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Abstract
Objective: In a phase III trial, 485 patients aged 65 years or older with newly diagnosed acute myeloid leukemia
received decitabine (20 mg/m2 intravenously for 5 days) or treatment of choice (supportive care or cytarabine 20
mg/m2 subcutaneously for 10 days) every 4 weeks. This post hoc analysis investigated potential efficacy and safety
indicators and treatment response.
Methods: Transfusions, intravenous antibiotics, and dose modifications were tabulated for responders
(morphologic complete remission, complete remission with incomplete blood count recovery, or partial response)
and nonresponders.
Results: Median overall survival was significantly greater for treatment responders than for nonresponders (17.4
months vs 4.3 months; P<0.0001). Nonresponders had more intravenous antibiotic use (P=0.024), dose
modifications per cycle (P=0.016), and platelet or red blood cell transfusions per cycle (P<0.0001).
Conclusions: Response to decitabine or to treatment of choice may be associated with certain indicators in older
patients with acute myeloid leukemia.

Keywords: Dacogen; Decitabine;
Prognosis; Leukemia; Adult

Acute

myeloid

leukemia;

Introduction
Acute myeloid leukemia (AML) is a common adult leukemia, the
incidence of which is increasing as the population ages [1]. However,
treatments for older patients, particularly those with comorbidities, are
limited, with older patients being more susceptible to treatmentrelated complications [2]. United States and European treatment
guidelines for AML (European LeukemiaNet [3], National
Comprehensive Cancer Network [4]) were recently updated to include
the following therapeutic options for AML: low-intensity cytarabine,
5-azacytidine, and decitabine.
Decitabine is a hypomethylating agent indicated in the United
States and many ex-European Union countries for the treatment of
previously treated or untreated de novo and secondary
myelodysplastic syndrome (MDS) of all French-American-British
subtypes and intermediate-1, intermediate-2, and high-risk
International Prognostic Scoring System groups [5]. In two phase II
studies, decitabine 20 mg/m2 administered as a daily 1-hour
intravenous (IV) infusion either on days 1 through 10 every 4 weeks
[6] or for 5 consecutive days every 4 weeks [7] demonstrated activity in
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patients aged 60 years or older with AML and poor- or intermediaterisk cytogenetics [6,7].
In July 2012, the results of a large, international, multicenter, openlabel phase III trial in 485 patients aged 65 years or older with newly
diagnosed de novo or secondary AML and poor- or intermediate-risk
cytogenetics were published [8]. Patients in the study were
randomized to receive, every 4 weeks, either decitabine 20 mg/m2 (1hour IV infusion for 5 consecutive days) or treatment of choice; the
latter was either supportive care or cytarabine (20 mg/m2
subcutaneous injection for 10 consecutive days) [8].
The primary efficacy analysis (October 2009) indicated a
nonsignificant but favorable trend toward increased median overall
survival with decitabine (7.7 months; 95% CI: 6.2–9.2 months)
compared with treatment of choice (5.0 months; 95% CI: 4.3–6.3
months), and an estimated hazard ratio of 0.85 (P=0.108).
In a post hoc analysis of mature data (October 2010), median
overall survival was the same as in the 2009 analysis, but the hazard
ratio had improved (0.82; 95% CI: 0.68–0.99; nominal P=0·037) in
favor of decitabine. The present post hoc analysis investigated the
relationship between response to treatment (decitabine or treatment of
choice) and various potential indicators of efficacy and safety,
specifically, IV antibiotic use, red blood cell and platelet transfusion
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requirements, and the requirement for dose modifications (dose
reductions or delays), in this older patient population.

Methods
In the primary analysis of the phase III trial, 396 deaths were
reported at the clinical cutoff date in October 2009. For this post hoc
analysis, we used a mature data set with a cutoff date of October 29,
2010. Data were based on the intent-to-treat population, with 446
deaths, 227 in the treatment of choice group and 219 in the decitabine
group, reported at this time point [8].
Data were analyzed for patients who had both response to
treatment and parameter data available. Response to treatment in
either the decitabine or treatment of choice group was defined as
morphologic complete remission (CR), CR with incomplete blood
count recovery (CRi), or partial response (PR). Patients received
treatment until they experienced relapse or progressive disease,
unacceptable toxicity, lack of clinical benefit, an intercurrent illness
preventing treatment, or death, or at the physician’s or patient’s
request [8].
Patients who were not responders were classified as
‘nonresponders,’ which included patients who did not respond to
either decitabine or cytarabine and patients who received supportive
care.
Transfusion requirements (red blood cells or platelets) were
determined by the treating physician and were analyzed based on the
number of transfusion episodes per patient treatment cycle.

Intravenous antibiotic use was analyzed based on the number of
patients who received at least one IV antibiotic.
Dose modifications were analyzed based on the number of patients
with one or more dose reductions or delays per patient treatment
cycle. Each of these parameters was tabulated for responders and
nonresponders to decitabine or treatment of choice during the
treatment period. Transfusion episodes were also analyzed by baseline
white blood cell count (≤10 × 109/L or >10 × 109/L).
Statistical tests were performed using a zero-inflated Poisson
regression model to compare the mean number of transfusion
episodes per treatment cycle, a logistics regression model to compare
the proportion of patients with dose modifications per treatment cycle,
and a 2-proportion Z-test to compare the proportion of patients who
required the use of antibiotics.

Results
Patients
The overall patient population comprised 485 patients (median
age, 73 years) with newly diagnosed AML who received either
decitabine (n=242) or treatment of choice (n=243; n=215 for
cytarabine; n=28 for supportive care) (Table 1).
Most patients had intermediate-risk cytogenetics and an ECOG
performance status of 0 or 1 at baseline.

Treatment of choice (TC)

Characteristic

Supportive care

Cytarabine

Total TC

(n=28)

(n=215)

(n=243)

No.
Patients

of

%

No.
Patients

of

%

No.
Patients

of

%

Decitabine

All patients

(n=242)

(N=485)

No.
Patients

of

No.
Patients

%

of

%

Age, years
Median

75

73

73

73

73

Range

66–86

64–91

64–91

64–89

64–91

65–69

5

17.9

64

29.8

69

28.4*

68

28.1†

137

28.2

≥ 70

23

82.1

150

69.8

173

71.2

171

70.7

344

70.9

Female

8

28.6

84

39.1

92

37.9

105

43.4

197

40.6

Male

20

71.4

131

60.9

151

62.1

137

56.6

288

59.4

Sex

BSA, m2
Median

1.75

1.8

1.8

1.82

1.81

Range

1.3–2.4

1.4–2.7

1.3–2.7

1.4–2.6

1.3–2.7

Time since AML diagnosis, days
Median

27

15

15

14

15

Range

0.0–363.0

0.0–398.0

0.0–398.0

3.0–346.0

0.0–398.0
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Type of AML
De novo

17

60.7

140

65.1

157

64.6

155

64

312

64.3

Secondary

11

39.3

73

34

84

34.6

87

36

171

35.3

20%–30%

5

17.9

53

24.9

58

24.1

65

27

123

25.5

>30%–50%

10

35.7

64

30

74

30.7

67

27.8

141

29.3

>50%

11

39.3

90

42.3

101

41.9

105

43.69

206

42.7

Intermediate risk

20

71.4

134

62.6

154

63.6

152

63.1

306

63.4

Poor risk

8

28.6

79

36.9

87

36

87

36.1

174

36

0 or 1

19

67.9

164

76.3

183

75.3

184

76

367

75.7

2

9

51

60

58

118

Median

9.3

9.4

9.4

9.3

9.3

Range

6.6–10.7

5.0–12.6

5.0–12.6

5.2–15.0

5.0–15.0

Bone marrow blasts‡

Cytogenetics

ECOG PS

Hemoglobin, g/dL

Median white blood cells, 109/L (range)
Median

2.73

3.71

3.69

3.1

3.43

Range

0.7–26.5

0.5–80.9

0.5–80.9

0.3–127.0

0.3–127.0

Table 1: Patient demographics and baseline clinical characteristics [8]. *One patient (not included) was aged <65 years. †Three patients (not
included) were aged 65 years. ‡Twelve patients with <20% blasts in the safety population included 1 patient with M6 AML (defined by marrow
erythroblasts), 3 patients with a misdiagnosis of AML, 5 patients with unknown blast counts at screening, and 3 protocol deviations. AML
indicates acute myeloid leukemia; ECOG PS, Eastern Cooperative Oncology Group performance status. Reprinted with permission from
Kantarjian et al. [8].

At the time of cutoff, patients had received a median of 4 cycles
(range, 1–29) of decitabine, 2 cycles (range, 1–30 cycles) of cytarabine,
or 2 cycles (range, 1–28 cycles) of supportive care [8].

Overall survival and response to treatment

months, respectively; P<0.0001). In the combined treatment groups,
the proportion of patients who were responders (CR+CRi+PR) was
21.2% (decitabine, 28.1%; treatment of choice, 14.1%).
In the treatment of choice arm, 10.7% of patients who received
supportive care and 14.4% of patients who received cytarabine were
responders.

Median overall survival (Table 2) was significantly greater for
treatment responders than for nonresponders (17.4 months vs 4.3
Parameter*

Nonresponders
to decitabine or treatment of choice†

Responders to decitabine or treatment P value
of choice†
(CR+CRi+PR)

Median overall survival, months

4.3

17.4

Number of patients

383

102

Yes, n (%)

38 (9.9)

3 (2.9)

<0.0001‡

Intravenous antibiotic use (≥ 1 per patient)
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Platelet transfusions (episodes per patient)
Number of patients

373

102

Mean (SD)

3.03 (3.82)

1.19 (2.35)

P1<0.0001;
P2=0.796‖

Median (range)

1.8 (0–21)

Number of transfusions/number of patient 3231 / 1492 (2.17)
treatment cycles (proportion)

0.3 (0–14)
1025 / 1319 (0.78)

Red blood cell transfusions (episodes per patient)
Number of patients

373

102

Mean (SD)

2.93 (2.54)

1.42 (1.47)

P1<0.0001
P2=0.872‖

Median (range)

2.3 (0–16)

Number of transfusions/number of patient 3642 / 1492 (2.44)
cycles (proportion)

1.1 (0–10.5)
1395 / 1319 (1.06)

Dose modifications based on dose reductions and delays (≥ 1 per patient)
Number of patient cycles

1492

Number of patients with dose modification(s), 115 (7.7%)
n (%)

1319
63 (4.8%)

0.016¶

Table 2: Relationship between response to decitabine or treatment of choice and various potential indicators of treatment efficacy and safety. *All
patients who had both response and parameter data available. †Either supportive care or cytarabine. ‡P values for overall survival of responders
vs. non-responders. §2proportion Z-test to compare proportions between responders and nonresponders. ‖Based on zero-inflated Poisson
regression model with responder (yes/no) as explanatory variable and log number of treatment cycles as offset. P1 is the P value based on the
Poisson (non-“Certain Zero”) component and P2 is the P value based on the binomial component. ¶Based on logistic regression with number of
treatment cycles as the number of trials and responder (yes/no) as explanatory factor. CR, complete remission; CRi, CR with incomplete blood
count recovery; NS, not significant; PR, partial remission; RBC, red blood cell; and SD, standard deviation.

Response and potential indicators of efficacy and safety

mean number of platelet transfusion episodes was 1.16 per treatment
cycle in responders and 3.00 per cycle in nonresponders.

This post hoc analysis of the relationship between response to
treatment and various potential indicators of efficacy and safety found
that significantly fewer responders than nonresponders (P=0.024)
required IV antibiotic use (Table 2). Significantly more nonresponders
(7.7% per cycle) than responders (4.8% per cycle) required dose
modifications of decitabine or treatment of choice (P=0.016).

The mean number of red blood cell transfusion episodes was 1.44
per treatment cycle in responders and 2.98 per cycle in nonresponders.
For this subpopulation, in responders and nonresponders,
respectively, the total number of cycles was 1041 and 1192, the total
number of platelet transfusion episodes was 728 and 2538, and the
total number of red blood cell transfusion episodes was 1113 and 3025.

Using a zero-inflated Poisson model [9], the propensities of
requiring platelet or red blood cell transfusions were not found to be
significantly different between responders and nonresponders.
However, in patients requiring transfusions, nonresponders required
significantly more episodes of transfusion per treatment cycle
(P<0.0001, for both types of transfusions).

For patients with baseline white blood cell counts higher than 10 x
109/L, significant differences (P<0.0001) were observed between the
mean number of platelet transfusion episodes (1.39 per treatment
cycle for responders; 2.89 per treatment cycle for nonresponders) and
the mean number of red cell transfusion episodes (1.37 per treatment
cycle for responders; 2.60 per treatment cycle for nonresponders).

Transfusion episodes and baseline white blood cell count
Red blood cell and platelet transfusion data were further analyzed
by baseline white blood cell count (>10 x 109/L vs. ≤10 x 109/L).
Consistent with the overall analysis, significant differences (P<0.0001)
in the number of platelet or red blood cell transfusion episodes per
treatment cycle were noted between responders and nonresponders
for patients with baseline white blood cells 10 x 109/L or lower. The
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In responders and nonresponders, respectively, the total number of
cycles was 269 and 290, the total number of platelet transfusion
episodes was 297 versus 627, and the total number of red blood cell
transfusion episodes was 280 and 561.

Treatment response and time to first transfusion
Little difference was seen between responders and nonresponders
in the time to the first red blood cell transfusion (Figure 1A). A
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significant difference was seen between responders and nonresponders
in the time to the first platelet transfusion (P=.003; Figure 1B).

relevant indicators, namely, having fewer dose modifications in older
patients with newly diagnosed AML.
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Figure 1: Time to first (A) red blood cell and (B) platelet
transfusion for responders and nonresponders to decitabine or
treatment of choice. A: Red blood cell transfusion,B: Platelet
transfusion (log-rank P=0.003 between responders and
nonresponders).

Discussion
Results of this post hoc analysis of data from a large, international,
multicenter, open-label phase III trial suggest that response to
decitabine or to treatment of choice (with either supportive care or
cytarabine) may be associated with a reduced requirement for dose
modifications or antibiotic use and, in older patients with newly
diagnosed AML, fewer transfusion episodes. The differences between
responders and nonresponders in the need for antibiotic use might be
confounded by the longer overall survival time of responders
compared with nonresponders, which could not be addressed in this
analysis due to the limited availability of data.
The time to platelet transfusion was significantly shorter in
nonresponders, as might be expected. Comparison of the number of
transfusion episodes per cycle by response and by baseline white blood
cell count groups (>10 x 109/L or ≤10 x 109/L) showed consistent
results in that responders had a significantly lower mean number of
transfusion episodes compared with that of nonresponders, when a
transfusion was required.
The findings of this analysis suggest that response to decitabine or
to treatment of choice may be associated with potentially clinically
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