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[Abstract] Objective To compare the efficacy of two induction regimens, namely, idarubicin
combined with cytarabine (IA) versus the combination of homoharringtonine, daunorubicin, and
cytarabine (HAD), in adult patients with newly diagnosed de novo acute myeloid leukemia (AML).
Methods From May 2014 to November 2019, 199 patients diagnosed with AML receiving either the IA
or HAD regimens were assessed for overall survival (OS), relapse-free survival (RFS), as well as the CR
rate and the MRD negative rate after induction therapy. The differences in prognosis between the two
induction therapy groups was assessed according to factors, including age, white blood cell (WBC) count,
NPM1 mutation, FLT3-ITD mutation, 2017 ELN risk stratification, CR; transplantation, and the use of high-
dose cytarabine during consolidation therapy, etc. Results Among the 199 patients, there were 104 males
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and 95 females, with a median age of 37 (15-61) years. Ninety patients received the IA regimen, and 109
received the HAD regimen. Comparing the efficacy of the IA and HAD regimens, the CR rates after the
first induction therapy were 71.1% and 63.3%, respectively (P =0.245), and the MRD negative rates after
the first induction therapy were 53.3% and 48.6%, respectively (P =0.509). One patient in the IA group
and two in the HAD group died within 60 days after induction. The two-year OS was 61.5% and 70.6%,
respectively (P=0.835), and the two-year RFS was 51.6% and 57.8%, respectively (P=0.291). There
were no statistically significant differences between the two groups. Multivariate analysis showed that the
ELN risk stratification was an independent risk factor in both induction groups; CR; HSCT was an
independent prognostic factor for OS and RFS in the IA patients and for RFS in the HAD patients but not
for OS in the HAD patients. Age, WBC level, NPM1 mutation, and FLT3- ITD mutation had no

independent prognostic significance. Conclusion
induction regimens for AML patients.

[Key words]
combined chemotherapy protocols; Treatment outcome

Leukemia, myeloid, acute;

Homobharringtonine;

The IA and HAD regimens were both effective

Idarubicin;  Antineoplastic

Fund program: National Key Research and Development Program of China (2021YFC2500300);
CAMS Innovation Fund for Medical Sciences (2020-12M-C&T-B-084); Tianjin Municipal Science and

Technology Commission Grant (21ZXGWSY00030)
DOI:10.3760/cma.j.issn.0253-2727.2022.05.006

BIARK5 ik b 2 (IDA) \ RA % &
(DNR) BEA BB M 1T (Ara-C ) — B 21677 A VE#E &
11955 (AML) (%) 45 #E 97 75, 60% ~80% B 1 A\
AML &3 ] 3 %08 AT 7 RS 8 e %
(CR)™ ., BE4EX} IDA 5 DNR B J7 2% L R 5%
R, 560~90 mg-m?-d' kA 25 3 d 1 DNR %
FHEE , ARVEF A 7 %8 (12 mg) AT LABRAS AR Y 5 %
AR FAITRCR™ . =R R (HHT) B A
DA 21 i HAD J5 22 [R5 AML 1 — 23R 97 7
LU AR, BATEG I THER O ER
IDA BEA bR Ara-C 5 3A4L) T 7 RI697 BB 1Y
WG TEO, IS4 PO Z i HAD FEi5 317
1) £ B HEA T3 AT

w57 %

1. 1) 76 2014 4E 5 H £ 20194F 11 Atz T
[ B2 2 B2 B I S BE I 1297 e 19
1233 ] J5 % 9736 AML (I 2ot L Zpkr 41 1 1l )
B, 90 101 F R FH 1A 7 2298 40T, 109 441 £
H R HAD J5 % (brifE ) & Ara-C) . BE 2
TH G A R AL L2 )
T AR X A0 R N8R B
(MRD) il . ZWifF & SCHR L4 1R e, BT s BiIAR
P& 2017 Bk M H IfiL % M (European LeukemiaNet,
ELN)BRIE AT a3 )2 .

2RI T F A & R R H IDA 5 Ara-C
WA 7 ik T Y , B4R . IDA 12 mg-m™-d ™,
KT, 55 1 ~ 3 K ; Ara-C 100 mg-m>-d ™', Sk
WL 1 ~7 K JLERYT I A5G K i Ara-C

(3g-m”-d", 512 h LIKEIKEE, 551 ~3K) . DA
(DNR 60 mg-m™-d", # k%L, 26 1 ~3 K ; Ara-C
100 mg-m?>-d™', #5511 ~ 7 K) X HA(HHT
25mg-m”’-d’, BAKEE, S 1 ~7 K ; Ara-C
100 mg-m~-d™, FIKIE, 55 1 ~7K)5: . HADAF
S %K HHT 2 mg-m>-d ™, BIKIVE, 55 1 ~ 7 K
DNR 40 mg-m™-d"', ## ki, 5 1 ~3 K ; Ara-C
100 mg-m”-d™", FEKHE, 55 1 ~ 7R PLEAIT %
FHE R Ara-C DA MA CKFIEER 6 mg-m2-d',
K, 56 1 ~ 3 K3 Ara-C 100 mg-m™”-d™', ik
TE 1~ 7 Rl Ara-C(1.5 g-m™-d ™', &
12 h 1V IRE K, 5 1~3K) . RBER¥CRIG
F182017 ELN f& 8 B 43 JZ2 BE B[R] 1) Je 823097
Z e ST AEEE N S ad B E T
BT A A E A 1 E e R e 2 i
4R (HSCT IR -

3 ST RO I RO AR IE S % k6], &
A A7 (OS) B[Rl R WIR A BEIRYT 2 HR 20T
SR W BE VTS ] o & A AE (RFS) B [B] 45 8 &
KEPE A CRZ HEBFBHRE & SET-oiE £
UK BT BRSHE] o

4. BEVT : FEUT#E H 19125 2021 4F 11 H 30 H B
VIR IR FAEBE [ 1SR i B B & Bl 17 10 5%

5. GEit A AR B AN R AL 20 b rp v S E A5
XoF LA R 300 0 A G 35, AF- %58 A A S REAS 1
B, I HON il AR S EOG 56, AN [R] ELN SR B
53 A {8 FH Pearson R 7 K560 o 52 MAIFE LS ALY
PAR 2R A HT i Pearson R K5, 22 IR 4Tl
- JC Logistic [F1JT#:%; . F Kaplan-Meier 511554



A I 2 25 2022 4E 5 H 454348555 Chin J Hematol, May 2022, Vol. 43, No. 5 +385-

FEHIEE o AN R 415 22 18] A A7 Y E B4 Log-rank
AR . R Cox [MHALHY 4T Z2 R AAF 0 W o
K SPSS 23.0.0 5 R 4.0.0 #1745, P<0.05
FEFAGRITHEE L,

& R

L. I RFEAE « 199 i 5 & W76 AML 2 & 55
104 141], 22 95 19, AL AR 37 (15~ 61) % . ABiHy
£ WBC 19.67(0.74 ~ 296.34) x 10°/L, HGB 84 (38 ~
138) g/L, PLT 43 (5~317) x 10°/L, NPMI1 % 7 &
16.1% ,FLT3-ITD 287455 18.6% . 55 WA TEH 11K
SEA LR (CR,) 1% T HSCT., 2017 ELN fG[&
I3 2 ARSEAL 97 11 (48.7% ) , H G20 59 191 (29.6% ),
TG 43 1 (21.6% ) o 1 40 H8 3 A9 I R R A DL
F 1, PAREDTRE] 33.6(2.1 ~76.4) 1 H .

2. AT RL A 199 6 e vh i Ak Y
1 7P IK CR 136141 (68.3% ) , 2 N7 ik CR 334
(16.6% ). S 1 NP RRESH IS 60 d P 364 H5E
T2, IAZ4 1] ,HAD 1 2 ] . TAZHFIHAD 4 117
FiEFIT IS CR 535128 71.1% F163.3% (OR =
1.003, 95%CI 0.998 ~ 1.009, P = 0.245) ; MRD %% %
3904 53.3% F148.6% (OR = 0.998,95% CI 0.993 ~
1.004,P=0.509), 23 TesiT2# 2 L

XTHI2 T 4 (WBC > 50% 10°/L) 4 R 3 ik
35301 TA LT HAD 41 1 /1778 CR SAN I, (H
Z S TG T L [48.1% (13/27) ¥ 60.0% (15/
25),0R=1.615,95%CI 0.538 ~4.853,P=0.392],

X T4 NPMI 248 (1 f2 55, 1A 41 Ffl HAD 41
B9 1 AT FE CR 554 75.0% (9/12) F170.0% (14/
20) , 2 F LG it & X (OR=1.286, 95% CI

0.255~6.492,P=0.761) . #77 FLT3-1TD 245 i
Z WS IENPMI %77, 1A 2H F HAD 4 1Y
1ANY7 R CRARBAINHEAR (A [FIAE 22 R T ge i
X [45.4% (10/22) %} 40.0% (6/15),0R =1.250,95%
CI10.330~4.731,P=0.742], 177 MRD 5 []:%
4 A [5) (NPM1 2H : OR=0.611, 95% CI 0.138 ~
2.708, P=0.780; FLT3-1TD # : OR=0.361,95% CI
0.079 ~ 1.658,P=0.329)

3. KIPTRC 199 BB FH 1Y 2 OS H K 61.2%
2 4E RFS K H 54.6% . 1A 4 2 4 OS K K 61.5%
(95% CI 51.3% ~73.8% ) , 2 4F RFS &} 51.6%
(95% CI 40.3% ~66.2% ) . HAD 41 2 4F- OS N
62.1% (95% CI 53.6% ~72.0% ) , 2 4F RFS %
57.8% (95% CI 48.4% ~ 68.9% ) , 2 F ¥ L4 i1
&= X (0S: HR=0.951, 95% CI 0.594 ~1.524, P=
0.835; RFS: HR=0.778, 95% CI 0.488 ~ 1.240, P=
0.291) (K&l 1),

NPMI 275 g 2 v TA 2H F HAD 4 1) 2 4 OS
Ky 9k 83.3% 1 80.0% (HR=1.185, 95% CI
0.217 ~6.473,P=10.844) , 2 4F RFS %43 5| 4 75.0%
M1 83.3% (HR=0.536, 95% CI 0.133 ~2.153, P=
0.372), FLT3-1TD %748 5 1, 1A 4 FI HAD 24119
24 OS 4154 48.0% F133.3% (HR = 1.421,95%
CI 0.598 ~3.378, P=0.422) , 2 4 RFS F 3 5| K
51.3% #136.4% (HR = 1.014,95% CI 0.384 ~ 2.678,
P=0977),

4. AN J5 %8 CR B MK A Z R 5
Mr - AR IS 9712 WBC \NPM1 %2748\ FLT3-TID %
A ELN GRS BE47)2 I 5 S8 1 & A i Ara-C.
CR, W& A AT HSCT %5 R 3 6 5 S 20 52 5 7l

R 199 B RT3 SAERE A LA 8 I RIE AR AE

I RAEAE IA #H (90 3] HAD 41(109 1)) il P{H
AR, MGER) ] 39.5(15~61) 35(15~54) -1.525 0.127
(B, B 46/44 58/51 1.088 0.768
WBC[x10%/L, MGGL[) ] 20.27(0.76 ~ 252.71) 18.85(0.74 ~296.34) -0.858 0.391
HGB[g/L, M(FEH) ] 86.5(38 ~ 138) 81(51~125) -1.938 0.053
PLT[x10°/L, MGGE) ] 40(5 ~259) 45(5~317) -0.680 0.496
ELN fal B2 v 4i [ 41( %) ] 0.344

K fEH 47(52.2) 50(45.9)

& ab v | 22(24.4) 37(33.9) 0.633 0.174

[y R 21(23.3) 22(20.2) 1.015 0.967
YU 7 58 & R i BR e (451 ( %) ] 10(11.1) 50(45.9) 0.131 <0.001
CRIHBAR (%) ] 32(35.6) 24(22.0) 1.954 0.035
Feiimstra [ A, MGER) ] 27.8(2.1~33.7) 58.8(21.8 ~76.4) -5.283 <0.001

T TA A R BT s HAD : 5 = JAZ BRI+ ZE 2185 3R APUMIE I T s ELN : BRI 1 095 0 s CR, 515 1R 528 A 22



+386° A I 2 25 2022 4F 5 A543 48555 Chin J Hematol, May 2022, Vol. 43, No. 5

AT AN R b, 45 3R /R 9712 WBC \FLT3-1TD
A% ELN f& 18 B 43 )= 5 |3 1 97 F2 CR 2 H
MRD #% [ # #1 5¢ ; #7112 WBC, FLT3-1TD % 4§ |
NPM1 %€ 48 | ELN f& & & 43 )2 . CR, B 02 & iE 47
HSCT 5 /54 OS A RFS M6 (P4 < 0.05) . #4 LA
RZEA Cox [RIHBEAI I T Z2 R ZE 58T .

i Z R i LIS ELN fa R B 432 02
S TA FHAD 20 835 197 R A P P AU A Sy s
A& (P<0.001)(#2);CR, M HSCT J& 1A 4 [ #
OS HI RFS By 2 57 Fil J5 [ % (OS: HR = 0.372,95%
CI 0.160 ~0.862, P=0.021; RFS: HR=0.216, 95%
CI0.086 ~0.540,P=0.001) , % T HAD 4 &%, CR,
W HSCT J& RFS Byl 37 i 5 H 25 (HR = 0.320,95%
CI0.124 ~0.828,P=0.019) , {H A J2: OS B3 57 T 5
K& (HR=0.441,95% CI 0.194 ~ 1.004, P=0.051)
(#£3),

L R 5
AT, FRATIEL T 1A F1 HAD )7 5% 5 &
¥IiG AML B E IT7 80, 5 FE BRbRUER A 5 %241
o, Fod o BEE SRR Ara-C FUHAD IS &
LI AL SRR SR,
A 100

80

60

40

BAERE (%)

— IA4H (90f)
20 | — HAD# (1094 )

20 40 60 80
AEAEIETE] (A )

R2 M ATERE R G RE E IR TR 2 N &
I3 (PAED)

1A HAD %
EES IR IR IR 177
CR  MRD#[f CR  MRD#
VEZWBC=50x10L  0.650 0.363 0.298 0.132
FLT3-ITD %375 0.225 0.863 0.792 0.302
ELN fa i 4 472 <0.001 0.009 <0.001 0.001

0 IA A B BRI s HAD 8 =R M+ 2 40 55 R+
BRI ; CR « 58 4222 ;s MRD - i/ INTR B 995 s ELN : KRG 1 1375 1]

IDA J2& LA DNR A Bl i 4] 1 R 1) B IR 2 259
4 DNR EA B AF R A ME , I ] DUER L i 2 2
w7 I3 HARES T DNR, IDA A B/ NGO HERE
P, 12 mg/m®<3 d & B AT CHE T IA S TR
PIEERGR R, B 2 BAIIRIE T 12 mg IA 55
i WA BLNE , Lee 57 U BAIIALEE 15~ 65 2 1Y
AML B3 H 1P CRE N 71.1% , 44 0S F Ny
51.1% ,A4ETCFEAE(EFS) %0 45.5% ; Gardin 251
JIrBF5E Y 50 % L b E A 1 AN RE CR 2200
69% , BRI AT FEAL B K 1Y OS B 8] (5 DA 41 AH
e, P=0.13) , {H ] DL3RAT B /5 A0 R (16.6% H
9.8% ,P=0.049),

b 2 R HHT B 47 I R BF 58 10 [

100
. 80 f
S
M 60 F
N
5wl
ES — 1A% (90ff] )

20 t _

HADZ (1094 )
0
20 40 60 80

AAERE ()

TA V3K F T s HAD « 5 = RAZ R+ 22 2175 K+ Bl
1 IAFITHAD J5 283677 2 MRS 2 (s B 1 B E A7 (A FTEE B AAT (B) 26

R3PS AR I B KIS 92 R

L3N

1A4] HAD 41

OS RFS oS

RFS

HR(95% CI) P{H HR(95% CI) P{H HR(95% CI) PfE

HR(95% CI) PlE

FHEWBC=50%10/L
NPM1 %48
FLT3-ITD %78

ELN &l B 4340
CR AT

0.601(0.248 ~ 1.455) 0.206
0.361(0.080 ~ 1.626) 0.184
1.534(0.647 ~ 3.638) 0.331

0.372(0.160 ~ 0.862) 0.021

0.835(0.367 ~1.896) 0.666  2.787,1.507 ~5.157 0.001
0.483(0.151~1.548) 0.221  0.551,0.180 ~ 1.683 0.296
1.401(0.571 ~3.439) 0.461 1.045,0.445 ~2.450 0.920

0.032 0.002
0.216(0.086 ~0.540) 0.001  0.441,0.194 ~ 1.004 0.051

0.012

1.305,0.596 ~ 2.957 0.506
0.543,0.180 ~ 1.640 0.279
0.996,0.381 ~2.601 0.993

0.005

0.320,0.124 ~ 0.828 0.019

TETABHA LR BRI s HAD « 5 = JAZ BRI+ SR 218 3R+ PTRRAR 175 OS : BV A7 s RFS : TR R A A7 5 CR 55 1 IR SE R ZEAR  ELN - BRI

F L



AE MR A4 202245 A 5543455 54]  Chin J Hematol, May 2022, Vol. 43, No. 5 -387-

%" HAD 5 SAST I BRI EFF A AML R
ST I ATRE AMLIE R, Sk H Z bl
PRI CUESE , HAD /755 DA T EAEIRIT <60 4 11
AEE2 AML BT, EVA CRAEHIEFS 222 % T4t 1
2 X BETAE HAD 7% 5 1A 77 B934
FIIGIRBFFE D . TS B oE B, X5 a0y
FLT3-ITD PA% A5 () AML H %, HAD =258 5 &
FUIA J7 2RI 419 CR R 5 OS fH X T4 9F
NPM 1 2845 ) FR 3, 3K TR R 7 58 0 oK il s B I 22
S ARERATMWISE , thF FLT3-1TD B4R
BEFEAR R ARR(18/37), TLEx il i 5t it

HRTIA W12 5 F 40 (WBC > 100x 10°/L) il
I EE (> 60 %) B8 AML AR T, H
SETERATHBAS H , TCie7E 1A 4138 2 HAD 41, 9112
1R AR = A R S SR R K
FUSHHY . XTI R, i TABFFE A £
A% AT B2 O TS R (4 43T

EFR B K R HAD BAFIBIEST A h 2551
it Ara-C [ HAD J5 ZZAHEARER i HAD J 58 7] 3K
B 1T RS (8T % X 77 % , P =0.004) |
3AETCIR AR AR (58% X 42% , P<0.001) F1 OS %
(68% X 59% , P=0.014) . ™ 5| & HAD J7 5 J&
AML BRI AT T s

25 F i  IDA B AR i Ara-C 5 HAD 5
LW AML BEAMBE ST . AFRAF
TEBANG EREA R 35 /N Ry [ B PR A 58 5 2, FRAT]
WA B KA 25 58 T
RIS A (RSP R AR 25 ph
TEB TR S SHETTIE BRI ST RS Tk
P BRI ST SCEEHT I IRBUIFIE 2 9% 36 T UM - By
BYBIFGE S HE Tk

2 % ok

[1] Megias- Vericat JE, Martinez- Cuadron D, Herrero MJ, et al.
Pharmacogenetics of Metabolic Genes of Anthracyclines in
Acute Myeloid Leukemia [J]. Curr Drug Metab, 2018, 19 (1):
55-74. DOI: 10.2174/1389200218666171101124931.

[2] Teuffel O, Leibundgut K, Lehrnbecher T, et al. Anthracyclines
during induction therapy in acute myeloid leukaemia: a system-
atic review and meta-analysis[J]. Br ] Haematol, 2013, 161(2):
192-203. DOIL: 10.1111/bjh.12233.

[3] AR BE 22 MR 2 03 23 P L Ak LI 27 . b RN S i
F I (AE 2 IR 20 A 1 I ) 297 78 /e (2021 4F i)
[J]. e i 2 4% 38, 2021, 42(8) @ 617-623. DOI: 10.3760/
cma.j.issn.0253-2727.2021.08.001.

[4] Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the

World Health Organization classification of myeloid neoplasms

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

and acute leukemia[J]. Blood, 2016, 127(20):2391-2405. DOI:
10.1182/blood-2016-03-643544.
Dohner H, Estey E, Grimwade D, et al. Diagnosis and manage-
ment of AML in adults: 2017 ELN recommendations from an in-
ternational expert panel[J]. Blood, 2017, 129(4):424-447. DOI:
10.1182/blood-2016-08-733196.
Cheson BD, Bennett JM, Kopecky KJ, et al. Revised recommen-
dations of the International Working Group for Diagnosis, Stan-
dardization of Response Criteria, Treatment Outcomes, and Re-
porting Standards for Therapeutic Trials in Acute Myeloid Leu-
kemia [J]. J Clin Oncol, 2003, 21 (24):4642- 4649. DOI:
10.1200/JC0O.2003.04.036.
Berman E, Heller G, Santorsa J, et al. Results of a randomized
trial comparing idarubicin and cytosine arabinoside with dauno-
rubicin and cytosine arabinoside in adult patients with newly di-
agnosed acute myelogenous leukemia [J]. Blood, 1991, 77 (8):
1666-1674.
Cardinale D, Tacopo F, Cipolla CM. Cardiotoxicity of Anthracy-
clines [J]. Front Cardiovasc Med, 2020, 7:26. DOIL: 10.3389/
fcvm.2020.00026.
Lee JH, Kim H, Joo YD, et al. Prospective Randomized Compar-
ison of Idarubicin and High- Dose Daunorubicin in Induction
Chemotherapy for Newly Diagnosed Acute Myeloid Leukemia
[J]. J Clin Oncol, 2017, 35 (24):2754-2763. DOI: 10.1200/
JCO.2017.72.8618.
Gardin C, Chevret S, Pautas C, et al. Superior long-term out-
come with idarubicin compared with high-dose daunorubicin in
patients with acute myeloid leukemia age 50 years and older[J].
J Clin Oncol, 2013, 31 (3):321- 327. DOI: 10.1200/JCO.
2011.40.3642.
Kantarjian H, O'Brien S, Jabbour E, et al. Effectiveness of homo-
harringtonine (omacetaxine mepesuccinate) for treatment of
acute myeloid leukemia: a meta-analysis of Chinese studies[J].
Clin Lymphoma Myeloma Leuk, 2015, 15 (1):13-21. DOLI:
10.1016/j.clm1.2014.09.011.
He e 2 2 LR 202 F UG AR E R 2 201 o [l 52 4w i
LVEBE R LRSI HE T (2021 4R ) [J] . iR Im i 2u s,
2021, 42 (8): 624- 627. DOIL: 10.3760/cma.j.issn.0253- 2727.
2021.08.002.
Jin J, Wang JX, Chen FF, et al. Homoharringtonine-based induc-
tion regimens for patients with de-novo acute myeloid leukae-
mia: a multicentre, open-label, randomised, controlled phase 3
trial [J]. Lancet Oncol, 2013, 14 (7):599-608. DOI: 10.1016/
S1470-2045(13)70152-9.
F U, DR, REKE, % TA J7 M HAD J7 £ $IRT
FLT3-1TD 2742 B SV RS 2 sy 7 A L e (0] . PRI IR
22745k, 2019, 40 (4): 330-332. DOI: 10.3760/cma.j.issn.0253-
2727.2019.04.013.
Wei H, Wang Y, Gale RP, et al. Randomized Trial of Intermedi-
ate-dose Cytarabine in Induction and Consolidation Therapy in
Adults with Acute Myeloid Leukemia [J]. Clin Cancer Res,
2020, 26 (13):3154-3161. DOI: 10.1158/1078- 0432.CCR- 19-
3433.

(i H #1:2022-03-22)

(ARGl : T )



