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ABSTRACT
Objective: This study aimed to evaluate the acute toxicity, overall survival (0S), and event-free survival (EFS) of children diagnosed and treated for acute
myeloid leukemia.

Method: This study includes a total of 43 patients (age range: 1-18 years) who were diagnosed and treated from 2011 to 2016 at a pediatric hematology and
oncology clinic at a teaching hospital in Turkey. The patient files were retrospectively analyzed.

Results: Of the 43 patients, 22 (51.2%) were boys and 21 (48.8%) were girls. The mean age at the time of diagnosis was 7.39 + 4.7 years. Fourteen (32.6%)
patients were classified as standard-risk, 15 (34.9%) intermediate-risk, and 11(25.6%) high-risk group. Information about risk groups of three patients was
missing in the medical records. Two patients were lost due to acute toxicity and four were lost due to infection after induction therapy. Bone marrow relapse
occurred in three (6.9%) patients who had completed induction therapy and had bone marrow remission. The median follow-up period was 29 months (range:
1-74 months). The estimated 5-year OS and EFS were found to be 76% + 6.6% and 66% + 9.3%, respectively. The estimated 2-year OS for standard, intermediate,
and high-risk groups was 77% + 12%, 77% + 10%, and 82% + 12%, respectively, while EFS was 77% + 12%, 70% + 11%, and 73% + 13%, respectively (p > 0.05).

Conclusion: The OS and EFS were positively favored with the current median follow-up. The study should be repeated with more patients and longer follow-up
periods.
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6z

Amac: Bu calisma, akut miyeloid L6semi tedavisi alan cocuklarda akut toksisiteyi, genel sagkalim (GS) ve olaysiz sagkalimi (OS) degerlendirmeyi

amaclamaktadir.

Yontem: Bu calisma, Tiirkiye'de bir egitim hastanesinde, 2011-2016 yillari arasinda pediatrik hematoloji ve onkoloji kliniginde tani alan ve tedavi edilen 1-18
yas arasindaki 43 hastayr icermektedir. Hasta dosyalari retrospektif olarak incelenmistir.

Bulgular: Yirmi iki (%51,2) hasta erkek, 21 (%48,8) hasta kizdi. Tani sirasindaki ortalama yas 7,39 + 4,7 idi. On dort (%32,6) hasta standart risk, 15 (%34,9)
orta risk ve 11 (%25,6) hasta yiiksek risk grubundaydr. Tibbi kayitlarda 3 hastanin risk gruplari hakkinda bilgi yoktu. iki hasta akut toksisite nedeniyle ve dért
hasta induksiyon tedavisi sonrasi enfeksiyon nedeniyle kaybedildi. Kemik iligi relaps, indiksiyon tedavisini tamamlamis ve kemik iligi remisyonu olan 3 (%6,9)
hastada meydana geldi. Ortanca takip stiresi 29 aydi (1-74 ay). Bes yillik genel sagkalim ve OS sirasiyla %76 + 6,6 ve %66 + 9,3 olarak bulundu. Standart, orta
ve yiksek riskLi gruplar icin 2 yillik GS sirasiyla %77 + 12, %77 + 10 ve %82 + 12 idi. OS sirasiyla %77 + 12, %70 + 11 ve %73 + 13 idi (p > 0,05).

Sonuc: Mevcut ortanca takip stresi ile GS ve OS'ler iyi diizeydedir. Calisma daha fazla sayida hasta ve daha uzun takip streleriyle tekrarlanmalidir.

Anahtar kelimeler: Akut miyeloid Losemi, cocuklar, sagkalim oran

INTRODUCTION

Acute myeloid leukemia (AML) is the clonal transformation
of myeloid cell precursors, which acquire abnormalities in
their self-renewal, proliferation, and differentiation potential
W, It represents 15%-20% of childhood leukemia ©. In recent
years, overall survival (0S) has increased with risk-oriented
chemotherapy regimens, development of supportive
therapies, use of minimal residual disease in the evaluation
of response to treatment, and increased experience in bone
marrow transplantation. Administration of risk-oriented
chemotherapy regimens and limiting intensive treatment
protocols, including bone marrow transplantation, to high-
risk groups have reduced the risk of treatment-related
morbidity and mortality ©. However, 30% of childhood
leukemia-related deaths are caused by AML due to resistant
disease or treatment-related toxicity “. There is limited data
regarding pediatric AML in Turkey in the past decade. This
study aimed to evaluate the acute toxicity, OS, and event-
free survival (EFS) of a total of 43 AML cases between 2011
and 2016 at pediatric hematology and oncology clinic in a
tertiary research and training hospital.

MATERIAL and METHODS

A total of 181 patients with acute leukemia who were
followed up in our center were detected from the records of
the Turkish Pediatric Oncology Group and 136 patients with
acute lymphoblastic leukemia were excluded. Two of the
remaining 45 patients with AML who were infants (< 1 year)
were also excluded from the study due to the unique clinical
characteristics and different prognostic features of infant
leukemias. A total of 43 patients with AML (aged ranged:
1-18 years) who were diagnosed and treated from 2011 to
2016 at the pediatric hematology and oncology clinic at our
hospital, a tertiary referral hospital in istanbul. The patient

files were retrospectively analyzed. The treatment protocols
used in our clinic between 2011 and 2016 were AML-BFM
2004, AML-BFM 2012, MRC-AML 12, and MRC-AML 15.

Ethical approval for this study was obtained from Bezmialem
Vakif University Non-Interventional Clinical Research Ethics
Committee (approval number: 17/252).

Definitions

OS was defined as the time from the date of diagnosis to
death from any cause or the date of the last contact. EFS was
defined as the time from remission until the date of failure
(induction failure, relapse, or death) or until the date of the
last contact for all event-free survivors.

Statistical Analysis

The distribution of data was compared with the K-S Lilliefors
test. The proportions of independent groups were compared
by chi-square test and Student's t-test. Comparison between
mean values in our study and literature data was performed
by one-sample t-test. Survival rates of the groups were
calculated by the Kaplan-Meier method and compared by
two-way log-rank analysis. Follow-up times and survival
rates were given as mean + standard error of mean (mean
+ SEM). P values less than 0.05 were considered statistically
significant. All statistical analysis was performed with
IBM SPSS Statistics for Windows, Version 22.0. (IBM Corp.,
Armonk, NY, USA).

Risk Groups

The patients had been divided into risk groups according to
the risk classifications of AML-BFM 2004, AML-BFM 2012,
MRC-AML 12, and MRC-AML 15 protocols. Due to the small
number of cases, when evaluating survival according to risk
groups, cases in the low-risk group according to MRC-AML
protocols were included in the standard-risk group according
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to BFM AML protocols. Patients in the standard-risk group
according to MRC AML protocols were included in the
intermediate-risk group according to BFM AML protocols.

RESULTS

Of the 181 acute leukemia cases, 43 (24.8%) was AML. Of the
43 patients with AML, 22 (51.2%) were boys and 21 (48.8%)
were girls. The female/male ratio was 1/1.04. The youngest
patientincluded in the study was 1.08 years old and the oldest
patient was 15.95 years old. The mean age at the time of
diagnosis was 7.4 + 4.7 years. Due to the continuation of their
treatment in other centers, three cases were not followed
up. Of the remaining 43 patients with AML, 14 (33%) were
classified as standart-risk, 15 (35%) were intermediate-risk,
and 11 (26%) were high-risk group. Information about risk
groups of three patients were missing in the medical records.
Two patients were lost due to acute toxicity and four were
lost due to infection after induction therapy. Bone marrow
relapse occurred in three (6.9%) out of 43 (100%) patients
who completed induction therapy and had bone marrow
remission.

The median duration follow-up was 29 months (range: 1-74
months). The estimated 5-year 0S and EFS were 76% + 6.6%
and 66% + 9.3%, respectively. The estimated 2-year OS for
standard, intermediate, and high-risk groups was 77% +
12%, 77% + 10%, and 82% + 12%, respectively (Figure 1).
On the other hand, EFS was 77% + 11,7%, 88% + 7,8%, and
73% + 13.4%, respectively (p > 0.05) (Figure 2). There was no
statistically significant difference between gender and risk
groups in terms of 0S and EFS (p > 0.05).

The 2-year OS rate of girls and boys were 80% + 8.8% and
72% + 9.8%, respectively (Figure 3), while the EFS rate was
80% + 8.8% and 62% + 11%, respectively (p > 0.05). Twelve
(28%) patients received bone marrow transplantation (BMT).
The OS rate of the intermediate and high-risk group who
received BMT was slightly better in the median follow-up
period of 27 months (range: 2.9 to 74 months) compared with
the non-BMT group (p = 0.132), while the EFS was similar (p
=0.627).

DISCUSSION

Acute leukemia accounts for approximately 30% of all
childhood cancers ®. AML is a rare type of leukemia
in childhood. In the US and other developed countries,
about 15% of all leukemia cases are AML ¥, The average
incidence in our country is not clear due to the lack of
studies in childhood AML. This is the first single-center

94

study regarding the survival rates of patients with pediatric
AML. In our study, 24.8% of all leukemia cases were AML
and the male/female ratio was 1/1.04, which is compatible
with the data in the literature regarding the sex frequency of
AML %87 In a multicentric national study conducted by the
Turkish Pediatric Hematology Association in Turkey, which
includes a total of 194 patients diagnosed between 2005 and
2010 and treated according to AML-BFM protocol, the mean
age of the patients was 8.7 + 7.9 months [Ozyurek E, Vergin
C, Blydkaver M, et al. The outcomes of Turkish children
with AML treated on AML-Berlin-Munster-Frankfurt (AML-
BFM) protocol: Turkish AML-BFM Study Group. In: 4
International Congress on Leukemia Lymphoma Myeloma
(Abstracts); 22-25 May; istanbul, Turkey, 2013]. In our study,
the mean age was lower with 7.4 + 4.7, but the difference
was not statistically significant. The development of risk-
oriented chemotherapy regimens, supportive therapies, use
of minimal residual disease in the evaluation of response
to treatment, and increase in experience in BMT lead to an
increase in 5-year OS from 20% to 68% under the age of 15
and from 20% to 57% in adolescents between the age range
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of 15-19 from 1975 to 2010 “. The EFS rates in developed
countries have reached >60% ®9. However, relapse rates
are still within the range of 25%-30% 9. According to the
United States National Surveillance Epidemiology and End
Results data, the 5-year survival rate of children diagnosed
under the age of 15 is 64.3% . In another study by the
Tokyo Children's Cancer Study Group, the 5-year OS was
62% “2. In the AML99 study conducted in Japan, the 5-year
0S and EFS were 75.6% and 61.6%, respectively . In middle
and low-income countries, childhood AML survival rates
are lower considerably. For instance, a study conducted
in EL Salvador showed that the 5-year EFS and OS were
23.6% and 28.3%, respectively "%, In Iran, Mehrvar et
al. " reported that the 3-year OS was 42%. In our country,
in a multicenter study (AML-BFM Turkey), the OS and EFS
were 58.8% and 58.4%, respectively. According to another
study conducted at Kocaeli University, a university hospital
in northwestern Turkey, a total of 49 patients had a 6-year
EFS rate of 42.9% and an OS rate of 61.2% . In our study,
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the 2-year OS and EFS were 76% + 6.6% and 71% + 7.1%,
respectively. Accordingly, the ratio of OS and EFS with a
29-month follow-up was above those of other centers in
Turkey and has reached the level in developed countries.
However, it is necessary to repeat the study with a longer
follow-up period. Studies on the effect of gender on survival
in childhood AML are ongoing and data on this issue are
limited. In some studies, the male gender showed a slight
predominance to the females (1.2:1) 819 According to a
study conducted in the USA, which includes those within
the age range of 0-24 years, the 5-year survival was
51% in girls and 46% in boys and the difference between
the groups was statistically significant ©?. In our study,
although the EFS rate was lower in the male cases, no
statistically significant difference was found between the
groups in terms of survival. It is suggested that this is due
to the small number of cases in our study. When evaluated
according to the risk groups, no statistically significant
difference was found between the groups in terms of OS
and EFS. In 11 cases in the standard-risk group, certain
events were observed in 3 cases. One of them was relapse,
which had been followed (disease-free) after treatment. The
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other two patients died due to sepsis, although they were
in remission. The lower EFS rate in the standard-risk group
was attributed to these three events. On the other hand,
the OS and EFS rate in the high-risk group were as good as
in the standard-risk group, which can be attributed to the
disease-free follow-up of the three patients with BMT in the
high-risk group. Intensification of chemotherapy regimens
not only increased survival, but also increased morbidity
and mortality due to toxicity. Studies have reported that
early deaths related to treatment are seen in 5%-13% of
the cases. Deaths due to toxicity seen during induction
treatment are mostly associated with bleeding, leukostasis,
and infection @, A study by Silva et al. ® reports that the
death rates associated with the treatment of AML in less
developed countries have reached up to 33%. In our study,
2 cases (4.6%) died due to acute toxicity during the follow-
up period. Precisely, one of them died due to infection
and the other died due to intracranial hemorrhage.
Although allogeneic BMT as post-remission consolidation
therapy is associated with low relapse, it has not been
proven superior over chemotherapy treatment regimens
in terms of OS @27, The transplantation decision should
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be made, taking into account transplant-related mortality
and long-term toxicity according to remission status, risk
group, donor type, and tissue compliance. Accordingly,
it is recommended that allogeneic BMT be limited to
intermediate and high-risk groups or patients with relapse
@ In our study, the OS and EFS rates were found to be
better, but were not statistically different (p = 0.132) in
patients with BMT in the intermediate and high-risk group
compared with the standard-risk group. Although the most
probable reason for this is the small number of cases, we
consider that having similar survival rates in the high and
standard-risk group patients within the current follow-up
period (median 29-months) is a significant success based
on the literature reports that the events occurred as the
most intense in the first two years @9,

Study Limitations

The limitations of our study can be listed as obtaining data
from patient files due to the retrospective nature of the
study, missing data, limited number of cases for subgroups,
short follow-up periods, different treatment protocols, and
classification criteria applied to the patients.

CONCLUSION

This study showed a low rate of acute toxicity due to
childhood AML treatment in our center. In the current
median follow-up period, OS and EFS rates were similar
to those of developed countries. Allogeneic BMT does not
contribute significantly to the survival in intermediate and
high-risk groups. This study should be repeated with more
cases and longer follow-up periods.
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