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What is
Hemophilia?

Introduction

Hemophilia is a bleeding problem. People with hemophilia (PWH) do not bleed
any faster than normal, but they can bleed for a longer time, because their blood
does not have enough clotting factor. Clotting factor is a protein in blood that
controls bleeding.

Hemophilia is considered a rare disease. The most common type of hemophilia is
called hemophilia A. People with hemophilia A do not have enough clotting factor
VIl (factor eight). About 21 of every 100,000 males have hemophilia A. A less
common type is called hemophilia B. People with hemophilia B do not have
enough clotting factor IX (factor nine). About 4 in 100,000 males have hemophilia
B. The result is the same for people with hemophilia A and B; that is, they bleed
for a longer time than normal.

For many years, people believed that only men and boys (or males) could have
symptoms of hemophilia, such as bleeding in general and specifically bleeding
into joints, and that women who “carry” the hemophilia gene do not experience
bleeding symptoms themselves. We now know that many women and girls do
experience symptoms of hemophilia.

How do people get hemophilia?

People are born with hemophilia. They cannot catch it from someone, like a cold.

Hemophilia is usually inherited, meaning that it is passed on through a parent’s
genes. Genes carry messages about the way the body’s cells will develop as a
baby grows into an adult. For example, genes determine a person’s hair and eye
colour.



How is hemophilia inherited?

The hemophilia gene is passed down from parent to child. The genes for
hemophilia A and B are on the X chromosome. For this reason, hemophilia is
called an X-linked disorder.

All daughters of a father with hemophilia will inherit his altered copy of the X
chromosome. None of the sons will be affected, because they inherit their only X
chromosome from their mother (Figure 1A).

Mothers with one normal and one altered gene have a 50% chance of passing the
altered gene on to each child (Figure 1B). Boys who inherit the altered gene from
their mother will have hemophilia; girls who inherit the altered gene from their
mother will also have a normal copy from their father. On average, women and
girls with the hemophilia gene will have about 50% of the normal amount of
clotting factor, but some have far lower levels of clotting factor and can show signs
of hemophilia. In fact, estimates suggest that for each male with hemophilia, an
average of three female relatives will be affected.

FIGURE 1A. FIGURE 1B
Father with Non-affected Non-affected Mother with
hemophilia mother father hemophilia
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All daughters of a father with hemophilia will Mothers with one normal and one altered gene
inherit his altered copy of the X chromosome. have a 50% chance of passing the altered gene
None of the sons will be affected, because on to each child. Boys who inherit the altered
they inherit their only X chromosome from gene from their mother will have hemophilia; girls
their mother. who inherit the altered gene from their mother

will also have a normal copy from their father.



Sometimes hemophilia can occur when there is no known family history, such as from
spontaneous mutations in the person’s own genes. In these cases, it is caused by a
change in the person’s own genes.

In rare cases, a person can develop hemophilia later in life — this is called acquired
hemophilia, an auto-immune disorder rather than an inherited bleeding disorder.
Most of these cases involve middle-aged or elderly people, or young women who
have recently given birth or are in the later stages of pregnancy. This condition is
not inherited and often resolves with appropriate treatment.

How severe is hemophilia?

The severity describes how serious a disease is. There are three levels of severity of
hemophilia, measured in percentage of normal factor activity in the blood, or in
number of international units (IU) per millilitre (mL) of whole blood. The normal
range of clotting factor VIII or IX in the blood is 40% to 150%. People with factor
activity levels of less than 40% are considered to have hemophilia, as per Table 1.
Some people’s bleeding pattern does not match their baseline level. In these
cases, the phenotypic severity (bleeding symptoms) is more important than the
baseline level of factor in deciding upon treatment options.

TABLE 1.
CLOTTING
SEVERITY FACTOR LEVEL BLEEDING EPISODES
Mild hemophilia 5% to < 40% of e Might bleed for a long time after
normal (or 0.05- surgery, dental extraction or a very bad
0.40 1U/mL) injury

e Rarely bleeds unless injured (rarely has
spontaneous bleeding)

Moderate 1% to 5% of * Might bleed for a long time after
hemophilia normal (or 0.01- surgery, a bad injury, or dental work
0.05 IU/mL) ¢ Might bleed for no clear reason
(occasional spontaneous bleeding)
Severe < 1% of normal e Bleed often into the joints and
hemophilia (or < 0.01 IU/mL) sometimes the muscles

e Can bleed for no obvious reason
(spontaneous bleeding)

*Adapted from Table 2-1 of the WFH Guidelines for the Management of Hemophilia, 3rd
edition



What are the signs of hemophilia?

The signs of hemophilia A and B are the same, and include:

Easily bruising

Bleeding into muscles and joints, especially the knees, elbows, and ankles
Spontaneous bleeding (sudden bleeding inside the body for no clear reason)
Bleeding for a long time after getting a cut, removing a tooth, or having
surgery

* Bleeding for a long time after an accident, especially after an injury to the head

Bleeding into a joint or muscle causes:

® An ache or “funny feeling”

¢ Swelling and warmness

* Pain and stiffness

e Difficulty using a joint or muscle

Approximately one third of women with hemophilia have clotting factor levels of
less than 60% of normal and may experience abnormal bleeding. In most cases,
they experience symptoms similar to those seen in men with mild hemophilia, as
well as some that are specific to women, such as prolonged or heavy menstrual
bleeding, and more likely to have postpartum bleeding following childbirth.




Where does bleeding occur most often?

Bleeding occurs
most often inside
the joints or muscles

upper arm muscle

elbow joint

forearm muscle
iliopsoas muscle
thigh muscle

knee joint

calf muscle
ankle joint

TABLE 2 Sites of bleeding in hemophilia

SERIOUS . LIFE-THREATENING
e Joints (hemarthrosis) e Intracranial
* Muscles, especially deep :® Neck/throat
compartments (iliopsoas, calf, : e Gastrointestinal
forearm) :

¢ Mucous membranes of the mouth, :
nose and genitourinary tract :

*Adapted from Table 2-2 of the WFH Guidelines for the Management of Hemophilia, 3¢ edition

PWH can bleed inside or outside the body. Most bleeding in hemophilia occurs
internally, into the muscles or joints. The most common bleeding sites are the
ankles, knees, and elbows. The most common muscle bleeds occur in the muscles
of the upper arm and forearm, the iliopsoas muscle group (hip flexors), the thigh,
and the calf.

If bleeding occurs many times into the same joint, the joint can become damaged
and painful. Repeated bleeding can cause other health problems like arthritis. This
can cause pain and can make it difficult to walk or do simple activities. However,
the joints of the hands are not usually affected in hemophilia (unlike some kinds of
arthritis).

In newborns and young children with severe hemophilia, the most common types
of bleeding are:

e Soft tissue (such as muscle) bleeding

¢ Bleeding after a medical procedure (such as circumcision or neonatal heel
prick)

¢ Nose, mouth, or head bleeds



Since most bleeds will happen outside of hemophilia treatment centres (HTCs), it is
important for patients and caregivers to be taught about:

® Recognizing bleeds and understanding treatment
* Hemophilia self-care and self-management, and
* Potential bleeding risks and complications

How is hemophilia diagnosed?

Hemophilia is diagnosed by taking a blood sample and measuring the level of
factor activity in the blood. Hemophilia A is diagnosed by testing the level of
factor VIII activity. Hemophilia B is diagnosed by measuring the level of factor IX
activity.

Prenatal diagnosis testing can be performed in early pregnancy by taking a small
sample from the fetal part of the placenta (chorionic villus sampling) or by taking
blood from the fetus (late-gestation amniocentesis) at a later stage. Testing can
also be done from the umbilical cord.

These tests can be facilitated by an HTC.




How is hemophilia treated?

Treatment for hemophilia today is very effective. With an adequate quantity of
treatment products and proper care, PWH can live perfectly healthy lives.
Without treatment, most children with severe hemophilia will die young. An
estimated 800,000 people worldwide are living with hemophilia and many do not
receive adequate treatment. The World Federation of Hemophilia is striving to
close this gap.

Treat bleeding quickly! Quick treatment will help
reduce pain and damage to the joints, muscles, and
organs. If bleeding is treated quickly, less clotting
factor is needed to stop the bleeding.

THERE ARE MANY KINDS OF TREATMENT AVAILABLE TODAY, INCLUDING:

Standard and extended half-life clotting factor concentrates (CFCs) are an
important treatment option for hemophilia and are given as intravenous infusions.
They can be made from human blood (called plasma-derived products) or
manufactured using genetically engineered cells that carry a human factor gene
(called recombinant products). Factor concentrates are made in sophisticated
manufacturing facilities. All commercially prepared factor concentrates today are
treated to remove or inactivate blood-borne viruses. Extended half-life (EHL) CFCs
last longer in the body, and were developed to ease the burden for PWH on
prophylaxis and maintain higher clotting factor levels to improve bleed prevention.

Bypassing agents, such as activated prothrombin complex concentrates (APCC)
and recombinant factor Vlla (rFVIla), are used to treat acute bleeding in people
with hemophilia A or B who develop inhibitors. However, these treatment products
are not always available in every country.

Non-factor replacement therapies are innovative treatment options for
hemophilia that aim to rebalance hemostasis without the need for replacing the
clotting factor that is missing. They target different points in the coagulation
cascade, other than simply replacing the missing factor VIII (hemophilia A) or
factor IX (hemophilia B). One non-factor replacement product approved in multiple
countries as of publication (2022), is emicizumab, a bispecific antibody that mimics



factor VIl in the clotting system. It is available for people with hemophilia A with
and without inhibitors and is unique as it is dosed subcutaneously. Other non-
factor replacement therapies are in the pipeline and may be available to patients
in the future.

People with mild or moderate hemophilia A may sometimes use desmopressin
(also called DDAVP) to treat minor bleeding. DDAVP is a synthetic hormone that
stimulates the release of stored factor VIII from the vessels.

Tranexamic acid is an antifibrinolytic drug that can be given as an additional
therapy in pill form or by injection to help stop blood clots from breaking down. It
is particularly useful for bleeding that involves mucous membranes such as those in
the nose, mouth, or uterus. Epsilon aminocaproic acid is similar to tranexamic
acid and comes in pills, liquid and can also be given by intravenous injection.

Cryoprecipitate and fresh frozen plasma (FFP) do not normally undergo viral
inactivation procedures, meaning they often are less safe from viral contamination
than CFC.

Cryoprecipitate is derived from blood and contains a moderately high
concentration of clotting factor VIII (but not IX). It is effective for joint and
muscle bleeds but is harder to store and administer. Cryoprecipitate can
be made at local blood collection facilities.

In FFP, the red cells have been removed, leaving the blood proteins
including clotting factors VIIl and IX. It is less effective than
cryoprecipitate for the treatment of hemophilia A because the factor VIII
is less concentrated. Large volumes of plasma must be transfused, which
can lead to a complication called circulatory overload.

Because of safety concerns, the WFH recommends viral-
inactivated plasma-derived or recombinant CFCs over
cryoprecipitate or FFP, however the WFH recognizes the
necessity to continue use of the latter in parts of the world
where they are the only available or affordable option.

Adapted from recommendation 5.5.1 of the WFH Treatment Guidelines for the
Management of Hemophilia, 3 edition)



Gene therapy is a promising treatment option for hemophilia. Instead of using
CFCs to raise factor levels and prevent bleeds, hematologists may be able to use
gene therapy to provide patients with a healthy copy of the defective gene. This
means that an individual’s body could then produce enough clotting factor on its
own to prevent bleeds and reduce the need for factor infusions. Several gene
therapy products are in clinical trials, with at least one approved for use in PWH at
the time of this publication (2022), and others expected to be approved in the near
future.

There is no cure yet, but with treatment, people with hemophilia can live normal
healthy lives. Without treatment, people with severe hemophilia may find it difficult
to go to school or work regularly.

If in doubt, treat! If you think you have a bleed, get
treatment even if you are not sure. NEVER wait until
a joint is hot, swollen, and painful. Do not worry that
you may “waste” a dose of factor.

When should treatment be given?

The standard of care today for people with severe hemophilia is prophylaxis.
Prophylaxis is the regular administration (intravenously, subcutaneously, or
otherwise) of factor or non-factor replacement treatment with the goal of
preventing bleeding (especially life threatening or recurring joint bleeding) in
PWH.

On-demand treatment is the administration of factor only when there is active
bleeding. It is given for:

¢ Bleeding into a joint

¢ Bleeding into a muscle, especially in the arm or
leg

* Injury to the neck, mouth, tongue, face, or eye

Severe blows to the head and unusual

headaches

Heavy or persistent bleeding from any site

Severe pain or swelling in any site

All open wounds requiring stitches, and

Following any accident that may result in a

bleed.
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Additional treatment can be given before surgery, including dental work, or other
activities that could cause bleeding. It is recommended that pregnant women with
hemophilia have their factor VIl or IX levels tested prior to delivery, to determine if
additional treatment is needed.

When is treatment
probably not needed?

Small bruises are common in children with
hemophilia, but they are not usually dangerous.
However, bruises on the head might become
serious, and should be checked by a hemophilia
nurse or doctor.

Small cuts and scratches will bleed for the same
amount of time as in a normal person. They are not usually dangerous.

Deeper cuts will often — but not always — bleed longer than normal. The
bleeding can usually be stopped by putting direct pressure on the cut.

Nosebleeds can usually be stopped by putting pressure on the nose (above the
nostrils) for a few minutes. Leaning forward will help the blood drain out of the
nose and not into the throat. If bleeding is heavy or does not stop, treatment is
needed.

11




Important Points for People Living with

Hemoplhilia:

Treat bleeding quickly! When you
stop bleeding quickly, you have
less pain and less damage to
joints, muscles, and organs. Also,
you need less treatment to control
the bleeding.

See a hemophilia doctor or nurse
regularly. The staff at a hemophilia
clinic or treatment centre will give
help and advice about managing
your health.

Carry medical identification with
information about your health. A
special international medical card
is available from the World
Federation of Hemophilia. Some
countries sell tags called “Medic-
Alert” or "Talisman” that you wear
around your neck or wrist.

Stay fit. Strong muscles help
protect you from joint problems
and spontaneous bleeding
(bleeding for no clear reason). Ask
your hemophilia doctor or
physiotherapist which sports and
exercises are best for you.

Take care of your teeth. To
prevent problems, follow the
advice of your dentist. Dental
injections and surgery can cause
major bleeding.

Learn basic first aid. Quick aid
helps manage bleeding.
Remember that very small cuts,
scratches, and bruises are usually
not dangerous. They do not usually
need treatment. First aid is often
enough.

DON'Ts

Do not take ASA (acetylsalicylic
acid, commonly know as Aspirin).
ASA can cause more bleeding. Do
not take ibuprofen, naproxen or
blood thinners. Other drugs can
affect clotting, too. Always ask your
doctor which medicine is safe.

Avoid injections into your
muscles. A muscle injection could
cause painful bleeding. However,
vaccinations are important and safe
for a person with hemophilia. Most
other medications should be given
by mouth or injected into the
subcutaneous tissue or a vein
rather than into a muscle.

Source: WFH Guidelines for the Management of Hemophilia, 3¢ edition (2020). For more
detailed information about hemophilia, please refer to the guidelines at https://elearning.

wfh.org/resource/treatment-guidelines/
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