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Abstract

Decitabine improves overall survival in myelodysplastic syndromes (MDS). This retrospective

analysis of 2 decitabine studies (N=183) compared patients with baseline marrow blasts ≥20%

(RAEB-t group, acute myeloid leukemia [AML] by WHO criteria) and <20% (MDS group). There

was no significant difference in overall response between RAEB-t (n=26) and MDS patients

(n=157). Patients with RAEB-t MDS may benefit from decitabine therapy.

Background—After the World Health Organization’s definition of acute myeloid leukemia

changed to ≥20% blasts, International Working Group (IWG) response criteria for myelodysplasia
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were updated. This retrospective analysis evaluated response to decitabine using updated IWG

criteria in patients pooled from 2 decitabine trials.

Materials and Methods—Outcomes for patients with myelodysplastic syndromes (MDS) with

baseline marrow blasts ≥20% and <30% (RAEB-t group) and <20% (MDS group) were compared.

Results—RAEB-t patients (n=26) had significantly shorter time from diagnosis (7.3 vs 18.3

months), higher International Prognostic Scoring System risk (77% vs 16% high-risk patients),

and lower median baseline platelet count (62.3 vs 112.7 ×103/μL) versus MDS patients (n=157),

yet no significant difference in overall response rates (15.4% vs 28.0%). MDS patients had better

duration of response (9.9 vs 5 months; P = .024) and overall survival (16.6 vs 9.0 months, P = .

021) compared with RAEB-t patients.

Conclusion—Decitabine is active in and may benefit patients with >20% blasts (RAEB-t).
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INTRODUCTION

Myelodysplastic syndromes (MDS) have 5 French-American-British (FAB) classification

system subtypes: refractory anemia (RA; <5% bone marrow blasts); RA with ringed

sideroblasts (RARS; <5% blasts plus >15% ringed sideroblasts); RA with excess of blasts

(RAEB; 5%–20% blasts); RAEB in transformation (RAEB-t; 21%–30% blasts); and chronic

myelomonocytic leukemia (CMML; 5%–20% blasts plus >1 × 103 monocytes/μL blood).1

Acute myeloid leukemia (AML) may be de novo or result from progression of MDS.2

According to FAB classification, patients with >30% blasts have AML,1 but the World

Health Organization (WHO) considers ≥20% blasts as AML.3 The International Working

Group (IWG) response criteria for myelodysplasia, updated in 2006, define AML using the

WHO classification.4 The National Comprehensive Cancer Network (NCCN) endorses both

FAB and WHO systems; thus, RAEB-t may be diagnosed as MDS or AML.1 The IWG

asserts that patients with RAEB-t may benefit from treatment with low-intensity or MDS-

specific protocols if they meet study inclusion criteria.4

The DNA hypomethylating agent decitabine is indicated for treatment of MDS, including

previously treated and untreated de novo and secondary MDS of all FAB subtypes and

intermediate-1, intermediate-2, and high-risk International Prognostic Scoring System

(IPSS) groups.5 Although patients with RAEB-t have responded to decitabine,6,7 responses

may differ from those of patients with MDS with <20% marrow blasts, as patients with

RAEB-t have poorer prognoses.1

This analysis compared baseline characteristics, overall response rates (ORR), and overall

survival (OS) in decitabine-treated patients previously characterized as having MDS with

baseline marrow blasts ≥20% (RAEB-t MDS), now classified as AML, versus patients with

baseline marrow blasts <20% to determine the activity of decitabine in this RAEB-t/AML

patient population.
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MATERIALS AND METHODS

Study design

This was a retrospective analysis of data pooled from 2 multicenter trials of decitabine.

Study D-0007 (NCT00043381) was a phase III, open-label, randomized comparison of

supportive care with or without decitabine in patients aged ≥18 years with de novo or

secondary intermediate-risk or high-risk MDS, including chronic myelomonocytic leukemia,

with white blood cell count <12,000/μL and IPSS score >0.5. Decitabine 15 mg/m2 was

given as an intravenous (IV) infusion every 8 hours for 3 consecutive days, every 6 weeks.

The original analysis evaluated decitabine responses with the 2000 IWG response criteria.6

Study DACO-020 (NCT00260065) was a phase II, open-label, nonrandomized, single-arm

study in patients aged ≥18 years with de novo or secondary MDS of any FAB subtype.

Decitabine 20 mg/m2 was given as an IV infusion daily for 5 consecutive days, every 4

weeks. The original analysis used 2000 and 2006 IWG response criteria.7

Patients

Inclusion criteria were common to both trials and included: Eastern Cooperative Oncology

Group (ECOG) performance status (PS) of 0–2. Excluded patients had AML (defined as

>30% blasts) or other malignancy; had received any investigational agent within 30 days

prior to study; or had concurrent autoimmune hemolytic anemia, thrombocytopenia, or

infection.

This pooled analysis comprised patients from each trial who received ≥1 dose of decitabine

and had available baseline bone marrow blast data. Patients were stratified by baseline

marrow blasts: ≥20% and <30% (RAEB-t) or <20% (MDS).

Study evaluations

Response categories were evaluated using IWG 2006 criteria: ORR (complete response

[CR] + partial response [PR] + marrow CR [mCR]); hematologic improvement (HI); overall

improvement rate (OIR; CR + mCR + PR + HI); stable disease (SD) rate; and progressive

disease (PD) rate. Overall survival and tolerability were also assessed.

Statistical analysis

Baseline characteristics were compared between groups using Fisher’s exact test for

categorical variables and t test for continuous variables. ORR, OIR, and clinical responses

were compared between groups with Fisher’s exact test. Using the log-rank test, OS, time to

initial improvement, time to initial response, duration of improvement, and duration of

response were compared between groups. Logistic regression was performed to assess the

relationship between baseline marrow blast category and treatment response.

RESULTS

This retrospective analysis included 183 patients—85 from Study D-0007 and 98 from

Study DACO-020. Demographic and baseline characteristics of the pooled population,

categorized as either RAEB-t or MDS by baseline marrow blasts, were similar between
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groups, with exceptions of time from diagnosis, IPSS risk, and median platelet count (Table

I). RAEB-t patients (n=26) had a significantly shorter time from diagnosis (7.3 vs 18.3

months; P = .0002), higher IPSS risk (77% vs 16% high-risk patients), and lower median

baseline platelet count (62.3 vs 112.7 ×103/μL) versus MDS patients (n=157). The median

number of cycles of decitabine administered was 3 for Study D-0007 and 5 for Study

DACO-020.

Despite the differences in patient profiles in each group, ORR, OIR, PR, mCR, HI, SD, and

PD were not significantly different the RAEB-t and MDS groups (Figure 1). Only CR

differed significantly between groups (P = .028). Among responders, time to initial

improvement (CR, mCR, PR, or HI; RAEB-t: n=9, median 43 days; MDS: n=67, median 50

days; P = .348) and initial response (CR, PR, or mCR; RAEB-t: n=4, median 121 days;

MDS: n=44, median 88 days; P = .122) did not differ significantly between groups.

However, duration of improvement (RAEB-t: n=9, median 204 days; MDS: n=67, median

296 days; P = .006) and duration of response (RAEB-t: n=4, median 152 days; MDS: n=44,

median 302 days; P = .024) were significantly longer in the MDS group. Time to disease

progression did not differ significantly between groups (RAEB-t: n=23, median 392 days;

MDS: n=157, median not reached). Median OS was significantly shorter for RAEB-t

patients (n=26; 275 days; 95% CI: 157, 431) versus MDS patients (n=157; 506 days; 95%

CI: 411, 596; P = .021).

RAEB-t was associated with a lower likelihood for achieving a response (CR, PR, or MCR).

Using logistic regression analysis, the odds ratio for achieving a response was 0.467 (95%

confidence interval: 0.152, 1.432) for patients in the RAEB-t group versus the MDS group.

The incidence of adverse events was similar in both groups. The most common treatment-

related adverse events in each group were thrombocytopenia (RAEB-t, 62%; MDS, 44%),

neutropenia (RAEB-t, 54%; MDS, 54%), and anemia (RAEB-t, 31%; MDS, 32%). The most

common treatment-related serious adverse events occurring in >4% of patients in any group

were febrile neutropenia (RAEB-t, 15%; MDS, 13%), pneumonia (RAEB-t, 12%; MDS,

7%), and neutropenia (RAEB-t, 4%; MDS, 7%).

DISCUSSION

Compared with patients with other forms of MDS, patients with RAEB-t had lower platelet

counts and higher IPSS risk at baseline, suggesting they had more advanced disease, yet

overall responses to decitabine treatment were not significantly different between the 2

groups. In higher-risk MDS patients who received 3 different decitabine regimens, CR

ranged from 21% to 39% versus 15.9% in MDS patients in the pooled population.8

Difference in CR may be a function of differing dosage regimens between the 2 analyses.

These data support those of another study in higher-risk MDS patients who received the

same 3 decitabine regimens, in which CR was 35%.9 Furthermore, in a study investigating

the use of hypomethylating agents (azacitidine or decitabine) as initial therapy in patients

with AML or high-risk MDS, CR was 41%, again in a range similar to that of the data

reported in our analysis,10 and in a recent phase III study of decitabine in older (≥65 years)

patients with newly diagnosed AML, CR was 16%.11
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In comparison, a retrospective subanalysis of phase III data from MDS patients evaluated

survival with azacitidine (n=55) versus conventional care (best standard of care, low-dose

cytarabine, or intensive chemotherapy; n=58).12,13 Patients originally classified as having

RAEB-t (≥20% blasts) were retrospectively recoded as having AML, according to updated

WHO criteria.13 Median OS was 25 months for azacitidine versus 16 months for

conventional care (P = .005), but no survival advantage was found compared with low-dose

cytarabine (median OS, 25 vs 17 months; P = .08). Median OS for patients receiving

conventional care was unusually high, suggesting patient selection favoring improved

survival.

The results of this analysis should be interpreted in the context of its limitations. These

include its retrospective nature and the fact that it is a pooled analysis from 2 studies using

different dosage regimens of decitabine. Moreover, the MDS subgroup was heterogeneous

in that it comprised patients with a range of baseline marrow blasts (from 0% to 19%).

Patients with such a range of blasts may have had different clinical characteristics and

outcomes when considered separately, so it may not have been ideal to compare this

heterogenous MDS group with the RAEB-t group. In addition, 3 patients (12%) with >30%

blasts (AML) were included in the RAEB-t group, potentially adversely affecting outcomes.

CONCLUSION

RAEB-t patients demonstrated clinical responses to decitabine therapy similar to those of

MDS patients, indicating that patients with RAEB-t MDS benefit from decitabine therapy

and should not be excluded from treatment based on their marrow blast status. Treatment

should be individualized according to patient characteristics.
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CLINICAL PRACTICE POINTS

• Decitabine, a hypomethylating agent indicated for the treatment of

myelodysplastic syndromes (MDS) in the US, improves overall survival and

reduces the risk of progression to acute myeloid leukemia (AML) in patients

with MDS.

• After the World Health Organization (WHO) definition of AML changed to

≥20% baseline marrow blasts (French-American-British [FAB] classification

RAEB in transformation [RAEB-t]), the International Working Group (IWG)

response criteria for MDS were updated in 2006.

• This retrospective analysis of 2 decitabine studies (N=183) compared patients

with baseline marrow blasts ≥20% (RAEB-t group; AML by WHO criteria) and

<20% (MDS group).

• At baseline, RAEB-t patients (n=26) had significantly shorter time from

diagnosis (7.3 vs 18.3 months), higher International Prognostic Scoring System

risk (77% vs 16% high-risk patients), and lower median platelet count (62.3 vs

112.7 ×103/mL) versus MDS patients (n=157), yet no significant difference in

overall response rates (15.4% vs 28.0%) was noted.

• Thus, patients with RAEB-t MDS may benefit from decitabine therapy and

should not be excluded from treatment based on their marrow blast status;

treatment should be individualized according to patient characteristics.
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Figure 1. Pooled analysis of decitabine response rates in patients with RAEB-t and in patients
with myelodysplastic syndromes (MDS)
Significant differences in response rates between the RAEB-t and MDS groups were

observed only for complete response (P = .028).

CR, complete response; HI, hematologic improvement; mCR, marrow complete response;

OIR, overall improvement rate; ORR, overall response rate; PD, progressive disease; PR,

partial response; RAEB-t, refractory anemia with excess of blasts in transformation; SD,

stable disease.

Jabbour et al. Page 8

Clin Lymphoma Myeloma Leuk. Author manuscript; available in PMC 2014 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Jabbour et al. Page 9

Table I

Demographic and baseline characteristics of decitabine-treated patients: pooled analysis

Characteristic RAEB-t* (n=26) MDS*† (n=157) P value

Mean age, y (SD) 72 (9) 70 (9) NS

Sex, n (%) NS

 Female 6 (23) 50 (32)

 Male 20 (77) 107 (68)

FAB classification, n (%) <.0001

 CMML — 16 (10)

 RA — 30 (19)

 RAEB 6 (23) 84 (54)

 RAEB-t 20 (77) 3 (2)

 RARS — 24 (15)

Marrow blast 20%–30%, n (%)‡ 23 (89) — <.0001

Marrow blast >30%, n (%)§ 3 (12) — .003

Median marrow blasts, % (range) 24.0 (20–60) 6.5 (0–19) <.0001

IPSS cytogenetic status, n (%) NS

 Good 13 (50) 77 (49)

 Intermediate 2 (8) 23 (15)

 Poor 10 (39) 46 (29)

 Unknown 1 (4) 11 (7)

IPSS classification, n (%) <.0001

 High risk 20 (77) 25 (16)

 Intermediate-2 5 (19) 53 (34)

 Intermediate-1 1 (4) 78 (50)

 Low risk — 1 (1)

Mean time from diagnosis, months (SD) 7.3 (9.5) 18.3 (27) .0002

Type of MDS, n (%) NS

 De novo 20 (77) 141 (90)

 Secondary 6 (23) 16 (10)

Mean white blood cells, 103/μL (SD) 3.9 (8.4) 4.2 (5.4) NS

Mean hemoglobin, g/dL (SD) 9.5 (1.4) 10.6 (9.9) NS

Mean platelets, 103/μL (SD) 62.3 (52.8) 112.7 (129.1) .001

Red blood cell transfusion status, n (%) NS

 Dependent 17 (65) 112 (71)
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Characteristic RAEB-t* (n=26) MDS*† (n=157) P value

 Independent 9 (35) 45 (29)

Platelet transfusion status, n (%) NS

 Dependent 7 (27) 26 (17)

 Independent 19 (73) 131 (83)

AML, acute myeloid leukemia; CMML, chronic myelomonocytic leukemia; FAB, French-American-British; MDS, myelodysplastic syndromes;
NS, not significant; RA, refractory anemia; RAEB, refractory anemia with excess of blasts; RAEB-t, refractory anemia with excess of blasts in
transformation; RARS, refractory anemia with ringed sideroblasts; SD, standard deviation.

*
Percentages may sum to >100% due to rounding.

†
MDS patient population includes all patients except those with RAEB-t.

‡
Six patients who were categorized as RAEB by FAB classification were found to have marrow blasts ≥20%.

§
Three patients who were categorized as RAEB-t by FAB classification were found to have marrow blasts >30%. One patient was not classified as

having AML by the investigator, and 2 patients had RAEB.
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