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ÖZET 

GİRİŞ ve AMAÇ: Akut myeloid lösemi(AML) yaşlı populasyonda sıklığı artan hematolojik malignitedir. Düşkün 

ve yaşlı hastalarda düşük yoğunluktaki tedaviler ve destek tedavisi uygun seçenekler olarak öngörülmektedir. On 

yıllarda hipometile edici ajanların kullanımı ile tedavi alanında olumlu gelişmeler yaşanmıştır. Çalışmamızın 

amacı merkezimizde ileri yaş AML hastalarımızda tedavi protokolu olarak uyguladığımız etoposit ve sitozin 

arabinozid(AraC) ile güçlendirilmiş azasitidin(AZA) kombinasyon rejiminin etkinliğini araştırmaktır. 

YÖNTEM ve GEREÇLER: Takip ettiğimiz ileri yaşta ve performans durumu nedeni ile yoğun tedaviler için uygun 

olmayan yeni tanı AML hastaları retrospektif olarak incelenmiştir. Yaş, performans durumu, komorbidite 

açısından benzer iki grup oluşturulmuş, bir grup (n: 32) AZA-etoposit-AraC kombinasyonu ile tedavi edilirken, 

diğer grup (n: 32) düşük doz sitozin arabinozid ve/veya hydroksiüre ile tedavi edilmiştir. Gruplar kendi aralarında 

hematolojik parametreler, takip süresi, yanıt durumu ve sağ kalım açısından karşılaştırılmıştır. 

BULGULAR: Azasitidin kombinasyonu ile tedavi edilen sekiz hastada tam yanıt veya enaz parsiyel yanıt elde 

edilmiştir (p: 0.011). 30 günlük mortalite düşük yoğunluklu tedavi kolunda anlamlı olarak yüksek saptanırken, 

toplam sağ kalım açısından her iki grupta farklılık saptanmamıştır (sırasıyla p: 0.005 and p: 0.092) 

TARTIŞMA ve SONUÇ: Yoğun tedavileri alamayan, ileri yaş ve düşkün hastalar tedavi edilme açısından 

cesaretlendirilmelidir. Özellikle gelişmekte olan ülkelerde, hipometile edici ilaçlarla pahalı ve ulaşılması zor 

moleküllerin kombinasyonlarının yanısıra ucuz ve erişimi kolay moleküllerin kombinasyonlarına ihtiyaç vardır. 

Yanıt avantajı sağlayan azasitidin-etoposit-sitozin arabinozid kombinasyon tedavisini seçili hastalarda 

uygulanmasını öneriyoruz..  

Anahtar Kelimeler: Azasitidin, Etoposid, Sitozin Arabinozid, Akut Myeloid Lösemi 

 

ABSTRACT 

INTRODUCTION: Acute myeloid leukemia (AML) is a hematological malignancy that affects the older 

population. Low intensive therapies and the best supportive care are considered better options for frail and older 

patients. In last decades treatment approaches have been hopefull with the hypomethylating agents for this 

population. The aim of this study is to investigate the efficacy of combination therapy including azacytidine 

(AZA), etopocide and cytosine arabinoside(Ara-C), which is used as standard care for unfit and older AML cases 

in our hematology department. 

METHODS: Retrospectively, we analyzed our newly-diagnosed older AML patients who were ineligible for 

intensive regimens due to unfit performance status. Groups with similar age, ECOG performance status and 

comorbidity were compared in terms of hematological parameters, follow-up, response status and survival. While 

32 patients were treated with a combined hypomethylating agent protocol, other patients (n: 32) received low 

intense therapy including low dose Ara-C and/or daily hydroxyurea (HU). 

RESULTS: Eight patients who treated with combined protocol achieved complet remission and parsial remission 

least. (p: 0.011) While 30 day-mortality was found significantly higher in patients treated with the low intense 

therapy than AZA combined protocol, overall survival was found similar (resp. p: 0.005 and p: 0.092). 

DISCUSSION AND CONCLUSION: Treatment should be encouraged for older AML patients who are not 

eligible for intensive therapy due to comorbidities and poor performance. While combinations of HMA with new 

investigational therapies are promising strategies, there is a need for the investigation of new combinations of 

HMA with easily accessible agents for developing countries where expensive new agents are not available. With 

the survival and response advantage, AZA-etopocide-AraC combination therapy can be a treatment option for 

selected patients. 

javascript:admin('emu.asp?pdir=aot&plng=tur&abstract_un=AOT-27576&postto=Mcorres&user_un=U-4583405808')
http://www.actaoncologicaturcica.com/
javascript:lookus('https://orcid.org/0000-0003-4766-1861')
javascript:lookus('https://orcid.org/0000-0003-4025-741X')
javascript:lookus('https://orcid.org/0000-0002-2455-0969')
javascript:lookus('https://orcid.org/0000-0002-9596-4042')
javascript:lookus('https://orcid.org/0000-0001-9386-7604')
javascript:lookus('https://orcid.org/0000-0003-3829-289X')
javascript:lookus('https://orcid.org/0000-0003-3829-289X')
javascript:lookus('https://orcid.org/0000-0001-5008-5004')
javascript:lookus('https://orcid.org/0000-0003-2824-1044')


Orginal Article   392 
 

Adress for correspondence: Uzm. Dr. Senem Maral  Dıskapı Yıldırım Beyazıt Research And Training Hospital, Ankara,turkey 
e-mail: senemmaral@gmail.com 

Available at www.actaoncologicaturcica.com 

Copyright ©Ankara Onkoloji Hastanesi 

 

Keywords: Azacitidine, Etoposide, Cytosine Arabinoside, Acute Myeloid Leukemias  

 

 

INTRODUCTION 

Acute myeloid leukemia (AML) is a 

hematological malignancy which affects the old 

population with a median age at diagnosis of 70 

years (1). Previous studies have shown that 

approximately 10% of the old AML population 

are alive at 5 years from diagnosis. There are 

prognostic and therapeutic challenges to dealing 

with these patients due to multiple 

comorbidities, age-related system disfunctions, 

low performance status and intolerance of 

chemotherapy. In daily practice, the decision for 

treatment is made by clinicians considering the 

age, co-morbidities and performance status of 

the patient. With the usage of hypomethylating 

agents(HMA), survival rates and quality of life 

have improved in AML cases ineligible for 

intense therapy. Combinations of HMA with 

new therapeutics are promising strategies 

currently (2-10). 

While intensive chemotherapies are 

recommended for fit old patients who are able 

to tolerate the treatment, low intensive therapies 

and supportive care are considered better 

options for frail and vulnerable patients. More 

than half of older AML patients receive no 

therapy in 3 months after diagnosis  (11,12) . 

Furthermore, patients who received intensive 

chemotherapy have been reported to have a high 

30-day mortality rate (13). With the 

encouraging outcomes of previous reports, the 

aim of this study was to investigate the efficacy 

of a combination including azacytidine (AZA), 

etoposide and cytosine arabinoside (Ara-C), 

which is used as standard care for unfit or old 

AML in our Hematology Department. The 

outcomes of this combination therapy were 

compared with those of low-intense therapy in 

older AML patients who did not accept to 

receive the systemic treatment. 

MATERIAL AND METHODS 

Patients and Treatment modalities  

A retrospective analysis was made of newly-

diagnosed, treatment-naïve AML patients who 

were treated in our Hematology Department 

between 2010 and 2018.  Patients were included 

in two groups according to treatment 

modalities.  In first group, patients were treated 

with a combined hypomethylating agent (CHA) 

protocol which included AZA 75 mg/m2 

subcutaneous (sc) injection for 7 days, 

etoposide 50 mg/m2/ 2 hours intravenous 

infusion (iv) for 3 days and cytosine arabinoside 

(Ara-C) 40 mg/m2 (sc) /3 days in every 28 

days(Table 1.). The patients in the other group  

received low intense therapy (LIT) including 

low dose cytosine arabinoside(LDAC) 40 

mg/day by sc injection for 10 consecutive days 

every 4 weeks and/or daily hydroxyurea (HU).  

The patients were evaluated according to age, 

comorbidities and ECOG functional status by 

the physician during the treatment decision. The 

similar two groups were formed in terms of age, 

comorbidity and performance.  

Response assessment 

Bone marrow biopsy was taken from the 

patients treated with the CHA protocol to assess 

the response to treatment after four courses.  

The response was determined for the two 

groups according to the criteria of the 

International Working Group (IWG) in AML. 

Duration of treatment, overall survival (OS), 

ORR, and the number of treatment-associated 

febrile neutropenic attacks were compared 

between the groups. 

Ethical approval  

All procedures performed in studies involving 

human participants were in accordance with the 

ethical standards of the institutional and/or 

national research committee and with the 1964 

Helsinki Declaration and its later amendments 

or comparable ethical standards. As a standard 

of care/action our department, the patient 

records confirmed that all the study patients 

gave informed consent at the time of 

hospitalization and before the administration of 

chemotherapy and other relevant 

diagnostic/therapeutic standards of care. 

Approval for the study was granted by the 

Ethics Committee of Ankara Yıldırım Beyazıt 

Dıskapı Research and Training Hospital. 

Statistical analysis 

Statistical analysis was made using SPSS 

version 24.0 software (Chicago, IL, USA). In 

the comparison of independent variables with 

homogeneous distribution, the Independent 

Samples t-test was used for parametric variables 
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and data were expressed as mean  standard 

deviation. Differences between the groups in 

respect of  non-parametric continuous variables 

were investigated with the Mann– Whitney U‐
test.  Data were expressed as median (min-max) 

values. Estimated probabilities of survival were 

calculated using the Kaplan-Meier method, and 

the log-rank test was applied to evaluate 

differences between survival distributions. All 

statistical tests were two-sided, and a p-value of 

0.05 was considered statistically significant.  

RESULTS 

Totally 64 newly-diagnosed, treatment-naïve 

AML patients (33 females, 31 males) were 

analyzed retrospectively. Thirty-two patients 

(n:32) were treated with CHA protocol, thirty-

two patients (n:32)  treated with LIT. Thirteen 

patients in LIT group (40%) received LDAC 

alone, 12 patients (38%) with HU + LDAC 

combination and 7 patients (22%) with HU. The 

mean age of patients was similar between the 

two groups (resp. CHA group and LIT group 

76±3,92  years versus 76±4,70 p:0.977). ECOG 

PS was defined 2 for all patients in two groups. 

Initial median blast count was found to be 

similar in both groups (CHA 50% vs LIT 60%, 

p: 0.678). No statistically significant difference 

was found between the groups in respect of the 

hemoglobin, platelet, white blood cell count 

(p>0.05). Cytogenetic and molecular prognostic 

factors were evaluated in 24 patients (75%) (12 

patients from each group). A normal 

cytogenetic risk profile was detected in 14 

patients (CHA:9 vs LIT:5 patients) and a poor 

cytogenetic risk profile (complex karyotype) 

was noticed in 2 patients in the LIT group. The 

patient characteristics and laboratory results 

were summarized in Table 2. 

  The median duration of treatment was 3 

months in the LIT-treated group. Mortality was 

seen in 5 patients (15.6%) within 30 days of 

treatment due to severe disease. In the CHA 

group, the median duration of treatment was 4 

months. The salvage therapy was not used for 

any patient who relapsed /refractory to CHA 

treatment. Mortality within 30 days of treatment 

was not seen in CHA protocol treated patients. 

Overall survival of all patients was 

found statically similar between two groups 

(median OS: 8 months vs. 4 months; p = 0.092) 

Bone marrow examination after 4 courses could 

be evaluated in 20 patients of the CHA group 

and response was achieved in 8 patients (25%).  

Bone marrow biopsy was not performed to 

assess the response of the LIT-treated patients. 

All continued to receive the same therapy until 

death from diagnosis. Response to treatment 

was assessed according to persisting peripheral 

blasts counts. None of the LIT-treated patients 

were achieved response.  Duration of therapy 

and response to treatment are summarized in 

Table 3. 

Febrile neutropenic attack episodes 

were observed in CHA-treated patients more 

frequently. (CHA n:27, 84% vs LIT n:17, 53%). 

(median attack number of  febrile neutropenia 

CHA: 2 versus LIT:1, p: 0.001) (Table 3). 

Granulocyte stimulating agents were not 

administered to patients during neutropenic 

episode. Appropriate supportive care with 

transfusion was applied as necessary in both 

groups.  

Table 1: Protocol of combination therapy 

 

Azacitidine 75 mg/m2 subcutaneous (sc) injection for 7 

days, etoposide 50 mg/m2 intravenous infusion (iv) for 3 

days and cytosine arabinoside (Ara-C) 40 mg/m2 (sc) for 

3 days in every 28 days.  

 

Table 2:Characteristics of patients 

 

 Da

y1 

Da

y2 

Day

3 

Day

4 

Day

5 

Day

6 

Day

7 

Azacitidi

ne 

75mg/m2  

 

+ 

 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

Etoposide  

50 

mg/m2 

+ + +     

(Ara-C) 

40 

mg/m2  

+ + +  

 

   

 CHA          LIT p 

  n               %                                                                     n             %                                                                  

LDAC   13            40           

HU    7              22           

HU + LDAC          12             38          

Male 18 (56) 15                 (47)  

Female 14 (44) 17                   (53)  

Mean Age±SD, 

years  

76 ±4,7    76±3,9  0.977 

 Median Wbcx103 

(IQR) 

4.1 (1.8-28.0)  9(3.2-46.5) 0.055 

Median Hb g/dl 

(IQR) 

9 (8.1-10.2)  8.4 (6.9-9.3) 0.063 

Median Pltx103 

(IQR) 

60 (35-125) 48 (29-71) 0.101 

Median blast 

Count%(IQR) 

50 (40-70) 60 (40-90) 0.678 
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CHA: Combine Hypomethylating gent  LIT: Low 

Intensive Therapy,  LDAC: low dose cytosine arabinoside 

HU: hydroxyurea,  Wbc:White blood counts, 

Hb:Hemoglobin, Plt: Platelets 

Table3: Evaluation of treatment response  

 

DISCUSSION 

The treatment of older patients with AML is 

limited and unsatisfactory. Although there have 

been developments in treatment in recent years, 

there is no standard approach for this 

population. The decision for treatment is made 

by clinicians based on the chronological age, 

performance status, and co-morbidity of the 

patients. The treatment goals for these patients 

who are not eligible for ASCT are to extend 

survival and improve quality of life by 

transfusion independence. Azacitidine, which is 

a DNA methyltransferase inhibitor,  

recommended for patients with high-risk MDS 

and AML patients (15-19). The aim of this 

combination protocol is synergize and increase 

the effect of AZA with etoposide and Ara-C 

which are antileukemic agents .  

We thought that the use of this protocol 

would be effective for AML patients who are 

not suitable for intensive treatment.  CHA-

treated patients were observed to have longer 

OS than the LIT-treated patients.  

  Radujkovic et al first compared the 

efficacy of AZA and LDAC treatments in 65 

AML patients with high bone marrow blast 

counts (≥30%). Response and hematological 

improvement rates were reported to be low and 

similar in both treatment groups (p:0.39) with 

estimated 1-year survival rates of 15% and 13% 

in the AZA and LDAC groups, respectively 

(19).  

In a large cohort, Dombret et al 

compared ORR and OS rates of AZA therapy 

alone and conventional care regimens (LDAC, 

supportive care only, standard induction 

chemotherapy). AZA therapy was reported to 

be more advantageous with an increased median 

OS (10.4 versus 6.5 months). ORR were not 

superior with azacitidine (27.8% vs 25.1%, 

p:0.5384) (18). The results of that study 

confirmed the clinical observation that AZA can 

have meaningful clinical activity (e.g., 

transfusion independency) and improve 

survival, even if CR is not achieved. 

Tombak et al investigated the efficacy 

and safety of AZA in Turkish AML patients 

with >30% BM blasts. In that study, 39.4% of 

all the patients had received first-line therapy 

including intensive chemotherapy, hydroxyurea 

or low-dose cytarabine prior AZA. ORR of 

patients who were unresponsive to AZA therapy 

was 18.3% and 53.8 % with median OS of 12 

months. Febrile neutropenia was documented in 

60.8% of the patients (20). 

In a recent study by Onec et al. with 

fewer patients, it was suggested that 

combinations of AZA with etoposide and ARA‐
C  significantly increase response rates and 

prolong survival (21). 

The current study combination of HMA 

therapy was observed to have survival 

advantage when compared with LIT therapy. 

When compared with previous studies, the 

results of the current study show that CR rates 

were improved with combination rather than 

AZA therapy alone.  

In the current study, CHA treated 

patients experienced febrile neutropenic attacks 

more frequently (p:0.001). Febrile neutropenia 

and infections may affect the overall survival 

rates. Increased febrile neutropenia episodes 

and prolonged hospitalization time seem the 

disadvantages of the therapy. Patients during 

neutropenic episodes should manage carefully. 

This paper has limitations due to the 

retrospective design of the study. The 

cytogenetic risk factors that may affect the 

disease characteristics should be evaluated for 

all patients.  

In conclusion, treatment should be 

encouraged for older AML patients who are not 

eligible for intensive therapy due to poor 

performance status. While combinations of 

HMA with new investigational therapies are 

promising strategies, there is a need for the 

 CHA LIT p 

30-day 

mortality 

0 5 0.005 

#Median 

Febrile 

neutropenia 

(IQR) 

2(1-2) 1(0-1) 0.001 

Treatment 

time, 

month 

(IQR) 

4(2.5-5.5) 3(1.5-4) >0.05 

OS, month 

(IQR) 

8(6.16-983) 4(2.30-5.39) 0.092 

ORR(%)  8(%25) 0 0.011 
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investigation of new combinations of HMA 

with easily accessible agents for developing 

countries where expensive new agents are not 

available. 
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