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Abstract

Background: Hypomethylating agents such as decitabine are standard of care for older patients 

with newly diagnosed acute myeloid leukemia. Single-arm studies have suggested that a 10-day 

schedule of decitabine may result in better outcomes than the standard 5-day schedule. The aim of 

this study was to assess the relative efficacy and safety of these two schedules of decitabine in 

older adults with acute myeloid leukemia unfit for intensive chemotherapy.

Methods: Between February 28, 2013 and April 12, 2018, older adults with acute myeloid 

leukemia unfit for intensive chemotherapy were randomized using a Bayesian adaptive design to 

receive decitabine 20 mg/m2 intravenously as induction for either 5 consecutive days or 10 

consecutive days. Initially 40 patients were allocated equally to the two treatment arms using 
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block randomization. After the completion of the equal randomization, the response-adaptive 

randomization algorithm was employed to unbalance the randomization probabilities in favor of 

the arm with a superior response rate. Responding patients received decitabine on a 5-day schedule 

as consolidation for up to 24 cycles. The primary endpoint was composite response rate (defined 

as complete remission [CR], CR with incomplete platelet recovery [CRp], and CR with 

incomplete hematologic recovery [CRi]) of the two schedules achieved at any time during therapy 

in the intention-to-treat population. This trial is closed to new patient entry and was registered at 

ClinicalTrials.gov (NCT01786343).

Findings: Seventy one patients received either decitabine for 5 days (n=28) or for 10 days (n=43) 

and were evaluable for efficacy and safety. The overall response rate at any time during therapy 

was similar in the 5-day and 10-day arms (43% [95% credible interval (0.26, 0.60)] versus 40% 

[95% credible interval (0.26, 0.60)], respectively; P=0.78). The difference in overall response rate 

between groups was 3% (95% credible interval [−0.21, 0.27]). With a total duration of follow-up 

of 38.2 months, the median overall survival (OS) in the 5-day and 10-day decitabine arms was 5.5 

months (interquartile range [IQR], 2.1–11.7) and 6.0 months (IQR, 1.9–11.7), respectively, and 1-

year OS rates were 25% in both arms (P=0.47). No significant differences in response rates or OS 

were observed when stratified by cytogenetics, de novo versus therapy-related/secondary acute 

myeloid leukemia, or TP53 status. The most common grade 3–4 adverse events were neutropenic 

fever (7 patients [25%] in the 5-arm and 14 patients [33%] in the 10-day arm) and infection (5 

[18%] versus 16 [37%]). In the 5-day arm, 1 patient (4%) each died from sepsis in the context of 

neutropenic fever, infection, and hemorrhage; in the 10-day arm, 6 patients (14%) died from 

infection. Early mortality was similar between the two schedules.

Interpretation: In older patients with newly diagnosed acute myeloid leukemia, decitabine given 

on either a 5-day or 10-day schedule did not result in significantly different response rates or 

survival. These findings suggest that these two schedules of decitabine have similar efficacy and 

that either may be appropriate for use in older patients with acute myeloid leukemia.

Introduction

The outcomes of older patients with acute myeloid leukemia are significantly worse than 

their younger counterparts. This is due both to their lower tolerance to intensive treatment 

and also higher rates of adverse-risk cytogenetic and molecular abnormalities in this 

population.1–3 The hypomethylating agent (HMA) decitabine is commonly used to treat 

older patients with acute myeloid leukemia who are not candidates for intensive 

chemotherapy. The combined rate of complete remission (CR) and CR with incomplete 

hematologic recovery (CRi) with standard doses of HMAs such as decitabine is 

approximately 20–30%.4 A randomized trial comparing decitabine (20 mg/m2 intravenously 

[IV] daily for 5 days administered every 4 weeks) versus low-dose cytarabine (20 mg/m2 

daily for 10 days administered every 4 weeks) or supportive care in older acute myeloid 

leukemia patients showed a modest survival benefit for patients treated with decitabine in an 

unplanned analysis (hazard ratio, 0.82 [95% confidence interval, 0.69 to 0.99], P = 0.037).5

Single-arm studies have suggested that 10-day dosing of decitabine may result in higher 

response rates than historical reports with standard 5-day dosing.6–9 In a study by Blum et 

al., a CR rate of 47% was reported with decitabine 20 mg/m2 given for 10 consecutive days, 
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with 64% of patients achieving a morphologic leukemia-free state (with or without count 

recovery).6 Prolonged exposure to decitabine may be particularly beneficial in patients 

whose acute myeloid leukemia harbors a TP53 mutation.9 TP53 mutations in acute myeloid 

leukemia are highly associated with complex karyotypes, resistance to cytotoxic 

chemotherapy, and poor prognosis.10,11 In one study of a 10-day schedule of decitabine in 

older patients with acute myeloid leukemia, a subgroup analysis found that all 21 patients 

with mutated TP53 achieved bone marrow blast clearance (i.e. <5% blasts), compared to 

only 32 of 78 patients (41%) with wild type TP53.9 Despite this differential response rate 

between TP53-mutated and wild type cases, the duration of remission for TP53-mutated 

cases was generally short, and the survivals of these two groups were similar.

Despite evidence suggesting that 10-day schedules of decitabine may be superior to 5-day 

schedules, no randomized comparison between these regimens has been reported. We 

therefore designed a randomized phase II trial to evaluate the relative safety and efficacy of 

decitabine given at a dose of 20 mg/m2 IV for either 5 or 10 consecutive days in older 

patients with ACUTE MYELOID LEUKEMIA unfit for intensive chemotherapy.

Methods

Study design and participants

This was a single-center, open-label, randomized phase II trial to assess the efficacy of 

decitabine given in either 5-day or 10-day schedules. This study was conducted at a single 

academic center (The University of Texas MD Anderson Cancer Center [UTMDACC]).

Adults ≥60 years of age with newly diagnosed ACUTE MYELOID LEUKEMIA (by World 

Health Organization criteria, i.e. ≥20 % blasts, excluding acute promyelocytic leukemia) 

who were deemed unsuitable for intensive chemotherapy12 were eligible for this randomized 

phase II study. Patients <60 years of age could also be enrolled if deemed not to be a 

candidate for intensive anthracycline plus cytarabine-based chemotherapy. Patients were 

required to have an Eastern Cooperative Oncology Group (ECOG) performance status of 0–

3 and adequate renal and hepatic function, including a creatinine <2.5 mg/dL and total 

bilirubin <2.0 mg/dL. Patients with antecedent hematologic disorder (e.g. myelodysplastic 

syndrome or myeloproliferative neoplasm) were eligible, but they may not have received any 

prior HMAs. This study was approved by the Institutional Review Board of UTMDACC. All 

patients provided informed consent according to institutional guidelines and the Declaration 

of Helsinki.

Randomization and masking

Patients were randomized to either decitabine given for 5 consecutive days or for 10 

consecutive days. Initially 40 patients were randomized equally to the two treatment arms 

using block randomization with a block size of 40. After the completion of the equal 

randomization, the adaptive randomization algorithm was employed after every patient in 

order to unbalance the randomization probabilities in favor of the better arm with the better 

composite response rate. Response after 3 courses of therapy was used for purposes of the 

adaptive randomization algorithm. All group assignment was open label, and neither 
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investigators nor patients were masked to allocation. The study was monitored by the Data 

Safety Monitoring Board (DSMB) of UTMDACC for safety and efficacy with the data 

blinded to the principal investigator.

Procedures

Patients were randomized to receive decitabine 20 mg/m2 IV daily infused over 1 hour given 

for either 5 or 10 consecutive days during induction. Patients could receive up to 3 courses 

of decitabine at the randomly assigned dose. Once CR, CR with incomplete platelet recovery 

(CRp), or CRi was achieved, or earlier at the discretion of the treating physician, patients 

could receive decitabine 20 mg/m2 IV daily for 5 consecutive days for subsequent 

consolidation courses (up to 24 total cycles). Courses were repeated every 4–8 weeks, 

depending on toxicity and the recovery of neutrophil and platelet counts.

Outcomes

The primary endpoint of this phase II randomized study was the composite response rate of 

CR, CRp, and CRi of the 5-day and 10-day decitabine schedules assessed at any time during 

treatment. Secondary endpoints included the remission duration, relapse-free survival (RFS), 

overall survival (OS), and safety profile of the two schedules.

CR, CRp, CRi, and partial remission (PR) were defined according to the revised 

International Working Group guidelines for response assessment in ACUTE MYELOID 

LEUKEMIA.13 Minimal residual disease (MRD) was assessed by multiparameter flow 

cytometry performed on the BM at the time of remission as previously described.14 MRD 

positivity was defined as a cluster of at least 20 cells showing altered expression of ≥2 

antigens. The sensitivity of this MRD assay was at least 0.01%. Remission duration was 

calculated from the time of CR/CRp/CRi until relapse (censored for death in remission). 

RFS was calculated from the time of remission until relapse or death. OS was calculated 

from the time of treatment initiation until death. Safety was assessed with the Common 

Terminology Criteria for Adverse Events (CTCAE) version 4.0.

Mutation analysis was performed using a 28-gene panel as previously described.15–17 

Genomic DNA was extracted from bone marrow aspirates or peripheral blood. Amplicon-

based next-generation sequencing (NGS) targeting the entire coding regions of a panel of 28 

genes associated with myeloid neoplasms was performed using a MiSeq platform (Illumina, 

San Diego, CA). The genes analyzed included ABL1, ASXL1, BRAF, DNMT3A, EGFR, 

EZH2, FLT3, GATA1, GATA2, HRAS, IDH1, IDH2, IKZF2, JAK2, KIT, KRAS, MDM2, 

MLL, MPL, MYD88, NOTCH1, NPM1, NRAS, PTPN11, RUNX1, TET2, TP53, and WT1. 

For clinical reporting, a minimum sequencing coverage of 250X (bi-directional true paired-

end sequencing) was required. The analytical sensitivity was established at 5% mutant reads 

in a background of wild-type reads. In addition, single gene sequencing of TP53 covering 

the entire coding region was performed in available post-treatment samples from patients 

harboring a baseline TP53 mutation as previously described.18
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Statistical analysis

The planned maximum sample size was 100. Based on previous studies, we expected a 

composite response rate (RR) of about 30% in both arms. Therefore, we assumed RR has a 

prior Beta distribution (0.6, 1.4) with mean 0.3 for each arm. This prior distribution is 

updated after every patient’s response outcome is observed. For either arm, after observing x 

responders and y non-responders, the posterior distribution for its composite response rate is 

updated as Beta (0.6+x, 1.4+y). Beginning with the 21st patient in each arm and for each 

subsequent patient, we compared RRa (composite response in arm A) with RRb (composite 

response in arm B), incorporating data from all patients with evaluable response. In order to 

avoid favoring one arm earlier in a large trial, we used the following randomization formula 

to assign patients:

Aa = Pa
Pa + Pb , Ab=1-Aa, where Aa is the probability of assigning patients to arm A, Ab is 

the probability of assigning patients to arm B, Pa is the posterior probability that arm A is 

superior to arm B, and Pb is the posterior probability that arm B is superior to arm A.

If at any time the probability that one of the schedules is better is higher than 0.95, then it 

will be declared as superior. If the maximum of 100 patients is enrolled and the probability 

that one of the schedules is better is higher than 0.90, then it will be declared as superior. 

Otherwise, the trial will be inconclusive. Detailed operating characteristics and DSMB 

report can be found in the Supplemental Statistical Information.

Analyses for response rate comparison between the two treatment arms were done by Chi-

square tests. Remission duration, RFS and OS were calculated with Kaplan-Meier estimates, 

and survival estimates were compared with the log-rank test. Paired t-test was used for 

compare TP53 variant allelic frequencies (VAFs) in pre-treatment and post-cycle 1 bone 

marrow samples. The data cutoff for this analysis was May 15, 2018. The data analyses were 

done using GraphPad Prism 6. This study was registered at ClinicalTrials.gov 

(NCT01786343).

Results

Patient Characteristics

Between February 28, 2013 and April 12, 2018, 71 patients were enrolled and randomized 

(5-day, n=28; 10-day, n=43; Figure 1). The imbalance of the arms was due to the better 

performance of the 10-day decitabine schedule during the initial period of the trial. Baseline 

patient characteristics are shown in Table 1. Treatment arms were well-balanced after 

randomization. The median age for the 5-day and 10-day arms were 77 (interquartile range 

[IQR], 70–80) and 78 (IQR, 69–82), respectively; only 1 patient (5-day arm) was <60 years 

of age. There were high rates of poor-risk features in both treatment arms. Ten patients 

(36%) and 13 patients (30%) in the 5-day and 10-day arms had an ECOG performance status 

of 2–3. Thirteen patients (46%) and 24 patients (56%), respectively, had poor-risk 

cytogenetics (i.e. −5, −7 or complex karyotype). TP53 mutations were detected in 7/24 

patients (29%) in the 5-day arm and in 17/41 patients (41%) in the 10-day arm.
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Response Rates

Response rates are shown in Table 2. The composite CR + CRp + CRi rate was similar with 

both decitabine dosing schedules (12/28 [43%, 95% credible interval (0.26, 0.60)] in 5-day 

arm versus 17/43 [40%, 95% credible interval (0.26, 0.54)] in the 10-day arm; P=0.78). The 

difference in overall response rate between groups was 3% (95% credible interval [−0.21, 

0.27]). Given these overall response rates, if this trial were to continue to the planned 

maximum sample size (n=100), the probability that the 5-day arm and 10-day arm would be 

declared superior, were 11% and 0.1%, respectively. Due to both the similar response rates 

of the two arms and the changing treatment landscape of ACUTE MYELOID LEUKEMIA 

over the course of this study, it was not felt that this study should continue, as more effective 

treatments for this population had become available. This study therefore closed based on 

the above analysis; the closing of this study was endorsed by the institutional DSMB that 

oversaw it.

CR rates were 29% (8/28) and 30% (1¾3), respectively. One patient in the 10-day arm 

achieved PR as best response. Four patients in the 10-day arm and 3 patients in the 5-day 

arm did not meet formal criteria for response but received more than 3 courses of decitabine. 

Among patients who achieved response, there was no difference in MRD negativity rates 

between the two arms (5/12 [42%] in the 5-day arm versus 6/15 [40%] in the 10-day arm). 

There was a trend towards earlier responses with the 10-day decitabine schedule. The 

median number of courses to best response was 2 (IQR, 1–2) for the 5-day schedule and 2 

(IQR, 1–3) for the 10-day schedule (P=0.09). Two patients in the 5-day arm and one patient 

in the 10-day arm achieve best response after more than 3 courses. Response after 3 courses 

was stable disease in 2 patients (1 in 5-day arm and 1 in 10-day arm) and CRi in 1 patient 

(5-day arm); all patients eventually achieved CR. The patient in the 10-arm achieved CR 

after 4 courses of decitabine (2 courses of the 10-day schedule and 2 courses of the 5-day 

schedule). Only one patient (4%) in the 5-day arm versus 6 patients (14%) in the 10-day arm 

achieved CR after 1 cycle of induction (P=0.15). No significant differences in response rates 

were observed when evaluated by disease subgroups. The response rates for patients in the 

5-day and 10-day decitabine arms by subgroup were: diploid cytogenetics (50% [4/8] versus 

30% [3/10]; P=0.39), adverse-risk cytogenetics (31% [4/13] versus 46% [20/43]; P=0.37), 

de novo ACUTE MYELOID LEUKEMIA (47% [7/15] versus 36% [9/25]; P=0.50), 

secondary- or therapy-related ACUTE MYELOID LEUKEMIA (38% [5/13] versus 44% 

[8/18]; P=0.74), and TP53-mutated ACUTE MYELOID LEUKEMIA (29% [2/7] versus 

47% [8/17]; P=0.40).

Survival Outcomes

The total duration of follow-up was 38.2 months (median duration of follow-up: 5.3 months 

[interquartile range: 9.0 months]). The median remission duration for the 5-day and 10-day 

schedules was 9.4 months (IQR, 5.6–17.9) and 6.4 months (IQR, 2.8–12.4), and 1-year 

continuous remission rates were 26% and 33%, respectively (P=0.98; Figure 2A). Among 29 

responding patients, 19 subsequently relapsed (5-day arm, n=8; 10-day arm, n=11). No 

patients underwent hematopoietic stem cell transplantation in first remission. The median 

RFS was 5.7 months (IQR, 1.6–10.4) and 4.6 months (IQR, 2.7–12.4), and 1-year RFS rates 

were 21% and 27%, respectively (P=0.95; Figure 2B). At last follow-up, 9 patients were still 
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alive (5-day arm, n=5; 10-day arm, n=4). The median OS was 5.5 months (IQR, 2.1–11.7) 

and 6.0 months (IQR, 1.9–11.7), respectively, and 1-year OS rates were 25% in both arms 

(P=0.47; Figure 2C).

No significant difference in OS was observed between dosing schedules when stratified by 

disease subgroups. The median OS for patients in the 5-day and 10-day decitabine arms by 

subgroup were: diploid cytogenetics (4.7 months [IQR, 1.6–18.1] versus 7.2 months [IQR, 

2.6–9.5]; P=0.98), adverse-risk cytogenetics (5.5 months [IQR, 2.7–11.7] versus 5.4 months 

[IQR, 1.9–15.5]; P=0.76), de novo ACUTE MYELOID LEUKEMIA (7.3 months [IQR, 

3.4–28.5] versus 7.1 months [IQR, 1.9–14.2]; P=0.19), secondary- or therapy-related 

ACUTE MYELOID LEUKEMIA (4.4 months [IQR, 1.9–8.5] versus 5.4 months [IQR, 2.2–

9.3]; P=0.19), and TP53-mutated ACUTE MYELOID LEUKEMIA (5.5 months [IQR, 1.9–

8.5] versus 4.9 months [IQR, 1.9–9.5]; P=0.55). Among patients in the 5-day arm, there was 

no difference in OS between patients with and without TP53 mutations (median OS: 5.5 

months [IQR, 1.9–8.5] versus 4.9 months [IQR, 3.1–10.6]); however, in patients who 

received the 10-day schedule of decitabine, there was a trend towards worse OS in patients 

with TP53-mutated ACUTE MYELOID LEUKEMIA compared to wild type TP53 ACUTE 

MYELOID LEUKEMIA (median OS: 4.7 months [IQR, 1.9–9.5] versus 8.3 months [IQR, 

3.0–15.5]; P=0.16).

Treatment Intensity and Early Mortality

The median number of cycles received were 2 (IQR, 2–5.75) in 5-day decitabine arm and 3 

(IQR, 2–6) in 10-day arm. Among responding patients the median number of cycles of 

decitabine received were 5 (IQR, 2.5–5) and 6 (IQR, 4–9.5), respectively. Of 33 patients in 

10-day arm who received ≥2 cycles, 23 (70%) received 10-day regimen only with first 

course. Among these 23 patients, the decitabine schedule of the second course was 

decreased to 5 days because of achievement of CR/CRp in 7 patients and because of treating 

physician’s decision that dose reduction was in the best interest of the patient due to concern 

for prolonged myelosuppression in the other 16 patients.

Most adverse events were grade 1–2 (Table 3). The most common grade 3–4 adverse events 

were neutropenic fever (7 patients [25%] in the 5-arm and 14 patients [33%] in the 10-day 

arm) and infection (5 [18%] versus 16 [37%]). In the 5-day arm, 1 patient (4%) each died 

from sepsis in the context of neutropenic fever, infection, and hemorrhage; in the 10-day 

arm, 6 patients (14%) died from infection. No deaths in either arm were considered to be 

treatment-related. Early mortality was similar between the two decitabine schedules. The 30-

day mortality rates for the 5-day and 10-day arms were 4% (1/28) and 9% (4/43), and the 

60-day mortality rates were 21% (6/28) and 25% (1¼3), respectively.

Impact of Decitabine on TP53-Mutated ACUTE MYELOID LEUKEMIA

Given reports that a 10-day schedule of decitabine may have particular efficacy in TP53-

mutated ACUTE MYELOID LEUKEMIA9, we performed an exploratory post-hoc analysis 

of the effect of decitabine on TP53 mutation VAFs in post-treatment samples. A total of 31 

TP53 mutations (including 29 unique mutations) were detected in 24 of 65 patients (37%) 

who had baseline sequencing performed (Figure 3A). Six of the tested patients (9%) had 
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more than one TP53 mutation detected. The pre-treatment median VAF of mutated TP53 
was higher in the 10-day arm (50.3%, IQR, 33.3%−78.8%) than in the 5-day arm (23.1%, 

IQR, 11.7%−50.9%).

Seventeen patients had sequencing for TP53 performed at one or more post-treatment time 

points (Supplemental Table 1). Among the 9 responders who had TP53 sequencing at the 

time of remission, the median VAF at the time of remission was 8.4% (IQR, 4.1–47.9) and 4 

patients had a VAF ≥20% at the time of remission. There were no differences in baseline 

TP53 VAF in patients who responded to decitabine compared to those who did not respond 

(P=0.70). Responding patients had a significant decline in TP53 VAF at the end of cycle 1 

(mean ± standard deviation [SD] baseline VAF 53.2% ± 19.7% versus end-of-cycle 1 VAF 

27.5% ± 23.9%, P<0.001; Figure 3B). In contrast, non-responding patients did not have a 

significant change in the TP53 VAF (mean ± SD baseline VAF 52.0% ± 33.8% versus end-

of-cycle 1 VAF 51.2% ± 35.8%. Patients who received the 10-day schedule of decitabine 

had significant decline in VAF after 1 cycle (mean ± SD baseline VAF 43.0% ± 27.1% 

versus end-of-cycle 1 31.3% ± 28.9%, P<0.001). There were too few patients in the 5-day 

arm with post-cycle 1 TP53 sequencing to assess the effect of this decitabine schedule on 

TP53 VAF or to compare with the 10-day schedule.

In all three patients who had TP53 sequencing performed at the time of relapse, the 

previously detected TP53 clone (i.e. same variant) was detected in the relapse sample. Two 

patients had no TP53 mutation detected in a post-treatment sample (both 10-day arm and 

both first undetectable at the end of cycle 4). These two patients were the longest survivors 

in the mutant TP53 cohort. One patient died in CR after 19.9 months of continuous 

remission; the other eventually relapsed after a CR duration of 12.4 months.

Discussion

Here we report the first reported randomized study of two schedules of decitabine as 

frontline therapy for older patients with ACUTE MYELOID LEUKEMIA. Previous studies 

have suggested that 10-day schedules of decitabine may be associated with superior 

response rates compared with standard 5-day schedules, with response rates as high as 64%.
6–9 There is also a theoretical rationale for a 10-day versus 5-day schedule of decitabine, as 

decitabine has a short half-life in vivo and would be expected to capture a larger proportion 

of leukemic cells as they asynchronously enter S-phase when delivered over a more 

prolonged period.19 However, in this randomized, prospective study, we observed no 

difference between 5-day and 10-day schedules of decitabine with respect to response rates, 

remission duration or survival. Although there was a trend towards earlier response with the 

10-day schedules, there was no difference in response rates between the two decitabine 

schedules overall or when patients were stratified by cytogenetic risk, de novo versus 

therapy- or secondary-ACUTE MYELOID LEUKEMIA, or TP53 mutation status.

In previous phase III randomized studies of HMAs in elderly patients with ACUTE 

MYELOID LEUKEMIA, a median OS of 7.7 months was observed with a 5-day schedule 

of decitabine and a median OS of 10.4 months with the standard 7-day schedule of 

azacitidine.5,20 In contrast, the median OS was approximately 6 months in our study, which 
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is likely explained by the high incidence of poor-risk features, including a median age of 78 

years, approximately one-third of patients with performance status ≥2, and over half of 

patients with adverse cytogenetic abnormalities. Furthermore, while the incidence of TP53 
mutations with newly diagnosed ACUTE MYELOID LEUKEMIA is generally reported as 

approximately 5–20%11,21, our cohort was particularly enriched for TP53 mutations (present 

in 37% of tested patients), which are associated with poor prognosis in ACUTE MYELOID 

LEUKEMIA. In light of these poor-risk features and the relatively poor OS in both arms, it 

is notable that the response rate with the 5-day decitabine regimen was 43% (compared to 

17.8% with the same schedule in a large randomized phase III trial in a similar patient 

population5).

Leukemic clones harboring TP53 mutations are relatively resistant to chemotherapy and 

therefore have a competitive advantage over healthy hematopoietic stem cells when exposed 

to cytotoxic agents.10 As such, non-intensive chemotherapeutic agents, including HMAs, are 

commonly used for patients with TP53-mutated ACUTE MYELOID LEUKEMIA. Thus, 

the question of the most effective schedule of decitabine in this subgroup is particularly 

relevant. Although this study was not designed specifically to evaluate the impact of these 

two schedules of decitabine on TP53-mutated ACUTE MYELOID LEUKEMIA, the high 

rate of TP53 mutations allowed for sufficient numbers to provide some comparisons. In a 

previous single-arm phase II study of a 10-day schedule of decitabine, Welch et al. reported 

a 100% response rate (21 of 21 responders) in patients with TP53-mutated ACUTE 

MYELOID LEUKEMIA.9 Notably, in their cohort, no difference in OS was observed 

between TP53-mutated and TP53 wild type cases. In contrast, in our study, the response rate 

for TP53-mutated ACUTE MYELOID LEUKEMIA with the 10-day schedule of decitabine 

was 47% (8 responders out of 17). While out findings do not confirm the findings of Welch 

et al., they are generally consistent with several other studies reporting that response rates to 

HMAs are similar in TP53-mutated and TP53 wild type ACUTE MYELOID LEUKEMIA 

and myelodysplastic syndromes.22–25 Acknowledging that our study was not powered to 

definitively answer the question of the optimal decitabine schedule for TP53-mutated 

ACUTE MYELOID LEUKEMIA, the similar response rates and survival observed in the 5-

day and 10-day arms are suggestive that neither of these schedules is superior in this disease 

subgroup.

We performed targeted TP53 sequencing of bone marrow specimens to correlate clinical 

response parameters with TP53 VAF at baseline and in response to decitabine exposure. 

Although numbers were limited for comparison between the schedules of decitabine, we 

observed several preliminary findings that should be further evaluated in larger cohorts. 

First, we did not observe a correlation between baseline TP53 VAF and response. This is 

notable because it has been suggested that TP53-containing clones may be particularly 

sensitive to decitabine and therefore it might be expected that higher TP53 allelic burden 

may lead to increased likelihood of response.9 We also observed that the median TP53 VAF 

at the time of remission was 8.4%, with 4 patients with a VAF of ≥20% at the time of 

remission, suggesting that some of these TP53 mutations may be present in pre-leukemic 

clones and not exclusively in myeloblasts.10 Finally, it is notable that the 2 patients in whom 

a TP53 mutation could no longer be detected in the remission bone marrow had the longest 

durations of remission. This finding is consistent with previous reports of the importance of 
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“mutation clearance” as a predictor of prolonged remission in ACUTE MYELOID 

LEUKEMIA.26–28

As almost half of patients with ACUTE MYELOID LEUKEMIA are >70 years of age at the 

time of diagnosis and frequently have significant comorbidities and poor performance status, 

many are considered unfit for intensive chemotherapy.29,30 Additionally, although the 

response rates with HMAs are generally lower than observed with intensive chemotherapy, 

survival is similar or possibly superior compared to what can be expected with intensive 

chemotherapy in these older patients with ACUTE MYELOID LEUKEMIA, likely driven 

by lower treatment-related mortality with HMAs.4,31,32 As such, the use of HMAs such as 

decitabine as induction therapy has become a commonly employed strategy for older adults 

with ACUTE MYELOID LEUKEMIA. To improve upon the outcomes with single-agent 

HMAs, several combinatorial approaches have been investigated. To date, perhaps the most 

notable is the combination of the oral Bcl-2 inhibitor venetoclax with either azacitidine or 

decitabine, which is emerging as a potential new standard of care in this older population. 

The response rate with single-agent venetoclax in older patients with relapsed ACUTE 

MYELOID LEUKEMIA is only 19% with a median OS of 4.7 months.33 In contrast, the 

combination of venetoclax with either azacitidine or decitabine resulted in very promising 

CR/CRi rates of 66% in older patients with ACUTE MYELOID LEUKEMIA (57% in those 

with poor-risk cytogenetics) with a median OS of 17.5 months.34 Therefore, despite their 

modest single agent activity, decitabine and azacitidine are becoming a backbone for new 

and more effective strategies used to treat elderly patients with ACUTE MYELOID 

LEUKEMIA. Our study is of significant relevance as to what would be the best duration of 

decitabine therapy in such future combination regimens, suggesting that 5 or 10 day 

regimens are equivalent in efficacy. These results also have implications for delivery of cost-

effective care, as they suggest that the additional doses of decitabine may add additional 

treatment cost without significantly impacting clinical outcomes.

There are several limitations to this study. In the frontline setting, azacitidine is also 

commonly used for older patients with ACUTE MYELOID LEUKEMIA who are unfit for 

chemotherapy and has been shown to improve outcomes compared to induction 

chemotherapy, low-dose cytarabine or supportive care.20 No large randomized trials have 

been performed to compare decitabine and azacitidine in this setting, and therefore it 

remains unclear whether either hypomethylating agent is superior to the other. It is also 

notable that our results may not directly translate to patients with relapsed or refractory 

ACUTE MYELOID LEUKEMIA, as a recent retrospective analysis reported that a 10-day 

schedule of decitabine was independently associated with higher response rates (compared 

to a 5-day schedule of decitabine or 7-day schedule of azacitidine) when used as salvage 

therapy.35 However, despite the increased responses with the 10-day schedule, no survival 

benefit was observed. Future prospective studies in patients with relapsed or refractory 

disease will be needed to corroborate these findings. Finally, it is important to note that 

despite the adaptive randomization design, there may have been some imbalance of high-risk 

features in the 10-day arm compared to the 5-day arm (adverse cytogenetics in 56% versus 

46%, and TP53 mutations in 41% versus 29%), which should be considered when 

interpreting these findings of this study.
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In conclusion, in this randomized trial of 5-day and 10-day schedules of decitabine in older 

patients with newly diagnosed ACUTE MYELOID LEUKEMIA deemed unfit for intensive 

chemotherapy, these two schedules resulted in similar response rates and survival. Notably, 

there was no subgroup identified who benefited preferentially from either schedule of 

decitabine, including patients TP53-mutated ACUTE MYELOID LEUKEMIA. These 

results suggest that both schedules of decitabine are safe and effective in older patients with 

ACUTE MYELOID LEUKEMIA and may be considered as reasonable non-intensive 

backbone regimens for future investigational combinations with novel agents.
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Research in Context

Evidence before this study

A systematic review was not performed before starting this trial. However, we searched 

Pubmed for studies on the outcomes of adults with acute myeloid leukemia treated with 

hypomethylating agents without date limitations. The response rate a standard 5-day 

schedule of decitabine is approximately 20–30%. Some small, single-arm studies have 

reported higher response rates with a 10-day schedule of decitabine, with particularly 

high responses seen in patients with TP53-mutated acute myeloid leukemia. However, no 

published study had directly compared the 5-day and 10-day schedules of decitabine in 

patients with acute myeloid leukemia.

Added value of this study

In this randomized, phase II study in older adults with newly diagnosed acute myeloid 

leukemia, no difference in response rates or survival were observed between a 5-day and 

10-day schedule of decitabine. Neither pretreatment cytogenetics, type of acute myeloid 

leukemia (i.e. de novo versus secondary- or therapy-related), nor TP53 status were 

associated with differential outcomes with either schedule. These data suggest that both 

5-day and 10-day schedules of decitabine result in similar response rates, survival and 

early mortality in an unselected population of older adults with newly diagnosed acute 

myeloid leukemia.

Implications of all the available evidence

Despite its modest single agent activity, decitabine is commonly used as a backbone 

regimen for combination approaches for older patients with acute myeloid leukemia. This 

study, which suggests that 5- or 10-day schedules of decitabine have similar efficacy, may 

therefore inform future studies combining decitabine with novel agents. Future studies of 

these two schedules in TP53-mutated ACUTE MYELOID LEUKEMIA may be 

warranted, given previous evidence suggesting particular efficacy of 10-day decitabine 

schedule in this specific population.
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Figure 1. 
Trial profile
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Figure 2. Outcomes by treatment arm.
(A) Remission duration, (B) relapse-free survival, and (C) overall survival.
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Figure 3. TP53 mutations in 24 patients.
(A) Schematic of TP53 protein showing mutational spectrum in 24 patients. Two patients 

had H193L and V272M TP53 mutations. TAD - transactivation domain (1–42); PRD - 

proline-rich domain (40–92); DBD - DNA-binding domain (101–306); OD - oligomerization 

domain (307–355); CTD - C-terminal regulatory domain (356–393). (Adapted with 

permission from http://p53.free.fr). (B) Change in variant allele frequencies of TP53 by 

response versus no response to decitabine in 13 patients with paired samples.
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Table 1.

Baseline characteristics

Characteristic
a Decitabine x 5 days

(N=28)
Decitabine x 10 days

(N=43)

Age (years) 77 [70–80] 78 [69–82]

WBC (109/L) 2.0 [1.5–3.9] 3.2 [1.9–10.6]

Hemoglobin (g/dL) 9.4 [8.7–9.8] 9.2 [9.0–9.7]

Platelets (109/L) 25 [14–60] 37 [24–83]

BM blasts (%) 40 [29–68] 46 [25–64]

ECOG performance status

 0–1 18 (64) 30 (70)

 2–3 10 (36) 13 (30)

s-AML/t-AML 13 (46) 18 (42)

Cytogenetics

 Diploid 8 (29) 10 (23)

 −5, −7 and/or complex 13 (46) 24 (56)

 Others 5 (18) 6 (14)

 IM/ND 2 (7) 3 (7)

Mutations

 ASXL1 3/19 (16) 2/34 (6)

 DNMT3A 3/24 (13) 6/42 (14)

 EZH2 1/22 (5) 1/39 (3)

 FLT3-ITD 2/25 (8) 2/42 (5)

 NPM1 1/24 (4) 8/42 (19)

 IDH1/2 6/25 (24) 14/42 (33)

 JAK2 3/24 (13) 1/42 (2)

 KRAS/NRAS 2/24 (8) 4/42 (10)

 PTPN11 0/21 (0) 4/38 (6)

 RUNX1 5/19 (26) 2/35 (6)

 TET2 1/19 (5) 8/36 (22)

 TP53 7/24 (29) 17/41 (41)

a
Continuous variables are listed as median [interquartile range] and categorical variables as n (%)

WBC, white blood cell; BM, bone marrow; ECOG, Eastern Cooperative Oncology Group; s-AML/t-AML, secondary- or therapy-related AML; 
IM/ND, insufficient metaphases/not done
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Table 2.

Response rates

Best response Decitabine x 5 days
n (%)

Decitabine x 10 days
n (%)

P

CR 8 (29) 13 (30) 0.88

CRp 3 (11) 2 (5)

Cri 1 (4) 2 (5)

 CR + CRp + CRi 12 (43) 17 (40) 0.78

PR 0 1 (2)

No response 15 (54) 22 (51)

Early death 1 (4) 3 (7)

CR, complete remission; CRp, complete remission without platelet recovery; CRi, complete remission with inadequate count recovery; PR, partial 
remission

The 95% credible interval for the composite response rate of CR + CRp + CRi (primary outcome) is (0.26, 0.60) for the 5-day schedule and (0.26, 
0.54) for the 10-day schedule. The difference in overall response rate between groups was 3% (95% credible interval [−0.21, 0.27]).
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Table 3.

Non-hematologic adverse events by grade

Decitabine 5-day schedule (n=28) Decitabine 10-day schedule (n=43)

Parameter Grade 1–2 Grade 3 Grade 4 Grade 5 Grade 1–2 Grade 3 Grade 4 Grade 5

Acute kidney injury 5 (18) 0 0 0 1 (2) 2 (5) 1 (2) 0

Altered mental status 1 (4) 0 0 0 1 (2) 2 (5) 0 0

Anorexia 0 1 (4) 0 0 2 (5) 0 0 0

Cholecystitis 0 0 0 0 0 1 (2) 0 0

Constipation 2 (7) 0 0 0 0 1 (2) 0 0

Diarrhea 2 (7) 1 (4) 0 0 1 (2) 0 0 0

Dysphagia 0 1 (4) 0 0 0 1 (2) 0 0

Fatigue 3 (11) 2 (7) 0 0 4 (9) 2 (5) 0 0

Febrile neutropenia 0 7 (25) 0 1 (4) 0 12 (28) 2 (5) 0

Hearing loss 0 0 0 0 0 0 1 (2) 0

Hemorrhage 1 (4) 0 1 (4) 1 (4) 0 1 (2) 0 0

Hyperglycemia 0 0 0 0 0 1 (2) 0 0

Hypoglycemia 0 0 0 0 0 1 (2) 0 0

Hyponatremia 0 0 0 0 0 2 (5) 0 0

Hypotension 0 1 (4) 0 0 1 (2) 2 (5) 0 0

Increased bilirubin 1 (4) 1 (4) 0 0 0 0 0 0

Infection 1 (4) 4 (14) 1 (4) 1 (4) 3 (7) 16 (37) 0 6 (14)

Myocardial infarction 0 0 0 0 0 1 (2) 0 0

Nausea 1 (4) 1 (4) 0 0 4 (9) 0 0 0

Pain 1 (4) 1 (4) 0 0 8 (19) 2 (5) 0 0

Pleural effusion 0 2 (7) 0 0 0 0 0 0

Syncope 0 1 (4) 0 0 0 1 (2) 0 0

Transient ischemic attack 0 0 0 0 0 1 (2) 0 0

Venous thromboembolism 0 1 (4) 0 0 1 (2) 0 0 0

Data are n (%). Any grade 1–2 adverse event occuring in ≥10% of patients in either arm, and all grade 3, 4, and 5 adverse events are listed.
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