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ABSTRACT
Objectives: Acute myeloid leukemia (AML), the most common form of acute leukemia, is treated
by remission induction and post-remission therapy. Remission induction is usually achieved by
administration of cytarabine along with an anthracycline such as Daunorubicin (DAU) or Idarubicin
(IDA). Our objective was see the benefits if any  of IDA over DAU in AML therapy.
Methodology: Eighty adult AML patients were enrolled in this study, where 40 received DAU
and 40 were treated with IDA. Remission status in each subject was studied and response to
therapy was subsequently analyzed using SPSS.
Results: Complete remission, partial remission and no responsive status were 15, 19, and 14
respectively for patients on DAU and 14, 18, and 11 for patients on IDA protocol. No significant
benefit was detected for IDA compared to DAU in response to therapy.
Conclusion: We found no benefit in using IDA over DAU in induction therapy for AML patients
treated in northwest of Iran.
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INTRODUCTION

Acute myeloid leukemia (AML) is known as
the most common form of acute leukemia
among adults with higher incidence in older
patients.1 Treatment of acute myelogenous leu-
kemia (AML) is divided into remission induc-
tion and post-remission therapy. Remission in-
duction is usually with cytarabine and an
anthracycline.2 Induction therapy for newly di-
agnosed AML patients should consist an ad-
ministration of cytarabine (100 mg/m2) as con-
tinuous intravenous infusion over 24 hour for a
week along with and daunorubicin, idarubicin,
or mitoxantrone.3

As reported by Tallman MS4 and Bishop JE,5

approximately, 50 to 75 percent of adults with
AML achieve complete remission (CR) when
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treated with cytarabine and any one of
daunorubicin, idarubicin or anthracenedione
mitoxantrone. Further reports have described
a superior benefit for IDA,2,6,7 while other stud-
ies reported a higher remission rate.8 Our
objective was to see if IDA has any benefit over
DAU in AML therapy.

METHODOLOGY

We studied 80 adult patients diagnosed as
AML and treated them in Shahid Ghazi Hema-
tology Oncology Center from 2005-2008. Pa-
tients were diagnosed as AML after examining
peripheral blood and bone marrow aspiration
slides stained by Wright Giemsa, along with
reports of cytochemistry, immunophenotyping
and bone marrow biopsy tests. Criteria for AML
diagnosis was detecting a minimum of 20%
myeloblasts in the bone marrow aspiration
while slides were reviewed by two hematolo-
gists. Bone marrow biopsies were reported by
hematopathologist. Unfortunately, cytogenetics
or molecular studies were not available.

Forty patients received cytarabine (100 mg/
m2) over 24 hours infusion for seven days along
with intravenous administration of DAU (45
mg/m2) for three days. The other group of pa-
tients were treated the same way but IDA (12
mg/m2) replaced DAU. Patients diagnosed with
AML type M3 also received a 45 mg/m2 dose
of All-trans-Retinoic Acid (ATRA) in addition
to chemotherapy. All patients gave informed
consent. Antibiotics, granulocyte colony stimu-
lating factor (GCSF) and packed cell or platelet
transfusion were used based on our routine pro-
tocols. Inclusion criteria were all adult AML
patients who were eligible to receive chemo-
therapy. Excluding criteria consisted ejection
fraction of <45% in echocardiography or hav-
ing ECOG 3. Four hematologists reviewed the

bone marrow aspiration for remission status 14
days after chemotherapy. Remission was estab-
lished by 25% or more bone marrow cellular-
ity, less than 5% of myeloblasts and improving
peripheral blood and clinical status. To confirm
complete remission, another bone marrow as-
pirate was examined a month later. Patients
who had established remission according sec-
ond aspiration received two courses of consoli-
dation therapy but patients with partial remis-
sion (those with 5 to 20% blasts in bone mar-
row) received another course of the induction
protocol. The non responsive cases, which were
shown to have more than 20 percent of blasts
in the bone marrow, were excluded from the
study and treated with a salvage regimen. The
data collected in this study were analyzed by
means of SPSS.

RESULTS
Demographic status of the two groups of

patients and the response to treatment as well
as details regarding partial remission after
repeated treatments are shown in Table-I, II and
III respectively.

This study showed that complete remission,
partial remission and nonresponsive status
were 15, 19, and 14 for patients on DAU and 14,
18, 11 for patients on IDA protocol.
Based on the probability value of equal to 0.977
& 0.918, no significant difference was seen be-
tween the two induction protocols in terms of
response to therapy. No difference was also seen
in response to therapy in different age groups.

DISCUSSION
Several reports have shown superiority of

chemotherapy regimens containing IDA in the
treatment of AML patients.6,7 Higher response
rate or survivals in some age groups have been
shown accordingly.8 This study was conducted

Table-I: Demographic status of two groups of patients is described below.
Groups Sex Age
DAU Male Female 10-20 23-30 30-40 40-50 50-60 60-70 70-80

23 17 5 12 9 6 5 1 2
Sex     Age

DAU Male Female 10-20 23-30 30-40 40-50 50-60 60-70 70-80
26 14 7 12 7 7 5 2 0
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to evaluate response to therapy in adult AML
patients on two different chemotherapy proto-
col containing Cytarabine plus DAU or IDA
(7+3) in Tabriz, Iran.

The outcome of adult patients with AML
depends on a variety of factors including age,
intensity of post remission therapy, biologic
characteristics of the disease and the most im-
portant is the status of relevant cytogenetics at
presentation stage.4 We couldn’t find any su-
periority using IDA in regard with the response
to therapy. However, the survival of patients
may show differences in respect with receiving
DAU or IDA. This study did not include cyto-
genetic studies. The cytogenetic status of pa-
tients in different regions and makeup may also
influence the response to chemotherapy. The
age of the patients is another factor for evaluat-
ing the outcome, Kimby E. and coworkers re-
ported a higher CR rate, especially in younger
patients receiving IDA in induction therapy.8

AML in the elderly patients is characterized
by intrinsic biological features implying an en-
hanced chemoresistance. Leoni F and colleagues
evaluated the efficacy of an induction protocol
with attenuated-dose of 8 mg/m2 IDA for 3 days
plus cytarabine and Etoposide in 26 AML pa-
tients aged above 60. The values of the area
under the serum concentration curve of IDA
metabolite indicated that the two patient groups
received a very similar exposure to the drug
despite the different doses.9

We used the same dose of chemotherapy
drugs in young and elderly patients and did not
see any difference in response regarding the age.
Nevertheless, the survival of patients could be
evaluated in the other study.

Long term complications, cost effectiveness
and toxicity of the therapeutic regimens are im-
portant matters in any chemotherapy protocol
designation. Some reports denote less
cardiotoxicity for IDA than other
antracyclins.10,11 We had any clinical cardiac
dysfunction in the two groups of patients but it
needs long term follow up of the patients for
adequate evaluation. IDA is expensive than
DAU in our country (~1000 $ Versus 360 $ for
3+7 protocol) so IDA containing protocol would
be ~ 1500 $ more expensive than DAU contain-
ing regimen in the treatment of the patient
(one 3+7 induction and two 2+5 consolidation
protocol).

Gastrointestinal (GI) toxicities including
mucositis, nausea and vomiting, and hepatic
dysfunction are the most common reported side
effects for IDA.12,13 We observed no clinical cor-
relation in GI toxicities regarding IDA versus
DAU.

The karyotype of the leukemia cells may
provide three groups of favorable, intermedi-
ate, or poor at prognosis. Other factors include
the presence of transmembrane transporter pro-
teins, which extrude certain chemotherapy
agents from the cell and confer multi drug re-
sistance. Mutations in specific genes such as
WT1, CEBPA, BAX or their over-expression and
the ratio of BCL2 to BAX, BAALC, EVI1, KIT, and
FLT3 could alter the cytogenetic status of pa-
tients and their responsiveness to chemotherapy
regimen.4

Lack of molecular and cytogenetic investiga-
tions in using IDA for treatment of AML in Iran
potentially hinders a clear resolution for inter-

Table-II: Response to treatment as evaluated after
examining slides prepared from bone marrow aspirates.

                                                    First BM
DAU Unknown Dead C.Remission P.Remisson No reponsive

1 3 12 13 11
IDA Unknown Dead C.Remission P.Remisson No reponsive

2 3 13 12 10

Table-III: Response to therapy in patients with
partial remission after repeated treatment is

described below.
DAU-Partial

Unknown Nonresponsive C. Remission Partial
1 3 3 6

IDA-Partial
Unknown Nonresponsive C. Remission Partial

4 1 1 6
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pretation clinical data. Better definition of the
complex process initiating and sustaining the
leukemia process will lead to a better therapeu-
tic intervention and improved cure rates. Spe-
cific attention must be given to prognostic fac-
tors that identify subtypes of AML in which
specific tailored therapies may provide supe-
rior efficacy.

CONCLUSION
This study demonstrated no benefit of IDA

over DAU in induction therapy for AML pa-
tients in northwest of Iran. Further studies are
needed to assess survival rate of the patients in
correlation with response to therapy with
including prognostic factors.

ACKNOWLEDGMENT
This study was supported by Tabriz Univer-

sity of Medical Sciences.

REFERENCES
1. Kell J. Treatment of relapsed acute myeloid leukemia. Rev

Recent Clin Trials 2006;1(2):103-11.
2. Foon KA, Gale RP. Therapy of acute myelogenous leukemia

Blood Rev 1992;6(1):15-25.
3. Cripe LD, Hinton S. Acute myeloid leukemia in adults. Curr

Treat Options Oncol 2000;1(1):9-17.

4. Tallman MS, Gilliland DG, Rowe JM. Drug therapy for acute
myeloid leukemia. Blood 2005;106(4):1154-63.

5. Bishop JF. Approaches to induction therapy with adult acute
myeloid leukaemia, Acta Haematol 1998;99(3):133-7.

6. Whittington R, Goa KL. Idarubicin: a pharmacoeconomic
evaluation of its use in adult patients with acute myeloid
leukemia. Pharmacoeconomics1993;4(4):287-307.

7. Schiffer CA, Lee EJ. Approaches to the therapy of relapsed
acute myeloid leukemia. Oncology (Williston Park)
1989;3(8):23-7.

8. Kimby E, Nygren P, Glimelius B;SBU-group. Swedish Coun-
cil of Technology Assessment in Health Care. A systematic
overview of chemotherapy effects in acute myeloid leuke-
mia. Acta Oncol 2001;40(2-3):231-52.

9. Leoni F, Ciolli S, Giuliani G, Pascarella A, Caporale R, Salti
F, et al. Attenuated-dose idarubicin in acute myeloid leu-
kaemia of the elderly: pharmacokinetic study and clinical
results. Br J Haematol 1995;90(1):169-74.

10. Nousiainen T, Jantunen E, Vanninen E, Remes J, Puustinen
J, Rantala A, et al. Acute neurohumoral and cardivascular
effects of idarubicin in leukemia patients. Eur J Haematol
1998;61(5):347-53.

11. Anderlini P, Benjamin RS, Wong FC, Kantarjian HM,
Andreeff M, Kornblau OBrien S, et al. Idarubicin
cardiotoxicity: a retrospective study in acute myeloid leuke-
mia and myelodysplasia. J Clin Oncol 1995;13(11):2827-34.

12. Hayat M, Hurteloup P, Parmentier C, Carde P, Pico JO,
Schlumberger M, et al. Phase I trial of Idarubicin (4-
demethoxydaunorubicin) in adult acute leukemia. Invest
New Drugs. 1984;2(4):375-9.

13. Tamura K. A phase I study of idarubicin hydrochloride in
patients with acute leukemia. The idarubicin study group of
Japan. Semin Hematol. 1996;33(4):2-11.

Table-IV: The results of statistical analysis of IDA and DAU below.
IDA

Cumulative percent Valid percent Percent Frequency
Complete remission 32.5 32.5 32.5 13
Partial remission 62.5 30.0 30.0 12
Non-responsiveness 87.5 25.0 25.0 10
Dead 95.0 7.5 7.5 3
Non-reliable 100.0 5.0 5.0 2
Total --- 100.0 100.0 40
DAU

Cumulative percent Valid percent Percent Frequency
Complete remission 30.0 30.0 30.0 12
Partial remission 62.5 32.5 32.5 13
Non-responsiveness 90.0 27.5 27.5 11
Dead 97.5 7.5 7.5 3
Non-reliable 100.0 2.5 2.5 1
Total --- 100.0 100.0 40
Chi-Square Tests
Pearson Chi-Square Asymp. Sig. (2-sided) df Value
Likelihood Ratio 0.977 4 0.461
Linear-by-Linear Association 0.977 4 0.467
N of Valid Cases 0.918 1 0.011
Pearson Chi-Square --- --- 80


