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Genetic Disorders Implicated in the Pathogenesis of Acute Myeloid Leukemia

Congenital Defects

Marrow Failure Syndromes

Down syndrome

Bloom syndrome

Monosomy 7 syndrome

Klinefelter syndrome

Turner syndrome

Neurofibromatosis

Congenital dysmorphic syndromes

Fanconi anemia

Dyskeratosis congenita

Schwachman-Diamond syndrome

Amegakaryocytic thrombocytopenia

Blackfan-Diamond syndrome

Kostmann agranulocytosis

Familial aplastic anemia

Familial platelet disorder
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Environmental Factors That Contribute to Acute Myeloid Leukemia
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Abstract

Background: Acute myeloid leukemia is amonoclonal malignant proliferation,
arises on myeloid blasts that invade the bone marrow and proliferate without
differentiation, leading to a deficiency in the production of natural cellular
chains .Cytogenetic changes have been described in patients with AML for the
first time in 1970 .The new classification of the World Health Organization
based on cytogenetics , due to the large importance of cytogenetis in
determining the treatment plan , the prognosis and the response to treatment.
Cytogenetic is an important prognostic factorin patients with acute myeloid
leukemia ,so It is important to analysis cytogenetic and search for cytogenetic
abnormalities in all patients with acute myeloid leukemia.

Aim of study: to determine the prognostic value for karyotype in patients with
acute myeloid leukemia by studying the proportion of complete remission and
relapse within a year for cytogenetics .

Patients and method of the study: a prospective study, was conducted at
Al-Beirouni University Hospital.Newly diagnosed patients with AML admitted to
the hospital were included in the study.There were 64 patients (43 males, 21
females) , cytogenetic analyses were performed for all patients . All patients
received induction therapy,then we studied the proportion of complete
remission and relapse wihin a year for cytogenetics and prognostic groups.
Result : 27 patients (42.2%) had normal karyotype while 37 (57.8%) were
found to have cytogenetic abnormalities. The most common cytogenetic
abnormaly was t(15,17).The prognosis is good in patients with t(8,12),t(15,17)
which is associated with high rates of complete remission , relapse in this
patients is low, while the prognosis is worse in patients with complex karyotype
and 11923. The CR rate was 88% for favorable risk group, 67% for
intermediate risk group, and 32% for unfavorable risk group.

Conclusion :This study highlights the importance of diagnostic cytogenetic as

aprognostic factor in AML, as well as important in determining the treatment plan.
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FAB type
MO Undifferentiated acute myeloblastic leukemia
M1 Acute myeloblastic leukemia with minimal maturation
M2 Acute myeloblastic leukemia with maturation
M3 Acute promyelocytic leukemia (APL)
M4 Acute myelomonocytic leukemia
M4eos Acute myelomonocytic leukemia with eosinophilia
M35 Acute monocytic leukemia
M6 Acute erythroid leukemia
M7 Acute megakaryoblastic leukemia
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World Health organization- WHO

AML with recurrent genetic abnormalities

AML with t(8;21)(g22;g22), RUNX1-RUNX1T1

AML with inv(16)(p13g22) or t(16;16)(p13;q22), CEFB-MYH11
Acute promyelocytic leukemia with t(15;17)(g22;q12), PML-RARA
AML with t(9;11)(p22;923); MLLT3-MLL

AML with t(6;9)(p23;q34); DEK-NUP214

AML with inv(3)(gq21926.2) or t(3;3)(g21;926.2); RPN1-EVI1
AML (megakaryoblastic) with t(1;22)(p13;913); RBM15-MKL1
AML with mutated NPM1 (provisional entity)

AML with mutated CEBPA (provisional entity)

AML with myelodysplasia-related features

Therapy related AML and MDS

AML, not otherwise specified*

AML with minimal differentiation

AML without maturation

AML with maturation

Acute myelomonocytic leukemia

Acute monoblastic/acute monocytic leukemia

Acute erythroid leukemia (erythroid/myeloid and pure erythroleukemia variants)
Acute megakaryoblastic leukemia

Acute basophilic leukemia

Acute panmyelosis with myelofibrosis

Mvyeloid sarcoma
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Risk Group | Chromosomes' (Cytogenetic Analysis) | Genes (Molecular Analysis) |
Most favorable | 8;21 translocation (M2 subtype) ' RUNXI-RUNXITI

15;17 translocation (M3 subtype, APL) | PML-RARa (APL)

16516 translocation or inversion 16 | CBE-fMYH11

(M4 subtype)
No chromosome changes | NPM1 or CEBPA
mutation, without
FLT3-ITD
Intermediate | No chromosome changes
9;11 translocation | MLLT3-MLL
Other nondefined chromosome
changes (fewer than 3 changes)
Trisomy 87
Least favorable | Deletion of all or part of
chromosomes 5 and 7b
6;9 translocation | DEK-NUP214
Inversion 3 or 3;3 translocation ' RPNI-EVII
v;1123 translocation | MLL-rearranged

Monosomy 5, del(5q), monosomy 7

3 or more chromosome changes without
one of the recurring translocations or inversions

No chromosome changes " FLT3-ITD with or without
NPM1 mutation ERG and

BAALC overexpression
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Eastern Cooperative Oncology Group (ECOG, Zubrod) performance scale

duilaly) Al oAl
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el el Caal (o S

e 5

D (3+7 ) hsdi: 5 3ake

Drugs Dosing

Cytarabine: 100 to 300 mg/m? daily as a continuous
infusion for 7 days; Daunorubicin: 60 to 90
daunorubicin mg/m? intravenous push on each of the first 3 days of
treatment

Cytarabine plus

; Cytarabine: 100 to 200 mg/m? daily as a continuous
Cytarabine plus infusion for 7 days;Idarubicin: 12 to 13 mg/m? IV push on
idarubicine | €ach of first 3 days of treatment
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