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INTRODUCTION AND AIM OF WORK

Leukemia is the most common form of childhood cancer
(Behrman and Vaughan, 1983). Being a serious and fatal dis-
ease, it is important to study the probable genetic predisposi-

tion in childhood leukemias.

A question that concerns all parents of leukemic children
is whether there is a risk that their other children might de-
velop the disease. Several studies have demonstrated that sib-
lings of leukemic children do have a higher incidence of leuk-
emias, the relative risk being 2.3 to 4 times that the general

pediatrics population (Altman and Schwartz, 1978).

In this essay, the aim of work is to review genetics of
leukemia and how genetics and environmental factors could

predispose to the development of leukemia,

o/
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REVIEW OF LITERATURE
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DEFINITION

Dameshek and Gunz in 1964 defined leukemia as a general-
ized neoplastic proliferation, slow or rapid, of one of the leuco-
cytopoietic tissues often associated with abnormal white blood
cell counts and leading eventually to anemia, thrombocytopenia

and usually death.

Leukemia is a malignant neoplasm characterized by dis-
orderly seemingly purposeless proliferation of blood cells or
their precursors., Leukemia is a discase of blood forming
tissues and the bone marrow is always involved. Abnormalit-
ies in the peripheral blood reflect marrow dysfunction but the
circulating leucocytic count is not always elevated (Linman,

1975),
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CLASSIFICATION OF LEUKAEMIAS

Leukemia occurs in a number of forms which differ in
their clinical, pathological and haematological features. Num-
erous terms, based on many different characteristics of the
disease, have been used in the past to describe the different
forms of leukemia, This has resulted in some confusion in
the terminology. The two main criteria used in classification
are; the clinical course of the disease, and the type and matur-
ity of the predominant leukemic cell. Leukemias are therefore

classified into:-

(1) Acute and chronic, according to the clinical course; and
(2) Lymphocytic and non-lymphocytic according to the predomin-
ymphocy ymphocy g p

ant leukemic cell type (Kay, 1974),

CLASSIFICATION OF ACUTE LEUKEMIA

A French, American and British cooperative group (FAB)
has proposed a classification of acute leukemias based on mor -
phological and cytological criteria (Bennett et al, , 1976). In
the FAB classification acute leukemia can be diagnosed morpho-
logically into lymphocytic (ALL), and non-lymphocytic (ANLL)

categories (Bennett et al., 1976),
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1- ACUTE LYMPHOCYTIC LEUKEMIA (ALL)

On morphologic grounds, ALL may be subdivided into three
types: Ll’ L2 and L3, according to the occurrence of individ-
ual cytologic features and the degree of heterogenicity in the

distribution of these features among the leukemia blast cells

population (Altman and Schwartz, 1978),

According to FAB classification, approximately 84% of
childhood ALIL is Ll, and 14% is L2, and 1% is L3. L1 are
patients whose cells are fairly uniform in size and relatively
small, Nuclear shape is regular, but indentation, clefting or
folding may be present, and the cytoplasm is scanty and less
basophilic than in L2 or L3. L2 refers to patients in whom
most lymphoblasts are more than twice the size of normal
small lymphocyte. Nuclear shape is irregular, with frequent
indentation, folding and clefting. The amount of cytoplasm is
variable as is the degree of basophilia. In L3 type, cells are
large, the nuclear chromatin appears dense, and cytoplasm is
moderately abundant and intensely basophilic, and vacuoliza-

tion is more common and more prominant than in L1 and LZ

(Bennett et al,, 1976).
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It is now well-recognised that morphology alone can not
distinguish the various clinical types; and special techniques
utilizing the electron microscope, cytochemistry, surface mar-
kers, biochemistry and cytogenetics have been developed to
supplement morphological classification. These classifications
have both prognostic and therapeutic significance (Catovsky,

1977).

~-_Cell markers and classification of ALL:

Recently, the classification of leukemia has been based on
the recognition of cell markers which proved to be essential to
reach a precise diagnosis of subclasses of acute leukemia with
different biologic and prognostic characteristics, These mark-
ers are of special importance in classification and manage-

ment of ALL and to less extent AML (Thiel et al., 1980).

1- Membrane and immunologic markers:

The availability of monoclonal antibodies directed against
specific surface antigens of ALL should refine the current im-

munological classification {Coccia et al., 1979).

Six major subtypes of ALL are now recognised including:
Unclassified or null ALL, common ALL (c-ALL), pre-B ALL,

B-ALL, pre T-ALL and T-ALL (Thiel et al., 1980).
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