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Objectives

Acute Myeloid Leukemia (AML) represents a heterogeneous group of hematologic

CYTO-MOLECULAR APPROACHES DETECTED NOVEL GENE
REARRANGEMENTS AND 16,5% OF COMPLEX KARYOTYPES IN
146 BRAZILIAN CHILDREN WITH ACUTE MYELOID LEUKEMIA:

AN ORIGINAL WORK

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)(022;922) / RUNX1-RUNX1T1, associated with the FAB M2 subtype,
t(15;17) (g22;921) / PML-RARa, associated with FAB M3, inv(16)(p13;922) / CBFB6-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;926) /
GATA2 /| MECOM, the t(6;9)(p23;q34) / DEK-NUP214, del(9q), t(9;22)(934;q11) / BCR-ABL1,
KMT2A gene rearrangements, and complex karyotypes, with these abnormalities and/or other
crypticaberrations, 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.
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*This project was approved by the research ethics committee of INCA (#088/07).

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%.

Ofthe 133 samplesthat 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 monthsand max. 16 years).

The median

eukocyte 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.
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> 16 patients BFM protocol variants / 1 patient experienced the clinical trial AMLO2;
> 13 patients (59%) alive / 9 patients (41%) deceased.
> Complete remission at first induction in 9/18 children;
> First indiction failure 8/18;
> 5 patients achieved complete remission after second induction;
> 3 patients achieved complete remission at consolidation.
> 4 patients disease relapse;
> 2 patients relapsed after chemotherapy;
> 2 patients relapsed during treatment.
> 3/4 patients which experienced BMT had good response to the treatment.

Patient ‘ Morphological

subtype

— M1 46.XY del(9)(q31).(7X:211)(922:q22) [11) / 46 XY [9] NR 46, XY del(9)(q12,q31),del(1 1}{31‘3‘5 SE#E} [4] / 46 XY del(9)(q12,931) [2]
[ =2 ] M4 46 XY,inv(16)(p13q22),+19,-22 [18) / 46 XY [4] NR 46 XY inv(16)(p13,q22) dic(22)(qter->p10::p10->gter) [6]
45, XX der(S)t(5;19)(q13.3,q12),1(6;18;17)(q24.3,q21,q23.2), der(T)(7; 13)
p11.2,q12) der(10)(7qter->7q11.23::12q22->12q21.2::10p14-
M5 44 XX, 7der(4),-5,-7,-10,7dic(13),-15,+2 mar [18] NR >10g21::12q12->12qter) der(12)X::p13->q12.), -
15,de1(19)(q12),der(20)t(20;21)(p11.2,q11.2), der(21)t(12,21}q22;q22)
(8]
— M4/MS 48X A1 11BN 1221023 25 p— 4E,X"|’,der{1}t(1;8}{q21,p21].de§?]qtg!1;]3[){g]:31,p:!1],der{11]ms{11;1}[q23;q
RUNX1-
s L 45 X -Y,del(8)(q22) add(22)(22), add(22)(q22) [22] AUDGTI  45XYAE2221)q21.3:013.3,022 12) der(22)(1:22)(a23,q13.3) 5]
6 M4 46,XX,del(16)(q2?) [3] / 46, XX [14] NR 46,XX,inv(16)(p13,q22), del(16)(q22) [14]
[ 7 ] M3 46 XY ,-6 1(15;17)(q22;q21),+mar [21] PML-RARG 46 XY 1(15;17)(q22:q21),inv(6)(p24.q15) [10]
46,XY,der(10)(11qter->11g23.3::10q11.2->10p12::10q11.2-
M5 46,XY,del(10)(p12) [18] / 46 XY [2) r-KM2TA >10gter) der(11)(11pter->11923.3::10p12->10p12:11G23.3-
>11q23.3::10p12->10pter) [6]
MIM2 47 XXderRM2 7022 2)43:13)Q13p11),add(SKQISNUE;  mrania Ty s 46 XX, der(2)42:3)(q22,2)(3,13)q13;p11) der(5)
21)(p11,922) [14] CBFB 1(3:5)(7,935).4(16;21)(p11,922) [7]
“ MAM2 45X -X del(8q22),+der(13q37?) [23] s 45X, -X, 1(8:13:21)(a22:933:922) [6]
Bl « 45X del(2)(q33) (5;21X622:022) 3el(9)a22) [13] Sl NR
“ M2 46 X-Y,del(8q22) +der(17q?24) [22] s 45,X-Y 1(8;17;21)(22,421,622) [5)]
| 13 M1 46 XY der(2)74(2:15) del(5),der(14)?add(14)(q23) [16] del EGR1 46 XY 1(2:14)(q23.1:932.2)1(2:15)(p22.3;q21.1),del(5)(q22->gter) [7]
46, XX der(6)(6;11)(q27,q23),der(6)t(6; 12)(p22,q23) der(11)t(6;11)(27;
o 46 XX A(6;11Xq27,023).1(6;12)(p22,623) [20] -KM2TA A (o N
B W 46, XX del(7)(?q31) [50) del(7q) 46, XX der(3)t(3,7)(26:921.1~21.2) del(7)(q21.1~21.2) [6]
46, XX der(10)t(10;11)(10pter->10p12.31:-11g23.3->11q23.3:10p12.31-
M4/MS . y y =10q11.23::14924.2->14qgter) der(11)t(11;14)(10qgter-
XK1 452015 HMZIA »10q11.23:11p15.3->11q23.3:10p12.31->10p12.31:11g23.3-
>11qter) der(14)t(10;14)(q11.23,q924 2),inv(14)(q32,911) [4]
s “ 46 XX der(7)(7;?) inv(16)(p13:922) [18] del(7g31) 46 XX der(7)(7;13)(q22,q31),inv(16)(p13,422) [7]
| 18 M2 49 XX +8,+13,+17 [28) NR 49 XX,+8,+19,+21 [10)
53,XX,+X,+6.1(9;11)(p21.3,q23.3), +der(9)t(9;11)(p21.3,q23.3), 2dup(13)(
B - S/ de11q1),+mar t13] FHRMETA q31q34),+14,+19,+21,+22 [4)/46, XX [16]
45 XY ,-5,dic(6;9)1(6:9;10)(9pter->q12: 6p25-24->G23.3:9q13-
M3 45 XY,-6 der(?4),del(10)(q?),4(15;17) [20] PML-RARa q34.1::110925 1->gter),der(10)t(6;9;10)(10pter->q24.3-9q34.2-
>qter) 1(15;17)q22,q21) [6)
oo 47 XY 1(11;16;19)(q23.3;p11.2;p13.3) +der(19)(16pter-
“ M e A e Al i >16p11.2:19p13.3->19q11::19q11->19p13.3::16p11.2->16pter) 8]
M2 46 XX 1(8:19)(q22:7p) [23] Ll s 46,XX, 1(8:19:21)(q21.3:q13.43:q22.12) [3]

Average number of abnormalities found:

> G-Banding -3

» Molecular cytogenetics - 4

Most frequent abnormalities:

> Most involved: chromosome 21 - 9/22 patients; 6 with RUNX1 rearrangement;
» Chromosome 8 - 7/22 patients; 5 with t(8;21) / RUNX1-RUNX1T1;

»> Chromosome 11 - 7/22 patients; 6 with KMT2A-r.

Discussion and Conclusion

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 patientsin 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
itsimpact 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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