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Abstract

Leukemia is cancer of the blood. It’s the most common form of cancer in childhood. The cancer cells grow in bone
marrow and go into the blood. The bone marrow is the soft, spongy centre of some bones. It makes blood cells. When
a child has leukemia, the bone marrow makes abnormal blood cells that don’t mature. The abnormal cells are usually
white blood cells (leukocytes). The bone marrow also makes fewer healthy cells. The abnormal cells reproduce very
quickly. Children with leukaemia can need treatment for up to 3 years.
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Introduction

Leukemia affects the blood cells, most often, the white
blood cells. White blood cells normally develop from
stem cells in the bone marrow When these cells grow
abnormally, leukemia appears. The types of blood cells
include:

e Red blood cells (erythrocytes): Red blood
cells carry oxygen. When a child has a low level of
healthy red blood cells, this is called anemia. A
child may feel tired, weak, and short of breath.

e DPlatelets (thrombocytes): Platelets help with blood
clotting and stop bleeding. When a child has low
levels of platelets, he or she bruises and bleeds more
easily.

e White blood cells (leukocytes): These fight
infection and other disease. When a child has low
levels of white blood cells, he or she is more likely
to have infections.

There are different types of leukemia in children. Most

leukemias in children are acute, which means they tend

to grow quickly. Some of the types of leukemia that

occur in children include:

e Acute lymphocytic (lymphoblastic) leukemia
(ALL): This is the most common type of leukemia
in children.
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e Acute myelogenous (myeloid, myelocytic, non-
lymphocytic) leukemia (AML): This is the second
most common type of leukemia in children.

e Hybrid or mixed lineage leukemia: This type is
rare. It is a mix of ALL and AML.

e Chronic myelogenous leukemia (CML): This type
is also rare in children.

e Chronic lymphocytic leukemia (CLL): This type is
extremely rare in children.

e Juvenile myelomonocytic leukemia (JMML): This
is a rare type of cancer that doesn’t grow quickly
(acute) or slowly (chronic).

Children with leukaemia can need treatment for up to
3 years. During this time, it's important they have the
opportunity to live as normal a life as possible.
Whenever feeling well enough, they should be
encouraged to do their usual activities, like having
playtime, and going to school or day care. The exact
cause of leukemia in children is not known. There are
certain conditions passed on from parents to children
(inherited) that increase the risk for childhood
leukemia. But, most childhood leukemia is not
inherited. Researchers have found changes (mutations)
in genes of the bone marrow cells. These changes may
occur early in a child's life or even before birth. But they
may occur by chance (sporadic).
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The risk factors for childhood leukemia include:

e Exposure to high levels of radiation

e Having certain inherited syndromes, such as Down
syndrome and Li-Fraumeni syndrome

e Having an inherited condition that affects the
body's immune system

e Having a brother or sister with leukemia

e Symptoms can occur a bit differently in each child.

They can include:

e Pale skin

e Feeling tired, weak, or cold

e Dizziness

e Headaches

e Shortness of breath, trouble breathing

e Frequent or long-term infections

o Fever

e Easy bruising or bleeding, such as nosebleeds or
bleeding gums

e Bone or joint pain

e Belly (abdominal) swelling

e DPoor appetite

o Weight loss

e Swollen lymph glands (nodes)

The prognosis for leukemia greatly depends on:

e  How far the disease has spread

e  The type of leukemia

e How well your child responds to treatment

e Genetics

e Age and overall health

e How well your child can tolerate the treatment

e New discoveries in treatment

The outlook and long-term survival are different for
every cancer. Getting to a doctor and starting aggressive
therapy quickly are key for the best outcome. A child
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with leukemia needs constant follow-up. Survivors can
suffer from side effects of radiation and chemotherapy.
Other cancers can occur as well. These may include
skin, breast, brain / spine, thyroid gland, bone or other
blood cancers. Monitoring for these diseases is crucial.
Developing healthy habits like eating right and not
smoking is important, too. New methods are being
found every day to improve treatment and to decrease
side effects from the treatment for this disease.
The term fiveqyear survival rate means the percentage of
patients who live at least five years after their cancer is
diagnosed. With acute leukemias, these patients are
probably cured. It is very rare for leukemia to return
later than this. Current five-year survival rates are based
on large numbers of children who were treated more
than five years ago. These rates really can’t predict what
will happen in your child’s case. Every child and every
cancer are different. Also, because treatments change
all the time, the survival rates from treatment done five
or more years ago may not truly reflect today’s survival
rates.

The exact causes of leukaemia in children are not

known, but it is likely that several factors are involved.

Factors that may put some children at higher risk of

genetic damage that can lead to leukaemia include:

e infections: delayed exposure to common childhood
infections or an abnormal response by the child’s
immune system to these infections.

e radiation: exposure to large doses of ionising
radiation (energy from xrays and radioactive
materials) before birth or in the early years.

e chemicals: exposure to high levels of certain
chemicals, such as benzene.

e congenital disorders: like Down syndrome and
Fanconi anaemia.

EFFECTS ON THE BODY

CHILDHOOD LEUKEMIA

seizures

fatigue
coughing
breathing

difficulties

loss of appetite

anemia

headaches

bleeding

infections

stomach ache

weight loss

Figure 1

Tests for leukaemia
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There are several tests that can be done to confirm a
diagnosis of leukaemia and to work out which type it is:
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Bone marrow biopsy: A syringe is used to take a sample
of bone marrow, usually from the hip bone, for
examination under the microscope and genetic testing.
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Lumber Puncture: sometimes called a spinal tap. A
needle is put into the space between the bones of the
lower back and fluid from around the spinal cord is
removed for examination under the microscope to look
for abnormal white blood cells.

Treatment of childhood leukaemia

The main treatment given to children with leukaemia
is chemotherapy (a combination of medicines), usually
as tablets or injections. Radiotherapy may also be used
to kill cancer cells in the brain, and in some cases,
astem cell or bone marrow transplant may also be
necessary.

Antibiotics to prevent infections immunotherapy to
use the body's own immune system to fight cancer cells
targeted therapy, medicine that targets cancer cells but
with fewer side effects than chemotherapy blood
products to restore the normal contents of the blood.
When a child has leukemia, the bone marrow, for an
unknown reason, begins to make faulty white blood
cells. Normally, the body can regulate the production
of cells by sending signals for when to stop producing
more. Leukemia cells do not respond to the body’s
signals. These cells go on reproducing themselves, even
when there’s no more space in the bone marrow.

The bone marrow doesn’t just make infection fighting
white blood cells. It also makes red blood cells and
platelets. Red blood cells carry oxygen to all parts of the
body. Platelets help with blood clotting to stop
bleeding.

In leukemia, the abnormal white cells reproduce very
quickly and do not fight infection well. These faulty
white blood cells, called blasts, crowd the bone marrow.
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This can mean that not enough red blood cells or
platelets are made. All this trouble in the bone marrow
results in the symptoms of leukemia. These may include
tiredness and problems with infections and bruising or
bleeding. Bone pain can also occur as the bone marrow
expands.

Leukemia is the most common form of cancer in
childhood. It affects approximately 3,000 children each
year in the United States. Leukemia accounts for about
30 percent of childhood cancers. While leukemia can
occur at any age, it is most commonly seen in children
between 2 and 6 years old. The disease occurs slightly
more often in males than in females. It is most
commonly seen in Caucasian children. Most childhood
leukemias are caused by chance mutations in the genes
of white blood cells. Except for rare genetic cases, little
is known about the causes of these diseases. Scientists
are hard at work trying to learn how these mutations
happen.

Role of Immune System

The immune system plays a key role in protecting the
body from diseases. A fault in the immune system may
increase the risk for getting leukemia. Things like
getting certain viruses or other infections can lower
immunity. Toxins in the environment or exposure to
chemicals may also make the immune system weaker.

Certain conditions may increase a child’s risk of
developing leukemia

Down syndrome, Fanconi anemia, Neurofibromatosis,
Shwachman-Diamond Syndrome, Ataxia
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telangiectasia (Louis-Bar syndrome), Bone marrow
disorders (myelodysplasia), Pre-birth X-ray exposure,
Significant radiation exposure Chemotherapy in the
past, Certain genetic conditions, Leukemia is cancer of
the blood. The cancer cells developin the bone
marrow and go into the blood. Other tissue and organs
that may be affected include the lymph nodes, liver,
spleen, thymus, brain, spinal cord, gums, and skin.
When a child has leukemia, the bone
marrow makes abnormal blood  cells that do not
mature. The abnormal cells are usually white blood
cells (leukocytes). And with leukemia, the bone marrow
makes fewer healthy cells. Common symptoms of
leukemia in children include feeling tired and weak,
easy bruising or bleeding, and frequent or long-term
infections. Leukemia is diagnosed with blood and bone
marrow tests. Imaging may be done to look for signs of
leukemia in different parts of the body. Chemotherapy
is the main treatment for most leukemias in children.
A child with leukemia may have complications from
the leukemia and from the treatment. Ongoing follow-
up care is needed during and after treatment. The
earliest signs of leukemia can be hard to spot. They can
also vary from child to child, as not all children with
leukemia show the symptoms listed above. Many of the
symptoms are common and can indicate a range of
illnesses. The doctor will perform various tests and
assessments before making a diagnosis. If a parent or
caregiver notices any of the symptoms above, it is best
to take the child to a doctor as soon as possible. A
prompt diagnosis can ensure that the child receives the
right treatment quickly. Children with leukemia have
high white blood cell counts, but most of these cells are
not functioning correctly. This is because abnormal
cells replace healthy white blood cells. White blood
cells help protect the body by fighting off infections.
For this reason, recurrent or persistent infections can

indicate that a child does not have enough healthy
white blood cells.

Early Symptoms

If a child bruises easily and experiences severe
nosebleeds or bleeds from the gums, this may point to
leukaemia. A child with this type of cancer will have a
lack of platelets that help prevent bleeding. In rare
cases, leukemia leads to very severe weakness and
exhaustion that can result in slurred speech. This
occurs when leukemia cells collect in the blood, causing
the blood to thicken. The blood may be so thick that
circulation slows through small vessels in the brain. A
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child may not be able to describe their symptoms in
detail, but they may appear to be generally ill. They may
also experience frequent, unexplained headaches.
When the cause of a child’s illness is unclear, make an
appointment with a doctor. In a child with leukemia,
swelling can affect various parts of the body, including:
In the abdomen, when abnormal cells collect in the
liver or spleen In the face and arms, when pressure on
avein called the superior vena cava causes blood to pool
in the area The lymph nodes, causing small lumps to
form on the sides of the neck, in the underarms, or
around the collarbone, where lymph nodes reside
Importantly, a child with swollen lymph nodes and no
additional symptoms is more likely to have an infection
than leukemia. Also, tumors from other types of
cancers are more likely to put pressure on the superior
vena cava and lead to facial swelling. The swelling
would be worse when a child wakes up, and it will
improve throughout the day. This is called Superior
vena cava syndrome and rarely occurs in cases of
leukemia. However, it can be life threatening and
requires emergency care. When Leukemia cells cause
swelling in the liver, kidneys, or spleen, these organs
can press against the stomach. The result may be a
feeling of fullness or discomfort, a lack of appetite, and
subsequent weight loss. If a child seems to be in pain
and complains that their bones or joints are sore or
achy, this can indicate childhood leukemia. When
leukemia develops, the abnormal cells can collect close
to the surface of the bones or inside joints. Leukemia is
a cancer of the blood. It starts in blood stem cells.

Mechanism

Stem cells are the earliest blood cells that develop into
different types of specialized blood cells. As the stem
cells of the blood develop, they produce immature
blood cells (blasts). Blasts then develop into mature
blood cells. Blood stem cells develop into either
lymphoid stem cells or myeloid stem cells.

Lymphoid stem cells develop into lymphoblasts and
then lymphocytes. Lymphocytes are a type of white
blood cell that help fight infection and destroy
abnormal cells. The 3 main types of lymphocytes are B
cells, T cells and natural killer (NK) cells. B cells make
antibodies that help fight infection. T cells destroy
damaged and infected cells in the body and tell B cells
to make antibodies. NK cells attack cancer cells or cells
that are infected with a virus. Myeloid stem
cells develop into different blasts (myeloblasts,
monoblasts, erythroblasts and megakaryoblasts), which
then develop into granulocytes and monocytes red
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blood cells and platelets. Granulocytes and monocytes
are white blood cells that destroy bacteria and help fight
infection. Red blood cells carry oxygen to all tissues of
the body. Platelets form clots in damaged blood vessels
to stop bleeding. Leukemia causes an overproduction
of blasts. These blasts develop abnormally and develop
into mature blood cells. Over time the blasts crowd out
normal blood cells so that they can’t do their jobs.
leukemia are grouped based on the type of blood stem
cell. Lymphoid leukemia develops from abnormal
lymphoid cells. Myeloid leukemia develops from
myeloid Acute leukemia
suddenly, developing within days or weeks. Chronic

abnormal cells. starts
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leukemia develops slowly over months or years. Acute
lymphoblastic leukemia (ALL) is the most common
type of leukemia diagnosed in young children. It occurs
more often in boys than girls. Acute myelogenous
leukemia (AML) is less common than ALL. Rare types
of childhood leukemia and leukemia-like disorders can
also develop. These include transient abnormal
myelopoiesis (TAM) (also called transient leukemia),
leukemia  (APL),
(MML),
myelogenous leukemia (CML) and myelodysplastic
syndrome (MDS).
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Conclusion

A child with leukemia needs ongoing care. Your child
will be seen by oncologists and other healthcare
providers to treat any late effects of treatment and to
watch for signs or symptoms of the cancer returning.
Your child will be checked with imaging tests and other
tests. And your child may see other healthcare

providers for problems from the cancer or from

treatment.
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