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	 Background:	 Acute myeloid leukemia (AML) patients with mixed lineage leukemia (MLL) gene rearrangements always had a 
very poor prognosis. In this study, we report the incidence of MLL rearrangements in AML patients using gene 
analysis, as well as the clinical significance and prognostic features of these rearrangements.

	 Material/Methods:	 This retrospective study took place from April 2008 to November 2011 in the People’s Liberation Army General 
Hospital. A total 433 AML patients were screened by multiple nested reverse transcription polymerase chain 
reaction (RT-PCR) to determine the incidence of the 11 MLL gene rearrangements. There were 68 cases of MLL 
gene rearrangements, for a positive rate of 15.7%. A total of 24 patients underwent allogeneic hematopoietic 
stem cell transplantation (Allo-HSCT), and 34 patients received at least 4 cycles of chemotherapy. Ten patients 
were lost to follow-up.

	 Results:	 The median follow-up was 29 months. The complete remission (CR) rate was 85.4%. The overall survival (OS) 
was 57.4±5.9 months for the Allo-HSCT group and 21.0±2.1 months for the chemotherapy group. The Allo-HSCT 
group had superior survival compared with the chemotherapy group (5-year OS: 59±17% vs. 13±8%, P<0.01; 
5-year disease-free survival [DFS]: 65±10% vs. 40±16%, P>0.05). Multivariate analysis showed that transplan-
tation, platelets >50×109/L at onset, and CR are associated with a better OS in MLL rearranged AML patients. 
Patients with thrombocytopenia and extramedullary involvement were prone to relapse.

	 Conclusions:	 Our results suggest that Allo-HSCT is superior to chemotherapy alone for treating MLL rearranged AML patients. 
Patients treated with Allo-HSCT have a better prognosis and a longer survival. CR is an independent prognos-
tic factor for OS, and extramedullary involvement is an independent prognostic factor for DFS. MLL rearranged 
AML patients with thrombocytopenia at onset <50×109 had very bad OS and DFS.
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Background

Acute myeloid leukemia (AML) is a malignant clonal disease 
of the hematopoietic stem cells. Main clinical manifestations 
of AML include infection, bleeding, anemia, and extramedul-
lary tissue and organ infiltration. AML is usually a rapidly pro-
gressive disease and has a high mortality rate [1].

The mixed lineage leukemia (MLL) gene is located on chromo-
some 11q23, and contains 36 exons, totaling 92 kilobases [2]. 
MLL gene rearrangements in AML result in unique clinical and 
molecular genetic characteristics, and generally indicate a poor-
er prognosis [3]. There are 50–60 genes that are partners of 
MLL [4]. Therefore, study of the MLL gene in AML has impor-
tant implications for diagnosis, prognosis, micro-residue mon-
itoring, and choice of treatment options.

Allogeneic hematopoietic stem cell transplantation (Allo-HSCT) 
is one of the better treatment options for curing AML, espe-
cially in high-risk AML patients [5]. However, several recent 
studies showed that Allo-HSCT was not superior to chemo-
therapy alone for treating AML patients with MLL gene rear-
rangements. A study in MLL rearranged acute lymphoblastic 
leukemia (ALL) infants in first complete remission (CR1) un-
dergoing Allo-HSCT showed that the 5-year event-free surviv-
al (EFS) was similar to that with chemotherapy alone (48.8% 
and 48.7%, respectively) [6]. Studies showed that Allo-HSCT 
did not significantly extend EFS in MLL rearranged ALL infants, 
or overall survival (OS) and disease-free survival (DFS) in MLL 
rearranged AML patients [7,8].

Previous reports indicated an uncertain effectiveness of Allo-
HSCT treatment on OS in MLL rearranged AML patients. Our 
hypothesis was that Allo-HSCT was effective in MLL rearranged 
AML patients. Therefore, the current study aimed to investi-
gate whether Allo-HSCT could improve OS and DFS in MLL re-
arranged AML patients.

Material and Methods

Patients

A total of 433 AML patients diagnosed between April 2008 
and November 2011 were enrolled in this retrospective study 
performed at the Department of Hematology of the Chinese 
People’s Liberation Army General Hospital. MLL rearrangements 
were confirmed in 68 AML patients using the reverse transcrip-
tion polymerase chain reaction (RT-PCR) method. The positive 
rate was 15.7% (68/433). Bone marrow mononuclear cells 
were purified by density centrifugation using a standard Ficoll-
Hypaque method. Total RNA was isolated from bone marrow 
mononuclear cells using TriPure isolation reagent and reverse 

transcribed to cDNA using a kit from Promega. Each sample 
was confirmed by individual (split-out) PCR using specific prim-
ers for each transcript under identical cycling conditions and 
by DNA sequencing. Eleven MLL rearrangements were includ-
ed (MLL-PTD, MLL-AF9, MLL-ELL, MLL-AF10, MLL-AF17, MLL-
AF6, MLL-ENL, MLL-AF1Q, MLL-CBP, MLL-AF1P, MLL-AFX1). We 
divided the MLL rearranged AML patients into a chemotherapy 
alone group (more than 4 cycles of chemotherapy) and an Allo-
HSCT group (Figure 1). Age ranged from 13 to 75 years (me-
dian, 47 years). There were 47 male and 21 female patients.

Diagnostics and assessment of response to treatment

Bone marrow puncture, immunophenotyping, karyotype anal-
ysis, and multiplex nested RT-PCR were performed in all pa-
tients [9–12]. Complete remission (CR) was defined as post-
chemotherapy bone marrow blasts <5%, absolute neutrophil 
count >1.0×109/L, and platelet (PLT) count >100×109/L. Relapse 
was defined as a recurrence of bone marrow blasts >5%, or the 
development of extramedullary disease infiltrates at any site.

Chemotherapy

Induction chemotherapy consisted of idarubicin (IA, 
8–10 mg/m2), daunorubicin (DA, 45 mg/m2), or mitoxan-
trone (MA, 8 mg/m2 for 3 days), then cytarabine 100 mg/m2 
for 7 days. Consolidation therapy consisted of intermediate-
dose cytarabine 1–2 g/m2 every 12 h for 3 days. Maintenance 
treatment included IA, DA, MA, and homoharringtonine (HA, 
2 mg/m2) for 7 days, then cytarabine 100 mg/m2 for 7 days 
and CAG (granulocyte-colony stimulating factor [G-CSF] 300 
µg/d subcutaneous injection on days 1–14, cytarabine 10 mg 
subcutaneous injections every 12 h on days 1–14, and aclac-
inomycin 10 mg intravenous injection on days 1–10), FLAG 
(fludarabine 30 mg/m2/d on days 1–5, cytarabine 2 g/m2/d for 
5 days, G-CSF 300 µg/d subcutaneous injection on day 1 to 
neutrophil recovery), and MAE (MA 8 mg/m2 for 3 days, cyta-
rabine 0.25 g every 12 h for 5 days, and etoposide 100 mg/d 
intravenous injection on days 1–5). The chemotherapy alone 
group received at least 4 cycles of chemotherapy.

Figure 1. Patients’ flowchart.

433 AML
No MLL rearrangements (n=365)
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In the Allo-HSCT group after chemotherapy, 9 patients were giv-
en the conditioning regimen busulfan/cyclophosphamide (BU/CY) 
and antithymocyte globulin (ATG) [13]. G-CSF-mobilized peripheral 
blood stem cells were used as a graft resource. The conditioning 
regimen was BU/CY and ATG, consisting of cytosine arabinoside 
(4 g/m2/d intravenous injection) on days –10 and –9; busulfan 
(0.8 mg/kg intravenous injection) every 6 h on days –8, –7, and 
–6; semustine (250 mg/m2 intravenous injection) on day –5; cy-
clophosphamide (60 mg/kg intravenous injection) on days –4 
and –3; and thymoglobulin (rabbit ATG [Sangstat-Genzyme] 2.5 
mg/kg/d intravenous injection or porcine ATG [Bioproduct Inc.] 
20 mg/kg/d) on days –5 to –2. Graft-versus-host disease (GVHD) 
prophylaxis included cyclosporine A (CsA), mycophenolate mofetil 
(MMF), and short-term methotrexate (MTX). The dosage of CsA 
was 2 mg/kg/d intravenous injection from day –7 until bowel 
function returned to normal, then patients were switched to oral 
CsA. Every 12 h, 0.5 g of MMF was administered orally from day 
–1 to day 28 after transplantation. MTX was also given (10 mg 
intravenous injection on days 1, 3, 6 and 11).

A total of 8 patients had a sibling matching donor. They were 
given the conditioning regimen BU/CY [14]. This regimen con-
sisted of cytosine arabinoside (2 g/m2/d intravenous injection) 
on days –10 and –9; busulfan (0.8 mg/kg intravenous injec-
tion) every 6 h on days –8, –7, and -6; semustine (250 mg/m2 
intravenous injection) on day –5; and cyclophosphamide (60 
mg/kg intravenous injection) on days –4 and –3. GVHD pro-
phylaxis included CSA, MMF, and MTX.

Two patients received the conditioning regimen of total body 
irradiation (TBI) + CY [15]. Two patients received the reduced-
intensity conditioning regimen FB [16]. This regimen consisted 
of fludarabine 30 mg/m2/d on days –8, –7, –6, –5 and –4; cy-
tarabine 2 g/m2/d on days –8 and –7; busulfan (0.8 mg/kg IV) 
every 6 h on days –6, –5, and –4; and semustine 250 mg/m2 
on day –3. GVHD prophylaxis included CSA, MMF, and MTX.

OS and DFS

OS was defined as the time from diagnosis to death or last 
follow-up. DFS was defined as the time from diagnosis to the 
date of disease progression. The relapse rate was defined as 
the number of recurrences divided by the total numbers of 
treatments. The assessed variables included treatment choice 
(chemotherapy alone or Allo-HSCT), age (>60 years or not), 
white blood cell (WBC) count at diagnosis (>10×109/L or not), 
extramedullary infiltrates, and CR (if one cycle of chemother-
apy produced CR or not).

Statistical analysis

The Kaplan-Meier method was used to evaluate survival rate. 
Differences in survival rate were assessed using the log-rank 

test. In addition, a Cox regression model was used to identi-
fy prognosis variables. P values were two-tailed, and values 
<0.05 were considered statistically significant. Statistical anal-
yses were performed using SPSS 13.0 for Windows (SPSS Inc., 
Chicago, Illinois, USA).

Results

The demographic and baseline characteristics of the two 
groups of MLL rearranged AML patients are presented in 
Table 1. Twenty-four patients were treated with Allo-HSCT (3 
were lost to follow-up). Twenty-six patients were treated with 
chemotherapy for at least four cycles (six were lost to follow-
up). Of the 41 followed-up patients, median follow-up dura-
tion was 29 months. Five-year OS and DFS rates were 35±9% 
and 54±10%, respectively (Figure 2A, 2B). OS was 57.4±5.9 
months for the Allo-HSCT group and 21±2.1 months for the 
chemotherapy-alone group. Six and thirteen patients died in 
the Allo-HSCT and chemotherapy alone groups, respectively. 
The relapse rate in the Allo-HSCT group was significantly low-
er than that in the chemotherapy alone group (28.6% [6/21] 
vs. 40% [8/20]; P<0.05).

In order to avoid losing important risk factors for OS and DFS, 
variables with a P value £0.10 in univariate analyses were in-
cluded in the multivariate analysis (Table 2).

Using univariate analysis, OS for the Allo-HSCT group was 
significantly higher than that for the chemotherapy alone 
group (5 years; 59±17% vs. 13±08%, RR=0.216, 95% CI 
0.085–0.550, P=0.001; Figure 3A, Table 2). Platelet count at 
onset (>50×109/L or £50×109/L) (RR=0.221, 95% CI: 0.073–0.674; 
P=0.008, Figure 4A, Table 2) and CR or not (RR=0.358, 95% 
CI: 0.131–0.981; P=0.046, Figure 5, Table 2) were indepen-
dent prognostic factors for the OS. Transplantation, platelets 
>50×109/L, and CR were associated with a better prognosis 
in MLL rearranged AML patients. Extramedullary involvement 
and WBC >10×109/L did not affect the OS.

Platelet count at onset (>50×109/L or £50×109/L) (RR=0.154, 
95% CI: 0.033–0.714; P=0.017, Figure 4B, Table 2) and wheth-
er there was extramedullary involvement (RR=4.447, 0.95% 
CI: 1.491–13.263; P=0.007, Figure 6, Table 2) were indepen-
dent prognostic factors for DFS. MLL rearranged AML patients 
with thrombocytopenia and extramedullary involvement were 
prone to relapse. CR transplantation and WBC >10×109/L did 
not affect the DFS.

In univariate analysis, patients with MLL subtypes had no sig-
nificant differences in overall and disease free survival.
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Despite the transplantation group demonstrating better OS 
results in univariate analysis, there was no significant differ-
ence in DFS between the Allo-HSCT group and the chemother-
apy alone group (5-year DFS: 65±10% vs. 40±16%, respective-
ly, P>0.05; RR=0.276; 95% CI: 0.05–1.525; Figure 3B, Table 2).

Discussion

In this present study, the 5-year OS and DFS for the chemother-
apy alone group were similar to those reported in the litera-
ture [17]. The 5-year OS and DFS in the Allo-HSCT group were 

Characteristic Chemotherapy group, % Allo-HCST group, % P

Number of patients 20 48.8 21 51.2 NS

Median age (range) 55 (15–75) 37 (13–59) <0.05

Gender

	 Female 8 40 6 28.6 NS

	 Male 12 60 15 71.4 NS

FAB type

	 M1 0 0 1 4.8 NS

	 M2 10 50 8 38.1 NS

	 M4 4 20 4 14.3 NS

	 M5 6 30 6 28.6 NS

	 M6 0 0 2 9.5 NS

No. of courses to CR

	 1 6 30 12 57.1 NS

	 >1 10 50 8 38.1 NS

	 No remission 4 20 1 4.8 NS

Table 1. Demographic and clinical characteristics of MLL rearranged AML patients according to treatments received.
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Figure 2. �(A) OS of 41 MLL rearranged AML patients. (B) DFS of 41 MLL rearranged AML patients.
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also similar to the rates previously reported [6,18]. However, 
the CR rate was 85.4%, which was superior to previously re-
ported rates [7,19].

A previous study [7] on 51 11q23 AML patients in CR1 (includ-
ing 12 who underwent Allo-HSCT, and 39 who underwent two 

courses of cytarabine consolidation chemotherapy) reported 
that 1-year DFS and 2-year OS rates were 41.5% and 62.5%, re-
spectively, in the Allo-HSCT group, while these rates were only 
20% for the chemotherapy alone group. There was no statisti-
cally significant difference between the groups, but the trans-
plantation group had a better prognosis.
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Figure 3. �(A) Comparison of 5-year OS between Allo-HSCT and chemotherapy alone groups in MLL rearranged AML patients. 
(B) Comparison of 5-year DFS between Allo-HSCT and chemotherapy alone groups in MLL rearranged AML patients.

Parameter
Univariate analysis Multivariate analysis

HR 95% CI P HR 95% CI P

OS

Allo-HSCT vs. chemotherapy 0.216 0.085–0.550 0.001 0.319 0.105–0.964 0.043

CR or not 0.358 0.131–0.981 0.046 0.133 0.031–0.576 0.007

Extramedullary infiltrates or not 0.820 0.234–2.769 0.749 1.230 0.323–4.680 0.762

PLT count >50 vs. <50×109/L 0.221 0.073–0.674 0.008 0.238 0.073–0.774 0.017

WBC count >10 vs. <10×109/L 0.883 0.372–2.091 0.776 0.999 0.345–2.816 0.998

DFS

Allo-HSCT vs. chemotherapy 0.276 0.05–1.525 0.14 0.478 0.134–1.714 0.258

CR or not 1.534 0.199–11.84 0.618 18653.8 0.000 0.985

Extramedullary infiltrates
or not

4.447 1.491–13.26 0.007 11.353 2.302–55.98 0.003

PLT count >50 vs. <50×109/L 0.154 0.033–0.714 0.017 0.094 0.016–0.541 0.008

WBC count >10 vs. <10×109/L 0.702 0.238–2.066 0.520 1.431 0.337–6.081 0.627

Table 2. Univariate and multivariate analysis of OS and DFS (N=41).
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Prognostic factors were analyzed in 180 patients with AML who 
underwent allogeneic stem cell transplantation (Allo-SCT) [8]. 
The CR rate was 71%, the recurrence rate was 37.8% (68/180), 
the mortality rate was 9%, and the 4-year OS rate was 29%. 
Multivariate analysis did not show a clear effect of Allo-SCT 
on OS. However, in Allo-HSCT patients, the relapse-free sur-
vival (RFS) rate was significantly better than that in patients 
treated with chemotherapy or autologous transplantation.

In our study, Allo-HSCT had survival advantages in terms of 
OS compared with chemotherapy alone (5-year OS: 59±17% 
vs. 13±08%, P<0.05). However, multivariate analysis did not 
show a clear effect of Allo-HSCT on DFS compared with che-
motherapy alone. There was no statistically significant differ-
ence in DFS, but the Allo-HSCT group had a better prognosis. 
There may be a relationship with the small number of cases. 
To verify the result, we need to expand the number of patients.
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Figure 4. �(A) The number of platelets at onset affected the OS of 41 MLL rearranged AML patients. (B) The number of platelets at 
onset affected the DFS of 41 MLL rearranged AML patients.

Figure 5. �The status of CR affected the OS of 41 MLL rearranged 
AML patients.
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Figure 6. �Organ infiltration affected the DFS of 41 MLL 
rearranged AML patients.
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Thirty-six (7.2%) patients with MLL rearrangements from the 
494 patients with acute leukemia were reported in the Daopei 
Hospital, China. Of the 36 patients, 29 had chromosomal aber-
rations, and 22 of them had chromosome 11 aberrations. All 
patients received chemotherapy; the total response rate was 
47.2% and the recurrence rate was 40%. The median survival 
time of the 36 patients was 16 months (range 2–46 months), 
and the 2-year OS rate was 41.4%. However, the 2-year OS 
rate of the 9 patients who received HSCT was 87.5%. It was 
concluded that MLL rearranged acute leukemia patients had 
a poor response to chemotherapy, a high recurrence rate, and 
a poor prognosis. Hematopoietic stem cells transplantation 
may be a reasonable treatment option for improving survival 
in these patients [19]. In the current study, 68 of 433 (15.7%) 
AML patients were found to have MLL rearrangements. The CR 
rate of MLL rearranged AML patients was (35/41) 85.4%. OS 
was 57.4±5.9 months for the Allo-HSCT group and 21.0±2.1 
for the chemotherapy alone group. The positivity of MLL re-
arrangements, CR rate, and 5-year OS rate were higher than 
those in previous studies [19].

Hematopoietic stem cell transplantation seemed to be a valu-
able treatment option for a subgroup of infants with MLL-
rearranged acute lymphoblastic leukemia who had addition-
al poor prognostic factors [20]. Results from the Interfant-99 
Study showed improved outcomes with HSCT.

Cytogenetic analysis has an important role in the diagnosis 
and prognosis of leukemia, but conventional methods not 
only are time-consuming, but also have a low detection rate. 
Compared with cytogenetic analysis, RT-PCR is sensitive and 
rapid. In China, Huang et al. used multiplex nested RT-PCR 
and karyotype analysis techniques in combination to improve 
the detection rate of clonal chromosomal AML patients [21].

The MLL rearrangements with 11q23 chromosomal abnormal-
ities showed poor leukemia prognosis [22–24]. In our study, a 
total of 40 patients underwent combined karyotype analysis. 
Karyotype abnormalities of chromosome structures were de-
tected in 28 patients (70%), and we only detected as few as 
5 cases of chromosome 11q23 abnormalities.

MLL rearrangements in the M5 subtype have been reported to 
have a higher incidence than other types in China [25]. In ad-
dition, it has been reported that MLL rearrangements are like-
ly to occur in treatment-related leukemia, such as after use of 
agents such as etoposide, epirubicin, and cyclophosphamide 
in subtype M4 or M5 leukemia [26,27]. In our study, MLL gene 
rearrangements of the M5 subtype occurred in the largest 
number of cases (30.9%, 21/68). Treatment-related leukemia 
prognosis was poor when considering MLL rearrangements.

Of 988 AML patients, 114 (11.54%) were found to be positive 
for MLL rearrangements using the RT-PCR method [28]. Another 
study showed that the incidence of MLL rearrangements in AML 
patients was 14.3% (31/217) [29], while the incidence of MLL 
rearrangements was 15.7% (68/433) in our study.

Extramedullary infiltrates appeared in 25.1% of children with 
AML [30]. The most common extramedullary infiltrated organs 
were the skin, soft tissues or bones, gums, and central ner-
vous system. Extramedullary leukemia (EML) patients had a 
high initial WBC count and a high proportion of M4/M5 mor-
phological variants. Extramedullary infiltrates at diagnosis had 
no prognostic significance in children with AML. Extramedullary 
infiltrates were reported in 30.5% of AML adult patients [31]. 
Patients with EML had a high initial WBC count and a high pro-
portion of M4/M5 morphological variants. 11q23 abnormalities 
were associated with EML (P=0.002), especially with lymphade-
nopathy (P=0.011) and gingival hyperplasia (P=0.0016). EML 
at diagnosis was associated with CD56 expression by leuke-
mic blasts, 11q23 karyotypic abnormalities, low CR rate, and 
poor OS. The incidence of granulocytic sarcoma was signifi-
cantly different between children (3.8%) and adults (0.8%) in 
11q23-positive AML patients [32].

In the current study there were six EML patients: three had 
the M4 subtype, two had the M2 subtype, and one had the 
M5 subtype. Two patients had MLL-PTD, two had MLL-AF10, 
one had MLL-AF9, and one had MLL-AF17. In multivariate anal-
ysis, the presence of extramedullary infiltrates was a highly 
hazardous factor for DFS. In our study, six AML patients had 
extramedullary infiltrates: two had skin infiltration, two had 
lymph node infiltration, one had orbital and breast infiltration, 
and one had multiple bone and liver infiltration. The rate of 
extramedullary infiltrates in AML patients with MLL gene re-
arrangements was 8.8% (6/68).

The latest reports from Peking University People’s Hospital on 
the role of allo-HSCT in the treatment of AML patients were 
published in 2014 [33]. From October 2007 to 2012, a retro-
spective cohort study was conducted on whether transplan-
tation improved DFS and OS in MLL rearranged AML patients. 
A total of 56 patients with MLL rearranged AML patients un-
derwent Allo-HSCT. The 3-year recurrence rate was 25.3%. The 
CR1 patients had a lower recurrence rate (17.9% vs. 48.1%, 
P=0.03). Allo-HSCT is an effective treatment for MLL rearranged 
AML patients. In our study, the recurrence rate in the Allo-HSCT 
group (6/21) was 28.6%. In the Allo-HSCT group, 5-year OS 
and DFS were 59±17% and 40±16%, respectively.

Ferra et al. reported that not reaching CR is a risk factor for 
OS [34]. It is also a risk factor for recurrence of disease. In our 
study, multiple- and single-factor analysis showed that CR is 
an independent prognostic factor for OS (P<0.05).
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Bhatnagar et al. [35] applied TBI (1200 cGy) and MEL 
(100–110 mg/m2) in peripheral blood hematopoietic stem 
cell transplantation (PBSCT) for treatment of relapsed or re-
fractory AML (n=14), ALL (n=10), non-Hodgkin lymphoma (NHL) 
(n=18), or other malignant disease (n=6).The median age was 
48 years (range: 22–68 years). All patients received tacrolimus 
and methotrexate (MTX) for prevention of GVHD. The median 
absolute neutrophil count (ANC) recovery time was 12 days. 
A total of 44 patients could be evaluated: 28 (64%) reached 
CR and 7 (15%) reached PR. The median follow-up was 30 
months (4~124 months) on the survival of patients, the 1- 
and 5-year recurrence rates were 45% and 22.5%, respective-
ly. Multivariate analysis showed that a pre-transplant platelet 
count <80×109/L and LDH >500 IU/L were the risk factors of 
RFS; age <53 years old and CR were independent prognostic 
factors of OS. The conclusion was that MLL rearranged AML 
patients with thrombocytopenia at onset <50×109/L had a very 
bad OS and DFS. Reaching CR resulted in a better prognosis in 
MLL rearranged AML patients.

We also observed that Allo-HSCT provided a survival advantage 
to OS compared with chemotherapy alone. The median age of 
patients in the Allo-HSCT group was younger than that in the 
chemotherapy alone group, but multivariate analysis showed 
that the age has no effect on outcomes. A previous study sug-
gested that outcomes of transplantation were not associated 
with patient age [36]. Others investigators suggested that age 
was associated with poor transplantation outcomes [37,38]

The main limitation of the present study is the small number 
of patients. Our results will need to be confirmed in a larg-
er sample.

Conclusions

Our study suggested that Allo-HSCT provided a significant 
long-term survival advantage for MLL rearranged AML pa-
tients, especially in OS. In addition, whether MLL rearranged 
AML patients reach CR or not is an independent prognostic 
factor. Not reaching CR indicates a very poor prognosis. We 
first reported that platelet count is an independent prognos-
tic factor for OS and DFS. MLL rearranged AML patients with 
a platelet count <50×109/L before treatment had a very short 
OS, and very high mortality and recurrence rates. We observed 
that MLL rearranged AML patients with extramedullary infil-
trates can easily relapse and that Allo-HSCT is superior to che-
motherapy alone for treating MLL rearranged AML patients to 
get a better prognosis and a longer survival. The findings of 
this study should be valuable for providing guidance for the 
treatment and prognostic analysis of MLL rearranged AML pa-
tients. It has very important clinical value.
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