~14.20) x 10%/kg, CD34 " 21 fifs T {3 %5 2y 2.53
(1.42~5.48) x 10%/kg; BMFA 2 [ iy MNC {57 80 Hy
6.43(3.86~11.70) x10"/kg, CD34 4 Jits v Kk 2.81
(1.88~6.88)x10%kg. WAl L2 R LG+ E X
(P>0.05).,

3. Wikb#)5% . BCFA 7% :Bu 3.2 mg-kg" -d "',
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400 pg/L,+100 d AR S HLZ B L, A 6~12 4>
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15,10 A1 10 mg/m*, HLA [f] Jfd B 5 {4 K TG 56 {1t
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AT I 46 11 IR 25 B R s (MMF) $ Bl GVHD
S LB K L E 2 GVHD (aGVHD) Ji in i F ik
/AR A 1 =0 /TN e o 11 e w11 O
BT

5. FE A Btk B RS HT « AE I AR I S A1 E
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Ho @it 118 ARG X g TR, FZWEE R
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MR EgMERL K ST KBTS .

7. Gt oA AL 2R ] SPSS 19.0 i, 15k
OB KB, 11554 /34 R Fisher K 2R 1%
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1. FOALBAH AN KN < 9 4 FR 3 T Ak A G
AN RN UL 1, i UL AR A B R g R 1T
B JETE KT S . BMFA LI ~ IV 171 i
15097 LA MBS A 45 i 25 5 T BCFA 4l (P {E <
0.05) o Lo Yy REF 3 FIUAH G Hh i JBs e 46 1) & A %
BCFA 41 & F BMFA 41, 43 5118 16.7%%F 10.9% ) &
6.3%XF 0o A< LEE 31| 15 b FHAH 5 4 i35 | AT ot 22
RGN R G

2. Y& 1L ¥y fE & : BCFA 41 fl BMFA 41 ANC>
0.5 10°/L Hr f5r B[] 43591 Ry 15 (12~21) d Fl 14 (11~
22)d(P=0.010) ., BCFA 2 PLT>20x10°/L A% " {2
] 421 (12 ~99)d, 1 ] F 35 R AL IS DRI i R L B T,
RAAG /M E . BMFA 4 PLT>20x 10°/L f4
AP R 19(11~50)d(P=0.088) , 3 il i T4
3 i) DALt e i N it K aGVHD JE T, R4k
PR/ R

3. TG R IR R P2 B IR R A R A
BEZERLEI %52 L, B AREE(CMV) ILE
& EB ¥ 2 (EBV) IfiL4iE BCFA £}y 12 5], BFMA £
K23 % (P=0.012) ,

4. GVHD &4 1f 0L - %48 )5 100 d N, BCFA 41
W19 B e & A aGVHD(39.6% ) , Hor [ ~ 11 16
#1(33.3% ) , W~V Ji£ 3 %1 (6.3% ) ; BMFA 2 26 i
(56.5% ) /¥ % £ aGVHD (P=0.100) , Horp T ~ 11 i
22 5] (47.8% ) (P=0.152) , M ~ IV & 4 51| (8.7% ) (P=
0.651), BLAH 223797 JLRLSET- 4 ] . BCFA 4l &4
cGVHD 18 i , H rp Jsy B #4912 ] , |~ 32 %4 6 {4l
(12.8%) , H:rp 2 5l 36 F 5 & cGVHD 45 1 Fili & e 5
BMFA 4 & 4= cGVHD 16 i (P=0.784) , H: 1 JRy BR 7Y
84, Iz HI 8 451 (17.8% ) (P=0.506) , Y230 Ay iz ik |
HR R FEIE i e 52 22, 45652 e o i R o E 1IRIT
JeE BRI

5. 41 2 KRG . BCFA 4l AR &2 kK %E1°
(NRM)6 il (12.5% ) , Herp 3 il 56 F filigk e , 1 4il36 T
Z 4R T RE L8 , 2 1 5E T cGVHD & I il B 4
BMFA 20 NRM 9 i (19.6% ) (P=0.400) , 4 {5 5 T
aGVHD, 3 {7l 5t F Jili & 5 , 1 1] 58 F 2otk O DI g
¥, 1L BE T H 0L, BMFA 4052 % & (RR) I A%
T BCFA 41, 3 4 RR 43 Jill i 25.0% Fil 4.3% (P=
0.009) , BCFA 415 BMFA 40 1) 3 4F OS %43 51 2k
(71.846.7)%H1(76.1x6.3)%(P=0.852) , DFS 43 3I]
9 (67.8£8.9)%H1(76.1£6.3)%(P=0.567) ,BMFA 1
W& = T BCFA 4 (H2E S oGt 227

AT ML B AR AR =0 < 35 X #1772
i, 25 R W% 2, HARik=35 % [ HI BCFA Jr %
AL HE B BRI RR N 42.9%, SRR <35 % H
FH UL AR =35 % W BMFA J5 8 AL B 3 L8
2 A gt L (P=0.023,0.007)

6. 51 DFS IR 2« X P4 B & ol it 7 2 1A
RO, AR BoR IR AR B2 R
FIAHA 575, B AH 0] MNC 3% &2 CD34 40 o %%,
GVHD M /5 %8 , & 15 M) 1z A cGVHD X % 41 &

R PLURH BUALIRAR A RS LA 1% (%) ]

13 . Bjistizer 4G i) 2 CIIRE PRSI

L~ Wm~VE  1T~0F m~NVE  T~0% W~NVEZE T~ I~VE [ ~08 I~IVE
BCFA4L 48  25(52.1)  7(14.6) 21(43.8)  3(6.3) 27(563)  2(4.2) 7(14.6)  1(2.1) 3(6.3) 0
BMFAZL 46  14(304) 20(43.5)*  27(58.7) 11(23.9)  30(65.2)  6(13.0) 4(8.7)  1(22) 0 0
PfH 0.443 0.001 0.061 0.416 0.256

B FATN L C VBRI s F 2 SBGAHIE s A BrTBRAEH s M. Th9% 2% 5 5 BCFA 4L A%, P < 0.05
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K2 AFIE=35 88 < 35 % PTLLIRE TOR AR I R AR UL

o - TR (%) HRFE(%)

BCFA 4 BMFA £ P{E BCFA #] BMFA # P
AER=35 % 44 61.5£10.7 73.949.2 0.594 429 43 0.007
APk <35 % 50 72.6+9.0 78.3+8.6 0.760 11.1 43 0.403
PfH 0.428 0.655 0.023 0.975

B FITN L C BRI s F o sGA I A BTBARF s M. Thik 2%

& DFS ¥ JC i &5, 7F BCFA TilAbBRAL B 5
T RAEE J HLA A 4= A0 A 7] i At 25 3% 4l R [ AIK
DFS 1 N % (HR=2.823,95%CI 0.997~7.998 , P=
0.05) ; 1fif BMFA il &b #l241 £8 34 1, aGVHD 19 & A=
h B A DFS /4 15 16 R 2 (HR=3.150,95%CI 1.752~
5.663,P=0.001),

FRATTRE I 2 aGVHD & 2E B 16 [F 26 kA7
TZHNZESNr, MAABAR I~V E O ESE S5
BMFA 4 % aGVHD ¥ & £ HAT B E A e (HR=
6.796,95%CI 1.032~44.753, P=0.046) , 1fij fit % & 4F
W%, L2 2 i A PSR S ARG, B Rl MINC £X
J CD34" 40 %, GVHD i 5 J7 %8 , il ik B AH 56 fE
15 Yife 55 G 5 W41 E aGVHD W & 370
B AHOCNE

it #

Mel J&—FhELAG |1 B 1 P i S e e A
N, Tz N T 22 A VB R b R A A il
£ FtL A% R T A0 T AL L AR 07 FH T 2P I 40 A
9 LA T B2 TR AML RO A ARBS AT, IEERA 2
L1420 000 RT i BH T o k.77 5 250 DNA B 495 918 4L
il , B IR Z 50K Flu 5 Mel BXAAE A S 22 8 1.
VRO VBTG e 0 T 2 SRR ) TRAL B 2
H Mel 5 Bullfi K#EEAAE R, I HA R0 X
Mz RGEBEEY ., HILEATE Mel 55 Bu Flu &
Ara-C 41 )55 BEE FAL B 7 ZE , LIS OIS 45 4 14 T
ZAEFEAR ) TRM R L BRI RR

BATTH L5 B, P Fh Ak B 7 28 3 9K OS Al
DFS R 24 55 TG0 128 S, (E 7 3 i 7 | 4 B
A KW . aGVHD  RR %57 1 22 S8 Gi i =
Yo AEE L E 7 1, BMFA 21 3 ifl 8 8t HoO2 ok
AR HAE AR T BCFAAL R E . EIMRZM5 T,
& Mel [ THAL BTy 28 AJAT T 550 BRAR) 15 1M 7 7
EREES FEFAN B R KLY 1, B SRR AT
U4 B0 [R] R R 1T AR e v T 10 R AR )
KA BMFA 41 & A RIS R JETS i 150%™
FAREE ) T BCFA 20, BMFA 20 Fp i b AR G Hy

IR e 98 B E s ) A 241 T BCFA 4. 45
AR, N Mel BAR R T Cy 2N R,
R0 T TRAL BRAH BRI 1 & AR

aGVHD I & A= R 72 B A2 A 46 HLA AH G F2
FE EEORUR HEAZ E A T MR IR R A
HI HBsAg FHPE T2 Fi N R . [ NATF5E /A
T AN TR A2 B aGVHD X i J5 1Y 5 i, 45 S 32
aGVHD T2 BB HL il B2z, AFgT B, Mk 2
FHOCAN R I 3 B 1Y) 4 B 13 2 512 GVHD (19 3
BLF A, 33X AT fig 5 20 LB A0 i 7 A 1) SE 4 i PR 5
FREEASE" A0 7 Mel () AL B 7 28 AT HE 34 i 15 ik
PRALTT I L SO AT 5000, SRR 2 T A 286 g 49 P
AN i PRI — 2 R T e RO, SN
JUH aGVHD & A" . AEE S-S5y A E
Mel f9 il &b P 21 5 X6 B2 HL A #8155 1 aGVHD &
R TRMZ P ARWFFE 2 HLA BRI O 1
1B GVHD J5 #4810, {25 BCFA 414H Lt , BMFA 41
BH aGVHD &A% JUH 1L aGVHD &4 %
B ARG R o FHERATEES,
7£ BMFA 20 % A= 11 L aGVHD Y S & 2 G
JFICRHET ™, #2785 BMFA 41 84 aGVHD ™ 5 i &
DL BB . i H., BMFA 41 aGVHD HY % 4=
K REARA L 8 DFS (a7 fa B 2 I R AR
TiAL B SR B 2 A T~ IV B O st e nl i
R HA T =% aGVHD &4 K,

TR T, T 2L FR T ) A e R B T S
KRAEREZEFTGH2#E L, {H BMFA 41 % CMV
N EBV JEL K I 5 5 F BCFA 41, iX T BE 5 A4 8
HAAH G aGVHD K A= #8087, I FH R0 4 S g2 410 7]
FUAHIC o S E 78] B ) W e o 25 A 1 3
o7 FH 3 S G 2 A R AR B PR R, B T RS AR R AL
SR R A A BREE AR B I R B ST A B
aGVHD 5#4H 5 CMV By & LR B IARE

REIEFEBHAGNEERHNZ—, BF
Mel [ AL B 7 48 AR LA T KIM AL 2L8 % , fH ]
A M I RS A S SR O BT AE ] o de Lima
LEBIRESY o Flu+Mel FiA BRZH B0 BRAH AT B s
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[ TRM 3, {HJ& RR B i B ik . Kobos % "R
Bu+Mel+Flu fil4b #7748 5 4F DFS %4 63%, 1fif RR
V4 19% ., Bueno %5 1 5%t A Bu+Mel /7 E 17
5 BE AL HE 4R IE A 3 4 OS F R 47% , kS
DFS, Jf HWFgeH &A= 1L I aGVHD 3 OS %
H985.7%, e FHAB LR, vl RE S A = AR R A bt
F IS (GVL) RN s, FRATTAATGE H , BMFA 41
fJ RR i % T BCFA 2H (4.3%%F 25.0%) , U5 T %%
U BEITRCR . T L, BMFA FiAb B4 #4153 4F
OS .DFS F44 /5 F BCFA 41, K A3 25 Mel 8 i Bt
T EAEREARGIR & A U K4t = DFS R L H A
RARH

A5 Mel B TRALBR )7 58 AR 30 12 A 80
PEFIAL R ) aGVHD &A= 28 H Bl T Ho I a4
P, It HEA BRI e IR 2 B SN 52 1E
Mel X £ Flu i 9 b 2] 75 58 o a8 in Bl 48 e 151 b5
GVHD, Jf B el Je 7 FH /0N 751) 2 2 458 04 3 B
GVHD, VAT Fh A1, B4 b B AIK T GVHD &
A X AT RS T RS BT TR 12 E
PR S A0 M LA 2 T 20 B 20 i 2L A AN [ VR o
H 55 B[R] B 1 7 58t AT B A o P R ) e RE D
il BN A 82 & RIHIL 2 PR e i) A

zi TR, LA Mel 21 BCFA 7 & H1 i Cy 1 il
Ab BB J5 AR MR 6 RR 755 DFS R 7 1 B
P, TR 15 4 5 OS A Ry 08 K HUALAAF 9 14—
ARG SR, TALBRAH SR BN & ™ B GVHD
BRI A P 7 28 i — A 29 DR 2R i R IS R
T T AL BEAR AN KO K GVHD A FLss A1

2 % Xk
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