
Clinical response and miR-29b predictive significance
in older AML patients treated with a 10-day schedule
of decitabine
William Bluma,1, Ramiro Garzona, Rebecca B. Klisovica, Sebastian Schwindb, Alison Walkera, Susan Geyera,c, Shujun Liua,
Violaine Havelangeb, Heiko Beckerb, Larry Schaafa, Jon Micklea, Hollie Devinea, Cheryl Kefauvera, Steven M. Devinea,
Kenneth K. Chand, Nyla A. Heeremae, Clara D. Bloomfielda, Michael R. Grevera, John C. Byrda,d, Miguel Villalona-
Caleroa, Carlo M. Croceb,1, and Guido Marcuccia,b

aDivision of Hematology and Oncology, Department of Medicine, bDivision of Human Cancer Genetics, Department of Molecular Virology, Immunology, and
Medical Genetics, and cCenter for Biostatistics, Ohio State University Comprehensive Cancer Center, Columbus, OH, 43210; and dCollege of Pharmacy and
eDepartment of Pathology, Ohio State University, Columbus, OH, 43210

Contributed by Carlo M. Croce, March 2, 2010 (sent for review January 30, 2010)

A phase II clinical trial with single-agent decitabine was conducted
in older patients (≥60 years) with previously untreated acute mye-
loid leukemia (AML) who were not candidates for or who refused
intensive chemotherapy. Subjects received low-dose decitabine at
20 mg/m2 i.v. over 1 h on days 1 to 10. Fifty-three subjects enrolled
with a median age of 74 years (range, 60–85). Nineteen (36%) had
antecedent hematologic disorder or therapy-related AML; 16 had
complex karyotypes (≥3 abnormalities). The complete remission
rate was 47% (n = 25), achieved after a median of three cycles of
therapy. Nine additional subjects had no morphologic evidence of
disease with incomplete count recovery, for an overall response
rate of 64% (n = 34). Complete remission was achieved in 52% of
subjects presenting with normal karyotype and in 50% of those
with complex karyotypes. Median overall and disease-free survival
durationswere 55 and 46weeks, respectively. Deathwithin 30 days
of initiation of treatment occurred in one subject (2%), deathwithin
8 weeks in 15% of subjects. Given the DNA hypomethylating effect
of decitabine, we examined the relationship of clinical response
and pretreatment level of miR-29b, previously shown to target
DNAmethyltransferases. Higher levels ofmiR-29bwere associated
with clinical response (P = 0.02). In conclusion, this schedule of dec-
itabine was highly active and well tolerated in this poor-risk cohort
of older AML patients. Levels of miR-29b should be validated as a
predictive factor for stratification of older AML patients to decita-
bine treatment.
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Acute myeloid leukemia (AML) is characterized by matura-
tion arrest and proliferation of clonal myeloid precursors,

leading to marrow failure and death within weeks to months if left
untreated. The majority of newly diagnosed AML patients in the
United States are aged ≥60 years, and the prognosis of older
patients is dismal, with only ≈10% long-term survival with
standard intensive chemotherapy (1). The poor outcome of older
patients is because of an increased likelihood of comorbid ill-
ness leading to high rates of induction death, as well as increased
frequency of several disease-specific factors associated with high
risk of treatment failure, such as the presence of an antecedent
hematologic disorder, complex karyotype, and expression of mul-
tidrug resistancemechanisms, amongothers (2).New therapies that
target specific mechanisms of leukemogenesis and allow treatment
of aged patients with comorbid illnesses are needed.
Epigenetic silencing of structurally normal genes by aberrant

DNAmethylation, mediated byDNAmethyltransferase (DNMT)
enzymes, has been shown to contribute tomyeloid leukemogenesis
by disrupting normal pathways of differentiation, proliferation,
and apoptosis (3, 4). In contrast to structural changes such as
mutation or deletion causing permanent loss of gene expression,
epigenetic changes can be pharmacologically reversed, resulting in

gene re-expression and restoration of normal cellular functions.
Two azanucleoside DNMT inhibitors, azacitidine (5-azacytidine;
Vidaza; Celgene, Inc.) and decitabine (5-aza-2’-deoxycytidine;
Dacogen; Eisai, Inc.), are now approved in the United States for
treatment of patients with myelodysplastic syndromes (MDS), a
clonal myeloid disorder that often evolves to AML (5–7). Critical
to successful therapy with both agents is the application of repet-
itive low-dose cycles of treatment at regular intervals (e.g., 4
weeks), allowing efficient incorporation of drug into the newly
synthesized DNA of myeloid blasts undergoing mitosis during
each treatment. In a randomized phase III study for higher risk
MDS, azacitidine significantly improved overall survival (OS)
compared with conventional care regimens (7). Notably, a subset
of patients with low blast count AML (20–30% blasts) also had a
survival benefit with azacitidine treatment (median survival, 24.5
months vs. 16.0 months for conventional care regimens) (8). Sev-
eral schedules of decitabine have also shown promise for AML in
early clinical trials (9–11). A low incidence of treatment-related
toxicity has been reported for both of these agents, supporting
their development for older AML patients, especially in those
unable or unwilling to receive standard intensive chemotherapy.
To date, several strategies have been employed to optimize or

enhance the clinical activity of azanucleosides in clonal myeloid
diseases. Foremost among these is the combination of DNMT
inhibitors with histone deacetylase inhibitors, based on preclinical
studies showing synergistic anticancer activity and re-expression
of epigenetically silenced genes (12–14). Unfortunately, various
combinations of these agents in AML and MDS have been asso-
ciated with increased toxicity and, to date, no definitive clinical
benefit over treatment with azacitidine or decitabine alone (10, 15,
16). In a recent study of a 10-d schedule of decitabine, we dem-
onstrated promising clinical activity in previously untreated older
AML patients who were not candidates for standard treatment,
but we observed no clinical or biologic benefit of combining this
agent with the histone deacetylase inhibitor valproic acid (10).
We now report results of a phase II study in this population

using a previously untested schedule of decitabine as a single
agent, beginning with 10 d of treatment per cycle with sub-
sequent therapy modified to improve tolerability and response.
The clinical results observed are comparable to those seen with
more intensive chemotherapeutic regimens in this aged cohort of
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AML patients but with relatively low toxicity. We are also unique
in reporting that higher pretreatment levels of miR-29b, a
microRNA known to target DNMTs, were associated with sub-
sequent clinical response to decitabine.

Results
Patient Characteristics and Treatment Groups. Fifty-three patients
with previously untreated AML by World Health Organization
(WHO) criteria were enrolled on this single-center phase II
study. Patient characteristics at diagnosis are summarized in
Table 1. According to the validated Medical Research Council
(MRC) prognostic risk score for clinical outcome in older AML
patients (17), 49% of enrollees were poor risk, 32% standard
risk, and 19% good risk. The median age was 74 years (range,
60–85); six subjects were aged 60 to 65 (11%) and eight subjects
were aged 80 years or older (15%). Nineteen subjects (36%) had
either AML arising from an antecedent hematologic disorder
(n = 13) or therapy-related AML (n = 6). Twenty-one subjects
(40%) had normal karyotype, 16 subjects (30%) complex kar-
yotype (≥3 abnormalities; 12 subjects with ≥5 abnormalities),
one t(8;21), and 13 other cytogenetic abnormalities. Forty-eight
subjects (91%) had at least two of the following: age ≥70,
antecedent hematologic disorder, unfavorable karyotype, or
WHO performance status ≥2. To provide descriptive data on the
risk of toxic death with treatment, we used the hematopoietic
stem cell transplantation index (18); 26 subjects (49%) had
comorbidity scores of ≥3.

Clinical Responses.Complete remission (CR)wasdefined according
to International Working Group (IWG) published criteria (19).
For simplicity, in this manuscript additional IWG response cate-
gories of CR with incomplete count recovery and morphologic
leukemia-free state (without count recovery) are referred to col-
lectively as “incompleteCR.”Of53 subjects, 25 achievedCR[47%;
95%confidence interval (CI): 33–61%] (Fig. 1).An additional nine
subjects achieved incomplete CR for an overall response rate of
64% (34 of 53; 95% CI: 50–77%). Responses were seen in all age
groups, in subjects with both low and high presenting WBC count,
in both de novo and secondaryAML, and in all cytogenetic subsets.
The overall response rate for subjects below the median age of 74
years was 68% (64%CR); the overall response rate in subjects aged

≥74 years was 61% (32% CR). The CR rate in subjects with pre-
senting WBC counts ≥15,000/μL (range, 15,000–150,000/μL) was
57% (8 of 14 subjects), including 50% (4 of 8) for those subjects
presenting with WBC count ≥ 50,000/μL. Of the 19 subjects with
secondary or t-AML, 9 achieved CR (47%), and 5 more achieved
incomplete CR. Thus, the overall response rate for this subset was
74% (95% CI: 49–91%).
CR occurred in all cytogenetic subsets. For subjects with a

normal karyotype, 52% (11 of 21) achieved CR, and one more
achieved incomplete CR. For subjects with complex karyotypes
(defined as ≥3 abnormalities), 50% (8 of 16) achieved CR, and 4
more had incomplete CR, for an overall response rate of 75%.
For evaluable subjects with monosomy 7 or del(7q) [occurring as
a sole abnormality (n = 1), in complex karyotypes (n = 9), or
with t(8;21) (n = 1)], 91% responded (10 of 11) with nine CRs.
Fourteen of the 25 CR subjects (56%) had abnormal karyotypes
at diagnosis, and 71% (10 of 14) achieved cytogenetic CR.
MedianOS for all subjects was 55 weeks (95%CI: 36–72 weeks)

(Fig. 2A). Median disease-free survival (DFS) for CR subjects was
46 weeks (95%CI: 30 weeks—not yet reached) (Fig. 2B). Cause of
death in nonsurviving subjects was refractory/relapsed disease
(56%), infection (19%), other cancers (4%), and unknown in one
case. Four subjects received nonmyeloablative allogeneic stem
cell transplants after achievement of CR.

Treatment Received. Overall, 300 cycles of decitabine were
administered. The median number of cycles given for all subjects
was four (range, 1–21+). For subjects who achieved CR, the
median number of cycles received was eight (range, 2–21+), with
a median of three cycles given before achievement of CR (range,
1–6). A typical pattern of response with treatment emerged:
responding subjects often received one to two cycles of decita-
bine for 10 d before achieving at least incomplete CR (no disease
but without full blood count recovery), often with robust platelet
count recovery but continued neutropenia. Following one to two
additional abbreviated cycles (4–5 d of treatment per cycle),
neutrophil response also occurred, and full CR was confirmed. A
detailed graphic of cycles administered for each CR patient is
depicted in Fig. 3. Currently, 11 subjects continue to receive
decitabine, 10 as maintenance and 1 with no response following
two cycles.

Table 1. Patient characteristics

Patient characteristic Result

Median age (years) 74 (range, 60–85)
6 patients, 60–65 years
35 patients, 65–79 years
8 patients, ≥80 years

Male/Female (n) 34/19
AML rising from AHD (n) 13
t-AML (N) 6
Median presenting WBC count, ×103/μL 2.7 (range, 0.4–150.0)
Median BM blasts,% 52 (range, 20–92%)
Cytogenetics (n)

CBF 1, patient had t(8;21)(q22;q22),,−7
Normal karyotype 21
Complex karyotype 16 (12 with ≥5 abnormalities)
Other 13

MRC* prognostic risk score, percent of patients
Good 19
Standard 32
Poor 49

AHD, antecedent hematologic disorder; BM, bone marrow; CBF, core binding factor; n, number of patients; t-
AML, therapy-related AML.
*See ref. 17.
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Toxicities. Infection and febrile neutropenia were common before
neutrophil response. During the first two cycles of therapy, grade
3 or higher infection occurred in 31 subjects (58%). Fever without
documented infection occurred in an additional 5 subjects for a
total of 36 subjects with febrile neutropenia (68%) during this
interval. Only one subject died within 30 days. Death within
8 weeks from the start of treatment occurred in eight subjects
(15%) and was because of infection in each case; seven had active
leukemia at the time of death. Following achievement of CR,
however, infectious complications were rare. Myelosuppression
during 129 cycles of maintenance decitabine given after CR was
minimal; none of these cycles resulted in admission for myelo-

suppression or infectious complications that were related to drug.
Other grade 3 or higher nonhematologic toxicities during the first
two cycles of therapy were relatively uncommon and are sum-
marized in Table 2.

miR-29b Expression Associated with Clinical Response to Decitabine.
Twenty-three subjects had pretreatment samples available for
testing; 11 achieved CR, 3 incomplete CR, and 9 had no response.
From unselected diagnostic bone marrow samples, we measured
pretreatment RNA expression levels of DNMT1, DNMT3a, and
DNMT3b. We also measured expression of estrogen receptor
(ESR1), a gene that is commonly hypermethylated in AML (10).
As we previously reported that miR-29b targets DNMTs, we also
assessed pretreatment levels of this microRNA (20, 21). Subjects
who responded to decitabine treatment had a higher pretreat-
ment level of miR-29b than nonresponders (P = 0.02) (Fig. 4).
Notably, responders also had a trend for lower pretreatment
levels of the miR-29b target DNMT3a compared with non-
responders (P= 0.06). No differences were observed with regard
to expression levels of DNMT1, DNMT3b, or ESR1.

Discussion
This study targeted AML patients over age 60 who were “unfit”
for standard intensive cytarabine/anthracycline induction che-
motherapy (“7+3”). The MRC prognostic risk-score profile in
the current study is similar to that in the nonintensively treated
cohort from theMRCAML11 trial (17), which served as the basis
for the validated prognostic risk-score model that was developed,
suggesting that the target population was studied. In the MRC
AML11 trial, poor-risk patients treated nonintensively had 1-year
survival of only 10%; poor-risk patients treated intensively had
slightly better 1-year survival of 30%. Clearly, new therapies are
needed to improve outcomes for older AML patients.
In the current single-agent decitabine trial, clinical responses

were observed in all age groups, types of disease (de novo or
secondary), and cytogenetic subsets including patients with com-
plex karyotype who typically fare quite poorly with intensive
therapy (1). Median OS was slightly more than 1 year. Interesting
results were seen in patients harboring monosomy 7 or del(7q).
Patients with this abnormality, most in the setting of complex
karyotypes, had a response rate of 91%. This finding supports
observations in MDS trials suggesting a favorable response to aza-
nucleoside treatment for patients harboring aberrations of chro-
mosome 7 (22, 23).

Fig. 2. Survival results. (A) Overall survival and (B) disease-free survival.
Vertical marks reflect last follow-up times for censored observations.

Fig. 1. Response rates for all patients and for selected subsets. Percent response is noted by each bar graph. CR is noted in black, and additional patients with
incomplete CR are noted in white. Shown are response rates for all patients, patients below or above the median age of 74 years, and selected cytogenetic
subsets, respectively.
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Although unintended patient-selection bias cannot be entirely
overcome without randomization, examination of objective
characteristics and prognostic risk scores provides a reasonable
framework for comparing these single-center results with other
clinical trials. Despite the high frequency of factors predicting
poor outcome, clinical outcomes from our trial compare favor-

ably with results achieved with conventional regimens in “fit”
patient populations treated intensively (1, 17, 24, 25). Recently,
Lowenberg, et al. reported results of an international, multi-
center, randomized phase III study of high-dose vs. standard-
dose daunorubicin in previously untreated older AML patients
(24). The median age was 67 years. Of 813 patients enrolled,

Fig. 3. Cycle intensity and number of cycles administered for patients achieving CR. Numerated in the column on the left is each individual CR patient (n =
25). Each color-coded bar graph shows the number of treatment courses received. In blue are cycles of 10 d of decitabine therapy, in purple 5-d cycles, in
yellow 4-d cycles, and in green 3-d cycles.

Table 2. Nonhematologic toxicities, grade ≥3 experienced during the first two cycles of
treatment

Toxicity Patients with grade ≥ 3 in cycles 1 and 2 (n)

Infection
Documented infection 31
Febrile neutropenia 5

Constitutional
Fatigue 3
Fever 2

Gastrointestinal
Anorexia 1
Dysgeusia 1
Mucositis/gingivitis 3

Pulmonary
Dyspnea 3
Hypoxia 8

Cardiac
Prolonged QTc 2
Decreased left ventricular ejection fraction 1
Arrhythmia 3
Hypertension 2

Skin
Decubitus ulcer 1
Rash 2

Neurologic
Confusion 1
Syncope 3
Abnormal gait 2

Other
Pain 7
Thrombosis 3
Hemorrhage/hematoma 5
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21% had secondary AML, 22% unfavorable cytogenetic risk, and
88% WHO performance status of 0 or 1. In the present study,
the median age was 74 years; 36% of patients had secondary
AML, 34% unfavorable cytogenetic risk (using the same classi-
fication schema), and 70% performance status of 0 or 1. As the
negative influences of increasing age, secondary AML, adverse
risk cytogenetics, and poor performance status on outcome for
older AML patients are well established (1, 2), the cohort of
subjects treated in the present trial would be expected to have
had a significantly inferior outcome, irrespective of the treatment
given. Yet, 1-year survival estimates appear similar between the
two trials.
Likewise, the decitabine results compare favorably with other

treatment approaches in unfit patients (11, 17, 26–28). The
current standard for this group is low-dose cytarabine, based on
positive survival results from a randomized trial of cytarabine vs.
hydroxyurea and best supportive care. With low-dose cytarabine
in unfit older AML patients, the CR rate was 17%, with a median
survival of only 3 to 4 months (26). More recently, Cashen et al.
reported results of a three-institution trial of single-agent deci-
tabine, targeting a patient population similar to that in the
present study (median age in both studies was 74 years) (29). For
55 AML patients of age ≥ 60 who were not candidates for
intensive therapy, the investigators administered 5 d of decita-
bine treatment per cycle, an approach identical to that previously
published for MDS (30, 31). With the 5-d approach, the CR rate
was 24% and the overall response rate 25%. Median overall
survival was 7.7 months. Interestingly, in that study only one
patient with a peripheral blast count ≥1,000/μL achieved CR (1
out of 14 patients). In contrast, the 10-d treatment approach in
our study was associated with responses in patients with pro-
liferative disease, as the CR rate in those with a presenting WBC
count ≥15,000/μL (range, 15,000–150,000/μL) was 57% (8 of 14
patients), including four of eight patients with a presenting WBC
count > 50,000/μL. Induction death rates were similar between
the two studies; thus, increasing the decitabine treatment duration
to 10 d did not appear to increase early death. Although definitive

comparison would require further study, these results support the
likelihood that the 10-d decitabine schedule, with subsequent
cycles abbreviated based on response and toxicity as described, is
more effective than a 5-d induction/consolidation approach in
previously untreated older AML patients. Clofarabine is another
agent in ongoing studies for older AML patients. Clinical results
from our trial are similar to those reported with clofarabine (28,
32), and head-to-head comparison of these relatively low-inten-
sity drug regimens would be informative in selection of the opti-
mal approach for this age and risk group of patients.
Finally, we are unique in identifying that higher pretreatment

levels of miR-29b were associated with achievement of clinical
response to decitabine, recognizing that these subset analyses
were done in a limited number of subjects. We and others have
previously shown that miR-29b is involved in the regulation of
DNA methylation and is down-regulated in AML (20, 21). Pre-
vious studies showed that restoration of normal miR-29b expres-
sion levels with a synthetic miR-29b oligonucleotide in AML cell
lines and primary blasts reduced DNA hypermethylation by
directly downregulating DNMT3a and 3b and indirectly targeting
DNMT1 through Sp1. This led to re-expression of aberrantly hy-
permethylated and silenced genes (ESR1 and p15) (21). A uni-
fying interpretation of our findings is that higher baselinemiR-29b
expression in myeloid blasts leads to lower DNMT levels and
increased sensitivity to the hypomethylating effects of decitabine.
Consistent with this hypothesis, we observed a trend for lower
DNMT3a expression in responders compared to nonresponders.
The findings warrant further exploration of these markers and
support the putative disease targets described.
In conclusion, this single-center phase II study of a previously

untested schedule of decitabine shows promising remission and
survival results. Decitabine as a single agent with this schedule
provides a framework upon which to build future combination
studies to improve outcomes for older AML patients. Multi-
center studies with the regimen should be performed. Expression
of miR-29b and/or DNMT3a should be validated as a strat-
ification tool in selection of older AML patients for decitabine-
based treatments.

Materials and Methods
Eligibility Criteria and Study Design. This study enrolled 53 subjects aged ≥60
years with previously untreated AML who were not candidates for or who
refused to receive intensive cytarabine/anthracycline-based induction ther-
apy. Subjects were required to have a stable WBC count (WBC <40,000/μL for
1 week) before initiation of therapy, total bilirubin ≤1.5 mg/dL, creatinine
≤2.0 mg/dL, ALT/AST ≤2 × upper limit of normal, and WHO performance
status ≤2. Informed written consent approved by The Ohio State University
Human Studies Committee was obtained on all subjects before study entry.
All of the experiments involving human subjects were conducted according
to the principles expressed in the Declaration of Helsinki. Prior cytokine or
immunomodulatory therapy for MDS was permitted, but prior azacitidine or
decitabine was not allowed.

Hydroxyurea was permitted before enrollment and during cycle 1 of
treatment, if necessary, to maintain a WBC count <40,000/μL. Decitabine was
initially administered at 20 mg/m2 i.v. over 1 h on days 1 to 10, every 4 weeks.
Treatment during subsequent cycles was individually customized based on
response and toxicity as follows: (i) subjects with evidence of persistent AML
(≥5% blasts) received repeated cycles of the 10-d course of decitabine; (ii)
subjects with no morphologic evidence of AML (<5% blasts) received a 5-d
course of decitabine; (iii) following a 5-d course of treatment, subjects
without evidence of AML but who had grade 4 neutropenia (<500/μL) of at
least 14-d duration received dose reduced therapy (from 5 to 4 d per cycle) for
the next cycle. A second dose reduction was permitted if the neutropenia
occurred again following a 4-d course of treatment (from 4 to 3 d per cycle).
However, dose reduction below 5 d per cycle was not done for subjects with
evidence of minimal residual disease detected by flow cytometry or cytoge-
netics; these subjects continued to receive 5 d of treatment per cycle. Main-
tenance therapy for responding subjects continued indefinitely in the absence
of relapse or unacceptable toxicity. Before removal from study because of
treatment failure, subjects received two to four cycles of treatment.

P=0.02

Fig. 4. Difference in baseline miR-29b expression levels in decitabine
between responders vs. nonresponders. Individual patient data are shown as
the points in the figure, with the overlaid boxplots showing differences in
the distribution of these data. In the boxplots, the thick middle line in the
box represents the median baselinemiR-29b expression value for that group;
the top and bottom edges of the box itself represent the 75th and 25th
percentiles, respectively; and the length of the box represents the inter-
quartile range (difference between the 75th and 25th percentile as a
measure of spread of the distribution). The P value is from a comparison of
the continuous baseline miR-29b expression levels between responders and
nonresponders using the nonparametric Wilcoxon rank-sum test.
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Correlative Studies. Correlative studies were performed with unselected bone
marrow mononuclear cells collected before the first cycle of treatment, if
material was available. DNMT1-, DNMT3a-, DNMT3b-, ESR1-, and miR-29b-
expression studies were prioritized and conducted using quantitative RT-
PCR, as previously described (21). DNMT1, DNMT3a, DNMT3b, and ESR1
levels were normalized to the internal control ABL and miR-29 to RNA U44.
Three subjects with available material were excluded from these analyses,
because they were not evaluable for correlation of response (two because of
early death and one because of withdrawal of consent after one cycle).
These subjects are included as nonresponders in the clinical analyses.

Statistical Analysis. Adverse events were graded according to the National
Cancer Institute CommonToxicity Criteria forAdverse Events, version 3.0. IWG
responses were assigned by the experimental therapeutics group at our
institution.OSandDFSwereestimatedaccording to themethodofKaplanand
Meier. DFS was calculated for CR patients from date of initial response (CR or
incomplete CR) until relapse or death. Simon’s two-stage optimal design was
used. The primary endpoint was the rate of CR. The statistical design followed
the following parameters: α = 0.1, β = 0.1, response probability of poor drug
(p0)=0.15, responseprobability ofgooddrug (p1) =0.35.After completing the
second-stage target accrual of 33 subjects, the study was expanded and 22

additional subjects were treated to better assess tolerability of the regimen as
well as correlative endpoints of interest. All patients who received any deci-
tabine are included in the analyses, except for two patients accrued after
November 1, 2009 who both remain on therapy. Four patients received non-
myeloablative allogeneic stem cell transplants after achieving CR, and these
patients were censored for DFS at the time of transplantation. Descriptive
statistics to include means, standard deviations, and frequencies were com-
puted for DNMT1, -3a, -3b, ESR1, and miR-29b. Expression levels in pretreat-
ment marrow samples from responding or nonresponding patients were
compared using Wilcoxon rank sum tests; multiple comparison corrections
were not used given the exploratory nature of the analyses.
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