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CONDITION

Hemoglobinopathy

A hemoglobinopathy is an inherited condition that changes the structure or amount of
hemoglobinin red blood cells.

WHATITIS
Inherited changes affecting hemoglobin structure or production

BODY SYSTEM
Blood and circulation

MAIN SYMPTOMS
Fatigue, pale skin, jaundice, pain episodes

WHAT CAUSES IT
Inherited changes in hemoglobin genes

HOW IT IS DIAGNOSED
Blood count, hemoglobin analysis, and genetic testing

MAIN TREATMENT
Monitoring, supportive care, and type-specific therapies

CAN IT BE CURED?
Sometimes - stem cell transplant may cure

ISIT AN EMERGENCY?
Sometimes - chest pain, breathing difficulty, or stroke signs

LONG-TERM OUTLOOK
Often manageable; severe types can shorten life

Overview

Hemoglobinopathy is a broad term for an inherited condition affecting hemoglobin.
Hemoglobin is the protein inside red blood cells that carries oxygen from your lungs to the rest
of your body.

Some hemoglobinopathies change the structure of hemoglobin. Sickle cell conditions are an
example. Others reduce how much of a particular hemoglobin chain the body makes. These
include alpha and beta thalassemia. A person can also inherit more than one type of
hemoglobin change.

The effects range widely. Some people are healthy carriers and have few or no symptoms.
Others develop chronic anemia, pain episodes, organ problems, or a need for regular blood
transfusions. Anemia means there are too few healthy red blood cells to carry oxygen
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effectively.

The exact name of the hemoglobinopathy matters. It guides what monitoring is needed, which
complications are possible, and whether treatment may help.

A carrier state, sometimes called a trait, is not the same as having a more serious form of the
condition. However, carriers can pass the altered gene to their children. Some carrier states
can also cause symptoms in unusual circumstances, such as severe dehydration or very low
oxygen levels.

Symptoms

Symptoms depend on which hemoglobin genes are affected and how strongly red blood cells
are affected. They may begin in infancy, appear later, or never cause noticeable problems.
Possible symptoms include:

Sickle-shaped red blood cells can block small blood vessels. This may cause pain episodes and
reduce blood flow to organs. Symptoms can affect the chest, abdomen, back, arms, or legs.

In thalassemia, symptoms often come from anemia and the body's attempt to make more red
blood cells. Severe forms may affect the spleen, liver, bones, growth, and heart.

Symptoms alone cannot show which hemoglobinopathy is present. Iron deficiency and other
blood conditions can cause similar tiredness, pallor, or changes in a blood count.

- Tiredness, weakness, pale skin, or shortness of breath from anemia
- Yellowing of the skin or eyes, called jaundice

- Dark urine caused by red blood cell breakdown

- Episodes of severe pain, especially in sickle cell conditions

- Slow growth or delayed puberty in children with severe anemia

- Abdominal fullness from an enlarged spleen

- Frequentinfections in some severe forms

Causes and risk factors

Hemoglobinopathies are caused by changes in genes involved in making hemoglobin. These
gene changes are inherited from biological parents. They are not caused by diet, infection,
stress, or anything a person did during pregnancy.
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Hemoglobin contains protein chains called alpha and beta chains. Different gene changes may
alter a chain's shape or reduce how much of it is produced.

Inheritance patterns differ by condition. Many clinically important hemoglobinopathies occur
when a child inherits an altered gene from both parents. If only one altered gene is inherited,
the child may be a carrier. Alpha thalassemia is more complex because several genes
contribute to alpha-chain production.

A family history raises the chance of carrying a hemoglobin change, but a condition may be
found without any known family history. Relatives may not have been tested, or they may have
had mild symptoms.

Certain hemoglobin variants are more common in families whose ancestors came from Africa,
the Mediterranean, the Middle East, South Asia, Southeast Asia, or parts of the Americas.
Ancestry can provide context, but it should not replace testing. Hemoglobinopathies can occur
in people from any background.

Diagnosis

Some hemoglobinopathies are found through newborn screening. Others are discovered after
symptoms develop, during pregnancy screening, or when a routine blood test shows anemia or
unusually small red blood cells.

Testing commonly starts with a complete blood count. This measures red blood cells,
hemoglobin, and cell size. A blood smear may be used to examine the shape and appearance of
the cells.

Hemoglobin analysis is needed to identify and measure different types of hemoglobin.
Laboratories may use hemoglobin electrophoresis, high-performance liquid chromatography,
or similar methods. These tests separate hemoglobin types according to their physical
properties.

Genetic testing can confirm a diagnosis or clarify results that are difficult to interpret. It is
especially useful for alpha thalassemia, combined hemoglobin changes, and family or
reproductive testing.

Iron studies may also be needed. Thalassemia can cause small red blood cells, but this does not
automatically mean iron deficiency. Taking iron without evidence of deficiency does not
correct inherited thalassemia and can contribute to excess iron.

Recent blood transfusions can affect hemoglobin analysis. Age also matters because
newborns naturally have a high level of fetal hemoglobin. The clinician interpreting the results
will consider these factors.
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Treatment and management

There is no single treatment for all hemoglobinopathies. Care is based on the exact diagnosis,
symptoms, anemia severity, complications, and whether transfusions are needed.

People with a carrier state or a mild form may need only education and occasional monitoring.
It is still useful for this information to be recorded in the medical record so that future blood
tests and reproductive screening are interpreted correctly.

Treatment for a more significant condition may include:

Hydroxyurea is one medicine used for many people with sickle cell disease. It can increase fetal
hemoglobin, which helps reduce sickling. Whether it is suitable requires an individual medical
assessment and ongoing blood tests.

People who receive repeated transfusions can build up iron because the body has no simple
way to remove the extra amount. Chelation medicines bind to iron so it can leave the body.
Treatment and monitoring are tailored to the person's iron level and organ health.

A stem cell transplant can be curative for selected people with severe sickle cell disease or
thalassemia. It replaces blood-forming cells with cells from a suitable donor. Transplantation
has significant risks and is not appropriate or available for everyone.

Gene therapies are also available in some countries for selected people with severe sickle cell
disease or transfusion-dependent beta thalassemia. They involve collecting and modifying a
person's own blood-forming cells. Access, eligibility, long-term follow-up, and potential risks
require assessment by a specialist centre.

- Medicines that reduce symptoms or change hemoglobin production

- Blood transfusions for severe anemia or specific complications

- Iron chelation to remove excess iron caused by repeated transfusions
- Vaccination and infection-prevention measures

- Painplans and hydration support for sickle cell pain episodes

- Monitoring of the heart, liver, kidneys, eyes, bones, and other organs

- Support for growth, nutrition, mental health, education, or employment

Complications

Complications differ between hemoglobinopathies. Mild carrier states usually do not cause the
same problems as severe forms.

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 40f8



[Elphe

=

SOﬂdeX sofidex.com
e

Ongoing anemia can affect energy, exercise tolerance, growth, and heart function. Rapid red
blood cell breakdown may cause jaundice or gallstones.

Sickle cell disease can damage blood vessels and organs over time. Possible complications
include acute chest syndrome, stroke, kidney problems, eye damage, leg ulcers, and a painful
prolonged erection called priapism.

Thalassemia can cause an enlarged spleen and changes to bones or growth. Severe anemia
and iron overload may damage the heart, liver, or hormone-producing organs. Iron overload
can result from transfusions or from increased absorption of iron from food.

Regular monitoring aims to find these problems early. The tests needed are based on the
specific hemoglobinopathy and its treatment.

Prevention

An inherited hemoglobinopathy cannot usually be prevented through lifestyle changes.
Exercise, diet, or supplements cannot remove the gene change.

Carrier testing can help people understand the chance of passing a hemoglobinopathy to a
child. If both biological parents carry relevant gene changes, genetic counselling can explain
possible outcomes and reproductive options. Testing is a personal choice and does not
prevent or cause the condition.

Newborn screening does not prevent a hemoglobinopathy, but it can identify certain forms
before complications develop. Early diagnosis allows timely monitoring and preventive care.

For someone who already has a significant hemoglobinopathy, staying hydrated, attending
follow-up, avoiding smoking, and following an agreed infection or pain plan may reduce some
complications. These steps do not replace condition-specific treatment.

Living with it and what to expect

The long-term course is shaped by the exact hemoglobin change. A carrier may remain well
throughout life. A person with a moderate form may have stable anemia but need extra care
during infections, pregnancy, surgery, or other physical stress. Severe forms can require
lifelong specialist care.

Symptoms may change over time. Children with severe conditions need monitoring of growth
and development. Adults may need screening for organ complications even when day-to-day
symptoms are controlled.
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Pain episodes in sickle cell disease can be unpredictable. A written pain plan can explain what
to manage at home and when to seek urgent care. School or workplace adjustments may be
helpful when fatigue, appointments, or pain affect attendance.

Regular transfusions and chelation can take considerable time. Specialist teams may help
coordinate appointments, travel, emotional support, fertility discussions, and the transition
from children's to adult services.

Pregnancy can place extra demands on the blood and circulation. People with a clinically
significant hemoglobinopathy benefit from planning pregnancy with teams familiar with both
the blood condition and pregnancy care.

Many people study, work, have relationships, and raise families while living with a
hemoglobinopathy. The amount of treatment needed is not the same for everyone, and no
individual course can be predicted from the general diagnosis alone.

When to get medical help

Arrange routine follow-up if you have a diagnosed hemoglobinopathy, even when you feel well.
Monitoring may include blood counts, iron measurements, organ checks, and reviews of
medicines or transfusion plans.

Seek prompt medical advice for a clear increase in fatigue, jaundice, breathlessness,
abdominal swelling, or pain. Fever in someone with sickle cell disease needs urgent
assessment because serious infection can progress quickly. Follow any temperature threshold
and action plan given by the treating service.

Get urgent help for a painful erection that is not settling, sudden severe pallor, rapidly
worsening weakness, or pain that cannot be managed using the agreed plan.

Call emergency services for:

These symptoms can have causes other than a hemoglobinopathy, but they should not be
managed through routine follow-up.

- Difficulty breathing or new chest pain

- Signs of stroke, such as facial drooping, arm weakness, or speech difficulty
- Fainting, severe confusion, or loss of consciousness

- Aseizure or sudden severe weakness

- Severe pain with breathing problems or marked drowsiness

General health information from sofidex. Not medical advice, and not a substitute for your own clinician. 60f8



[Elphe

=

O], --':

SOﬂdeX sofidex.com

Common questions

Is hemoglobinopathy the same as sickle cell disease?

No. Sickle cell disease is one type of hemoglobinopathy. The term also includes thalassemias
and other inherited hemoglobin variants. The specific test result is more useful than the
umbrella term when planning care.

Can | have a hemoglobinopathy without symptoms?

Yes. Many carriers and some people with mild forms have no obvious symptoms. The condition
may be found through newborn screening, pregnancy testing, family testing, or a routine blood
count.

Does a low hemoglobin level mean | have a hemoglobinopathy?

Not necessarily. Blood loss, iron deficiency, vitamin deficiencies, inflammation, kidney
problems, and other conditions can cause anemia. Hemoglobin analysis and sometimes
genetic testing are needed to identify an inherited hemoglobin condition.

Should | take iron for thalassemia?

Only if testing shows that you also have iron deficiency. Thalassemia can produce small red
blood cells even wheniron levels are normal. Unneeded iron will not correct the inherited
condition and may add to iron overload.

Can two carriers have a healthy child?

Yes, but the possible outcomes depend on the gene changes carried by each biological parent.
A child may inherit neither change, become a carrier, or inherit a clinically significant condition.
Genetic counselling and testing can explain the possibilities for a particular family.

Can a hemoglobinopathy be cured?

Some severe forms may be cured with a successful stem cell transplant. Gene therapies
provide another option for certain people. These treatments require specialist assessment and
carry important short-term and long-term considerations. Most other care focuses on
controlling symptoms and preventing complications.

Sources
- Centers for Disease Control and Prevention: About Sickle Cell Disease
- Centers for Disease Control and Prevention: About Thalassemia

- National Heart, Lung, and Blood Institute: Sickle Cell Disease
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- National Heart, Lung, and Blood Institute: Thalassemia
- GeneReviews: Sickle Cell Disease

- GeneReviews: Alpha-Thalassemia

- GeneReviews: Beta-Thalassemia

- US Food and Drug Administration: FDA Approves First Gene Therapies to Treat Patients
with Sickle Cell Disease
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