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DESCRIPTION
Leukemia is not defined by the solid tumors commonly 
associated with cancers like melanoma or breast cancer. Instead, 
it refers to cancers that begin in the blood-forming tissues, 
primarily the bone marrow, and affect the production and 
function of blood cells. These abnormal cells crowd out healthy 
ones, leading to a multitude of health issues. While these 
malignant cells may not form the type of physical mass typically 
associated with tumors, they function similarly to cancer cells in 
terms of proliferation and invasiveness.

At the core of leukemia is the transformation of normal stem 
cells or progenitor cells in the bone marrow into malignant cells. 
This transformation occurs because of genetic mutations or 
changes in the DNA of blood-forming cells. 

Tumor-like characteristics in leukemia cells

Leukemia, while often considered a non-tumor cancer, does 
exhibit characteristics that make it functionally similar to other 
cancers. Here are some of the key parallels:

Uncontrolled growth: Just like tumors, leukemia cells undergo 
uncontrolled growth due to mutations in their DNA. They 
multiply rapidly, especially in the acute forms of leukemia, 
overwhelming the bone marrow’s capacity to produce healthy 
blood cells.

Invasion and metastasis: Leukemia cells invade the bloodstream, 
much like how tumor cells can invade surrounding tissues and 
metastasize to other organs. These malignant cells can also 
invade the liver, spleen, and lymph nodes, much like solid 
tumors that spread to secondary sites.

Avoidance of apoptosis: Healthy cells undergo apoptosis 
(programmed cell death) when they are damaged or old. 
Leukemia cells, however, can evade this process, allowing them 
to survive longer than normal cells and contribute to the 
growing population of cancerous cells.

Resistance to treatment: Over time, leukemia cells, like solid 
tumors, can develop resistance to chemotherapy and other 

treatments. This poses a significant challenge in terms of 
long-term management and patient survival, as resistant cells can 
lead to relapse and the progression of the disease.

Diagnosis and treatment challenges

One of the greatest challenges in treating leukemia lies in the 
diagnosis. Since the disease originates in the blood and bone 
marrow, symptoms can often be mistaken for more benign 
conditions. Early symptoms, such as fatigue, frequent infections, 
fever, and weight loss, are often nonspecific, making early 
diagnosis difficult.

Once diagnosed, the treatment of leukemia depends largely on 
its type, stage, and the patient’s overall health. Common 
treatments include chemotherapy, radiation therapy, targeted 
drug therapy, and bone marrow or stem cell transplants. Each of 
these treatment methods comes with its own set of challenges 
and risks.

Chemotherapy: The cornerstone of leukemia treatment, 
chemotherapy involves the use of drugs that target and kill 
rapidly dividing cells. However, chemotherapy is non-specific it 
affects healthy cells along with the cancerous ones, leading to 
side effects such as hair loss, fatigue, nausea, and a weakened 
immune system. Furthermore, some leukemia cells can develop 
resistance to chemotherapy, rendering it ineffective over time.

Radiation therapy: This treatment uses high-energy radiation to 
kill cancer cells, but its use in leukemia is often limited to 
specific situations, such as when the leukemia has spread to the 
brain or central nervous system.

Targeted therapy: Targeted therapies are drugs that specifically 
target cancer cells based on their genetic mutations. In some 
cases, they can be more effective and less toxic than traditional 
chemotherapy. For example, Tyrosine Kinase Inhibitors (TKIs) 
are used to treat chronic myeloid leukemia by blocking the 
action of proteins that help leukemia cells grow.

Bone marrow or stem cell transplant: This treatment involves 
replacing diseased bone marrow with healthy bone marrow or 
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risks, including graft-versus-host disease and the possibility of 
relapse.
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stem cells from a donor. It offers the potential for a cure, 
particularly in acute leukemia cases, but comes with significant 
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