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ABSTRACT

Aim: Disease free survival rate for acute myeloid leukemia (AML) is
still below 50% for the last 30 years. Our objective was to compare the
results of two different dosages of idarubicin (12 mg/m2 versus 8 mg/
m2) therapy for newly diagnosed AML patients.

Method: Sixty eight patients with AML were treated between
February, 1998 and January, 2005. We designed two therapy groups
comprising of 12 mg/m2/day idarubicin therapy (group 1), 8 mg/m2/
day idarubicin therapy and when oral nutrition is broken, we have
given parenteral nutrition (group Il). Overall survival (0S), event free
survival (EFS), disease free survival (DFS) data were assessed and oth-
er tests were performed when needed.

Result: There were 26 patients (38.2%) in group | and 42 patients
(61.8%) in group Il. After the first induction therapy, 20 patients
(76.9%) in group | and 36 in group Il (85.7%) had CR or partial re-
mission. After two courses of induction, treatment-related mortal-
ity (TRM) was 34.6% in group | and 7.1% in group Il (p: 0.006). OS
of the patients in group I/1l were 44/81% for 12 months, 34/54% for
24 months, 29/48% for 36 months. EFS were 43/65% for 12 months,
34/50% for 24 months, and 29/50% for 36 months. OS and DFS rates
were statistically significant but EFS rates were not, in group | and Il.

Conclusion: The protocol with idarubicin dose of 8 mg/m2/day has
less TRM in comparison to that of 12 mg/m2/day and has better OS
and EFS.

Key words: AML, leukemia, nutrition, parenteral nutrition, child-
hood, idarubicin.
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Cocukluk Cagindaki Akut Myeloid Lésemi Tedavisinde Azaltilmis Doz idarubisin ve Parenteral
Beslenme Tedavisi

Amacg: Akut myeloid l6semi (AML) hastaligi icin sagkalim orani, son 30 yildir % 50’nin hala altindadir. Amacimiz, idarubicinin iki
farkli dozlari ile tedavi edilen (12 mg/m2 karsi 8 mg/m2) yeni tani AML hastalarinin sonuclari karsilastirmaktir.

Metod: Altmis sekiz AML hastasi Subat 1998 ve Ocak 2005 tarihleri arasinda tedavi edildi. Iki tedavi grubu; idarubicin tedavisi
12 mg/m2/giin (grup 1), 8 mg/m2/giin ve oral beslenme bozuldugunda parenteral beslenme verilen hastalar (grup Il) olarak
sekillendirildi. Genel sagkalim (0S), olaysiz sagkalim (EFS), hastaliksiz sagkalim (DFS) verileri degerlendirildi ve dider testler
gerektiginde yapildi.

Bulgular: Grup I’de 26 hasta (% 38.2) ve grup Il’de 42 hasta (% 61.8) vardi. Ilk tedavi kiirii sonrasi grup I’deki hastalarin 20’sinde
(% 76.9), grup lI’deki hastalarin ise 36’sinda (% 85.7) tam ya da kismi diizelme vardi. Iki kiir sonra, tedaviye bagli mortalite (TRM)
grup I’de % 34.6 ve grup II’de ise % 7.1 idi (p: 0.006). OS grup /1l hastalarda 12 ay, 24 ay, 36 ay icin sirasiyla % 29/48, %34/54 ve %
44/81 oldugu saptandi. EFS 12 ay, 24 ay icin %34/50 icin 43/65 ve% 29/50% 36 ay idi. Grup | ve Il icin OS ve DFS oranlari istatistiksel
olarak anlamli, fakat EFS orani icin anlamli dedildi.

Sonug: Idarubisinin 8 mg/m2/giin dozu verilen protokolii, 12 mg/m2/giin doz verilen protokole gére daha az tedavi iliskili mor-
talite oldugu ve OS ve EFS oranlarinin daha iyi oldugu saptandi.

Anahtar kelimeler: AML, [6semi, beslenme, parenteral beslenme, cocukluk ¢agi, idarubisin.

INTRODUCTION

Although there have been lots of important improve-
ments in the treatment of acute myeloid leukemia (AML)
during the past 30 years, disease free survival rate is still
below 50%. Mortalities are induced by the progress of the
disease due to the resistance to chemotherapeutics and
the complications of the treatment (1). The complete
remission (CR) rate of 38 patients treated in our clinic
[idarubicin 12 mg/m2 (3 days)] between 1992 and 1999
was 71%, and overall survival (OS) for 12 months was 40%
and for 36 months was 23% (2). In this study we observed
that most of the patients died during the first year and
many prior to the first two induction treatments due to
infections arising from acute mucositis and extended my-
elotixicity. That is why we decided to decrease severe
infections due to mucositis and myelotoxicity that are
secondary to chemotherapy. In order to do this we first
decreased the idarubicin dose from 12 to 8 mg/m2/day
and secondly started parenteral nutrition on patients the
oral intake of which had decreased. In this study, our aim
was to compare the results of two different dosage of
idarubicin (12 mg/m2 versus 8 mg/m2) therapy for newly
diagnosed AML (FAB classification) patients.

MATERIALS AND METHODS

The study included 68 patients with AML treated between
February, 1998 and January, 2005. Morphological assess-
ment was performed according to French-American-
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British (FAB) classification. Leukemia diagnosis was per-
formed in the patients who had blast over 30% in their
bone marrow aspiration samples. Bone marrow samples
were stained with Wright-Giemsa, PAS, Sudan black
and esterase stainings. Hepatomegaly, splenomegaly,
lymphadenopathy and bleeding detected in the physi-
cal examination of all patients were recorded. Routine
blood counts were also performed. Liver and renal func-
tion tests, flow cytometric examination, monoclonal an-
tibodies and OS, event-free survival (EFS), disease free
survival (DFS) were assessed. If blast rate was below 5%
in the bone marrow, complete remission and if that was
between 5-20%, partial remission was determined. The
drugs used in the treatment of AML on group | is shown
in Table 1. For Group I, the dosage of idarubicin (8 mg/
m2/day, 3 doses) was reduced at induction phase I-Il
and TPN was begun.

This study was prospective and has been approved by
the local ethics committee and written informed con-
sent of all parents were taken.

Statistics tests

Statistical analyses were performed by SPSS 10.0 pack
program. Chi-square and Kaplan Meier tests were ap-
plied for the evaluation of the data. p<0.05 was consid-
ered as statistically significant.

RESULTS

Out of 68 cases involved in the study groups, 35 (51.5%)
were male and 33 (48.5%) were female. The mean age
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Table 1. Using drugs in treatment of group | and Il

Induction phase-I and Il
(every 3 weeks)

Consolidation
phase |

Consolidation
phase I

Maintenance therapy

Cytosine arabinoside; 100
mg/m2 every 12 hr for 30
minutes (iv), 14 doses,
Idarubicin: 8-12 mg/m2/day,
0-2 days (iv), 3 doses,

VP-16: 100 mg/m2/day for
60 minutes (iv), 3-5 days, 3
doses,

Cystosine arabinoside

Cytosine arabinoside: 3 gr/
m2 every 12 hr for 4 hours
(iv), 0-1 days, 4 doses,
L-Asparaginase: 6000 U/m2
(im) at 42nd hour,
Methotrexate (intrathe-
cal): Day 0

Idarubicin: 8-12 mg/m2/day,
0-1 days (iv), 2 doses,
Cytosine arabinoside: 200
mg/m2/dose for continuous
infusion, 1-5 days, 5 doses,
VP-16 : 100 mg/m2/day for
60 minutes (iv), 1-5 days, 5
doses,

Methotrexate (intrathecal):

6-Thioguanine: 75 mg/m2/
day p.o., 0-27 days,
Vincristine: 1.5 mg/m2 iv,
day 0,

Cytosine arabinoside: 75
mg/m2/day iv, 0-3 days,
Cyclophosphamide: 75 mg/
m2/day iv, 0-3 days.

Note: Maintenance therapy is repeat-

(Intrathecal): Day 0

ed every 30 days, given for 12 cycles
Day 0 y ys, given f y

Tablo 2. Complications during AML treatment

Complications Induction phase |

Induction phase Il

Consolidation phase I-11 Maintenance

Groupl Groupll Groupl Groupll Groupl Groupll Groupl Groupll

n% n% n% n% n% n% n% n%
Neutropenia 26/100 42/100 17/85 33/82.5 12/80 3/27.3
Febrile neutropenia 23/ 88.5 38/90.5 13/65 24/60 6/40 17/50 2/18.2 5/16.1
Mucositis 20/ 76.9 16/38.1 6/30 15/37.5 4/26.6  6/17.7 5/16.1
Pulmonary i. 5 /19.2 11/26.2 4/25 4/10 3/20 3/8.8 1/9.1 3/9.7
Gastroenteritis 5 /19.2 15/35.1 3/15 8/20 2/13.3  4/11.8 3/27.3 3/9.7
Abscess 2/7.8 3/7.1 1/5 4/10 1/6.6
Urinary i. 3/11.5 1/5 4/10 2/5.9 1/3.2
Upper respiratory i. 2/7.8 1/2.4 1/5 2/5 1/6.6 4/11.8 5/45.5 6/19.4
Bleeding 2/7.8 4/9.5 3/15 1/2.5 1/6.6 2/18.2
Coagulopathy, hepatitis 4/ 15.4  5/11.9 1/5 1/6.6
Cardiac failure 1/3.8 2/4.8
Anal lesions 3/ 115 5/11.9 2/10 2/5.9
Menengitis (-) 1/5
Sepsis 4/ 154 2/4.8 1/5 1/2.5 1/6.6 3/8.8 1/3.2
CNS involvement 1/2.4
Thrombosis 1/2.5
Chicken pox 1/3.2
Total patient n 26 42 20 40 15 34 11 31

% 100 100 76.9 95.2 57.7 81.0 42.3 73.8

was 85.3+46.9 months (range 6-168 months). There
were 26 patients (38.2%) in group | and 42 (61.8%), in
group Il. The complications that occurred during ther-
apy can be seen in Table 2. These complications were
mostly seen during induction phase |. The complications
were relatively less during the other phases. In induc-
tion and consolidation phases including intensive thera-
pies; neutropenia, febrile neutropenia and mucositis
were the most common complications. The most com-
mon complication was respiratory tract infection and
the second was neutropenia during the maintenance
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therapy. After the first induction therapy of patients in
group |, complete remission (CR) was achieved in 16 pa-
tients (61.5 %) and partial remission (PR), in 4 patients
(15.4%). Six cases (23.1%) had died due to the complica-
tions during therapy. Total (CR+PR) remission rate was
76.9%. Seven patients (26.9%) completed chemotherapy
protocole and they were followed without chemother-
apy (17-63 month) after maintenance. For one of the
patients secondary aplasia developed and he died due
to the infectious complication at the 17th month with-
out chemotherapy. As a result, 6 cases (23.1%) are being
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Table3. Prognosis of patient with AML

Induction Consolidation Terminated of

phase |  phase Il phase |  phase Il Maintenance treatment Results
Group I, n(%) 26 (100) 20 (76.9) 17(65.4) 11 (42.3)
Group Il, n(%) 42 (100) 35 (83.3) 34 (81) 30 (71.5)
Died cases
Group I, n(%) 6(23.1)  3(11.5) 3(11.5) 1(3.9) 16 (61.5)
Groupll, n(%) 2 (4.8) 1(2.4) 2 (4.8) 14 (33.3)
Follow up
Complete remission
Group I, n(%) 16 (61.5) 13 (50) 11 (42.3) 7 (26.9) 6(23.1) 6(23.1)
Groupll, n(%) 33 (78.6) 34 (81) 30 (71.5) 23 (54.8) 11 (26.2) 23 (54.8)
Out of follow
Group I n(%) (-) 2(7.7) 2(7.7) (-) (-) 4(15.4)
Group Il n(%) 3(7.1) 2 (4.8) 5(11.9)

followed up by our clinic, 16 cases (61.5%) died and 4
cases (15.4%) are not followed up (Table 3). Of the pa-
tients in group Il (42 cases), CR was achieved in 33 cases
(78.6%) and PR was achieved in 3 patients (7.1%) after
the first induction therapy. No remission was obtained
in 4 patients (9.5%). Two patients died due to compli-
cations developed during the therapy. Total (CR+PR)
remission rate was 85.7% (36 cases). After continuing
chemotherapy, 23 cases (54.8%) has been followed up in
our clinic [11 cases (26.2%) are without chemotherapy
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Figure 1: OS of Group I and II, Months (Kaplan-Meier Test)
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(2-24 months)], 14 cases (33.3%) died and 5, were out
of our follow-up (Table 3). The relapse rate of group |
and group Il were 26.9% (7 cases) and 38.1% (16 cases),
respectively. The difference between these two groups
were not statistically significant (p=0.2) (Table 4). After
two courses of induction, treatment-related mortality
(TRM) was 34.6% and 7.1% respectively for groups | and
Il. These results were determined to be statistically sig-
nificant (Chi-square, p= 0.006). We have seen that OS of
the patients in group I/group Il were 44/81%

L.
1
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0 20 40 60 80 100

Figure 2: EFS of Group I and II, Months (Kaplan-Meier Test)
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Table 4. Prognosis of relapse cases, n(%)

Group | Group Il
Relapse Cases 7(26.9) 16(38.1)
follow up
Complete remission (-) 3(18.8)
Again Relapse cases (-) 2(12.5)
Refractory cases (-) 1(6.3)
Results
Alive cases (-) 5(71.4)
Died cases 2(28.6) 6(37.5)
Out of follow 7(43.8) 3(18.8)

for 12 months, 34/54% for 24 months, 29/48% for 36
months. EFS were 43/65% for 12 months, 34/50% for 24
months, and 29/50% for 36 months. DFS were 44/62%
for 12 months, 34/51% for 24 months, and 29/51% for
36 months (Figure 1-3). When survival rates were com-
pared between two groups, the difference of OS and
DFS rates were statistically significant (Breslow, Tarone-
Ware), but the difference of EFS rates were not statisti-
cally significant.

DISCUSSION

Many patients with AML had died during intensive in-
duction therapy. Idarubicin 12 mg/m2/day, 3 doses was
changed to 8 mg/m2/day, 3 doses. Our aim was to re-
duce deep neutropenia and serious infections during the
first treatment, and reduce infectious complications,
and treat the AML. It is reported that relapse devel-
oped in 30-40% of newly diagnosed children with AML.
The prognosis of patients who had developed relapse
in 18 months were worse than the patients who were
newly diagnosed, and also they had shorter remissions
than those who were newly diagnosed (3-8). Relapse
had developed approximately after the first year in
the patients that we followed up in our clinic and then
their induction phase | treatments were modified. As
we could not manage these relapsing patients to enter
remission, they began to die. That’s why we have to
take precautions for these patients in order to prevent
relapse. Because it is very difficult for patients that de-
velop relapse to enter into remission again. Damon et
al. (9) reported that the CR rate was 51% in 138 AML pa-
tients and TRM rate was 11%. Virchis et al. (10) applied
fludarabine, cytarabine and granulocyte colony stimu-
lating factor (FLAG regimen) to one of their treatment
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Figure 3: DFS of Group I and II, Months (Kaplan-Meier Test)

groups, and additionally idarubicine (FLAG-IDA regimen)
to another group of 105 AML and MDS patients. The re-
searchers were able to find no statistically significant
difference between the two groups. They have achieved
a CR of 59% during the study period of 4 years. They
have recorded that EFS was 23% (range 11 months-5
years). In addition, Dluzniewska et al. (11) reported
that the 3 year-0S for all disease groups was 61%; EFS,
54%; in the standard risk group OS was 81% and EFS was
70%; and in high risk group OS was 40% and EFS was 40%.
The research investigated that the remission rate was
79% in whole group (98% in standard risk group and 63%
in high risk group).

O’Brien et al. (12) administered daunomycine to one
group of patients (group 1) and idarubicin to the other
(group 2) in their research involving 268 patients with
AML. They also administered idarubicin in two different
dosages as 10 mg/m2 (group 2a) and 12 mg/m2 (group
2b). When they compare all three groups, there is no
statistically significant difference in 5-year EFS and OS.
In group 1, EFS was 50% and OS was 56%; in group 2a,
EFS was 50% and OS was 60%; and in group 2b, EFS was
34% and OS was 50%.

Seo et al. (13) treated 125 newly diagnosed AML patients
between 1983 and 1998. They began to administer more
intensive therapy in 1990s than 1980s. They recorded
that the CR rate was 58% for all patients. Six-year OS
and DFS rates were 22% and 28% for patients with CR.
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They noticed that the CR and OS rates were better and
statistically significant in 1990s when compared to those
of 1980s [CR was 69% and 54%, respectively (p=0.0016);
0S was 32% and 15%, respectively (p=0.0014)]. Early
deaths occured in the first 30 days and they were 9% in
1990 and 26% in 1980. Considering these findings, they
reported that the difference was statistically signifi-
cant. However, they were not able to report any signifi-
cant improvement in DFS rates. Creutzig et al. (14) pub-
lished the results of their multicentric study including
471 children received AML BFM 93 treatment protocol.
Of these 471 patients, 161 were in standard risk group
and 310 were in high risk group. They used daunorubicin
or idarubicin together with cytarabine plus etoposide.
They achieved remission in 87% of the patients. Five-
year survival was 60%, EFS was 51%, and DFS was 62%
in this patient population In the examination of bone
marrow on the 15th day, blast>5% was observed in 17%
of the patients of idarubicin group, while it was ob-
served in 31% of daunorubicin group (p=0.007). When
they compared AML BFM 93 to 87 protocols, they found
that 5-year remission rates were 78% versus 68% and EFS
rates were 44% versus 31% (p=0.01). They did not find
any significant difference between the 5-year EFS and
DFS rates of daunorubicin and idarubicin groups. In a
current study OS and DFS rates were statistically sig-
nificant (Breslow, Tarone-Ware), but EFS rates were not
between two groups.

In conclusion, the survival of children with AML is still
low; under 5 years, and we suggest that we can get bet-
ter results by the protocol with idarubicin dose of 8 mg/
m2/day. And we suggest that nutrition is important in
patients with AML, if oral intake has impared particu-
larly due to mucositis, TPN conduction can reduce mor-
tality and morbidity. However, we suggest that preven-
tive care should be conducted for the patients not to
develop relapse.
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