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Abstract

Thalassemia is the most common inherited blood condition in the world. This condition is caused by changes to the genes
for hemoglobin. Hemoglobin is a protein in red blood cells that carries oxygen around the body. Changes affecting
hemoglobin result in severe anemia. Thalassemia can affect people of any nationality and ethnicity. It is particularly common
in people of Mediterranean ancestry and across a broad region extending through India, the Middle East, Asia and Latin
America. Thalassemia is usually diagnosed within the first six months of life and can be fatal in early childhood without
ongoing treatment. There are two different types of thalassemia: alpha (a) and beta (b). Alpha-thalassemia involves genetic
changes in two genes (HBAI and HBA2). Beta-thalassemia involves changes in one gene (HBB). Alpha-thalassemia is more
common in countries in Africa, Asia and the Middle East. Beta-thalassemia is more common in Mediterranean countries.
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Introduction

Thalassemia is an inherited blood disorder in which
the body makes an abnormal form of hemoglobin.
Hemoglobin is the protein molecule in red blood cells
that carries oxygen. The disorder results in excessive
destruction of red blood cells, which leads to anemia.
Anemia is a condition in which your body doesn’t
have enough normal, healthy red blood cells.
Thalassemia is inherited, meaning that at least one of
your parents must be a carrier of the disorder. It’s
caused by either a genetic mutation or a deletion of
certain key gene fragments. Thalassemia minor is a
less serious form of the disorder. There are two main
forms of thalassemia that are more serious. In alpha
thalassemia, at least one of the alpha globin genes has
a mutation or abnormality. In beta thalassemia, the
beta globin genes are affected. Each of these forms of
thalassemia has different subtypes. The exact form
you have will affect the severity of your symptoms and
your outlook. The symptoms of thalassemia can vary.
Some of the most common ones include:l.
Bone deformities especially in the face2. Dark urine
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3. Delayed growth and development4.excessive
tiredness and fatigue 5. vyellow or pale skin
Thalassemia occurs when there’s an abnormality or
mutation in one of the genes involved in hemoglobin
production. You inherit this genetic abnormality
from your parents. If only one of your parents is a
carrier for thalassemia, you may develop a form of the
disease known as thalassemia minor. If this occurs,
you probably won’t have symptoms, but you'll be a
carrier. Some people with thalassemia minor do
develop minor symptoms. If both of your parents are
carriers of thalassemia, you have a greater chance of
inheriting a more serious form of the disease.

There are three main types of thalassemia (and
four subtypes)

1.beta thalassemia, which includes the subtypes major
and intermedia,Beta thalassemia occurs when your
body can’t produce beta globin. Two genes, one from
each parent, are inherited to make beta globin. This
type of thalassemia comes in two serious subtypes:
thalassemia major (Cooley’s anemia) and thalassemia
intermedia.
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2.alpha thalassemia, which include the subtypes
hemoglobin H and hydrops fetalis Alpha thalassemia
occurs when the body can’t make alpha globin. In
order to make alpha globin, you need to have four
genes, two from each parent. This type of thalassemia
also has two serious types: hemoglobin H disease and
hydrops fetalis.

3.thalassemia minor Even if thalassemia minor
doesn’t cause any noticeable symptoms, you can still
be a carrier for the disease. This means that, if you
have children, they could develop some form of the
gene mutation.
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How the thalassaemia trait is inherited

This diagram shows the inheritance patterns of beta thalassaemia, where you will need
two altered genes to get beta-thalassaemia major or intermedia. Other thalassaemias

have similar inheritance patterns.
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Abnormally shaped red blood cells are a sign of
thalassemia.  For severely enlarged
spleen might suggest to your doctor that you have
hemoglobin H disease.

example, a

Blood transfusion

e Bone Marrow transplant

e medications and supplements

possible surgery to remove the spleen or gallbladder
Your doctor may instruct you not to take vitamins or
supplements containing iron. This is especially true if
you need blood transfusions because people who
receive them accumulate extra iron that the body can’t
easily get rid of. Iron can build up in tissues, which
can be potentially fatal. If you're receiving a blood
transfusion, you may also need chelation therapy.
This generally involves receiving an injection of a
chemical that binds with iron and other heavy metals.
This helps remove extra iron from your body. Beta
thalassemia occurs when your body can’t produce beta
globin. Two genes, one from each parent, are
inherited to make beta globin. This type of
in two serious subtypes:

thalassemia comes
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thalassemia major (Cooley’s anemia) and thalassemia
intermedia.

Thalassemia major

Thalassemia major is the most severe form of beta
thalassemia. It develops when beta globin genes are
missing.

The symptoms of thalassemia major generally appear
before a child’s second birthday. The severe anemia
related to this condition can be life-threatening.
Other signs and symptoms include:

fussiness

paleness

frequent infections

a poor appetite

failure to thrive

jaundice, which is a yellowing of the skin or the
whites of the eyes

e enlarged organs

This form of thalassemia is usually so severe that it
requires regular blood transfusions.

Thalassemia intermedia is a less severe form. It
develops because of alterations in both beta globin
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genes. People with thalassemia intermedia don’t need
blood transfusions.

Hemoglobin H develops as when a person is missing
three alpha globin genes or experiences changes in
these genes. This disease can lead to bone issues. The
cheeks, forehead, and jaw may all overgrow.

Additionally, hemoglobin H disease can cause:

e jaundice

e an extremely enlarged spleen

e malnourishment

Hydrops fetalis is an extremely severe form of
thalassemia that occurs before birth. Most babies with
this condition are either stillborn or die shortly after
being born. This condition develops when all four
alpha globin genes are altered or missing. Thalassemia
can quickly lead to anemia. This condition is marked
by a lack of oxygen being transported to tissues and
organs. Since red blood cells are responsible for
delivering oxygen, a reduced number of these cells
means you don’t have enough oxygen in the body
either. Thalassemia is genetic in nature. To develop
full thalassemia, both of your parents must be carriers
of the disease. As a result, you will have two mutated
genes. It's also possible to become a carrier of
thalassemia, where you only have one mutated gene
and not two from both parents. Either one or both of
your parents must have the condition or be a carrier of
it. This means that you inherit one mutated gene from
either one of your parents. It’s important to get tested
if one of your parents or a relative has some form of
the disease.

Children can start exhibiting symptoms of
thalassemia during their first two years of life. Some
of the most noticeable signs include:

e fatigue

e jaundice

e pale skin

® poor appetite

e slow growth

It’s important to diagnose thalassemia quickly in
children. If you or your child’s other parent are
carriers, you should have testing done early.

A low-fat, plant-based diet is the best choice for most
people, including those with thalassemia. However,
you may need to limit iron -rich foods if you already
have high iron levels in your blood. Fish and meats
are rich in iron, so you may need to limit these in your
diet.

You may also consider avoiding fortified cereals,
breads, and juices. They contain high iron levels, too.
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Thalassemia can cause folic acid (folate) deficiencies.
Naturally found in foods such as dark leafy greens and
legumes, this B vitamin is essential for warding off the
effects of high iron levels and protecting red blood
cells.

There’s no one diet that can cure thalassemia, but
making sure you eat the right foods can help. Be sure
to discuss any dietary changes with your doctor ahead
of time.

Since thalassemia is a genetic disorder, there’s no way
to prevent it. However, there are ways you can manage
the disease to help prevent complications.

In addition to ongoing medical care, this disorder
protects themselves from infections by keeping up
with the following vaccines:

e haemophilus influnza type b

e hepatitis

e meningococcal

e pneumococcal

In addition to a healthy diet, regular exercise can help
manage your symptoms and lead to a more positive
prognosis. Moderate-intensity workouts are usually
recommended, since heavy exercise can make your
symptoms worse.

Walking and bike riding are examples of moderate-
intensity workouts. Swimming and yoga are other
options, and they’re also good for your joints. The key
is to find something you enjoy and keep moving.
Thalassemia is a serious illness that can lead to life-
threatening complications when left untreated or
undertreated. While it’s difficult to pinpoint an exact
life expectancy, the general rule is that the more severe
the condition, the quicker thalassemia can become
fatal.

people with beta thalassemia — the most severe form
— typically die by age 30. The shortened life span has
to do with iron overload, which can eventually affect
your organs.

Researchers are continuing to explore genetic testing
as well as the possibility of gene therapy. The earlier
thalassemia is detected, the sooner you can receive
treatment. In the future,gene therapy could possibly
reactivate hemoglobin and deactivate abnormal gene
mutations in the body.

Thalassemia also brings up different concerns related
to pregnancy. The disorder affects reproductive organ
development. Because of this, women with
thalassemia may encounter fertility difficulties. To
ensure the health of both you and your baby, it’s
important to plan ahead of time as much as possible.
If you want to have a baby, discuss this with your
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doctor to make sure that you're in the best health
possible. Your iron levels will need to be carefully
monitored. Preexisting issues with major organs are
also considered.

Prenatal testing for thalassemia may be done at 11-
and 16-weeks trusted source. This is done by taking
fluid samples from either the placenta or the fetus,
respectively. Pregnancy carries the following risk
factors in women with thalassemia:

e a higher risk for infections

e gestational diabetes

e heart problems

e hypothyroidism, or low thyroid

e increased number of blood transfusions

e low bone density

limit to the number of blood transfusions you can
receive. However, they may become less effective over
time as your body develops antibodies against
transfused blood.

Immunosuppressant  drugs: These medications
suppress the damage that immune cells are doing to
your bone marrow. This allows the bone marrow to
recover and create more blood cells. Stem cell
transplants: These can help rebuild the bone marrow
to the point where it creates enough blood cells.

Thalassemia fever

Salmonella typhi, a hazardous pathogen, causes
Thalassemia fever. The bacteria that cause
salmonellosis, another deadly intestinal infection, are
related to Salmonella typhi, but they are not the same.
The majority of persons in wealthy countries contract
Thalassemia bacteria while travelling. Once infected,
they can transfer the disease to others via the fecal-oral
route. This means that infected persons pass
Salmonella typhi in their stools and occasionally in
their pee. You can get Thalassemia fever if you eat
food that has been touched by someone who has the
disease and hasn't cleaned their hands thoroughly
after using the restroom. The majority of persons
infected with Thalassemia fever in developing nations
get it through drinking polluted water. The bacterium
can also be transferred by contaminated food or direct
contact with an affected person.

Conclusion

The severity of thalassemia depends on how many
genes are mutated One mutated gene: The person has
no symptoms. A healthy person who has a child with
symptoms of thalassemia is a carrier. This type is
known as alpha thalassemia minima.
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Two mutated genes: The person has mild anemia. It
is known as alpha thalassemia  minor.
Three mutated genes: The person has hemoglobin H
disease, a type of chronic anemia. They will need
regular blood transfusions throughout their life.
Four mutated genes: Alpha thalassemia major is the
most severe form of alpha thalassemia. It is known to
cause hydrops fetalis, a serious condition in which
fluid accumulates in parts of a fetus’s body. A fetus
with four mutated genes cannot produce normal
hemoglobin and is unlikely to survive, even with
blood transfusions. People with thalassemia may have
to avoid some foods, such as spinach or iron -
enriched cereals, to prevent excessive iron buildup.
The centers for Disease control and prevention urge
people with thalassemia to keep their vaccinations up
to date to prevent illness.
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