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LEUKEMIA

DEFINITION:

Leukemia (and other cancers, in general) is defined as a disease where a clone of a certain cell (malignant) gains an uncontrolled growth (proliferation) advantage over the normal cells, leading to an overwhelming abundance of that malignant cell.  In the case of leukemia, this uncontrolled proliferation leads to the predominance of the malignant cell in the bone marrow followed by its spread to peripheral blood, and possibly other tissues.

CONSEQUENCES OF UNCONTROLLED MALIGNANT CELL GROWTH:

1- Replacement of the normal cells in the bone marrow by the malignant clone

2- Interference with the function of normal bone marrow cells

3- Possible invasion (metastasis) of other organs e.g., liver, lungs, bones, etc.

4- Death due to complications caused by the abundance of the malignant cells  

COMPLICATIONS:

Death usually occurs due severe infections and organ failures such as lungs, liver, kidneys, etc.  Leukemia is a dangerous disease and therefore its proper diagnosis is crucial.  Quick and proper diagnosis of leukemia could mean the difference between life and death of the patient.  Some types of leukemia, if diagnosed early, could be treated and even cured.  In the majority of cases, proper and quick diagnosis, could add a few years to the patient’s survival.   

There are a few non-malignant (benign) situations where the clinical and lab findings are similar to that of leukemia.  For example, chronic leukemia (whether myeloid or lymphoid) is characterized by an extremely high WBC counts, however, such counts could also be seen in benign situations such as Leukemoid Reaction (LR) with WBC counts (>150×109/L) most of which are mature neutrophils and their precursors a picture very similar to CML).  However, the pathology and implication of LR are very different from CML.  LR is usually seen in severe infections, pregnancy, inflammation, intoxication, and others.  Similarly, CLL could be confused with Reactive Lymphocytosis (also known as Infectious Lymphocytosis) seen in Infectious Mononucleosis (IM), and other viral diseases.  On the other hand, acute leukemias have similar morphology on Geimmsa stained slides where it is difficult to classify the type of blasts on the basis of morphology alone.  That is, whether the blasts are of myeloid or lymphoid origin.   Therefore, distinguishing among the different types of leukemia is achieved using additional techniques such as: cytochemistry (special stains), immunphenotyping, PCR, etc.       

CLASSIFICATION OF LEUKEMIA:

A few methods or systems were designed to help in the classification of leukemias, however, all of the systems are based on two major criteria; 1- according to the pathological nature of the malignant process (i.e., acute versus chronic), or 2- according to the type of cell involved (i.e., lymphoid versus non-lymphoid).  Further classification or sub-division of these two groups was designed to accurately assess diagnosis, and treatment.  One of such systems is the universally used French-American-British (FAB) classification (see below, in ALL classification).  

1- ACUTE VERSUS CHRONIC:

This classification depends on the pathological presentation of the disorder, where it is classified as either Acute, or Chronic.

ACUTE:

The process is sudden (abrupt) with death usually occurring within months from the time of diagnosis (if no proper medical intervention is taken).  Symptoms include fever, hemorrhage, weakness, anemia, repeated infections, fatigue, easy bruising, and other bleeding disorders.   Acute leukemia affect all ages, however, Acute Lymphoid Leukemia (ALL) is usually a disease of young children (see ALL below, for more details).

CHRONIC:

The process is more gradual (insidious) and subtle, taking years for death to occur.  The symptoms are not so quick appearing until the late stages.  Symptoms include malaise, fatigue, general weakness, anemia, pallor, splenomegaly and/or hepatomegaly.  Chronic leukemia is a disease effecting adults, mostly.  A typical feature of chronic leukemia (unlike Acute ones) is an EXTREMELY ELIVATED WBC COUNTS (see CLL, later).  Table 23.1 below shows some of the differences between the two types, in general. 

2- LYMPHOID VERSUS MYELOID (also called non-lymphoid):

In this system, the leukemic process is classified according to the type of cell involved, which could be of: 1- lymphoid origin, thus known as lymphoid (or lymphocytic) leukemia.  2- myeloid origin, thus known as myeloid or myelocytic leukemia.  This type is also known as Non-Lymphocytic Leukemia, i.e., AML (Acute Myeloid Leukemia) is also known as ANLL (Acute Non-Lymphoid Leukemia).
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