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DESCRIPTION
Leukemia is a type of cancer that affects the blood and bone 
marrow, characterized by an overproduction of abnormal white 
blood cells. Chemotherapy has been one of the primary methods 
for treating leukemia for decades, acting as a cornerstone in the 
management of this disease.

Understanding leukemia and its types

Leukemia is broadly classified into four main types based on the 
nature of the blood cells involved and the rate of progression [1]. 
These are Acute Lymphoblastic Leukemia (ALL), Acute Myeloid 
Leukemia (AML), Chronic Lymphocytic Leukemia (CLL), and 
Chronic Myeloid Leukemia (CML).

Acute leukemias (ALL and AML): These are aggressive forms 
of leukemia that develop rapidly and require immediate 
treatment [2]. In ALL, the malignant cells are primarily 
lymphoid, while in AML, the cells are myeloid.

Chronic leukemias (CLL and CML): These tend to progress 
more slowly and are characterized by a prolonged phase of stable 
disease before they worsen. CLL primarily involves lymphoid 
cells, whereas CML involves the myeloid line, typically linked 
with the Philadelphia chromosome [3].

The rapid proliferation of abnormal white blood cells interferes 
with normal blood cell production, leading to symptoms such as 
anemia, infections, and bleeding. Chemotherapy aims to target 
and destroy these malignant cells while preserving as many 
normal cells as possible [4].

The role of chemotherapy in leukemia treatment

Chemotherapy works by targeting rapidly dividing cells, which 
include cancerous leukemia cells. The drugs used in 
chemotherapy can be administered intravenously or orally, and 
they function by disrupting the cell division process at different 
stages [5]. These medications interfere with DNA replication or 
the mitotic process, ultimately leading to the death of the tumor

cells. However, because chemotherapy targets all rapidly dividing 
cells, it can also affect normal healthy cells, leading to side effects 
[6].

In leukemia treatment, chemotherapy is used in various stages of 
the disease, including induction therapy, consolidation therapy, 
and maintenance therapy:

Induction therapy: This is the first phase of treatment aimed at 
achieving remission by eradicating the majority of leukemia cells 
from the bone marrow and bloodstream. Induction therapy 
usually involves a combination of chemotherapy agents [7].

Consolidation therapy: After remission is achieved, 
consolidation therapy is used to eliminate any remaining 
leukemia cells that might cause a relapse.

Maintenance therapy: This long-term phase aims to prevent the 
re-emergence of the disease by keeping the leukemia cells under 
control [8].

Side effects of chemotherapy

One of the major challenges of chemotherapy in leukemia 
treatment is managing the side effects. Since chemotherapy 
targets all rapidly dividing cells, it also affects normal cells in the 
body, leading to a variety of adverse effects [9]. Some common 
side effects of chemotherapy include:

Bone marrow suppression: Chemotherapy can reduce the 
production of red blood cells, white blood cells, and platelets, 
leading to anemia, neutropenia and thrombocytopenia.

Gastrointestinal issues: Nausea, vomiting, diarrhea, and 
mucositis (inflammation of the mucous membranes) are 
common side effects.

Hair loss: Many chemotherapy drugs cause hair loss, which can 
be emotionally distressing for patients.

Fatigue: Chemotherapy-induced fatigue is a frequent and 
debilitating side effect.
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Neurological effects: Certain chemotherapy drugs can cause
peripheral neuropathy (nerve damage), leading to symptoms like
numbness or tingling.

Increased risk of infection: Due to lowered white blood cell
counts, patients undergoing chemotherapy are more vulnerable
to infections.

These side effects can significantly impact a patient's quality of
life and may require interventions such as growth factors to
stimulate white blood cell production, anti-nausea medications,
and antibiotics to prevent or treat infections [10].

CONCLUSION
Chemotherapy continues to be a central element in the
treatment of leukemia, especially in acute forms like ALL and
AML. While it has led to significant improvements in survival
rates and remission, the challenges of resistance, side effects,
and the need for personalized treatment remain. The future of
leukemia treatment lies in the integration of chemotherapy with
newer, targeted therapies and immunotherapies, promising
better outcomes and fewer long-term complications for patients.
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