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What is Leukemia? 

Leukemia is cancer of blood-forming tissue such as bone marrow. Types of leukemia are grouped by the type of cell affected and by the rate of cell growth. Leukemia is either acute or chronic. 

Acute leukemia involves an overgrowth of very immature blood cells. This condition is life- threatening because there are not enough mature blood cells to prevent anemia, infection and bleeding. A diagnosis of acute leukemia is made when there are 20 percent or more blasts or immature cells in the bone marrow. 

Myelodysplastic Syndrome (MDS) is a condition in which the bone marrow does not function normally and therefore does not produce enough normal blood cells. The blood cells affected are white blood cells, red blood cells and platelets. Some cases of MDS may, over time, progress to acute leukemia. 

Chronic leukemia involves an overgrowth of mature blood cells. Usually, people with chronic leukemia have enough mature blood cells to prevent serious bleeding and infection. 

The types of leukemia tend to be linked with certain age groups. Acute lymphoblastic leukemia is most common during childhood and in early adulthood, although it is also diagnosed in adults 30 years old and older. Acute myelogenous leukemia occurs more often in adults. Chronic leukemia is more common between ages 40 and 70 and is rare among young people. MDS is most often found in patients nearing their 60s and 70s. However, there are always exceptions. 

When your doctor is looking for a specific type of leukemia, he or she will look at chromosome number and appearance, features on the bone marrow cell surface and the appearance of the bone marrow cells under a microscope. The following is a list of the different types of leukemia. 

Acute Leukemias 
1. Acute Undifferentiated Leukemia 
2. Acute Myelogenous Leukemia (AML) 
• Acute Promyelocytic Leukemia 
• Acute Myelomonocytic Leukemia 
• Acute tvlonocytic Leukemia 
• Acute Erythroleukemia 
• Acute Megakaryocytic Leukemia 

3. Acute Lymphoblastic Leukemia (ALL) 
• TCeII 
• B Cell types (includes Burkitt’s leukemia/lymphoma) 
• Lymphoblastic Lymphoma 
Myelodysplastic Syndromes 
1. Chronic Myelomonocytic Leukemia 
2. Refractory Anemia 
3. Refractory Anemia with Ringed Sideroblasts 
4. Refractory Anemia with Excess Blasts (RAFB) 
5. Refractory Anemia with Excess Blasts in Transformation (RAEB-t) 


Chronic Leukemias 
1. Chronic Lymphocytic Leukemia (CLL) 
• Hairy Cell Leukemia 
• Mantle Zone Leukemia 
• Marginal Zone Leukemia 
• Splenic Lymphoma 

2. Chronic Myelogenous Leukemia (CML) 

3. Myeloproliferative Syndromes 
• Polycythemia 
• Essential Thrombocytosis 
• Myelofibrosis
What Causes Leukemia? 
The specific cause of leukemia is still not known. Scientists suspect that viral, genetic, environmental or immunologic factors may be involved. 

Some viruses cause leukemia in animals. But in humans, viruses cause only one rare type of leukemia. Even if a virus is involved, leukemia is not contagious. It can not spread from one person to another. There is no increased occurrence of leukemia among people such as friends, family and caregivers who have close contact with leukemia patients. 

There may be a genetic predisposition to leukemia. There are rare families where people born with chromosome damage may have genes that increase their chances of developing leukemia. Environmental factors such as high-dose radiation and exposure to certain toxic chemicals, have been directly linked to leukemia. But this has been true only in extreme cases, such as atomic bomb survivors in Nagasaki and Hiroshima or industrial workers exposed to benzene. 

Exposure to ordinary x-rays, like chest x-rays, is not believed to be dangerous. 
People with immune-system deficiencies appear to be at greater risk for cancer because of the body’s decreased ability to resist foreign cells. There is evidence that patients treated for other types of cancer with some types of chemotherapy and/or high-dose radiation therapy may later develop leukemia. 

All of these factors may explain why a small number of people develop leukemia. But, among most people, the cause of leukemia is not known. 
How is Leukemia Diagnosed? 

The diagnosis of leukemia is based on the results of both blood and bone marrow tests: 
Bone Marrow Aspiration: Before insertion of the bone marrow aspiration needle, the aspiration site is numbed with anesthesia. During this procedure, a sample of bone marrow cells is removed from the hip bone with a needle. Most people feel pressure as the needle is inserted and a few seconds of sharp pain when the bone marrow fluid is removed. 

Bone Marrow Biopsy: With a bone marrow biopsy, a small piece of bone is removed. A biopsy may be slightly more painful, but only during the time that the procedure is being done. 

Blood & Bone Marrow 

To better understand what happens to your blood when you have leukemia, it helps to know about what makes up normal blood and bone marrow. There are three major types of blood cells: red blood cells (RBCs), white blood cells (WBC5) and platelets. These cells are made in the bone marrow and flow through the bloodstream in a liquid called plasma. 

Red Blood Cells (RBCs), the major part of your blood, carry oxygen and carbon dioxide throughout your body. The percentage of RECs in the blood is called the hematocrit. The part of the RBC that carries oxygen is a protein called hemoglobin. All body tissues need oxygen to work properly. When the bone marrow is working normally, the RBC count remains stable. Anemia occurs when there are too few ROCS in the body. Leukemia itself, or the chemotherapy used to treat it, can cause anemia. Symptoms of anemia include shortness of breath, weakness and fatigue. 

White Blood Cells (WBCs) include several different types. Each has their own role in protecting the body from germs. The three major types are neutrophils, monocytes and lymphocytes. Neutrophils (also known as granulocytes or polys) kill most bacteria. Monocytes kill germs such as tuberculosis. Lymphocytes are responsible for killing viruses and for overall management of the immune system. When lymphocytes see foreign material, they increase the body’s resistance to infection. WGCS play a major role in fighting infection. So infections are more likely to occur when there are too few normal WBCs in the body. 

Absolute Neutrophil Count (ANC) is a measure of the number of WBCs you have to fight infections. You can figure out your ANC by multiplying the total number of WBCs by the percentage of neutrophils /  The K in the report means thousands. 

For example: 
WBC = 1000 
Neuts = 50% (0.5) 
1000 X 0.5 = 500 neutrophils

Also, when you receive your blood counts, this equation may also be written as polys plus bands = neutrophils. Further, while anyone can catch a cold or other infections, this is more likely to occur when your ANC falls below 500. Your WBC count will generally fall within the first week you start chemotherapy, but should be back to normal between 21 to 28 days after starting chemotherapy. 

Platelets are the cells that help control bleeding. When you cut yourself, the platelets collect at the site of the injury and form a plug to stop the bleeding. 
Bone marrow is the soft tissue within the bones where blood cells are made. All blood cells begin in the bone marrow as stem cells. Stem cells are very immature cells. When there is a need, the stem cells are signaled to develop into mature RBCs, WBCs or platelets. This signaling is done with “growth factors”. 

The bone marrow is made up of blood cells at different stages of maturity. As each cell fully matures, it is released from the bone marrow to circulate in the bloodstream. The blood circulating outside of the bone marrow in the heart, veins and arteries is called peripheral blood. 
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