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Acute Myeloid Leukemia (AML) represents a heterogeneous group of hematologic 
malignancies. In AML, cytogenetic alterations can be found associated with the risk groups 
according to the WHO classification and related to morphological subtypes according to the FAB 
classification FAB. The t(8;21)(q22;q22) / RUNX1-RUNX1T1, associated with the FAB M2 subtype, 
t(15;17) (q22;q21) / PML-RARá, associated with FAB M3, inv(16)(p13;q22) / CBFâ-MYH11, 
associated with M4, which are related to a favorable prognosis, according to the treatment 
response. On the other hand, patients with -5 or del(5q), -7 or del(7q), inv(3q) / t(3;3)(q21;q26) / 
GATA2 / MECOM, the t(6;9)(p23;q34) / DEK-NUP214, del(9q), t(9;22)(q34;q11) / BCR-ABL1, 
KMT2A gene rearrangements, and complex karyotypes, with these abnormalities and/or other 
cryptic aberrations, are selected for high-risk protocol, including bone marrow transplantation.

The literature presents an incidence of 10% of complex karyotypes in AML, which may 
cryptically carry one or more chromosomal abnormalities which may be responsible for adverse 
prognosis. Also, it has been suggested a correlation between the set of aberrations detected in a 
complex karyotype, and the clinical response, which makes clear the need for refining this 
karyotype profile.

In this work, we aimed to detect and characterize, through the combination of conventional 
(G-banding) and molecular (fluorescence in situ hybridization, Multiplex-FISH, and multicolor 
chromosome banding), complex and/or inconclusive karyotypes, in order to contribute to a 
better definition of the karyotype profile of pediatric patients diagnosed with AML.

Conventional Cytogenetics
Cytogenetic analysis was performed at diagnosis, before treatment administration, in bone 

marrow samples cultured for 24 hours according to the standard protocol.

Molecular Assays
 Fluorescence in situ hybridization-based experiments were conducted using both, 

homemade and commercial probes, according to the manufacturers’ instructions.

* The karyotypes were described according to the International System for Human Cytogenetic 
Nomenclature.

Bone marrow and/or peripheral blood samples from 146 pediatric patients diagnosed with 
AML were sent to the Laboratory of Cytogenetics (CEMO - INCA Specialized Laboratories 
Division).

13 (8.9%) did not present mitosis. Of the 133 samples presenting mitosis, 11 (8.2%) had 
normal karyotypes. The percentage of chromosomal abnormalities was 91.8%.

Of the 133 samples that presented mitosis and were refined, 22 (16.5%) were characterized as 
complex karyotypes.

We observed a ratio of 1:1, with 11 male and 11 female patients, with a median age of 7 years 
old (min. 6 months and max. 16 years).

The median leukocyte count was 16.950 (min. 2.000 and max. 692.000), and the median 
platelet count was 73.500 (min. 11.000 and max. 318.000).

A death rate of 41% was observed.

Ø16 patients BFM protocol variants / 1 patient experienced the clinical trial AML02;
Ø13 patients (59%) alive / 9 patients (41%) deceased.
ØComplete remission at first induction in 9/18 children; 
ØFirst indiction failure 8/18; 
Ø5 patients achieved complete remission after second induction; 
Ø3 patients achieved complete remission at consolidation.

Ø4 patients disease relapse;
Ø2 patients relapsed after chemotherapy;
Ø2 patients relapsed during treatment.

Ø3/4 patients which experienced BMT had good response to the treatment.

Average number of abnormalities found:
Ø G-Banding - 3
Ø Molecular cytogenetics - 4
Most frequent abnormalities:
ØMost involved: chromosome 21 - 9/22 patients; 6 with RUNX1 rearrangement;
ØChromosome 8 - 7/22 patients; 5 with t(8;21) / RUNX1-RUNX1T1;
ØChromosome 11 - 7/22 patients; 6 with KMT2A-r.

The characterization of cytogenetic abnormalities with FISH, M-FISH and MCB approaches 
were important for clinical diagnosis, revealing important prognostic information, helping in risk 
stratification, and in planning therapeutic approaches for the patients in this study;

In our study, the highest rate of complex karyotypes was observed in the older pediatric patient 
group 9/22 (41%), unlike the literature that shows the highest rate in patients < 3 years;

In this context, this study was important to discuss for the first time the prevalence of CCs and 
its impact on the genesis of Brazilian childhood AML. Besides, the results of this work demonstrate 
the efficacy of the cyto-molecular approaches in the characterization of complex karyotypes, also 
contributed with new findings for the literature.
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