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Purpose: The present study aimed to compare treatment outcome of idarubicin versus doxorubicin in combination
with Ara-C as induction therapy for untreated AML patients.

Patients and methods: This retrospective study included 143 patients with de novo AML. All patients received full
dose of standard induction therapy (3 + 7) using anthracyclines (doxorubicin or idarubicin) and cytarabine.

Results: The studied groups had comparable CR. No significant differences were noted between the studied
groups regarding DFS and OS. The DXR group had significantly lower cost in comparison to IDA group.
Conclusions: Idarubicin doesn’t have a clear advantage over doxorubicin in treatment of AML.

1. Introduction

Acute myeloid leukemia (AML) is heterogeneous hematologic ma-
lignancy characterized by unregulated proliferation of the blood-
forming cells in the bone marrow [1]. In Egypt, the incidence of AML
in expected to increase by 114.0% in the year 2050. The highest inci-
dence is expected to be in the age range of 50 to 70 years. It’s higher in
males than females till the age of 60, beyond which the incidence starts
to be more in females [2].

The main goals of initial induction chemotherapy for AML are rapid
disease control through achievement of complete remission (CR), long-
term survival, and low relapse rates with minimal induction toxicity.
The (7 + 3) regimen combining an anthracycline with cytarabine has
formed the backbone of AML induction for decades. In the late 1980s,
idarubicin was introduced into clinics, and 3 randomized studies
comparing idarubicin with daunorubicin reported significantly higher
complete remission (CR) rates with idarubicin treatment [3].

Modification to idarubicin (IDA) 12 mg/m2 has resulted in an
improved curative effect and fewer adverse events. In 2010, the National
Comprehensive Cancer Network (NCCN) recommended IDA 12 mg/
m?as the first-line induction dosage [4].

In Egypt, doxorubicin was used till the end of 2014 where idarubicin
started to be used in the AML protocol (3 + 7). However, it was noticed
that there is no change in the number of refractory and replaced

patients. We aimed in this retrospective study to compare patients’
response to idarubicin (12 rng/m2 for 3 days) versus doxorubicin (45
mg/m? for 3 days), in combination with Ara-C (100 mg/m? for 7 days),
as induction therapy for previously untreated adult AML patients.

2. Patients and methods

The present retrospective study was conducted at the National
Cancer Institute (NCI), Cairo University, Egypt. The study protocol was
approved by the institutional review board. The study included 143
patients with de novo AML. All patients were subjected to careful history
taking, thorough clinical examination and radiological assessment when
indicated. Laboratory investigations included complete blood count,
morphological examination of bone marrow aspirate, immunopheno-
typing, conventional karyotyping and molecular study for FLT3, NPM1
and CEBPA mutations as a part of the routine diagnostic work-up of a
patient with suspected AML according to the WHO classification [5].

All patients received full dose of standard induction therapy (3 + 7)
using anthracyclines (doxorubicin or idarubicin) and cytarabine.
Cytarabine was given in a dose of 100 mg /m? continuous IV infusion for
7 days. Anthracyclines were given IV for 3 days (doxorubicin (DXR): 45
mg /m? or idarubicin (IDR): 12 mg /m?). Patients were excluded if they
had promyelocytic leukemia, received different induction chemo-
therapy or if they were pregnant.
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Patients’ medical records were thoroughly revised and relevant data
were collected. These included baseline patient characteristics, pre-
induction investigations, treatment response, adverse events, the time
of death, the time of relapse and the last time of follow up.

2.1. Outcome parameters

The primary endpoint of the present study is achieving complete
remission (CR). CR was defined as blasts <5% in bone marrow, no
leukemic blasts in peripheral blood, recovery of peripheral neutrophil
counts to more than 1.0 x 10%/L, platelet counts to more than 100 x
10°/L, and no evidence of extra-medullary disease. The secondary
endpoint is patient relapse or death. Relapse after CR was defined as the
presence of at least 1 of the following: reappearance of leukemic blasts in
the peripheral blood and recurrence of more than 5% blasts in the bone
marrow. Overall survival (OS) was calculated from the date of entry into
the NCI until death due to any cause and was censored at the last follow-
up. Disease-free survival (DFS) for patients who achieved CR was
measured from the date of CR until the date of AML relapse or death of
any cause and was censored at the last follow-up. Treatment costs per
patient were reported until the time of induction.

2.2. Statistical analysis

Data obtained from the present study were statistically analyzed
using the Statistical Package for Social Science (SPSS version 21.0, IBM,
USA). Statistical significance was considered at p values < 0.05.
Continuous data were presented as median and range while categorical
data were expressed as number and percent. Comparison between
continuous data were was achieved using Mann-Whitney U test while
categorical data were compared using chi-square test or Fisher’s exact
test. The Kaplan-Meier method and life table were performed to esti-
mate the survival probabilities, and a log-rank test was used for uni-
variate comparison. Binary logistic regression was used to identify
predictors of CR and Cox hazard regression was used to identify pre-
dictors of DFS and OS.

3. Results

The present study was conducted on 143 adult AML patients. They
comprised 76 patients in the DXR group and 67 patients in the IDR
group. Comparison between the studied groups regarding the baseline
data revealed significantly higher frequency of diabetes in the IDR
group. Also, it was noted that patients in the IDR group had significantly
higher hemoglobin levels (Table 1). The studied groups had comparable
CR (67.1% and 68.7% in DXR and IDR groups respectively, p = 0.84).
While we noted that IDR group patients experienced significantly lower
percent of overall non-survivors when compared with DXR group
(50.7% versus 67.1%, p = 0.047). However, no significant differences
were noted between DXR and IDR groups regarding the percent of non-
survivors at 30 (35.5% versus 31.3% respectively, p = 0.6) and 60 days
(41.4% versus 37.3% respectively, p = 0.56). Moreover, the reported
causes of death were comparable between groups (Table 1). Also, no
significant differences were noted between the studied groups regarding
DFS and OS (Table 1, Figs. 1, 2). Interestingly, The DXR group had
significantly lower cost in comparison to IDA group (1021.5 + 254.6
versus 4603.8 + 1196.9 EGP, p < 0.001) (Table 1).

Only adverse cytogenetic risk was found to be independent predictor
of CR in the studied patients [OR (95% CI): 16.1 (3.29-79.06), p =
0.001] (Table 2). Independent predictors of DFS included patients’ age
[HR (95% CI): 1.03 (1.0-1.05), p = 0.01] and achievement of CR [HR
(95% CI): 0.32 (0.2-0.53), p<0.001] (Table 3) while independent pre-
dictors of OS were patients’ age [HR (95% CI): 1.03 (1.01-1.06), p =
0.004], sex [HR (95% CI): 0.64 (0.42-0.99), p = 0.046], adverse cyto-
genetics [OR (95% CI): 2.94 (1.23-7.0), p = 0.015] and achievement of
CR [HR (95% CI): 0.27 (0.16-0.46), p < 0.001] (Table 4).
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Table 1
Clinical and outcome data in the studied groups.
DXR groupN = IDR groupN = p
76 67
Age (years) median (range) 34.0 35.0 0.13
(19.0-57.0) (18.0-58.0)
Male/female n 42/34 38/29 0.86
BMI (Kg/mz) median (range) 25.2 26.8 0.15
(17.3-43.3) (16.5-41.6)
Comorbidities n (%)
Hypertension 1(1.3) 3(4.5) 0.25
Diabetes - 5(7.5) 0.015
Hepatitis C 2 (2.6) 5(7.5) 0.18
Ischemic heart disease - 3(4.5) 0.062
Lymphadenopathy n (%) 32 (42.1) 29 (43.3) 0.9
Hepatosplenomegaly n (%) 34 (44.7) 35 (52.2) 0.37
FAB classification n (%)
MO 2 (2.6) 2 (3.0) 0.26
M1 29 (38.2) 21 (31.3)
M2 18 (23.7) 25 (37.3)
M4 18 (23.7) 14 (20.9)
M5 8(10.5) 3(4.5)
M6 1(1.3) -
M7 - 2 (3.0)
WBCs (x 10%/ml) median (range) 33.65 17.0 0.28
(1.3-214.0) (1.8-231.0)
Hb (gm/dl) median (range) 7.0 (2.9-12.3) 7.7 (4.0-11.6) 0.03
Platelets (x 10°/ml) median 35.0 45 (4.0-257.0) 0.64
(range) (2.0-525.0)
Blasts (%) median (range) 55.5 (10.0 - 48.5 0.26
99.0) (6.0-95.0)
Cytogenetic risk n (%)
Favorable 9 (11.8) 15 (22.4) 0.17
Intermediate 44 (57.9) 38 (56.7)
Adverse 23 (30.3) 14 (20.9)
Treatment side effects n (%)
Neutropenic fever 76 (100.0) 67 (100.0) NA
Severe septicemia 76 (100) 67 (100.0) NA
Cardiotoxicity 18 (23.7) 20 (29.9) 0.76
Liver dysfunction 14 (18.4) 13 (19.4) 0.86
Renal dysfunction 10 (13.1) 3 (4.5) 0.096
Respiratory dysfunction 10 (13.1) 6 (9.0) 0.38
Complete response n (%) 51 (67.1) 46 (68.7) 0.84
Allogenic stem cell 3(3.9 4 (6.0) 0.58
transplantation n (%)
Overall non-survivors n (%) 51 (67.1) 34 (50.7) 0.047
30-day non-survivors 27 (35.5) 21 (31.3) 0.6
60-day non-survivors 32 (41.4) 25 (37.3) 0.56
DFS (months) median (95.0% CI) 4.0 (1.02-7.0) 5.0 (1.34-8.7) 0.69
0OS (months) median (95.0% CI) 6.0 (2.4-9.6) 8.0 (3.3-12.7) 0.29
Cause of death n (%)
Uncontrolled infection 32 (42.1) 20 (29.9) 0.65
Uncontrolled hemorrhage 14 (18.4) 9(13.4)
Multiple organ failure 4 (5.3) 5(7.5)
Sudden unexpected death 1(1.3) -
Treatment cost/patient (EGP) 1021.5+254.6  4603.8 + <0.001
mean + SD 1196.9

4. Discussion

Doxorubicin is the first liposomal encapsulated drug approved for
management of AML [3]. However, its use was hampered by its asso-
ciation with significant side effects particularly the long-term and
potentially fatal cardiotoxicity [6]. IDA has recently replaced DXR to be
with daunorubicin the most commonly used formulations of anthracy-
clines in management of AML [4].

Remarkably, the wide use of IDA instead of DXR in management of
AML wasn’t adequately discussed in the literature in spite of the clinical
notion that IDA mayn’t add significant benefits to the treatment
outcome and survival rates. The present retrospective study aimed to
document the Egyptian experience with these two drugs.

In our study, both drugs were comparable regarding the achieved
CR, reported side effects, DFS and OS. However it was noted that IDA-
treated patients had significantly lower mortality rate. Findings the
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Fig. 1. DFS in the studied groups.
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Fig. 2. OS in the studied groups.

current study cover an important gap in the published literature to
compare the short and long-term effects of both drugs. In comparison,
the randomized clinical trial of Bezwoda and Dansey [7] found that
better CR and fewer side effects including cardiotoxicity and longer DFS
in IDR-treated patients in comparison to DXR-treated counterparts. In
agreement with our study, the differences between the studied groups
weren’t statistically significant. Notably, the study didn’t report

patients’ OS.

In another randomized clinical study, Intragumtornchai et al. [8]
reported that IDR-treated group had significantly better CR rate in
comparison to DXR-treated group (80.4% versus 56.1%, p = 0.014).
Both groups were comparable regarding the reported side effects. The
study didn’t report patients DFS and OS.

Interestingly, the pooled analysis of data obtained from both studies
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Table 2
Predictors of complete response.

Univariate analysis Multivariate analysis

OR 95% CI p OR 95% CI p
Age 1.02  0.98-1.05 0.33 - - -
Sex 1.04 0.51-2.1 0.92 - - -
Cytogenetic risk
Favorable Ref. - - -
Intermediate 4.03 0.88-18.6 0.074 4.03 0.88-18.6 0.074
Adverse 16.1  3.29-79.06  0.001 16.1  3.29-79.06  0.001
Treatment 1.07  0.53-2.17 0.84 - - -

group
Table 3

Predictors of DFS.

Univariate analysis Multivariate analysis

HR 95% CI p HR 95% CI p
Age 1.02 1.0-1.04 0.02 1.03 1.0-1.05 0.01
Sex 0.79 0.54-1.17 0.25 - - -
Cytogenetic risk
Favorable Ref. - - - - -
Intermediate 1.4 0.77-2.5 0.28 1.16 0.64-2.09 0.64
Adverse 2.69 1.41-5.13  0.003 1.76  0.89-3.48 0.1
CR 348 2.2-55 <0.001 0.32 0.2-0.53 <0.001
Treatment 1.07 0.72-1.6 0.73 - - -

group
Table 4

Predictors of OS.

Univariate analysis Multivariate analysis

HR 95% CI p HR 95% CI p
Age 1.03  1.01-1.05 0.004 1.03 1.01-1.06  0.004
Sex 0.64 0.41-0.97 0.037 0.64 0.42-0.99 0.046
Cytogenetic risk
Favorable Ref. - - - - -
Intermediate 2.37 1.07-5.26 0.033 1.83 0.82-4.09 0.14
Adverse 456 1.98-10.52 <0.001 294 1.23-7.0 0.015
CR 417  2.57-6.78 <0.001  0.27 0.16-0.46  <0.001
Treatment 1.23  0.8-1.91 0.35 - - -

group

concluded that IDR treatment was associated with significantly better
CR in spite of fact that the authors of this meta-analysis noted the low
qualities of evidence derived from both studies [9].

In the present study, it’s remarkable that DXR-treated patients had
lower rate of cardiotoxicity in spite of lack of statistical significance.
This contradicts other findings reported by comparative experimental
[10] and clinical studies [7] that indicated a higher prevalence of car-
diotoxicity in DXR-treated patients.

Noteworthy, the present study highlighted the significantly lower
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cost associated with DXR use. Considering the comparable effects of
both drugs on DFS and OS in our study and in other studies, the dif-
ferences in treatment cost should be considered in the treatment choice.
Superiority of IDA over DXR isn’t disputed and a clear clinical evidence
derived from randomized clinical studies is strongly advocated.

In conclusion, our study found that idarubicin doesn’t have a clear
advantage over doxorubicin in treatment of AML patients particularly in
terms of DFS and OS. In addition, doxorubicin use was associated with
lower rate of cardiotoxicity and lower cost. Our conclusions, however,
are limited by the retrospective nature of the study.
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