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[ABSTRACT] BACKGROUND & OBJECTIVE: Chronic myelogenous leukemia
(CML) is a malignant hematological disease. CML patients are commonly treated
with hematopoietic stem cells transplantation (HSCT). This study was designed
to evaluate the effect of HSCT on the patients with CML. METHODS: Forty-four
patients with CML were treated by HSCT, including 8 cases treated with purging
autologous transplantation, 30 cases with related donor allogeneic HSCT
(allo-HSCT), and 6 cases with unrelated donor allo-HSCT. The conditioning
regimen was TBI (total-body irradiation) + CY (CTX) protocolin 31 patients and
modified BuCY (hydroxyurea, busulfan, Ara-C, CTX) protocal in 12 patients,
and MACC (Melphalan, Ara-C, CTX and CCNU) protocol in one patient. CsA
(cyclosporine) and MTX were used in the patients with related donor allo-HSCT,
and CsA and MTX added to mycophenolate mofetii (MMF) and antithymocyte
globulin (ATG) were used in the patients with unrelated donor allHSCT for graft
versus host disease (GVHD) prophylaxis. Otherwise, CsA was only used in the
patients with accelerated phase (AP) and blast crisis (BC ) for GVHD prophylaxis.
Kaplan-Meier survival analysis model was used to estimate the overall survival
(0S) and the disease-free survival (DSF) at 5 years after transplantation.
RESULTS: Eight patients with autologous transplantation, except one case died
of transplantation-related-complication, obtained part or complete cytogenetic
remission within 3 months after transplantation. One patient, who was BC and
obtained complete remission (CR) in hematology before transplantation, obtained
complete molecular remission for 81 months after autologous transplantation. All
patients obtained CR, except one patient died of hepatic veno-occlusive disease
(VOD) and one case did not obtained CR, in 36 patients with allo-HSCT after
transplantation. The incidence of infection and VOD during transplantation were
38.6% and 9.1%, respectively. The incidences of hemorrhagic cystitis (HC)
and cytomegalovirus (CMV) pneumonia after transplantation were 15.9% and
11.4% , respectively. VOD, HC, and CMV pneumonia did not occur in the
patients with autologous transplantation. The incidence of acute GVHD in the
patients with related and unrelated donor transplantation were 40.0% and
33.3%, respectively. The incidence of chronic GVHD was 43.4% in the patients
with related donor transplantation. The rates of transplant-related mortality (TRM )
in the patients with autologous and allogeneic transplantation were 12.5% and
16.7%, respectively. The rates of relapse in patients with autologous and related
donor transplantation were 37.5% and 13.3% , respectively. The DFSs at 5
years in patients with autologous and related donor transplantation after
transplantation were 18.7% and 53.7% , respectively. The DFS at 5 years in
patients with CP (chronic phase) or AP and BC before transplantation were
66.4% and 26.7% , respectively. CONCLUSION: allFHSCT shows higher clinical
cure rate to CML patients with CP. CsA + MTX + MMF + ATG protocol is more

effective for acute GVHD prophylaxis and can decrease the incidence and
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severity of acute GVHD in patients with unrelated donor
transplantation. Autologous transplantation with bone
marrow purged can prolong the survival time and a few
patients may be cured with autologous transplantation in
CML.

KEYWORDS: Chronic myelogenous leukemia; Hematopo-

ietic stem cell transplantation

[# ZE] EBES5HH: BRI (chronic myelogenous
leukemia, CML) & —Ffri UL 0 0 M VR 89 , 3 1 T 4n i #%
18 (hematopoietic stem cells transplantation, HSCT) /&6y CML
He F AT B AR PEN F K (auto-) BT 4 (allo- )HSCT 3R
J7 CML I R &%, 7735 144 0] CML 8% 3% HSCT 1877,
Horr 8 5% Fl ¥ Ak auto-HSCT, 30 6] 2% JFIAH 3¢ allo-HSCT, 6 14l
SKATGE allo-HSCT; TANEE 7% 31 4% TBI + CY (& &
T+ REEEERE ) 7%, 12 BRI R BuCY (FRIENR . DA
2 BOREM Y R EEEL ) 074, 1 BRI MACC (i 2% Bl
MO PR IE R PR E RS IR ) Oy 5 ALY P E 0% (GVHD)
TR . M CREAE R CsA + MTX (FRFLEE A + AU ) %,
ToXFEM K B CsA + MTX + MMF (5 5 FR 8 ) + ATG (i Iy i
IRERER (1) Jrge. BbAah, FEAEATINH A S ) R R
CsA . Kaplan-Meier 4= {745 RIDEA% RS M 5 JOHR A= A7, G5 R+ 8 Hl
PESZ WG B RS (ABM) BCA R SCSE R R BB A5 STISTL 4
ML auto-HSCT J& , B 1 BI5E T 848 AH G IF & RSk, Hodk
BIARAS R 43 0k 58 4 A M 5l Tt AR 2R R, JLrb 1 S AR A
B LW T R (CR) 5 Bk 4> F it 42 CR ik 81 4>
H . 36 il allo-HSCT £ # B 1 ) 38 F I e bk P41 9€ 25 & 1iF
(hepatic veno-occlusive disease, VOD) Fl 1 {5 B HL iy 2 AL 3
MG THLIA, KB E IR CR, BA P kAR
38.6% , VOD KA%E N 9.1% , HMLEBMER (hemorrhagic
cystitis, HC) K423 K 15.9% , B AN (CMV) L% N
11.4% ,VOD  HC Fl CMV Jili & 34 & 4= £F allo-HSCT &, &
PE GVHD & A= S 75 M 56 5 T8 56 & # b 4» 9 40.0% 5
33.3% AERIERA TR YE CGVHD &4 Ny 43. 4% , B
BET-HAE [R5 SR HSCT T3l 12. 5% 55 16. 7%, auto-
HSCT & & %N 37. 5% , A1 allo-HSCT & & # K13, 3% . B Hd
J& 5 ETCIRA A RRTE AR SRR A 4 3 18. 7% 5
53.7% . FHETTEME500 0 A 28 1) R 2 R S allo-HSCT
J& 5 AETCIHEAER AT B 66. 4% 15 26. T% 4518 :allo-HSCT %t
CML B4, JLHZ M B A RS IR AR, CsA +
MTX + MMF + ATG PUIX J5 % 78 JC 3¢ allo-HSCT H i H BE R AIK
)G Ak GVHD (& A R RE I ; SR Ak B 36 A R R M fie
FER CML BB AR, L 2 /R oy B T AR AR I R IR A
KRR R VERE R U 3T AR ; TR

FE S %S R733 XERFRIZAD . A

ELRAG 1000 — 467X (2004)04 — 0426 - 04

12 488 F 119 (chronic myelogenous leukemia,
CML) JEHH 9 515 22 SR tafk 5 (PR Ph 46
AT 5 S 1) — o o R M B AR, HUARR AR 2
ber/abl fill & FE B LG P210 2 11 H A 5 i 4 IR I
WG M, B CMIL 20 g BEAE At 254 7 368 1L+ 200

it 7% #H (hematopoietic stem cells transplantation,
HSCT) 2177 CML Wi 2407k, JUE S g of 1
20 M A2 A (allogeneic HSCT, allo-HSCT) Wk G
A CML B — T3k o AR SCHf i Bt 1993 4F 12 A
LASK A3 HSCT IRJT Y 44 B CML (B 15 0L

1 XM&5F%

1.1 wmBIFR

44 5] F8F ¥ R I BE 1993 4F 12 A ~2003 4 4
AR Z B 1 CML 835, G iHid [H] 2 2003 4F 6
Ho BE 22 4] 4Pk 12 4] 4R 15 ~ 55 2 i 4
1% 37 %, B2 MRIE A2 T M5 % 225012
1.2 BEIRE

44 15 735 Y] (chronic phase, CP) 31 4], Jill
# (accelerated phase, AP)6 4, 2451 (blast crisis,
BC)7 B, 8 1] A ARFSAE A2 PEI] 5 4], g 1 41, 2
AR AR ML 27 5¢ 2= 2 f# (complete response, CR)2 il ;
30 BIMI RS HE . 18] 20 ], hnEE A2 AR 4 S
fol, Horh 2 RCE AT CR 2 ], KRZM (no
response, NR)3 il ; 6 {5l JoICFE A 22 2 A 12 PR 1
1.3 BEAXNSMAESR

A& (auto-) HSCT 8 i, #H5€ allo-HSCT 30 {4,
TC K allo-HSCT 6 1], ‘B 7% AE 1 A1 J&] il 240 i A% A
% 22 5, o B AR 5 T O AR R i R A Y 4 2 B
ot , 31 BI8E% TBI + CY (& B U7 + A BERE ) 5
%, 12 B2 R BuCY (FRIEMK . SR 2% | BalhE i
1 BEmERE) %, 1 B2 MACC(Hik > | Bk
AT FRABEIE R AT AR ) Iy 5,
1.4 HLAFECE!

30 fFIAH 2% allo-HSCT 3, 29 Bl Ifil % % HLA
B A=A, 1 B FRC R 1 NS HH G 6
JEK allo-HSCT 7, MLEFBCHI AN G, 4 3K 7
HLA BCRI 24045, 2 6] 1 DEEFEAA SR EG . 1eAh,
8 Bl # ABO I AR,
1.5 ®HBEWHTEES (graft versus host disease,
GVHD) Tk

B FH CsA + MTX (AL £ A + B & i
&) J5 % EEREHI R CsA + MTX + MMF (% ) fi%
Bif) + ATG (WUl IR A IR ) 7 58 o Mboh, B i
AP Fll BC i GVHD Hiph # ] CsA .,
1.6 BHBHEKXBBEMMA (minimal residual
disease, MRD )& ) 4p 4% 41,

5 )R K IS & 86 (interleukine-2 activated
bone marrow, ABM) ¥£4 ber/abl % X FEAZH FRIE N
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AL MRD!>41 3 {5 i ABM B4 STIS71 R Py 4h
Ak MRD, 25 28 BT STIST1 3697, 3k F
2 CR G RAEBBE, 5 SCHk[ 12T ABM R Shg1k
MRD , B AR 1 I 5 3 J5 4k 2k STIS71 3697 3 1N H .
1.7 Z#HiEFTF

MG 3 RIFUR R T v S 40 A 48 9% i 4 18 -1
250 ~300 mg/d, ZH4HM > 1.0 x 10°/L Fr ¢k
M > 0.5 x 10°/L B . B SRR 7 45 &
L Biie , KA S 08 AR PR, B A3 Il 5
1.8 SritsabE

K H SPSS10. 0 A #4737 + ¥ %% . Kaplan-
Meier A FAAR AU PP B AR G KIAEAF

2 & R

2.1 BHEBZEMEBR

8 i auto-HSCT 3 47 3 i) ABM KA STIS71
AL RS A BB B HT R PCR J5 4K ber/abl
BN, B E AT a5 11,6 e A, H
o1 BIER LS 8 AN H A== %, 54 2 fl
ber/abl FEEEBAYE 5 61 ABM BXA e LS AT IR
VAl E R FS A R E RS AT ber/abl BHYE, Ph* 40U
100% , B AE I R 1 191 £ 5 DRS AL Tk i 3B 8 S0 e
FET-4h, HAx 4 BIfEBH)S 3 4 H WA A5 46 Phe
YL 5325 5 15% |, 0% | 45% Fl 19% 5 Horb 1
BIFAHIAT BC B, BH)E E5 O s Tt #
CR 81 /> . 30 filAH K allo-HSCT 3% . B A HT 2 1)
BC KRR M EH 1 BHIFEF B PO K AE, 1 4
TEAY, He i JC 8 4 32 LR Uk T 40 4 3 (DLD) IR
JEAPTCRL ; oAy 28 1) 8 3 BE AR S5 110 I 2% CR, 7
AT 3 A~ H X 26 5 8 35 4T Ph 200 Fl ber/abl
E | Ph 40 M AR 2] 23. 0% ~0. 0% , He 21 f5iPh+
Y R B, 18 4] ber/abl mRNA BT, 6 405
allo-HSCT /& E B J5 4R ML~ CR,fERAHE S 3
A4 Phr4i s I, 5 1 ber/abl mRNA 2B
PE, 1R BHPE
2.2 GVHD

FHIE 5 TG allo-HSCT Bl 2 GVHD & 4%
I35 40.0% 5 33.3% , MBI ~ IV E £tk
GVHD K434 10. 0% , i 1 FIHE IV E 24 GVHD
FETT; ELRXBMBEE T RILEM ~ IV E 2 M
GVHD 3% . 12 E GVHD 76 AH C R4 h & 4 %k
43. 4% ,Horp 2 5 3R R Tz A8 A GVHD 5 #E AT
HEgeit i 3 I TE R M B E T, 2 BIAFEAE B A
JE Sy k48 M GVHD

2.3 BERHETHEXHEXRESET

R b B YL K AR R 38.6% , 1 ] auto-
HSCT &35 RGBT o JFH K A ZELR BAIE (hepatic
veno-occlusive disease, VOD) &% 8 9. 1% , 1 i A
VOD TiAET:, i ME & (hemorrhagic cystitis,
HC) KAEFRN15.9% , 1 FlIRBA B H K HC 58
T, HC ¥ & T allo-HSCT R H ik B BuCY b3
T EHE . BN (CMV) HEi% 5 6], FHorh 3
B CMV fili AT, VOD HC Fl CMV Jiti 8 ¥4 % 4E
TEHZ allo-HSCT B o 1 ] 58 3 PR RS Af T AU A
T2, 1 B auto-HSCT B ETERA G 31 4> H AL Tk 5k
PEL LA .
2.4 BHEREANFELX5KHB4EE

B4 7 015 K, Horb 3 K& & mFET:, 3
B A X 5 & B 2 DLLIRYT IR PRk o T 2%
CR,1 Bl A B G K BE AN, kR AKRS
FFRFA 79k 37. 5% M1 13. 3% , Kaplan-Meier
A ERRIEAR B A S KA A 0L, oA 5 4R 8
AR TCRR AEAF 250 0k 60. 4% F1 45. 3% , Hop
auto-HSCT 541 5 allo-HSCT J&5 5 4E JCo 4E A2 5 0y
BN 18.7% 1 53.7% , —H IR HERENER
(P <0.01) (WK 1.2), 1 FIEkK allo-HSCT FAi )5
WF ) B, R AT A A7 0 B . L3 30 i) A ¢
allo-HSCT H B A 1iif CP 5 AP F1 BC & B4l )5 L
WERNE L AR EEZES (P <0.01), B
HI CP B 5 AR T A AE 2R 66.4% , AP Fll BC i
HoHh26.7%
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Figure 1 Overall survival of 44 patients after transplantation

3 i #

CML J&—Fp B e e B . HSCT 224 4-1R



XES, 5 . BT AR AR TG T I8 R AR R T T

429
1.0 1
0.8 -
E
£ os et
@
£
=]
S 04
auto—HSCT
0.2 |
0.0 . . . . :
0 20 40 60 80 100

Time (months)

B2 RES5EGBEERELREFHALER

Figure 2 The disease-free survival of patients after allo- or

auto- transplantation

J7 CML S AR J5 4k, JUHUE allo-HSCT #IA R /2
IBA CML fME—J7vk, (A2, M T allo-HSCT "1
GVHD | [H] J5 14 il 4 25 SOHE 1 & E H i i A 578 4
fift DR RS AHL IS IO A7 A (s 2 & A6 R, CML f8 3%
allo-HSCT J&5 5 TR A AF R LK 50% ~70% %
Tt [ 25 AT 5200 CML 52 3% allo-HSCT J5 (19K 9 4 77
S A T I RT B B 2 CML allo-HSCT
JE RN R RN E, WK T80k, CP
BEITRALT AP R BC B35 15 XFA4] 30 456
allo-HSCT £ & 474047, AP F1 BC AR E 5 4E
AR AT AP B, A5 5 A G Sk
i —Fo T peah, TATE LR B BAL T CMV il &
16 AP 5 BC B R E R, A4 5 6)JF & CMV
fili R34 K HEAE AP R BC (R, HRHEH 5% K8
TR F 42 32 T KR A i Ak T 2 e i 45 G
A — T, #HE allo-HSCT 5 TG 5 allo-HSCT
IRYT CML AL, /& HA K GVHD & AR A 1 1M
R KR, JaH WA GVHD KA R A A 1 2
KR, A MmE K TEE, B CML B E X
allo-HSCT J& MK A 773 B IRAE 5 GVHD 19 &
HE R FI BT R 2 A AR X 6 4] allo-HSCT H K
H CsA + MTX + MMF + ATG PUIBE T GVHD, 4558
KIZHE GVHD &4 R 54 K allo-HSCT JE 25 5%,
mEJ 1 flEE LA ~ VEZ2% GVHD, 6 fi 5%
allo-HSCT BHE A 24, R 1 B H T HC S,
HABRERBFL D T CR 2 ~ 11 D H /NEEAR KR
FUIFRATR A A DU TR GVHD )75 % fig I i %
iR 2PE GVHD iy kA SRR, A& P GVHD F

K AR A7 5 A 5 T 22 0 1) 9 ) AR 2R RN g —
H MK

auto-HSCT 7EIA YT CML FF Il F 1 {8 1 77 AE 4+
W, ZHOCHE E auto-HSCT FEIEK CML & 14
AW, B4l auto-HSCT AHEIA AL CML®, FATIXT 8
%] CML &5 R ABM BE G e CEEAZ TR B, STIS71
P P9 A Ak i 40 B A AR RS A 2 SR SR . 5
CML B #HH:32 ABM B G R LSRR ik F IR S
HIRYT , bR 1 9] B8 35 B8 TR A v o &S, Hody 4 11
BB o 5E G 2 2, Hob 1 ] BC
MW F CRIIGHATHAEEE, T2 CR B3k 81
AH 5 7558 3 4 CML B35 R H ABM B4 STIS71 it
b HIRRS M, A G FR 425 P24 CR 2 ~8 M H Jix 2t
ZERAER . T AR P BN E AT allo-HSCT (1
CML 3, KRB858 A R A A SE K CML &
H A, D43 F g T Bk B PR YA A
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