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Abstract

or high dose Ara-c (HIDAC) consolidation therapy.

Background: Cytogenetic abnormalities and mutated genes indicate the role of consolidation therapy with hemat-
opoietic stem cell transplantation (HSCT) or chemotherapy in acute myeloid leukemia (AML). In this study, we con-
ducted a retrospective study in adult AML patients with newly diagnosed with de novo AML who did not undergo
HSCT, to study long term relapse free survival (RFS) and overall survival (OS) after consolidation chemotherapy.

Methods: We recruited 141 consecutive AML patients during January 2010-June 2017, the patients received induc-
tion chemotherapy with standard dose Ara-C and Idarubicin (7 + 3 or 5+ 2 regimen) followed by intermediate (IDAC)

Results: Normal karyotype, complex, favorable, intermediate and adverse chromosomal aberrations were found in
59%, 16%, 5%, 14% and 6%, respectively. Mutated NPM1, FLT3-ITD and CEBPA genes in CN-AML were seen in 33%, 18%
and 19%, respectively. A 5 year follow up, 5y-RFS was 16% and 5y-OS was 14% in the whole study population. 5y-RFS
and 5y-OS in patients completed 4 cycles of consolidation therapy were 25% and 40%, respectively. Adverse cytoge-
netic risk and mutated FLT3-ITD were significantly associated with poor RFS (9 and 15 months, respectively) and OS (14
and 16 months, respectively), whereas patients with mutant NPM1 had favorable outcomes (RFS/OS =51/63 months).
Patients receiving 4 cycles of consolidation therapy had significantly impacts on median RFS and OS compared with
those treated with 1 or 2 cycles; 15 versus 11 months (p=0.006) and 31 versus 15 months (p <0.001), respectively.

Conclusions: Cytogenetic and mutation tests for FLT3-ITD, NPM1 and CEBPA genes were meaningful for predicting
outcomes in adult AML patients. Adverse cytogenetic abnormalities and FLT3-ITD mutation showed dismal RFS and OS.
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Background

Acute myeloid leukemia (AML) is the heterogeneous
disease which caused by various molecular and cytoge-
netic abnormalities driven leukemogenesis, includ-
ing chromosome abnormalities, gene mutations, RNA
splicing, cohesin complexity and epigenetic altera-
tions. Currently, there are a number of gene alterations
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associated with treatment outcomes in AML patients
that performed by next generation sequencing tech-
nique, however, this method is not yet implemented in
many medical centers. Based on work by Schlenk et al.
[1], the data has been shown that mutations of FMS
related tyrosine kinase 3 (FLT3)-internal tandem dupli-
cations (ITDs), nucleophosminl (NPM1) and CCAAT/
enhancer binding protein a gene (CEBPA) can indicate
the prognosis of disease in normal karyotype AML.
According to 2017 European LeukemiaNet (ELN) rec-
ommendations, mutant NPM1 gene with wild type
FLT3-ITD or low allele burden of FLT3-ITD mutation
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and bi-allelic CEBPA mutation are considered to be
the favorable prognostic risk stratification for AML,
whereas high allele burden of FLT3-ITD mutation with
or without mutant NPM1 is classified as intermediate
and unfavorable risk, respectively. Other gene muta-
tions associated with adverse outcomes for AML are
mutated RUNX1, ASXL1 and TP53. AML patients
with  t(8;21)(q22;q22.1), inv(16)(p13.1q22), t(16;16)
(p13.1;q22), mutated NPM1 with wild type FLT3-ITD
or low FLT3-ITD allele burden or biallelic CEBPA gene
mutation are recommended to receive consolidation
therapy with 2—-4 cycles of intermediate dose Ara-C
(IDAC), whereas allogeneic hematopoietic stem cell
transplantation (Allo-HSCT) is preferred for consolida-
tion treatment in AML without favorable cytogenetics,
AML with adverse risk gene mutations or AML with
wild-type NPM1 and CEBPA genes [2]. Currently, the
FLT3 inhibitor combined with chemotherapy or hypo-
methylation agent improves the treatment outcomes
in AML patients with FLT3 mutation [3-5]. However,
there were some differences between mutation patterns
of AML among Asian and Western populations; the
mutations of NPM1, FLT3-ITD, FLT3-tyrosine kinase
domain (TKD) and CEBPA were found in 16% (Asian)
versus 30% (Western), 11% (Asian) versus 23% (West-
ern), 9% (Asian) versus 10% (Western) and 21% (Asian)
versus 9% (Western), respectively [6]. We therefore
performed a retrospective study to analyze long term
relapse free survival (RFS) and overall survival (OS)
in adult non-transplant patients with de novo AML
receiving IDAC or high dose Ara-C (HiDAC) based
on clinical data, cytogenetic patterns and mutations of
NPM1, FLT3-ITD and CEBPA.

Materials and methods

Patients

The study was conducted during 1 January 2010-30 June
2017, we enrolled 141 consecutive patients with newly
diagnosed with de novo AML who did not undergo allo-
HSCT. All patients were older than 15 years old and had
the results of cytogenetic, FLT3-ITD, NPM1 and CEBPA
gene mutation analysis. The patients receiving support-
ive and hypomethylating agent therapies were allowed
to enroll into the study. The patients who received prior
chemotherapy or previous allogeneic or autologous
HSCT were excluded. The patients with acute promyelo-
cytic leukemia, secondary AML or therapy related AML
were not eligible for the study.

Chemotherapy protocols
Induction chemotherapy
The patients younger than 60 years of age received
induction chemotherapy with intravenous (i.v.) Ara-C
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100 mg/m?/day for 7 consecutive days together with i.v.
idarubicin 12 mg/m?/day for 3 consecutive days (743
regimen). The patient aged > 60 years or <60 years with
creatinine clearance <50 mL/min or had septicemia or
pulmonary infection at diagnosis of AML were treated
with 542 regimen that consisted of 5 days of i.v. Ara-C
100 mg/m?/day (d1-5) combined with 2 days of i.v. ida-
rubicin 12 mg/m?%/day (d1-2). The bone marrow (BM)
study was re-evaluated 28 days after induction ther-
apy. The patient aged>70 years received azacitidine
100 mg/day subcutaneously for 7 consecutive days, every
4 weeks, and the disease response was re-evaluated after
4—6 cycles. Complete remission (CR) was defined as BM
blasts < 5%, absolute neutrophil count>1000/uL, plate-
let count >100,000/uL, absence of circulating blasts and
absence of extramedullary disease.

Consolidation chemotherapy

Patients aged<60 years achieving CR after induction
chemotherapy were treated with the first cycle of consoli-
dation chemotherapy with the same regimen as induction
therapy followed by 3 cycles of IDAC or HiDAC therapy.
IDAC and HiDAC regimen were defined as i.v. Ara-C
dose at 1000-2500 mg/m*/dose and 2501-3000 mg/
m?/dose every 12 h for 3 days (d1, 3, 5), respectively.
The dosage of Ara-C in patients receiving IDAC therapy
was assigned to 1000 mg/m?*/dose every 12 h on d1, 3,
5 for patients aged 60 years and older (elderly patients),
whereas patients younger than 60 years who had pre-
viously experienced severe infection or unfit after the
induction or the first cycle of consolidation therapy with
7+ 3 or 542 were treated with i.v. Ara-C 2000-2500 mg/
m?/dose every 12 h on day 1, 3, 5. Conversely, fit patients
aged <60 years with or without t(8;21) received HiDAC
regimen. Azacitidine 100 mg subcutaneous route for
7 days every 4 weeks were given as consolidation ther-
apy until the disease relapse in elderly patients who were
unfit for receiving IDAC therapy.

Cytogenetic and molecular techniques

Short-term culture of BM cells, metaphase spread prepa-
ration and G-banding were performed. Karyotypes were
described according to ISCN 2016 [7]. FLT3-1TD, NPM1,
and CEBPA gene mutations were studied using genomic
DNA isolated from BM or peripheral blood samples with
QIAamp DNA Blood Mini Kit (Qiagen, Germany). FLT3
exon 14, 15 and 20 was amplified by PCR using specific
primers and subsequently digested with EcoRV as previ-
ously described [8, 9]. The PCR products were analyzed
by 2% agarose gel electrophoresis. NPM1 gene mutations
were performed by fluorescent PCR [10], PCR products
were separated by 3130 Genetic Analyzer (Applied Bio-
system, USA), and the results were analyzed using Gene
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Mapper software version 4 (Applied Biosystems, USA).
CEBPA gene mutations were investigated by amplifica-
tion of entire coding region and bidirectional sequenc-
ing was performed using Bigdye Terminator Version
1.1 Cycle Sequencing Kit (Qiagen, Germany). Patient’s
sequences were compared to CEBPA reference gene to
evaluate the mutation status. The cytogenetic and molec-
ular stratification risks were classified by 2017 ELN rec-
ommendations [2].

Outcome assessment

The objectives of this study were to evaluate RFS and
OS of the entire study population and subgroup analysis
that we divided the study population into four subgroups
according to the factors that would affect to RFS and OS,
including AML patients receiving best supportive care,
AML patients completed 4 cycles of consolidation ther-
apy, cytogenetically normal AML patients with or with-
out completed consolidation therapy. RFS was defined as
the length of time from the date of CR to relapse. OS was
defined as the interval between the dates of diagnosis and
death.

Statistical analysis

The parameters which included age, white blood cell
(WBC) count, cytogenetics, molecular data and treat-
ment regimens were compared between patients with
and without CR by using Chi-square. OS and RFS were
calculated using the Kaplan—Meier method, difference
between groups were calculated using the log-rank test
for univariate analysis. Cox’s Regression model was
used for multivariate survival analysis. All calculations
were performed using the statistical package of social
sciences software, SPSS statistics version 17 (Chicago:
SPSS Inc; 2008), p < 0.05 was considered significant.

Results

Cytogenetic and molecular analysis

A total of 141 AML patients, the median age at diag-
nosis was 54 years (15-88 years). Fifty-four patients
(38%) were older than 60 years and 71 patients were
male. Normal karyotype (NK), complex, favorable,
intermediate and adverse chromosomal aberrations
were found in 83 (59%), 23 (16%), 7 (5%), 19 (14%) and
9 patients (6%), respectively. Normal karyotype was
identified in 64% (70 patients) and 74% (40 patients)
of patients aged >40 years (109 patients) and patients
aged>60 years (54 patients), respectively. Patients
aged>40 years had significantly higher incidence of
NK than those in patients aged <40 years (p=0.017).
In group of patients aged<40 years (32 patients),
NK, favorable, intermediate and adverse cytogenetic
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abnormalities were observed in 13 (41%), 4 (12.5%), 5
(15.5%) and 10 patients (31%), respectively. In contrast,
NK, favorable, intermediate and adverse risk cytogenetic
abnormalities in patients aged >40 years were detected
in 70 (64%), 3 (3%), 14 (13%) and 22 (20%) out of 109
patients. Patients aged<60 years had more favorable
(7% versus 2%) and adverse risk cytogenetics (30% ver-
sus 11%) than those in patients aged > 60 years, whereas,
elderly patients (aged > 60 years) expressed more inter-
mediate risk cytogenetics (87% versus 63%) with 75% of
NK, p=0.009. Favorable risk cytogenetic in our patients
was seen only t(8;21).

In this study, three gene mutation tests (NPM1,
FLT3-ITD and CEBPA) were performed in all AML
patients, 88 patients (62%) had no mutation and 53
patients (38%) had at least one gene mutation. Sin-
gle gene mutation was found in 43 patients (30%);
mutation of NPM1 (18 patients; 13%), FLT3-ITD (11
patients; 8%) and CEPBA genes (14 patients; 10%).
Combination of NPM1 and FLT3-ITD gene muta-
tions was found in 7 out of 141 patients (5%), the
coexisting mutation of CEBPA/FLT3-ITD/NPM genes
was detected in 1 patient (0.7%) and the remaining 2
patients (1.3%) had either mutant FLT3-ITD or NPM1
gene with CEBPA gene mutations.

In group of cytogenetically normal AML (CN-AML)
patients, 48 out of 83 patients (57.8%) exhibited gene
mutations, while only 5 out of 58 AML patients with
cytogenetic abnormalities (9%) had somatic gene muta-
tion, p<0.001. Mutation of NPMI1, FLT3-ITD and
CEBPA genes in CN-AML were shown in 27 (33%), 15
(18%) and 16 (19%) out of 83 patients, respectively. Single
and double mutations of CEBPA gene were found in 10
and 6 patients, respectively.

All patients harboring NPM1 mutation had NK, con-
versely, FLT3-ITD mutation was observed in NK (15
patients), complex chromosome (2 patients), 11q13 (1
patient) and t(7;11) (1 patient). All AML patients with
CEBPA mutation except 1 had NK. Patients who had NK
were significantly found mutated NPM1 (p<0.001) or
CEBPA (p=0.002), but not significantly seen with FLT3-
ITD mutation (p=0.113). Median age in AML patients
with FLT3-ITD, NPM1 and CEBPA mutations were
56, 60 and 57 years, respectively. Comparison between
patients younger and older than 40 years, cytogenetic
abnormalities were frequently seen in patients younger
than 40 years (59% versus 36%), p=0.017, whereas
somatic gene mutation (>1 gene) was shown signifi-
cantly in patients aged>50 years compared with that
in patients younger than 50 years (45% versus 24%),
p=0.009. Twenty four percent of patients aged > 40 years
had NPM1 mutation compared with that in patients
aged <40 years (3%), p=0.009. There was no significant
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correlation between age and patients with FLT3-ITD or
CEBPA mutation.

Median white blood cell (WBC) count at diagnosis
in the entire study was 23,100/puL (1016-444,450/uL),
patients harboring NPM1 and FLT3-ITD mutations had
2.5- and 6.0-fold higher median WBC counts in periph-
eral blood than those with wild-type NPM1 (53,000 ver-
sus 21,180/uL) and FLT3-ITD, (122,678 versus 20,185/
uL), respectively, whereas, the median WBC count was
similar in CEBPA mutated and wild-type CEBPA patients
(27,000 versus 22,900/pL).

Treatment outcomes

A total of 141 adult AML patients, 111 patients (79%)
were treated with chemotherapy or hypomethylating
agent and the remaining 30 patients (21%) received only
best supportive care. Of the 111 treated patients, 84 (76%),
20 (18%) and 7 patients (6%) were treated with 7+ 3, 5+2
and azacitidine, respectively. Except 9 patients (8%) who
died within 3 weeks after start induction chemotherapy,
the results of 102 evaluable treated patients revealed that
73 patients (72%) achieved CR and 60 patients (59%) got
CR after first induction. Eighty patients receiving 7+ 3
and sixteen patients treated with 5+ 2 regimens achieved
CR in 61 (76%) and 12 patients (75%), respectively.
Twenty-two patients failed to achieve CR after first induc-
tion chemotherapy were treated with the second course
of 743, 542 or etoposide combined with mitoxantrone
based regimen. There was no patient achieved CR after
azacitidine therapy, nevertheless, all patients treated with
azacitidine had BM blast at diagnosis >60%.

Four CR patients refused treatment, therefore, only 69
out of 73 CR patients (94.5%) received first consolidation
therapy; 50 patients (68%) received 7+3 or 542 regi-
men, 14 patients (19%) were treated with either HIDAC
(9 patients) or IDAC (5 patients), and the remaining 5
patients (7%) received azacitidine (4 patients) and etopo-
side combined with mitoxantrone (1 patient). Finally only
41 out of 73 CR patients (56%) had completed 4 cycles
of consolidation therapy, the remaining 32 patients did
not complete consolidation therapy because of early
relapse (9 patients), dead (6 patients), severe co-mor-
bidities (2 patients) and refusing chemotherapy (15
patients). Of 41 patients who had completed consoli-
dation therapy, 25 (61%), 12 (29%) and 4 patients (10%)
received IDAC, HiDAC and azacitidine therapy, respec-
tively. Twenty patients aged <60 years had completed
consolidation therapy with IDAC (2000-2500 mg/m?/
dose), the remaining 5 elderly patients received IDAC
(1000 mg/m?/dose). Consolidation therapy with azac-
itidine in 4 patients were given until disease relapse.
HiDAC was given in 12 patients, 2, 2, 3 and 5 patients
had t(8;21), complex chromosome, other abnormal
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cytogenetics and normal karyotype, respectively. Seven-
teen patients receiving IDAC were normal cytogenesis,
while 2 patients had t(8;21) and 6 patients had other
cytogenetic abnormalities. In IDAC consolidation group
(25 AML patients), 2, 8 and 2 patients had FLT3-ITD,
NPM1 and CEBPA mutation, respectively and 13 patients
had no gene mutation. HIDAC consolidation was given
in 11 AML patients without gene mutation and 1 patient
who had CEBPA mutation. Azacitidine was administered
in 3 AML patients without mutation and 1 patient with
CEBPA mutation. Patients aged <60 years (p=0.019) and
patients receiving induction chemotherapy with 743
or 5+2 (p<0.001) were associated with significantly
greater CR rate than those in patients aged > 60 years and

Table 1 Patients’ characteristics and factors affecting CR
in 102 evaluable treated AML patients

Factors Number Complete p
of patients remission
N (%)
Age (years)
<60 79 61 (77) 0.019
>60 23 12 (52)
White blood cell count
< 100,000/uL 20 14 (70) 0.862
>100,000/uL 82 59(72)
Cytogenetic risk
Favorable 7 6 (86) 0.051
Intermediate 71 54 (76)
Adverse 24 13 (54)
Gene mutation
FLT3-ITD 8 5(63) 0453
NPM1 13 11(85)
FLT3-ITD and NPM1 6 5(83)
CEBPA 10 7 (70)
No mutation 64 46 (72)
Co-existence of mutant CEBPA 1 1(100)
with other gene mutation
Single FLT3-ITD mutation
Yes 8 5(63) 0.554
No 94 68 (72)
Single NPM1 mutation
Yes 13 11(85) 0.100
No 89 62 (70)
Single CEBPA mutation
Yes 10 7 (70) 0.198
No 92 65 (71)
Induction chemotherapy
743 80 61 (76) 0.000
542 16 12 (75)
Azacitidine 6 0
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patients treated with azacitidine. Patients’ characteristics
and factors affecting CR are shown in Table 1.

A 5 year follow up, median RFS and OS were 12 and
9 months, respectively, and 5y-RFS was 16% and 5y-OS
was 14% in the whole study population. Median OS
in treated and untreated AML patients were 13 and
2 months, respectively. The median RES and OS were sig-
nificantly longer in patients treated with 4 cycles of con-
solidation chemotherapy (41 patients) than those treated
with 1 or 2 cycles of consolidation therapy (17 patients);
RFS were 15 and 11 months, respectively (p=0.006)
and OS were 31 and 15 months, respectively (p <0.001).
5y-RES and 5y-OS in group of patients completed con-
solidation therapy were 25 and 40%, respectively, which
were significantly greater than those in the whole study
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population, p <0.001 (Fig. 1). A total of 141 AML patients,
WBC<100,000/pL (p=0.004) and wild-type FLT3-ITD
(p=0.047) were associated with significantly longer RFS
than those in groups of WBC>100,000/uL and FLT3-
ITD positive AML in the univariate analysis, however,
they were not found to be independently significant in
multivariate analysis. In univariate analysis of OS, five
individual factors significantly affected OS in the over-
all study population in order of increasing significance,
these included patients aged <60 years, WBC < 100,000/
puL, non adverse cytogenetic risk, wild type FLT3-ITD
and CR patients, nevertheless, the multivariate analysis
indicated only non adverse cytogenetic risk (p=0.035)
and CR patients (p<0.001) were significantly favorable
prognostic factors for OS. The status of high WBC count
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and CR affected the survival in 141 AML patients are
shown in Fig. 2.

Among 41 AML patients who completed consolidation
therapy, the results of univariate analysis showed that the
patients with favorable and intermediate risk cytogenet-
ics had prolonged RFS (p=0.044) and OS (p=0.007)
than those with adverse karyotype. In CN-AML, consoli-
dation with IDAC had longer median RFS than HiDAC,
22 versus 12 months. Nevertheless, consolidation with
HiDAC had 5y-RFS than IDAC, 40% versus < 15% (Figs. 3,
4), and patients with WBC < 100,000/pL at diagnosis was
also associated with prolonged OS (p=0.013), but the
difference was not significant in multivariate analysis.

A total of 83 patients with CN-AML, patients with
WBC<100,000/pL (p=0.003) and wild-type FLT3-ITD
(p<0.001) were found to be significantly associated with

increased RFS, while patients with WBC<100,000/uL
(p=0.008) and patients aged <60 years (p=0.003) were
associated with longer OS according to the univariate
analysis. In multivariate analysis, shorter RFS was found
in positive FLT3-ITD AML patients (p=0.025) and
shorter OS were observed in group of WBC >100,000/uL
(»p=0.026) and non-CR patients (p =0.027) (Table 2).

In patients with CN-AML who completed consolida-
tion therapy, only patients with WBC<100,000/pL had
longer RFS (p=0.029) and OS (p=0.017) than those
with WBC>100,000/pL. Mutant NPM or CEBPA gene
illustrated longer RFS and OS than those in wild type
NPM or CEBPA, but the difference was not significant.
In group of untreated patients (30 patient), CEBPA
mutation was also a significant factor for prolonged OS
(p=0.016). Higher RFS and OS were found in biallelic
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CEBPA mutation compared to single CEBPA mutation in
the entire study population and every subgroups of study
but no statistically significant differences. The factors
associated with survival of 141 AML patients are shown
in Table 2. The impact of IDAC consolidation on sur-
vival in AML patients with and without gene mutations
were analyzed and found that AML patients harboring

FLT3-ITD and both FLT3-ITD and NPM1 mutations had
poor RFS and OS compared with those in AML patients
with mutant NPM1 or no mutated gene (Fig. 5). HIDAC
was treated in 11 patients without mutation and only 1
patient with mutated CEBPA, therefore, we had no result
on survival issue after HIDAC therapy in mutant NPM1
and FLT3-ITD AML (Table 3).
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Discussion

This study demonstrated long-term outcomes of con-
solidation chemotherapy in adult AML patients who
didn’t undergo transplantation, because of lack of an
HLA matching donor, financial problem, unfit or older
patients. The prognostic impact of cytogenetic abnor-
malities on survival have significant implication for
AML even in the era of molecular risk stratification in
AML [11-13]. Numerous somatic gene mutations have
been reported as a potential tool to predict survival
outcomes in cytogenetically normal AML [14-23]. Our

results illustrated that normal cytogenetic was found in
59% of all de novo AML patients and it was observed
more in patients aged>40 years. In group of patients
aged <40 years, 41% had cytogenetic abnormalities and
found adverse cytogenetic abnormalities (31%) than
intermediate (15.5%) and favorable risk (13%), despite
almost all of them didn’t have AML with myelodyspla-
sia related changes or prior history of myelodysplas-
tic syndrome. The prevalence of CN-AML in this series
was slightly higher than that in the other previous stud-
ies (42—48%) from MRC AMLI10 [11], CALGB 8461 [12,
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15, 16], and in our previously published study which
studied the treatment outcomes in 106 treated AML
patients [24]. AML with adverse cytogenetic abnormali-
ties had dismal RFS and OS, which were similar to those
described in the previous reports from CALGB, US inter-
group and MRC study groups [15].

CN-AML was significantly found in AML patients
aged >40 years, and mutation of NPM1 and CEBPA
genes were significantly exhibited in this group, therefore
these driven gene mutations were associated with mye-
loid leukemia development in the middle aged and the
older patients. High prevalence of CEBPA mutation was
detected in our AML patients with 12% and 19% of the
entire study population and CN-AML patients, respec-
tively. On the contrary, mutated NPM1 and FLT3-ITD
genes in the whole study population were shown in 19%
(33% in CN-AML) and 14% (18% in CN-AML), which
lower than those in the previous studies [1, 15, 25-28].
Nevertheless, the prevalence of NPM1, FLT3-ITD and
CEBPA mutations in our patients were quite similar to
those in Taiwanese and Chinese patients with de novo
AML [5, 6, 28].

Patients with NPM1 or CEBPA mutation had longer
RFES and OS compared with those in wild type NPM1 and
CEBPA which were shown in the entire study popula-
tion and in all subgroups of the study, these results were
similar to the survival analysis in the previous studies [1,
14-16, 25]. CEBPA mutation was found positive impact
on survival even in patients receiving supportive care
therapy. Nevertheless, the overall survival in the whole
study population with mutant NPM1 or CEBPA were
lower than those in patients with completion of 4 cycles

of consolidation chemotherapy, and in the previous stud-
ies [6, 14—16, 29], which the causes of shorter OS in
the entire population was numerous patients died from
febrile neutropenia with bacterial sepsis and few patients
also refused chemotherapy. FLT3-ITD mutant AML was
significantly associated with shorter RFS in the whole
study population (5 months) and in a group of CN-AML
(1 month), however, the different of RFS between FLT3-
ITD mutation (15 months) and wild type FLT3-ITD
(18 months) was not significant in the group of patients
with completed consolidation therapy, that might be
from small number of our AML patients with mutant
FLT3-ITD who had completed consolidation chemo-
therapy. Comparison between FLT3-ITD mutant AML
and wild-type FLT3-ITD, shorter OS was seen in AML
patients with mutated FLT3-ITD in all subgroups analy-
sis but no statistically significant difference. Twenty-eight
percent of all AML treated patients had primary chemo-
therapy resistance and only one-third of AML treated
patients (56% of CR patients) had completed 4 cycles of
consolidation chemotherapy.

In non-transplant AML patients, patients receiving 4
cycles of consolidation therapy had longer RFS and OS
than those treated with 1 or 2 cycles of consolidation
chemotherapy. In the whole study population, patients
receiving HiDAC consolidation tended to have better
long term RFS than that in patients treated with IDAC,
but there was no difference in OS between these two
groups (Figs. 3, 4). These results were congruous with the
previous reports [30—32]. Interestingly, patients receiv-
ing induction chemotherapy followed by azacitidine
consolidation appeared to have longer REFS and OS than
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consolidation with chemotherapy, but there was no sta-
tistically significant difference because of short follow up
duration of azacitidine group, small number of patients
receiving azacitidine and patients completed consolida-
tion chemotherapy.

Elderly patients had longer OS than younger
patients, this may be because most elderly patients
had normal cytogenetic (75%) and had low incidence
of adverse cytogenetics (11%). Besides, they received
consolidation with IDAC or azacitidine, which were
low intensity, less myelosuppressive and severe infec-
tion complications. Thus azacitidine might be suit-
able for consolidation therapy in older AML patients.
WBC >100,000/uL. was also significantly related to
shorter RFS and OS in the whole study population and
all subgroup analysis, however, the number of WBC
did not affect the CR rate and patients achieving CR
had longer OS compared with that in patients who
failed to achieve CR.

The limitation of this study were a retrospective study,
small number of patients who completed 4 cycles of con-
solidation therapy and short follow up duration in AML
patients with CEBPA mutation, however, the consolida-
tion therapy regimen in this study was chosen follow the
patients’ status during AML treatment without selection
bias which representing the real results in the clinical
practice under limited resource.

Conclusions

Cytogenetic and mutation test for FLT3-ITD, NPM1 and
CEBPA genes were useful for identify prognostic out-
comes in adult AML. Adverse cytogenetic abnormalities
and FLT3-ITD mutation exhibited dismal RFS and OS.
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