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Abstract 

INTRODUCTION 
Acute myeloid leukemia has a high mortality if untreated. Hematopoietic stem cell transplantation is the 
only curative treatment so far. Patients who are not eligible to receive a transplant can be treated with 

hypomethylating agents that have shown to improve disease-free and overall survival. 
 
OBJECTIVE 
Retrospective description of the clinical characteristics of patients suffering from advanced 
myelodysplastic syndrome and acute myeloid leukemia that were treated with a hypomethylating agent 
as well as its adverse effects and response to treatment. 
 
METHODS 
This report presents our experience in 38 patients with acute myeloid leukemia treated with azacitidine 
or palliative treatment. 
 
RESULTS 

Azacitidine was able to prolong survival in 80% of patients with a high incidence of adverse effects and 
negative impact on quality of life. Most of the patients treated with palliative intent died in the first 
month after diagnosis. 
 
CONCLUSIONS 
Azacitidine can prolong survival but with significant adverse effects. Untreated patients had a high early 
mortality. 
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Introduction 

Acute myeloid leukemia is one of the most common 
hematological malignancies in adults especially in the 
elderly [1],[2]. In young patients with good performance 
status hematopoiesis restoration with intense 
chemotherapy and allogeneic hematopoietic cell 
transplantation is mandatory, while in patients with poor 
performance status and elderly, not candidates for 
transplantation or intensive chemotherapy, less toxic 

therapies such as hypomethylating agents are a valid 
alternative [3],[4]. 
 
Azacitidine is a cytidine analog used to treat patients with 
myelodysplasia and acute leukemia, with a potent 
hypomethylating action of oncogenes. This drug is an 
alternative for patients with acute myeloid leukemia who 
are not candidates for more intensive therapies improving 
quality of life and progression free survival compared with 
standard therapy and exclusive transfusion support [5],[6]. 
 
In our country, there is no information available about 

hypomethylating agents in the treatment of acute myeloid 
leukemia in patients not candidates for hematopoietic cell 
transplantation. In this study, we present our experience in 
acute myeloid leukemia patients not candidates for 
treatment of high intensity, treated with azacitidine or 
support. Our aim is to describe retrospectively the clinical 
characteristics of patients with acute myeloid leukemia, the 
quality of responses achieved and adverse effects of 
treatment with azacitidine or palliative care.  
 

Methods 

Study design 
Between 2010 and 2014, 79 patients with acute myeloid 
leukemia were treated at our institution. A retrospective 
and descriptive analysis of all patients who were not 

candidates for transplantation was made. Of these, 38 were 
not candidates for standard chemotherapy with high-dose 
cytarabine and transplantation, 22 were treated with 
azacitidine and 16 with palliative treatment with blood 
transfusions and end of life care. Treatment strategy was 
determined taking into account the decision of the patient, 
comorbidities and economic capacity of access to 
treatment. A retrospective comparison between these two 
groups was performed. All patients signed an informed 
consent document. 
 
Diagnosis 

The diagnosis of acute myeloid leukemia was suspected in 
those patients with altered blood count or immature cells 
with dysplastic changes, and confirmed by cytology and 
flow cytometry. The diagnosis of acute myeloid leukemia in 
bone marrow cytology was performed in the presence of 
immature myeloid cells according to WHO criteria [1] the 
presence of more than 20% bone marrow blasts. The 
diagnosis with multiparameter flow cytometry was 
performed using a panel of antibodies against myeloid 
clusters of differentiation (CD) CD13, CD14, CD15, CD16, 
CD33, CD34, CD36, CD38, CD45, CD56, CD117, CD11b, 

CD10 and MPO. In patients who underwent azacitidine 
treatment karyotype processing was made. 

Treatment 
There were two treatment modalities with subcutaneous or 
intravenous azacitidine: a) dose of 75mg / m2daily for 7 
days, starting on Monday b) dose of 100 mg / m2 daily for 
5 days to patients with difficulties in applying the treatment 
on weekends. Patients who were treated with azacitidine 

and those with palliative care received transfusions to 
maintain platelet counts greater than 20,000 / uL and 
hemoglobin levels greater than 8gr / dL. 
 
All patients received prophylactic antibiotic treatment with 
400 mg oral fluconazole, 500 mg daily oral levofloxacin and 
trimethoprim / sulfamethoxazole 160/800 mg on Mondays, 
Wednesdays and Fridays. In those who had episodes of 
febrile neutropenia, in-hospital treatment was made 
according to the local guidelines. In patients who had 
symptoms of difficult handling at home, hospital treatment 
and care of end of life was performed. 

 
According to the institutional policy of our hospital and 
faculty, all patients received clear and explicit explanations 
about the disease and treatment options. Both patients and 
physicians signed an informed consent form. The ethics 
committee of the Faculty of Medicine of the Catholic 
University of Chile approved the study. 
 
Response criteria 
Response to treatment was defined using flow cytometry 
and cytology of bone marrow blood sample. The complete 
response (CR) was defined by the presence of less than 5% 

leukemic cells. Partial remission was defined as the 
persistence of leukemic cells greater than 5% but not 
exceeding the value of diagnosis. Progressive disease was 
defined by the increase of leukemic cells. Hematologic 
remission was defined in patients with persistence of 
marrow leukemic cells but with improvement in the 
peripheral blood counts. The average response time was 
delimited as the elapsed time from the start of treatment 
with azacitidine and the moment of decrease of leukemic 
cells in peripheral blood or bone marrow. The duration of 
the response was determined as the time between initiation 

of treatment and relapse or disease progression [3],[4]. 
 
Statistical analysis 
This is a retrospective descriptive study. Information from 
clinical records were collected for age at diagnosis, gender, 
blood count, LDH, bone marrow cytology, flow cytometry, 
karyotype, type of treatment indicated (azacitidine versus 
support), toxicity, bacterial, viral or fungal infections, 
survival time and date of death. Analysis was performed 
using the program Graphpad V.6.2. As for the descriptive 
statistics, demographic data are shown by median and 
range, while the survival analysis were performed using the 

Kaplan Meier method. Significance level was p <0.05. 
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Results 

Patient characteristics 
Patient characteristics are summarized in Table 1. Briefly, 
the majority was male, with an average age of 65 years old 

for patients treated with azacitidine and 72 years old for 
patients treated with palliative support. In 63% of patients 
some high-risk genetic alteration was found in the 
karyotype. 

 

 
 
Table 1. Patients´characteristiscs 

 

 
Overall response. 
As described in Table 2, complete remission was not 
achieved in any patient treated with azacitidine, partial 
remission was obtained in 60% and hematologic remission 

in 20%. In the remaining 20%, there was a progressive 
disease. The median time to treatment response was 2 
months (range 0.5 to 4 months) and response duration was 
7 months (range 2-24 months). 

 
 

 
 

Table 2. Response to azacitidine treatment 
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Toxicity 
Toxicity associated with azacitidine treatment is described 
in Table 3.  All patients had episodes of pancytopenia. Forty 
percent of patients had episodes of febrile neutropenia, 
mostly caused by fungi, with prolonged requirement of 

antifungal treatment. In patients treated with palliative 
intent, transfusion dependence was observed in 16 
(100%), serious infections in 15 (96%) and major 
bleeding  (central nervous system) in four (25%). 

 

 
 

Table 3. Azacitidine toxicity 
 

 
Survival 
Two years overall survival was 30% in patients with partial 
response and 5% in those who had progressive or 
refractory disease. The median survival was seven months 

for patients treated with azacitidine and 1 month for 
patients who had palliative treatment (p <0.001). Ninety 
five percent of patients treated with palliative intent died 
within the first month after diagnosis 

 

 
Figure 1. Overall survival 
 

 

Discussion 

Patients with acute myeloid leukemia not candidates for 

standard treatment and elderly with major comorbidities 
are challenging in hematology. It is clear that a rapid 
progression to death is guaranteed without treatment.  

 
Hypomethylating agents have shown better survival in 
these patients. Early reports showed that azacitidine 
prolonged survival in 6-12 months in patients not 
candidates for treatment and achieved overall response 
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rates of around 50% [7],[8]. More recently the European 
multicenter acute myeloid leukemia treatment group 
confirm that azacitidine allows extended overall survival by 
9.6 months and 40% of patients were alive after one year 
of treatment with an average of 4 cycles of treatment 
(range 1-29) [9]. 
 

Our data show that treatment with azacitidine prolonged 
survival of patients in the same time period as reported 

previously [9],[10],[11],[12]. The limitations of our study 
are the retrospective nature of the analysis and the small 
sample size. It should also be noticed that our patients 
treated with azacitidine received less cycles of treatment 
compared with previous reports. This can be explained by 
the high toxicity and the difficulty of access to the drug. 
 

 Moreover, patients who were not treated with curative 
intent had a high early mortality with a very poor quality of 
life. This was mainly due to severe infection and transfusion 
dependence, which reaffirms that azacitidine is a good 
treatment option to improve survival. The following process 
must be directed to implement adequate and appropriate 

hypomethilating agents’ schemes for our population 
allowing prolonged survival in patients with acute myeloid 
leukemia and high grade myelodysplastic syndrome, but 
with less impact on the quality of life. 
 

Conclusions 

Patients with acute myeloid leukemia not transplant 
candidates have an ominous prognosis with a high early 
mortality. Our retrospective analysis showed that 
azacitidine allows significantly prolonged survival at 
expense of moderate toxicity. 

Notes 
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