Leukemia - An Overview
Public Education

Correspondence: Exon Publications, Brisbane, Australia; Email:
books@exonpublications.com

Cite as: Leukemia - An Overview: Public Education. Brisbane
(AU): Exon Publications; 2024. Published on 30 Jun 2024.
DOI: https://doi.org/10.36255/leukemia-overview-public-
education

Copyright: Exon Publications

License: Creative Commons Attribution-NonCommercial-
NoDerivs 4.0 (CC BY-NC-ND 4.0)
https://creativecommons.org/licenses/by-nc-nd/4.0/

ABSTRACT

Leukemia is a complex group of cancers that affect the
blood and bone marrow. This article provides a thorough
understanding of leukemia, covering its types, risk factors,
epidemiology, causes, symptoms, pathophysiology,
complications, diagnosis, treatment, and prognosis.
Written in simple terms, this article aims to be an
accessible resource for the public, patients, and their loved
ones, helping them navigate the complexities of this serious
condition.
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INTRODUCTION TO LEUKEMIA

Leukemia is a type of cancer that originates in the bone
marrow, where blood cells are produced. It involves the
uncontrolled proliferation of abnormal white blood cells,
which crowd out normal blood cells and impair their
function. Leukemia can affect both children and adults and
hasvarious subtypes, each with distinct characteristics and
treatment approaches. Understanding leukemia is crucial
for effective management and treatment, making
awareness and education vital components in combating
this disease (1-3).

TYPES OF LEUKEMIA

Leukemia is broadly classified into four main types based
on the speed of progression (acute or chronic) and the type
of white blood cell affected (lymphoid or myeloid). Acute
Lymphoblastic Leukemia (ALL) is a fast-growing leukemia
that originates in the lymphoid cells and is the most
common type of leukemia in children but can also occur in
adults. Acute Myeloid Leukemia (AML) is another fast-
growing leukemia that starts in the myeloid cells and is
more common in adults but can also affect children.
Chronic Lymphocytic Leukemia (CLL) progresses slowly
and typically affects older adults, originating in the
lymphoid cells and often presenting few symptoms in the
early stages. Chronic Myeloid Leukemia (CML) also
progresses slowly and primarily affects adults, originating in
the myeloid cells and characterized by the presence of the



Philadelphia chromosome, which creates the BCR-ABL
fusion gene.

RISK FACTORS OF LEUKEMIA

Several factors can increase the risk of developing
leukemia. Age is a significant factor, with different types of
leukemia affecting different age groups. Exposure to high
levels of radiation, either from previous cancer treatments
or environmental sources, can elevate the risk. Certain
chemicals, such as benzene, are known risk factors for
leukemia. Genetic predispositions play a role as well;
individuals with genetic disorders like Down syndrome or
those with a family history of leukemia are at higher risk.

Other risk factors include smoking, which exposes the body
to carcinogenic chemicals, and certain viral infections,
such as the Epstein-Barr virus, which has been linked to an
increased risk of leukemia. Additionally, previous
chemotherapy or radiation therapy for other cancers can
increase the risk of developing leukemia. It is important to
note that while these risk factors canincrease the likelihood
of developing leukemia, many individuals with leukemia do
not have any known risk factors.

EPIDEMIOLOGY OF LEUKEMIA

Leukemia is a relatively rare cancer, accounting for about
3% of all new cancer cases in the United States. The
incidence of leukemia varies by type and age group. ALL is
most common in children, while AML is more frequently
diagnosed in adults. CLL and CML primarily affect older
adults. The incidence of leukemia is slightly higher in males



than in females and varies across different ethnic groups,
with higher rates observed in certain populations.

Geographically, the incidence of leukemia also varies, with
higher rates in developed countries. This variation may be
due to differences in genetic, environmental, and lifestyle
factors.

CAUSES OF LEUKEMIA

The exact cause of leukemia is not completely understood,
butitis believed to result from a combination of genetic and
environmental factors. Genetic mutations in the DNA of
blood cells can lead to uncontrolled cell growth and
leukemia. These mutations can occur spontaneously or be
induced by environmental exposures, such as radiation or
certain chemicals.

Several genes have been implicated in leukemia, including
TP53, FLT3, NPM1, and BCR-ABL. Mutations in the TP53
gene, which normally helps suppress tumors, can lead to
uncontrolled cell growth and survival, contributing to the
development of leukemia. Similarly, mutations in the FLT3
and NPM1 genes are commonly found in AML. The BCR-ABL
fusion gene, resulting from the Philadelphia chromosome
translocation, is a key driver of CML.

Environmental factors, such as exposure to high levels of
radiation, certain chemicals like benzene, and previous
chemotherapy treatments, can increase the risk of
leukemia. Infections with certain viruses, such as the
Epstein-Barr virus, may also play a role in the development
of leukemia. The interplay between genetic susceptibility



and environmental triggers is complex, and ongoing
research continues to investigate these relationships.

SYMPTOMS OF LEUKEMIA

The symptoms of leukemia can vary widely depending on
the type and stage of the disease. Common symptoms
include fatigue, weakness, and shortness of breath, which
result from anemia due to a shortage of red blood cells.
Patients may also experience frequent infections and fever
because the immune system is compromised by a lack of
healthy white blood cells.

Easy bruising and bleeding, such as nosebleeds or bleeding
gums, can occur due to low platelet counts. Other
symptoms may include bone and joint pain, which is
caused by the overcrowding of leukemia cells in the bone
marrow. Swollen lymph nodes, particularly in the neck,
armpits, or groin, and abdominal discomfort or swelling
from an enlarged liver or spleen are also common.

Some patients may experience night sweats, unintentional
weight loss, and a feeling of fullness after eating only a small
amount of food. In acute leukemias, symptoms can appear
suddenly and worsen quickly, while in chronic leukemias,
symptoms may develop more slowly and be less severe in
the early stages.



PATHOPHYSIOLOGY OF
LEUKEMIA

The pathophysiology of leukemia involves the uncontrolled
proliferation and accumulation of abnormal white blood
cells in the bone marrow and blood. Under normal
conditions, the bone marrow produces a balanced mix of
red blood cells, white blood cells, and platelets. In
leukemia, genetic mutations cause certain white blood
cells to multiply rapidly without maturing properly, leading
to an overproduction of abnormal cells.

These malignant cells accumulate in the bone marrow,
crowding out normal blood cells and impairing their
production. This results in anemia, thrombocytopenia (low
platelet count), and neutropenia (low white blood cell
count), leading to the symptoms associated with leukemia.
The leukemia cells can also spill over into the bloodstream
and spread to other organs, including the liver, spleen, and
lymph nodes.

The genetic mutations associated with leukemia often
involve the rearrangement of genes that regulate cell growth
and division. For example, the BCR-ABL fusion gene, which
is formed by the translocation between chromosomes 9
and 22, produces an abnormal protein called tyrosine
kinase that promotes the uncontrolled growth and survival
of leukemia cells.



COMPLICATIONS OF
LEUKEMIA

If not managed properly, leukemia can lead to several
severe complications. One of the primary complications is
the increased risk of infections due to a compromised
immune system. Even minor infections can become life-
threatening for patients with leukemia. Anemia and
thrombocytopenia can cause severe fatigue, increased risk
of bleeding, and difficulty controlling bleeding.

Leukemia can also lead to the spread of cancer cells to
other parts of the body, such as the central nervous system,
which can cause neurological symptoms like headaches,
seizures, and altered mental status. An enlarged spleen or
liver can cause abdominal discomfort and increase the risk
of organ rupture, which can be life-threatening.

Long-term complications of treatment can include damage
to the heart, liver, and other organs, as well as secondary
cancers. Psychosocial complications, such as anxiety,
depression, and the stress of coping with a chronic illness,
are also common and can impact the overall quality of life.

DIAGNOSIS OF LEUKEMIA

Diagnosing leukemia typically involves a combination of
medical history, physical examination, and diagnostic tests.
A complete blood count (CBC) is often the first test
performed, which can reveal abnormalities such as
elevated white blood cell counts, low red blood cell counts,
and low platelet counts.



If leukemia is suspected, a bone marrow biopsy is usually
conducted. During this procedure, a small sample of bone
marrow is extracted, usually from the hip bone, and
examined under a microscope for the presence of leukemia
cells. Flow cytometry, cytogenetic analysis, and molecular
testing can further characterize the type of leukemia and
identify specific genetic mutations or abnormalities.

Imaging studies, such as ultrasound, CT scans, or MRIs,
may be used to check for the spread of leukemia to other
parts of the body, such as the lymph nodes, liver, and
spleen. Lumbar puncture, or spinal tap, can be performed
to determine if leukemia cells are present in the
cerebrospinal fluid, indicating central nervous system
involvement.

TREATMENT OF LEUKEMIA

The treatment of leukemia depends on several factors,
including the type and stage of the disease, the patient's age
and overall health, and the presence of specific genetic
mutations. The primary treatment for leukemia is
chemotherapy, which involves the use of drugs that target
and kill rapidly dividing cells. Common chemotherapy drugs
used in leukemia treatment include cytarabine (Cytosar-U),
daunorubicin (Cerubidine), and vincristine (Oncovin).

For certain types of leukemia, targeted therapy is used to
specifically attack cancer cells based on their genetic
mutations. For example, tyrosine kinase inhibitors (TKIs)
such as imatinib (Gleevec), dasatinib (Sprycel), and
nilotinib (Tasigna) are used to treat CML by targeting the
BCR-ABL protein. Similarly, FLT3 inhibitors like midostaurin
(Rydapt) are used in AML with FLT3 mutations.



Immunotherapy, which boosts the body's immune system
to fight cancer, is another treatment option. Examples of
immunotherapy drugs used in leukemia treatment include
monoclonal antibodies like rituximab (Rituxan) and
blinatumomab (Blincyto), as well as CAR T-cell therapy,
where a patient's own T-cells are modified to recognize and
attack leukemia cells.

Radiation therapy may be used to treat areas of the body
where leukemia cells have accumulated, such as the
central nervous system. In some cases, a stem cell
transplant may be recommended. This involves high-dose
chemotherapy followed by the infusion of healthy stem
cellstorestore normal blood cell production. The stem cells
can come from the patient (autologous transplant) or from
a donor (allogeneic transplant).

Supportive care is also an important aspect of treatment,
addressing symptoms and side effects such as infections,
anemia, and pain. Psychosocial support, including
counseling and support groups, can help patients and their
families cope with the emotional and mental challenges of
the disease and its treatment.

PROGNOSIS OF LEUKEMIA

The prognosis for leukemia varies widely depending on
several factors, including the type and stage of the disease,
the patient's age, overall health, and specific
characteristics of the leukemia, such as genetic mutations
and response to initial treatment. Younger patients and
those with fewer genetic abnormalities tend to have better
outcomes.



Complete remission is possible for many patients,
especially with advancements in treatment options.
However, the risk of relapse remains a significant concern.
The five-year survival rate for leukemia has improved over
the years, thanks to better diagnostic methods and
treatment protocols. For some patients, a stem cell
transplant can offer a chance for long-term remission and
potential cure.

Regular follow-up care is essential for monitoring for signs
of relapse and managing any long-term side effects of
treatment.

CONCLUSION

Leukemia is a serious and complex disease, but
advancements in medical research and treatment have
significantly improved the prognosis for many patients.
Understanding the risk factors, symptoms, and treatment
options is crucial for managing the condition effectively.
With comprehensive care, including medical treatment and
psychosocial support, individuals with leukemia can
achieve remission and maintain a good quality of life.

NOTICE TO THE USER

This article was written by professional medical writers for
the general public based on peer-reviewed articles indexed
in PubMed and peer-reviewed for scientific accuracy by
independent experts. It is intended solely for informational
purposes and is not to be considered medical advice. The
views and opinions expressed in this article are believed to
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be accurate at the time of publication, but the publisher,
editors, or authors cannot be held responsible or liable for
any errors, omissions, or consequences arising from the
use of the information contained in this article. The
publisher makes no warranties, implicit or explicit,
regarding the contents of this article or its use.
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Creative Commons Attribution-NonCommercial-NoDerivs
4.0 (CC BY-NC-ND 4.0)
https://creativecommons.org/licenses/by-nc-nd/4.0/ You
must give appropriate credit, provide a link to the license,
and indicate if changes were made. You may do so in any
reasonable manner, but not in any way that suggests the
licensor endorses you or your use. You may not use the
material for commercial purposes. If you remix, transform,
or build upon the material, you may not distribute the
modified material. The reproduction, modification,
republication, and display of the patient information bookin
its entirety, in any form, by anyone, for commercial
purposes are strictly prohibited without the written consent
of the publisher.
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