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Efficacy of Arsenic Trioxide and Conventional Chemotherapy as Postremission Treatment
for Newly Diagnosed Acute Promyelocytic Leukemia Patients
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Abstract; [Objective] To evaluate long-term efficacy and safety of arsenic trioxide (ATO) in combination with anthracycline-
based chemotherapy as consolidation therapy for newly diagnosed acute promyelocytic leukemia (APL) patients. [ Methods] From May
2003 to December 2009, ATO (10 mg/ d for 5d each wk for 4 week or for 20 d continuously) and anthracycline-cytosine arabinoside
chemotherapy with “3+7” regimen was a consolidation protocol after complete remission (CR) for newly diagnosed APL patients.
[Results] 54 new cases were treated with ATO and conventional chemotherapy after CR. There were 29 males and 25 females, with a
31 median age. Patients received median 4 (range: 2 to 8) courses of ATO and conventional chemotherapy postremission. Median
cumulative dose of ATO was 15.1 mg/kg, ranged from 5.9 to 34.8 mg/kg. It commonly developed grade 3/4 neutropenia at the end of
ATO course, which did not increase clinical bacterial infection. Other ATO-related toxicities were mild and reversible. No death in CR
occurred.  All patients after the completion of consolidation therapy had a confirmed molecular remission by real-time quantitative
polymerase chain reaction (RT-PCR) or by fluorescent in-situ hybridization assay for PML-RAR« transcripts. With a median follow-up

of 39 months (range, 12-91 months ), two patients experienced relapse at 25 and 46 months. Kaplan-Meier estimated of 3-year and 5-
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year leukemia-free survival (LFS) and cumulative incidence of relapse were (97.7+2.3)% and (93.424.7)% , (2.4+2.3)% and
(6.8+4.7)%, respectively. Overall, 17 and 29 patients had remained in CR for more than 5 and 3 years. No chronic accumulative
toxicities and secondary tumors were observed. The following factors had no significant relationship with LFS: gender, age, initial
WBC count, hemoglobin level, platelet count, LDH level, the percentage of APL blasts in peripheral blood and bone marrow at
diagnosis, and induction therapy with or without ATO. [ Conclusions] The combination ATO with chemotherapy as post remission

therapy is highly effective and safe for newly diagnosed APL patients.
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BFEEH 2003 4EF 2009 4F LR E S S
—EEBEHIIIA APL B3 IZWi A CR ARiER 5K
ZEEAE G (LR I2 W R SO ) (3 R Y,
PML-RARa JEPRRGI R FH SE S 7 5 PCR 8 28
JRAL A TTH (FISH) o 175 5097 R FH4E IR IR & 1k
J7 07 %, W0 A R FHAEH R -ATO BRI,
1.2 ZMERETAR

Wlif APL J 3 CR J5 R H ATO BX & 5 #L 1k
PSR IENRYY, B 3 A H—AMEH, Bk
J: DATO (M IRIEGHEZOLA BRA R A, 10
mg/37)10 mg BT 50 o/L 2 M 500 mL, F
FKIGTE 3 ~ 4 h, BER 1R AR 5 d 3 4 Fi kit sk
20 d h 1 YRR, G I B 1 kiR L )
AE M0 PR A RO R PRI ARG 2 | 2 TR 9 [ 6] 37 9 RE AF
YR M EETEH 2 (NCI-CTC)3.0 Anifi, I =2
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7705 % ISl 4L 5 £ 4155 R (DNR )40
~ 50 mg/d KFEHE 8 ~ 10 mg/d A FLF
2 10 mg/d MEZEH A 30 ~ 40 mg/d, BPBHAEES 100
~ 200 mg/d, FERILEA ST F L KL T E DIEE O
RSN 1Dl 1= R 115/ VB e v
1.5 x 10%/L, i/ (platelt, PLT) =100 x 10%/L,
1.3 BE 5

Ffii)i & 2010 4F 12 A 5 H,LFS MHUE CR i}
[ ZRBEVIZE A | 5B R E H B R 5 | FE T i
V), ol e 3% B 1A L G 00 SR FH S 5 B PCR i
FISH #1546 PML-RAR« KR 7KF-
1.4 SitAx

W SPSS10.0 for Windows 3 87 4% 44 #E 47 42
T PR A A2 R ] Kaplan-Meier J7 240,
COX He 8 XU AR 4 M1 LIS 52 R 26, P < 0.05 K
FEE NI - 0

2 % R

2.1 —mEN

H 2003 4 5 H & 2009 4F 12 H ,54 ] PML-
RARa PHMEWIGE APL 2 CR J5 R ATO BG 5
FALYT ILRERG YT, Horb 1 [R5 I E il | o5 o 2
5] 53 5 4k & W e e R A IR B LT S L 54
B F 5 29 5] 42 25 5], AR 31 (12 ~
62)% , 8L M3 53 41, M3v 1 ], i SIRIFRiAh
JE I WBC HP v % 2.72(0.3 ~ 69.3) x 10%/L, 44 '
WL B WBC < 10 x 10°/L #1 WBC > 10 x 10°/L
Sy ARG R AL, 530 R 38 BiIFN 16 191, 1755
IRIT TG 28 i F AR I AE W R IR AT .26 151
AP ER-ATO XFEFIRIT, 18 CR WAL [H] 36(21
~81)d(# 1),
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Table 1 Baseline characteristics of 54 newly diagnosed

APL patients (cases)

Characteristic Median P
Male/female 29/25 0.937
Age/years 31(12~62) 0.653

<18 7

18 - 60 46

> 60 1
WBC count/(10°/L) 2.72(0.3 ~69.3) 0.580

<10 38

>10 16
Hb/(g/L) 71(31~139) 0.968
Plt count/(10°/L) 20(1 ~136) 0.305
LDH/(U/L) 225(120 ~793) 0.163
Percentage of APL blast in PB 0.30(0 ~0.97) 0.409

Percentage of APL blast in BM 0.80(0.28 ~0.96) 0.731

Induction regimen 0.456
ATRA + chemotherapy 28
ATRA + ATO + chemotherapy 26

APL: acute promyelocytic leukemia; ATO: arsenic trioxide; CR:
complete remission; LFS: leukemia-free survival ; Numbers in bracket

are ranges of respective index.
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54 HIFNAEE CR G ATO F BALY Y 7
BRI R4 (2~8) A4, Hrp ATO JLEYTFRE 2 ~ 3
A4 ~54 .6~ 8141000 17 191 28 441 .9 4], ATO
I R 7 4k 800(400 ~ 1 680)mg, H 4 i
HE %L 15.1(5.9 ~ 34.8)mg/kg, JLIEGI PR A H
PUGITAHOCIET , T A f8 B TR YL T H R P v ek
PV LL SR S B PCR (21 ) BY FISH(33
() KGN 1558 PML-RAR« 75 3L R 44 R B
2.3 ATO BlERA

54 i & ATO YL VR YT B sk 41 K, TEBE
201 ¥, BE N SEBRSE R 172 7R (i 86%) ., S8
NCI-CTC 3.0 #iifE, e PR H U025 B AR FH AL 46 rh ok
A /D O BEREPE R, R AR
69% 50%H1 9%, HPERAIMLIN 118 ¥k, HBLTE
FHZ AL ] 265 18 K, Horp 3 1 4 ZL #1431 oy
59 A28 K (1 74%) ,4 HEFIEH 14 IRGHRLGH
o AETE N 7 (G-CSF)300 wg/d x 1 ~2 d¥AJT
JaRL4IB > 0.5 x 10%/L, HI 3 9/4 g pkign
Ws /I R Gs 1 Uk, S 1 RIS IR A i
62 % FVEEE  FHZGE 20 K H PR B G 30Z S

W IALSE , 28 G-CSF 300 wg/d FIHURYLAYT 2 d 5
RLAME > 0.5 x 10°/L AR BP IR 28 1% ; k74 i
W B 3 B RIS e e s O IR EE R
FE B RO BN R 15 R QTe ZERK 7 ¥k (38 1
90) JOFRE 63 W, LBRRE MO SES 3
W EMH OB 35 W AERE R SR LBl 1
W, K B R s 2 RO = MR s 11
W, Hod 1 IR 6 I H B & 2= R I
45 (4 YCPERE R R EEREAR ) 1T A EE SR ATO JRYT
MORARYT o BRL E U R R B 0 ARSI I B 32
WY LA A0 3.5(2.9 ~ 4.5)mmol /L, Hih
Il K* < 3.5 mmol/L 5 50%, Ifil. K* < 4.0 mmol/L
0 97%., ONERETET 2 94 R R 1 R &
052 RN S 2R i, IR e R R A TN G A 1)
Fhom, Hod 2 9008 14 K, 3 9% 2 Kk, B BHE TR
PRI IR T
24 EHWITHEBEER

ML EARST 254 W, AT RRLE BEWER 220
U, B READ 0 R 40 i B = 179 IR, R BRRELE
RALEE 5 (1 ~ 16)d, RLBRIFEYE 77 (&
43%) , ForpoRi s AN BE TR & 44 49 Uk, B gL
BB 28 YK, 4Bk AR A 7 Yk WCILAE 5 UK Ak
RS FAT SR 45 4 R il B e A I S 157 45 3
WK BTH P S R AN 245 1 IR, iR ss
SRA ISR R (1 BB SRR WLE | 45
TR ) VAT e B AR E F 6 ] 2
(1 ~10)d, B BEP0 /R ISR ) o & A e
HUH L,
25 XEFER

HZBEDT 39 (12 ~ 91) D H T Si A= A7 [1]
HARF] 1 [m] G I i s A8 A 7E CR 20 A I
DR i 8 VB AT T R VPR R AR T, Bk 2 i), H
o1 Bl fE 2 M3v A TE CR 25 M B R &,
CR1 Hi[H] ATO F1# MALYT £ YL 4 4~ F0 6 NI7
7,8 KGR M ATO if5 3 BU5 CR2, 4k%2 ATO J,
i 3 AP RE IS S22 | PCRAG I B | B0 H% 4=
FE8 AN H 5 5350 1 Bl S Je ATO Fi MALYT
BULE 3 AP, 1E CR 46 A Ik p 4 &
G (CNS)E R AN AREME L, FRIRIT I
2 ™M HIAAETS . Kaplan-Meier iHh £ A5 3 4F 5 4F
LS F T K XU 43 R (97.7 £ 2.3) %, (93.4
+4.7) % (2.4 +23)% (6.8+4.7) % (& 1), H
HSEER CR BFRI>3 4 29 il (/Y 54%) . >5 4 17 fil
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Fig.1 Kaplan-Meier curve of leukemia-free survival (A )and cumulative incidence of relapse(B) for all 54 patients
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4k R A A I7 LA I ATO B3R Y7 lids K £
BwNa MR & APL B ERAA AT Re, HATWIR
APL R 4t R - R R 250155 b7 2 )5 L
AT 4k H R — ) A7 AR R R T A i — 4k
BT EZ KM LFS 3% 70% ~ 80%, {HA/54 10% ~
30% M KR, 5% ~ 10% TSGR T HHIET 4,
FET 1) 32 i DAL 2 TP 1 AR 0 A i B 0 o 409 [
IF R ™ F B GRR H ai 25 fi APL BFSE Y E
KRG MR MR i & Rt — P m
LFS, SIS ALE 38 IR 25 Y ny ) i i -
FRI 2 11 BARE LT ) R ATO IR ERYT R
FEL G 5 52 L S AR TSR EE W A 1 Tl — 224,

ATO BERZ 5T 575 T Lk 4 M8 53 - fk A
T2, WPITERE KMENR APLIGYT U 87 8K,
CR # 70% ~ 80% , HI:rh 80% {83 nl 34570 142
Yt e R X — BRI F T4 R H
Al ATO & K MEIE APL SBE IFRIEIRI T T % . K
JH0.15 mg/(kg-d) 5% 10 mg/d FEI7#E 25 ~ 28 d
I R 3k | 4 K 2280 mIAE R0, T, LG
7 JC ] R ™ D RE R A RIAE
FERATE ATO FE 367 W1 7 i o v &
b EfE . ST, R s & 481 ATO T
WIif APL AT AT,

N 10 4F HiT/INEAS 925 i R 5% & 3R H
ATO- LI BR A FLEIRYT BII7 U8 T ATO H 255
AT o L I A5 B S HGE &2 & APL J35ATO
PS5 CR G 0R ] ATO BA25 1 ATO—4k 7 I [
RIT %, 2 &R0 18 v 12 1) 11 i rp 2
i, ATO- 1Ly 7 B A5 2 ) LFS 535 T ATO B
540 (P =0.01), FA/RUEE I EAT 5T T ik IS 25 i iE
WIiG APL f83 CR J5, ATO HA25ULIE AT 4 86 i)
BAEPRE K 23 ], 8 K% 27% ; ATO-4Ly7 L& 41
21 ), Herp VAR E K 1 1), BRI A R R
A 1 4F4% . A 2003 AFRAEFRATXIIG APL &
CR J5 R ATO 10 mg/d £ 5 d x 4 JHEESE 20
d 1 J7 R R A S 245 ) - B B 1 22 B I
5%, ANHEATHERHRYT . L 54 BB H CR G
ATO FE FALST ILE R AP R 4 (2 ~ 8)
A, ATO JLIE S 5 4L 15.1 (5.9 ~ 34.8)mg/
kg, PR BEEILERYT W3 A o8 4
SR, LR 39(12 ~ 91) A4~ H |3 451 5 4F LFS
G358 97.7%H1 93.4% , Feh SEFR CR > 5 4F 17
(h31%) >3 29 B (5 54%); BERFREE
i ,3 4EFiL 5 AF R E R R 43 51k 2.4% F
6.8% , KIS 5 /B F AR PR W) 1 40 e
W5 £ 432 \Hb \PLT LDH {8 #}J& 1L A0 -5 86 58 5
SRR L L A5 L SR SR 9T 7 R 4E IR S K
ATO HTCAHIENE | TG ATO 18 1 b 35 4k &
0 UBMERME M R, BR 2 HIT 1 Bl
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M3v BHTE CR 25 ™ H B8 &, R ATO 5%
AT CR2, 4k%2 ATO JLIE 3 A7 15 PR kA5 45
FHY R R, ERUIES R4 8 T H
ATO BAALIT UL A YT AT BEIFASHE N ATO Tit 25
PR A S JLERYT IR A IR T A OCAE T, H
FAE ALY B BE I B it ) A4, ™ BUE
PRERYY A ZUNE AR 0 & A ATO TR 45
BB I 374 gerb R gt ps b, A IFEANIE n
DAL I R AR (B B S AR A M ek 2
WA ARG IZ 06 B (IR, 5 Takeshita 55 0SE 5T
SEAAAL, ATO J6Y7 7T BE3E N R 2 s i Sk g
)R AR R I 2 dE P A dE S R #0451
TR B A e B T, &)
BH5F ATO (2 TEAI AR 4 I 45 XE b 2 24k
SIEHE , ATO 27 ] Ny 590 i B0 i #h 7, I 8>
4.0 mmol/L A BI T g /D O ME R R ) & A
I N A = A i R B Y 45 SR B 3R iR
APL Z&fftJ5 ATO [F)3RY7 n] s A2 P iR - BOA 25 )
ST AE ATO B 245 BT HURIY 7 A% 1 A 1o
RIF, A63E APL-C9710 RihEM: FEAILIG RIFFE IR RH
ATO T V697 RE % i — 20 3 =y 7 48, 481 i /8 3
SEfR I 2 AT FRYEH R -DNR ULIE AT i B AL
LT ATO IGYT 2 DT, R WA ik A 4E+s
JBIT 145, ATO 0.15 mg/ (kg-d) B 5d x5 JHN
1y, B4 7.5 mg/kg, FOEREDT 29 4~ H ,ATO
TLIENE 7 A7 200 % e T AR AT 40,3 4F LFS
I35 90% F11 70% (P < 0.000 1), Gore 25 21[a] i
AT 37 Bl SRS 1 97 A2 DNR BEGS 3 d
7RI 1 BB L -DA T RIRITHE 8 K4 T ATO
0.15 mg/ (kg-d) BJ& 5 d x 6 JAILE 1 57 4EH
R + 6MP+ MTX ZEFHEYT 2 45, ATO F & 4.5 mg/
ke, 7R T 2.7 4,2 & 1 5], CNS B & ,3 4F
LFS ik 88%, LHEIMAATSE 538 ATO 4ERHR T
R PR e 4k 13,80 fil i # CR KM
B35 3 A7 R 4k H R-ATO-6MP/MTX 32 % 4
FRAITA 1 A3 5 AR % Hrb ATO 13 3 4
H 0.16 mg/ (kg-d)x 30 d, B & 24 mg/kg, P
BT 70 S H L TCIRITAHOCIE T, B K 4 B, ¥R
CNS B &, B K% 5% ,5 4 LFS J 94.8% , W5 5
W2 WBC 314 FLT3 2€7% Fil PML-RARa V. Y
WIT K 455 ATO T8YT 2 4FJ5 R RS 41 40 5% 58 vk
FEARE i T 1IE % KF-, e JCE B B gk & vk
MR A, 5 EIRENAMESEARR], FRATH 54

191] 56 5 2B i I 2R FH ATO FH BAL YT 32 B2 L 1
J7 4 NIRRT R R TR I T B AR LR YT
WIS AR o> FHE W 0 R G A, R AT 4 R -
AR TT B AEREIR T 1, 3 4E TS 4 LS i85
97.7%%1 93.4% , TLIGIT A OCHET . FRATIA R X —
D7 A R, B mT 3kt e R Ay LI | 3 4
FEALTTE a0 I ™ H L A5 5 R R T A G
FET0 S ML IE G 5 2 B 0 o] e i W R A
AR A I BT e s Th e sz i, SRl
ATO 220 = A i e & B p BV FH DS [
FEAR PR 1Ak 7 4 % 1 B 38 A S 25 5 AE AN H At
I 2MEREAN M 1 s R AT DS Ak AR S TR
I B CRATT ISR 24 1 4F ) | BB AR P - | s
TR ETEN 1L 1| ~ 2 YRR IR R 50K 25
Y B0 R R T RE

gk LTk, 036 APL BE & f# IS ATO BG4k
J7 AR, TR T AL, B2 R 2 FEAIR,
HAE 502 H WBC fER 2T K, #2125
1A APL bR ifE4E B iR - b7 — 207 S8 vhn] ALK A
ATO IRYT . HT ATO X LLE i< 1 A BB 7| 75 7
& CNS & K& a5l APL H# CNS B kK Wiath 2,
IR S0 ) 350 507 P 48 PN 3 SR 25 9 mT e R
TS CNS B &S, 3T APL XT4EH 2 . ATO
BUORGY I MARRYT 35, 276 R R L R YT
By BE A SCRIVE T, BTG APL SR HI4E H iz -
B ZYE IRTT RS ATO 3K G 1by7 JLI
BITHIITSE, VBB A AT R CE WK O R
7, TR 236 A B 8, Aok B8 52 7 ] 2 88
VIR HE N & 2 0 [ B S 0 |4 /N 1 3R

SE K.
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