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Abstract 

Despite widespread use of decitabine to treat acute myeloid leukemia (AML), data on its 

effectiveness and safety in the real-world setting are scanty. Thus, to analyze the 

performance of Decitabine in clinical practice, we pooled together patient-level data of 

three multicentric observational studies conducted since 2013 throughout Italy, including 

306 elderly AML patients (median age 75 years), unfit for intensive chemotherapy, treated 

with first-line decitabine therapy at the registered schedule of 20 mg/m2/iv daily for 5 days 

every 4 weeks. Overall response rate (ORR), overall survival (OS) curves and multivariate 

hazard ratios (HR) of all-cause mortality were computed. Overall, 1940 cycles of therapy 

were administered (median, 5 cycles/patient). A total of 148 subjects were responders and, 

therefore, ORR was 48.4%. Seventy-one patients (23.2%) had Complete remission, 32 

(10.5%) had Partial Remission and 45 (14.7%) had Hematologic improvement (HI). Median 

OS was 10 months for patients with favourable-intermediate cytogenetic risk and 6-months 

for those with adverse cytogenetic risk. Median RFS after CR was 10.9 months (95% CI: 8.7-

16.0). In multivariate analysis, mortality was higher in patients with adverse cytogenetic risk 

(HR=1.58; 95% CI: 1.13-2.21) and increased continuously with WBC count (HR=1.12; 95% CI: 

1.06-1.18). A total of 183 infectious adverse events occurred in 136 patients mainly (>90%) 

within the first 5 cycles of therapy. This pooled-analysis of clinical care studies confirmed, 

outside of clinical trials, the effectiveness of decitabine as first-line therapy for AML in 

elderly patients unfit for intensive chemotherapy. An adverse cytogenetic profile and a 

higher WBC count at diagnosis were , in this real life setting, unfavourable predictors of 

survival. 
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Introduction 

About 18,000 new AML cases are diagnosed every year in Europe.1 The incidence rises 

steeply with age, with a median age at onset around 65 years in Europe and a peak in 

incidence occurring after age 75.1,2 Therefore, AML is primarily a disease of ageing subjects. 

Further, elderly patients with AML have a poorer prognosis than younger patients. 

According to the SEER registry, during the period 2008-2014, 5-year survival rates for AML 

were 45.6% for patients younger than 65 years, 7.1% for those aged ≥65 years and 3.0% for 

patients aged 75 years or more.3 The poor outcome for older patients reflects the increased 

likelihood of adverse patient and disease-related factors including, among others, 

comorbidities, previous hematologic diseases and cytogenetics.4,5  

Limited treatment options are available for elderly AML patients considered unfit to 

standard chemotherapy. Decitabine is a hypomethylating agent which selectively inhibits 

DNA methyltransferase, increasing the expression of silenced tumor suppressor genes and 

promoting apoptosis of leukemic blasts.6,7 Approved since 2006 in the USA to treat 

myelodysplastic syndrome and since 2012 in the EU with an indication for treatment of 

adult AML patients who are not candidates for standard induction chemotherapy, it showed 

improved response rates as compared with standard available therapies and no major 

safety issues in clinical trials conducted in elderly AML patients.8,9Real-World (RW) studies 

are needed to confirm and support clinical studies results in unselected and heterogenous 

populations of routinely treated patients, in order to translate clinical trials into clinical 

practice (so called efficacy-effectiveness gap).10,11 Despite widespread use of decitabine to 

treat AML, RW data based on the registered treatment schedule (20 mg/m2 daily for 5 days) 

are very scanty. 12-17 With the aim to address this crucial topic for clinical practice, we 

pooled together patient-level data of three Italian multicentric observational studies on 
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elderly AML patients to assess the clinical effectiveness and safety of front-line decitabine 

therapy in a uniquely large RW dataset. 

Patients and methods 

Detailed information on the main characteristics of the studies is given in Supplementary 

Table 1. Briefly, the first study included 101 patients recruited in Lombardy, northern Italy, 

by the Rete Ematologica Lombarda (REL) Group, the second one was based on 74 patients 

recruited in north-eastern Italy and the third one included 131 patients recruited in central 

and southern Italy. A total of 306 AML patients (aged ≥65 years) were thus included in this 

analysis.12,14,15 They were administered decitabine as first line treatment for AML at the 

registered schedule of 20 mg/m2 daily for 5 days every 4 weeks, until AML progression. All 

patients were unfit to intensive chemotherapy for one or more of this characteristics: a total 

of 165 (54%) patients were >75 years old, 47 (15%) others had relevant comorbidities and 

94 (31%) were considered unable to comply with intensive chemotherapy by the physician 

according to the recent GITMO/SIES/SIE published guidelines.18 The median follow-up time, 

computed according to Schemper and Smith method, was 12.4 months.19 

Selected clinical information and laboratory and cytogenetic assessments were collected at 

AML diagnosis by each participating study centre. Common information was available for 

date and age at AML diagnosis, de novo or secondary AML, white blood cell (WBC) count 

and Medical Research Council (MRC) cytogenetic classification.20 Further, treatment and 

follow-up information including date at starting decitabine, dose, number of treatment 

cycles, response to therapy, date of relapse/loss of response, occurrence of adverse events, 

date of death or last (alive) contact and cause of death was also available in all studies. 

Information on response to decitabine was categorized as: i) complete remission (CR), 

including CR with incomplete blood count recovery (CRi); ii) partial response (PR), defined 
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according to the 2017 European LeukemiaNet (ELN) recommendations; iii) haematological 

improvement (HI); iv) no response (including stable disease and disease progression).4,21 

Infectious adverse events occurring during follow-up were registered in all studies. Data on 

related hospitalizations  and on other types of adverse events were available for subsets of 

patients.  

All studies involved in this pooled analysis were approved by Local Ethics 

Committees/institutional review boards and were conducted in accordance with the 

Declaration of Helsinki. Informed consent was obtained from all patients. 

Statistical analyses. In the analyses on response to treatment, overall response rate (ORR) 

was computed by including CR, PR and HI. Overall survival (OS) and relapse free survival 

(RFS) were analysed using Kaplan-Meier product-limit survival curve estimates and log-rank 

tests for comparison between groups. OS was defined as the time from date of first 

decitabine treatment cycle for AML to the date of death due to any cause (events) or last 

follow-up (censored). RFS was defined as the time from CR to the date of relapse or death 

due to any cause (events), or last follow-up (censored). The proportional hazards 

assumption was tested by including time-dependent effects in the model, and no violation 

was found. Hazard ratios (HR) of all-cause mortality and the corresponding 95% confidence 

intervals (CI) were estimated using Cox proportional hazards models including terms for age, 

study, AML type (de novo vs. secondary), MRC cytogenetic classification and white blood 

cell (WBC) count. Data analyses were conducted using SAS v.9.4 (SAS Institute, Cary, NC) and 

STATA v.15 (StataCorp, College Station, TX). 

Results 

Table 1 shows the baseline characteristics of patients enrolled in the study, together with 

the corresponding median OS. Age of patients enrolled ranged between 65 and 90 years, 
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with a mean age of 75.1 years (SD: 4.7; median: 75 years). A total of 124 out of 306 patients 

(40.5%) had secondary AML. Available molecular and cytogenetic data at diagnosis are 

reported in Supplementary Table 2. MRC cytogenetic classification was favourable for 11 

(3.6%), intermediate for 154 (50.3%) and adverse for 93 (30.4%) subjects, while 48 (15.7%) 

subjects could not be classified. AML patients were divided in quartiles of white blood cell 

(WBC) count at enrolment; median WBC count was 4530 /µL and the fourth (highest) 

quartile level included patients with ≥17,100 leukocytes/µL. BM blasts were higher than 

30% in 128 out of 172 (74.4%) patients with information available. 

Information on response to decitabine therapy in 306 AML patients is given in Table 2. 

Overall, 1940 therapy cycles were administered, with a mean of 6.3 (SD: 5.4) and a median 

of 5 cycles per patient (range: 1-31 cycles). A total of 148 subjects were responders and, 

therefore, ORR was 48.4%. Seventy-one patients (23.2%) had CR, 32 (10.5%) had PR and 45 

(14.7%) had HI. A total of 158 patients (51.6%) were non-responders. The median time to 

achieve a CR was 121 days (range: 29-504 days). In a multivariate analysis, none of the 

baseline characteristics considered, including age, AML type, MRC cytogenetic classification 

and WBC count, was significantly associated to CR. 

Out of 306 patients, 179 (58.5%) died due to any cause. Disease progression was the main 

cause of death (110 out of 179 deaths, 61.5%). Median OS was 10.0 (95% CI, 7.9-11.9) for 

the patients with favourable-intermediate cytogenetic risk profile, and 6-months for those 

with adverse cytogenetic profile; 1-year and 2-years OS were 62.4%, 42.7% and 20.6%, 

respectively (Figure 1A), while median RFS after CR was 10.9 months (95% CI: 8.7-16.0) 

(Figure 1B). Median OS tended to decrease with increasing age (from 12.5 months at age 

<70 to 8.7 months at age ≥80 years), with high WBC count (from median OS of 11.4 and 12.6 

months, respectively, in the two lowest quartiles of WBC to 7.2 months in the highest one), 
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but univariate log-rank test did not show significant differences between groups (Table 1). 

When the “favorable” and “intermediate” MRC cytogenetic groups were considered 

together (median OS = 11.6 months) and compared to the “adverse” category (median OS = 

7.9 months), however, a significant difference was found (log-rank test p-value = 0.02) 

(Figure 2). Figure 3 shows the survival curves according to response to decitabine therapy. 

The median OS was 22.1 months in patients achieving a CR. 

Table 3 reports the HR and their 95% CI for the association between baseline characteristics 

and OS. The multivariate Cox model showed a significantly increased mortality in patients 

with adverse as compared to favorable/intermediate cytogenetic classification (HR=1.58; 

95% CI: 1.13-2.21), as well as for an increase in WBC count (HR=1.12; 95% CI: 1.06-1.18, for 

a continuous increase equal to the interquartile range, i.e. 15,300 leukocytes/µL). No 

significant differences in survival emerged according to age at AML diagnosis, with HRs of 

1.07 (95% CI, 0.76-1.51) for age 75-79 years and 1.31 (95% CI, 0.88-1.96) for age ≥80 as 

compared to age <75 years nor secondary vs de novo AML (HR=1.11; 95% CI: 0.81-1.50). 

Two additional analyses based on the same models were conducted (data not shown): the 

first one compared subcategories of unfit patients, and found a similar survival in patients 

that were evaluated unable to comply with intensive chemotherapy by the physician’s 

judgement as compared to objectively defined subgroups of unfit patients (i.e., age >75 

years and/or comorbidities, HR=1.21; 95% CI: 0.73-2.02) [18]; the second one considered 

the role of BM blasts on survival in 172 patients with information available, reporting a 

multivariate HR of 1.53 (95% CI: 0.93-2.49) in patients with BM blasts >30% as compared to 

≤30%. 

At relapse or progression of the AML, according to the unfitness and age (median 75 years) 

of this population, only 4 patients received polychemotherapy (cytarabine + anthracycline ± 
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fludarabine and G-CSF) while the majority of cases had received only supportive care ± 

hydroxyurea or mercaptopurine with palliative intent.  Only 2 patients (67 and 69 years), 

both in 1CR, received an allogeneic stem cell transplantat and 1 died of TRM.   

Table 4 reports the number and type of adverse events occurring in AML patients treated 

with decitabine. There were 183 infectious adverse events, occurring in 136 patients (out of 

306, 44.4%), during 1940 therapy cycles. Overall, a mean number of 0.60 infectious adverse 

events per patient were reported. Pneumonia was the most frequent type of infectious 

adverse event (n=76, 41.5% of cases), followed by fever of unknown origin (n=39, 21.3%), 

sepsis (n=35, 19.1%) and other types of infection (n=33, 18.0%). Eighty-four (45.9%) 

infectious events occurred in patients younger than 75 at AML diagnosis, 63 (34.4%) in those 

aged 75-79 and 36 (19.7%) in those aged ≥80 years. In a subgroup of 169 (55.2%) patients 

with available information on therapy cycle at occurrence of infectious adverse event, 70 

events were reported during the first 2 cycles (on a total of 302 cycles, 23.2%), 37 during 

cycles 3-5 (on a total of 282 cycles, 13.1%) and 9 during subsequent cycles (on a total of 405, 

2.2%). Also, information on hospitalization was available for 102 infectious adverse events: 

in 86 of those (84.3%), hospitalization was required. Fifty-five hospitalizations occurred 

during the first 2 cycles, 21 during cycles 3-5 and 8 during subsequent cycles (in presence of 

2 missing data on cycle at hospitalization). For 131 (42.8%) patients, information on other 

(non-infectious) adverse events was available. In this subgroup, 86 such events were 

reported during 921 therapy cycles (9.3%), with a mean of 0.66 events per patient.   
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Discussion 

The data reported in this study represent the largest published set of “real world” (RW) data 

on decitabine registered use for elderly AML patients unfit for chemotherapy. In the last 

years some clinical trials examined the efficacy and safety of first-line decitabine therapy in 

elderly AML patients but only one randomized phase III clinical trial is available.8 A phase II 

multicentric US study, based on 55 subjects aged ≥60 years (median age 74) with a median 

of 3 treatment cycles, reported a CR in 24% of patients, a median OS of 7.7 months and a 6-

month survival rate of 60%.9 Another phase II study was conducted in Europe and included 

227 AML patients aged >60 years (median age 72).22 CR was attained by 13.2% and PR by 

12.3% of patients. Since another 26.4% of patients obtained an improvement, the overall 

best response rate was 52.4%. In this group of 227 patients, median OS was 5.5 months and 

1-year and 2-years survival rates were 28% and 13%, respectively. The only available  phase 

III randomized trial conducted in 15 countries reported data of 485 newly diagnosed AML 

patients aged ≥65 years (median age 73), assigned to decitabine (n=242) or supportive care 

or low-dose cytarabine therapy (n=243).8 With reference to decitabine patients, on a 

median of 4 therapy cycles, CR rate was 15.7%. This increased to 25.6% when CRi was 

included, while PR was achieved by 2.5% of decitabine patients. Median OS was 7.7 months 

in the decitabine vs. 5.0 months in the comparison group. 

Though randomized clinical trials are the “gold standard” to demonstrate the efficacy and 

tolerability of a treatment, they generally entail several inclusion and/or exclusion criteria 

and thus subjects enrolled in the trials are often not representative of the general patient 

population. For example, with reference to AML trials, recruited patients may have more 

favorable features (e.g., younger age, better PS, less comorbidities, favorable cytogenetics, 

etc.) and thus different outcomes than patients in routine clinical care. 23,24 It is therefore 
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crucial to consider real-world (RW) results besides those of clinical trials. Still, extensive data 

on RW decitabine use for AML in the elderly, under the registered treatment schedule of 20 

mg/m2 daily for 5 days every 4 weeks, are lacking. Only recently, a Korean retrospective 

study, based on 80 AML cases, reported a CR in 29% of patients and a median OS of 10.2 

months.17 Our results from this much larger Italian pooled analysis, including over 300 AML 

elderly patients (median age 70 years), report a CR in 23.2% of patients and a median OS of 

10.0 months, in broad agreement with the Korean observational investigation. Also, our 

findings are comparable or, if any, more favorable than those reported in clinical trials on 

decitabine treatment. In particular, a higher median OS emerged in this study (i.e., 10.0 

months) than in most clinical trials. Of note, the median survival in patients achieving a CR 

was 22.1 months. Moreover, by including also patients achieving hematologic improvement 

(as in other AML trials with hypomethylating agents), an overall clinical benefit was 

obtained by 48.4% of patients.25 

Regarding prognostic factors in decitabine treated elderly AML patients, our study found a 

major impact of cytogenetics and WBC count, but not of patient age nor secondary AML. In 

detail, as reported in Table 3, The multivariate Cox model showed a significantly increased 

mortality in patients with adverse as compared to favorable/intermediate cytogenetic 

classification (HR=1.58; 95% CI: 1.13-2.21). Genetic abnormalities are recognized key factors 

in the prognosis of AML.4 Some studies examining predictors of survival in patients treated 

with epigenetic therapy confirmed that cytogenetics play an important role in these 

patients, too, though others did not confirm this finding.26,28-30  

The prognostic role of WBC count in AML has also been documented, but information from 

RW studies on hypomethylating agents is scanty.31 Gupta et al. found no association 

between WBC at diagnosis and survival, while two European studies of 710 and 149 patients 
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treated with frontline azacitidine reported an increased mortality (with HR of 1.52 and 2.38, 

respectively) in subjects with high WBC.26,28-29 Our data thus add to the body of evidence 

supporting an unfavorable role of elevated WBC level (HR=1.12; 95% CI: 1.06-1.18).  

Increasing age showed a moderate detrimental association with survival in several studies of 

AML treatment and is a recognized independent adverse prognostic factor.4,26,27,29,32,33 In 

this analysis we found only  a modest detrimental association with increasing age and OS.  

This study also confirms the treatment tolerability of decitabine as compared to intensive 

chemotherapy. However, about 45% of patients reported at least one infectious adverse 

event during decitabine treatment, with an average of about 0.1 infectious events for each 

therapy cycle. As expected, the rate of infectious adverse events was highest during the first 

two therapy cycles and declined thereafter. Pneumonia was the most frequently observed 

infectious adverse event (41%), almost twice as much as any other type of infection (i.e., 

sepsis, fever of unknown origin, other infectious events). Although the median number of 

decitabine cycles was higher in this study than in the trial by Kantarjian et al  (i.e., 5 vs. 4 

cycles), data on infectious events were similar.8 In fact, pneumonia occurred in 22% of 

patients (vs. 21% in Kantarjian et al), sepsis in 10% (vs. 6%) and pyrexia in 10% of patients 

(vs. 10%). This provides further reassurance on safety of the treatment in a RW context but, 

in the meantime, it suggests, in order to reduce the infection burden, to consider the 

opportunity of an antibiotic prophylaxis in the first 2-3 therapy cycles.  

This Italian investigation on the effectiveness and safety of decitabine (schedule of 20 

mg/m2 daily for 5 days) on AML in a RW clinical setting is, to our knowledge, the largest 

conducted to date. Another strength is the consortium approach, that improves 

collaborations among clinicians and interactions between experts of different areas and 
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from different geographic regions.34 Data pooling allowed to conduct multivariate analyses 

to assess treatment performance in an adequate set of patients. 

Among the limitations of this investigation, some relevant covariates could not be included 

in the analysis since information was not available in one or more of the collaborative 

studies (such as detailed informations on molecular biology). Similarly, differences between 

studies in the collection of information on adverse events limited somewhat the specific 

analysis on the safety profile.  

In conclusion, this pooled-analysis of the AML consortium of Italian observational RW 

studies confirmed the effectiveness and safety of decitabine as first-line therapy for AML in 

elderly patients unfit for intensive chemotherapy. This evidence is relevant since it 

contributes to bridge the efficacy-effectiveness gap. An adverse cytogenetic profile and 

higher WBC count at baseline were unfavorable predictive factors of survival, while age at 

diagnosis and secondary AML had no significant impact on the prognosis of AML in the 

multivariate analysis. 

 

Conflict of interest: Monica Bocchia has received honoraria from Janssen; Anna Candoni 

and Giuseppe Rossi were members of an advisory board (Janssen); Monica Crugnola has 

received conference grant and was member of an advisory Board (Janssen); Barbara 

Scappini has received travel grant from Janssen.  



 

 
This article is protected by copyright. All rights reserved. 

References 

1. Rodriguez-Abreu D, Bordoni A, Zucca E. Epidemiology of hematological malignancies. 

Annals of Oncology. 2007; 18 (suppl1): i3-i8. 

2. Sant M, Allemani C, Tereanu C, et al. Incidence of hematologic malignancies in Europe by 

morphological subtype: results of the HAEMACARE project. Blood. 2010; 116 (19):3724-

3734. 

3. Noone A, Howlader N, Krapcho M, et al. National Cancer Institute. Bethesda. SEER Cancer 

Statistics Review 2018-Acute Myeloid Leukemia Section 1975-2015. 

4. Döhner H, Estey E, Grimwade D, et al. Diagnosis and management of AML in adults: 2017 

ELN recommendations from an international expert panel. Blood. 2017; 129 (4):424-447. 

5. Lowenberg B, Downing JR, Burnett A. Acute myeloid leukemia. New England Journal of 

Medicine. 1999; 341 (14):1051-1062. 

6. Curran MP. Decitabine: a review of its use in older patients with acute myeloid leukaemia. 

Drugs & Aging. 2013; 30 (6):447-458 

7. Montalban-Bravo G, Garcia-Manero G. Novel drugs for older patients with acute myeloid 

leukemia. Leukemia. 2015; 29 (4):760-769 

8. Kantarjian HM, Thomas XG, Dmoszynska A, et al. Multicenter, randomized, open-label, 

phase III trial of decitabine versus patient choice, with physician advice, of either supportive 

care or low-dose cytarabine for the treatment of older patients with newly diagnosed acute 

myeloid leukemia. Journal of Clinical Oncology. 2012; 30 (21):2670-2677. 



 

 
This article is protected by copyright. All rights reserved. 

9. Cashen AF, Schiller GJ, O'Donnell MR, DiPersio JF. Multicenter, phase II study of 

decitabine for the first-line treatment of older patients with acute myeloid leukemia. Journal 

of Clinical Oncology. 2009; 28 (4):556-561. 

10. Juliusson G, Lazarevic V, Hörstedt A-S, Hagberg O, Höglund M.  Acute myeloid leukemia 

in the real world: why population-based registries are needed. Blood. 2012; 119 (17):3890-

3899. 

11. Nordon C, Karcher H, Groenwold RH, et al. The "Efficacy-Effectiveness Gap": Historical 

Background and Current Conceptualization. Value Health. 2016; 19 (1):75-81.  

12. Aprile L, Sammartano V, Alunni G, et al. Italian real-life experience of decitabine in 

elderly acute myeloid leukemia patients: interim analysis of multicentric observational 

DEA65 study. Haematologica. 2017; 102(s3): Abstract 389. 

13. Borlenghi E, Filì C, Basilico C, et al. Efficacy and Safety of Decitabine As First-Line Therapy 

for Elderly Patients with Acute Myeloid Leukemia. a Real Life Multicentric Experience of the 

Northern Italy. Blood. 2017; 130: Abstract 1315 

14. Filì C, Candoni A, Imbergamo A, et al. Decitabine in patients with newly diagnosed and 

relapsed acute myeloid leukemia: the real-life experience from the “Italian Triveneto 

Registry”. Haematologica. 2017; 102(s3): Abstract 8-9 

15. Borlenghi E, Cattaneo C, Bernardi M, et al. Efficacy and safety of decitabine in elderly 

AML patients: a real-life multicenter experience of the network Rete Ematologica Lombarda. 

Haematologica. 2017; 102(s3): Abstract 676-677. 



 

 
This article is protected by copyright. All rights reserved. 

16. Park H, Chung H, Lee J, et al. Decitabine as a first-line treatment for older adults newly 

diagnosed with acute myeloid leukemia. Yonsei Medical Journal. 2017; 58 (1):35-42. 

17. Yi JH, Park S, Kim JH, et al. A multicenter, retrospective analysis of elderly patients with 

acute myeloid leukemia who were treated with decitabine. Oncotarget. 2018; 9 (5):6607-

6614. 

18. Ferrara F, Barosi G, Venditti A, et al. Consensus-based definition of unfitness to intensive 

and non-intensive chemotherapy in acute myeloid leukemia: a project of SIE, SIES and 

GITMO group on a new tool for therapy decision making. Leukemia 2013; 27 (5):997-999.  

19. Schemper M, Smith TL. A note on quantifying follow-up in studies of failure time. 

Contemporary Clinical Trials. 1996; 17 (4):343-346. 

20. Grimwade D, Hills RK, Moorman AV, et al. National Cancer Research Institute Adult 

Leukaemia Working G.  Refinement of cytogenetic classification in acute myeloid leukemia: 

determination of prognostic significance of rare recurring chromosomal abnormalities 

among 5876 younger adult patients treated in the United Kingdom Medical Research 

Council trials. Blood. 2010; 116 (3):354-365.  

21. Savona MR, Malcovati L, Komrokji R, et al. An international consortium proposal of 

uniform response criteria for myelodysplastic/myeloproliferative neoplasms (MDS/MPN) in 

adults. Blood. 2015; 125 (12):1857-1865.  

22. Lübbert M, Rüter BH, Claus R, et al. A multicenter phase II trial of decitabine as first-line 

treatment for older patients with acute myeloid leukemia judged unfit for induction 

chemotherapy. Haematologica. 2012; 97 (3):393-401. 



 

 
This article is protected by copyright. All rights reserved. 

23. Dechartres A, Chevret S, Lambert J, Calvo F, Levy V. Inclusion of patients with acute 

leukemia in clinical trials: a prospective multicenter survey of 1066 cases. Annals of 

Oncology. 2010; 22 (1):224-233. 

24. Tsimberidou AM, Estey E. Relevance of clinical trials in acute myeloid leukaemia. 

Hematological Oncology. 2008; 26 (3):182-183. 

25. Prebet T, Sun Z, Figueroa ME, et al. Prolonged administration of azacitidine with or 

without entinostat for myelodysplastic syndrome and acute myeloid leukemia with 

myelodysplasia-related changes: results of the US Leukemia Intergroup trial E1905. Journal 

of Clinical Oncology. 2014; 32 (12):1242-1248.  

26. Falantes J, Pleyer L, Thépot S, et al. Real life experience with frontline azacitidine in a 

large series of older adults with acute myeloid leukemia stratified by MRC/LRF score: results 

from the expanded international E-ALMA series (E-ALMA+). Leukemia & Lymphoma. 2018; 

59 (5):1113-1120. 

27. Boddu PC, Kantarjian HM, Ravandi F, et al. Characteristics and outcomes of older 

patients with secondary acute myeloid leukemia according to treatment approach. Cancer. 

2017; 123 (16):3050-3060. 

28. Thepot S, Itzykson R, Seegers V, et al. Azacitidine in untreated acute myeloid leukemia: a 

report on 149 patients. American Journal of Hematology. 2014; 89 (4):410-416. 

29. Gupta N, Miller A, Gandhi S, et al. Comparison of epigenetic versus standard induction 

chemotherapy for newly diagnosed acute myeloid leukemia patients≥ 60 years old. 

American Journal of Hematology. 2015; 90 (7):639-646. 



 

 
This article is protected by copyright. All rights reserved. 

30. Ritchie EK, Feldman EJ, Christos PJ, et al. Decitabine in patients with newly diagnosed 

and relapsed acute myeloid leukemia. Leukemia & Lymphoma. 2013; 54 (9):2003-2007. 

31. Döhner H, Estey EH, Amadori S, et al. Diagnosis and management of acute myeloid 

leukemia in adults: recommendations from an international expert panel, on behalf of the 

European LeukemiaNet. Blood. 2010; 115 (3):453-474. 

32. Quintás-Cardama A, Ravandi F, Liu-Dumlao T,et al. Epigenetic therapy is associated with 

similar survival compared with intensive chemotherapy in older patients with newly 

diagnosed acute myeloid leukemia. Blood. 2012; 120 (24):4840-4845. 

33. Leith CP, Kopecky KJ, Godwin J, et al. Acute myeloid leukemia in the elderly: assessment 

of multidrug resistance (MDR1) and cytogenetics distinguishes biologic subgroups with 

remarkably distinct responses to standard chemotherapy. A Southwest Oncology Group 

study. Blood. 1997; 89 (9):3323-3329. 

34. Hehlmann R. Advancing a field by building consortia: The example of the European 

LeukemiaNet. Cancer. 2018; 124 (6):1100-1104. 

  



 

 
This article is protected by copyright. All rights reserved. 

 

Figure 1. Overall survival (Panel A) and relapse free survival after complete 

remission (Panel B) Kaplan-Meier curves of AML patients treated with 

decitabine. 

Footnotes to Figure 1. Three patients were not included in the analysis on 

relapse free survival due to missing information on date of remission or 

relapse.     
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Figure 2. Overall survival Kaplan-Meier curves of 306 AML patients treated 

with decitabine, according to MRC cytogenetic classification.  
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Figure 3. Overall survival Kaplan-Meier curves of 306 AML patients treated 

with decitabine, according to response to decitabine treatment. Median OS-

patients (pts) in CR: 22.1 months (95% CI, 15.7-34.9). Median OS-pts in PR: 14.7 

months (95% CI, 8.7-18.7). Median OS-pts with HI: 11.6 months (95% CI, 8.4-

15.3). Median OS-pts non responders: 3.9 months (95% CI, 3.1-4.9). 
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Table 1. Baseline characteristics and corresponding median OS of 306 AML  

patients treated with decitabine.  

Characteristic No.  
patients (%) 

Median OS 
(95% CI)  
(months) 

p-value a 

 All patients 306 (100.0) 10.0 (7.9-11.9)  

 Age at diagnosis (years)    

<70 38 (12.4) 12.5 (5.2-17.6)  

70-74 103 (33.7) 11.5 (5.9-15.3)  

75-79 107 (35.0) 10.0 (7.1-12.7)  

≥80 58 (18.9) 8.7 (5.2-11.9) 0.78 

Median age (IQR) 75 (72-78)   

Mean age ± SD 75.1 ± 4.7   

 AML type    

De novo 182 (59.5) 10.4 (8.1-12.7)  

Secondary 124 (40.5) 8.0 (6.5-12.3) 0.50 

 MRC cytogenetic classification    

Favourable 11 (3.6) 8.6 (3.0-NE)  

Intermediate 154 (50.3) 11.6 (8.0-15.7)  

Adverse 93 (30.4) 7.9 (4.9-11.9) 0.06 

Not available 48 (15.7) 9.3 (5.2-12.5)  
 WBC count b    

1st quartile (<1800) 73 (23.9) 11.4 (7.1-13.9)  

2nd quartile (1800-<4530) 79 (25.9) 12.6 (7.4-17.6)  

3rd quartile (4530-<17100) 76 (24.9) 10.0 (7.0-15.3)  

4th quartile (≥17100) 77 (25.3) 7.2 (4.9-10.0) 0.13 

Median WBC (IQR) 4530 (1800-17100)   

Mean WBC ± SD 16271 ± 31689   
 Bone marrow blasts c    

≤30% 44 (25.6) 15.0 (5.9-34.9)  

>30% 128 (74.4) 8.3 (6.1-12.0) 0.09 
 

AML: acute myeloid leukaemia; CI: confidence interval; IQR: interquartile range; MRC: 

Medical Research Council; NE: not estimable; OS: overall survival; WBC: white blood cell. 
a p-values from univariate log-rank tests. These were computed by excluding the “Not 

available” group, when present. 
b The sums do not add up to the total because of 1 missing value. 
c Information was available for a total of 172 (56.2%) patients.  
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Table 2. Response to decitabine first line therapy in 306 AML patients. 

 

Response 
No. of 

patients 
% 

 Overall responders 148 48.4 

   -Complete response 71 23.2 

   -Partial response 32 10.5 

   -Hematological improvement 45 14.7 

 Non-responders 158 51.6 
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Table 3. Univariate and multivariate hazard ratios and corresponding 95% 

confidence intervals for the association between overall survival and selected 

baseline characteristics. 

Covariate  
Crude HR 
(95% CI) 

Multivariate HR a 

(95% CI) 

 Age at diagnosis (years)   

75-79 versus (vs) <75 1.11 (0.80-1.55) 1.07 (0.76-1.51) 

≥80 vs <75 1.21 (0.82-1.79) 1.31 (0.88-1.96) 

Age, p for trend 0.33 0.20 

Age, continuous HR (+1 year) 1.01 (0.98-1.05) 1.02 (0.99-1.06) 

 AML type   

Secondary vs De novo 1.11 (0.82-1.49) 1.11 (0.81-1.50) 

 MRC cytogenetic classification   

Adverse vs Favourable/Intermediate 1.46 (1.05-2.03) 1.58 (1.13-2.21) 

 WBC count   

1st quartile (<1800)   

2nd quartile (1800-<4530) vs 1st 0.84 (0.55-1.30) 0.83 (0.54-1.29) 

3rd quartile (4530-<17100) vs 1st 1.06 (0.70-1.61) 1.08 (0.70-1.66) 

4th quartile (≥17100) vs 1st 1.38 (0.92-2.06) 1.46 (0.96-2.21) 

WBC count, p for trend 0.08 0.048 

WBC count, continuous (+1 IQR) 1.11 (1.05-1.17) 1.12 (1.06-1.18) 
 

 

AML: acute myeloid leukaemia; AZA: azacitidine; CI: confidence interval; HR: hazard ratio; 

IQR: interquartile range; MDS: myelodysplastic syndrome; MRC: Medical Research Council; 

WBC: white blood cell. 
a HRs from multiple logistic regression models, including terms for study, age at diagnosis, 

AML type, MRC classification and WBC count. 
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Table 4. Adverse events occurring in 306 AML patients treated with decitabine. 

 
Total no. of 

events 
Events per 

patient 
Patients with 

≥1 event 

Infectious AE 
No. (% of all 
infections) 

Mean no. No. (%) 

 All infections 183 0.60 136 (44.4) 

 All infections, by type    

   Pneumonia 76 (41.5) 0.25 69 (22.5) 

   Sepsis 35 (19.1) 0.11 30 (9.8) 

   FUO 39 (21.3) 0.13 31 (10.1) 

   Other 33 (18.0) 0.11 30 (9.8) 

 All infections, by age at 
AML diagnosis 

   

   <75 84 (45.9) 0.60 65/141 (46.1) 

   75-79 63 (34.4) 0.59 44/107 (41.1) 

   ≥80 36 (19.7) 0.62 27/58 (46.6) 
 All infections, according to 

therapy cycle a  
% events per 

cycle 
 

   Cycles 1-2 70 (60.3) 23.2%  

   Cycles 3-5 37 (31.9) 13.1%  

   Cycles ≥6 9 (7.8) 2.2%  

    

Other (non-infectious) AE b No. (% of all 
other AE) 

Mean no. No. (%) 

 All other AE 86 0.66 52 (39.7) 

 All other AE, by age at 
AML diagnosis 

   

   <75 37 (43.0) 0.61 22/61 (36.1) 

   75-79 32 (37.2) 0.78 17/41 (41.5) 

   ≥80 17 (19.8) 0.59 13/29 (44.8) 

 

AE: adverse events; FUO: fever of unknown origin 

a In a subgroup of 169 (55.2%) patients with available information on therapy cycle at 

occurrence of infectious adverse events. 

b Information was available for 131 (42.8%) patients. 

 

 


