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How does Fabry disease affect families?’ &7 What do these words mean?

A glossary of important terms when

Fabry disease is an X-linked disorder. It is caused by a disease-causing variant of a gene (called the GLA gene) that is located on the . . .
discussing Fabry disease

X chromosome. This gene variant can be passed down by either parent. In rare cases, Fabry disease can be caused by a gene variant that
occurs spontaneously in a child and is not present in either parent (called a de novo variant or de novo mutation).
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Cell: basic building block of all living things

Chaperone therapy: a type of therapy that interacts
with enzymes to improve their function and stability
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Chromosome: structure that contains genes

Computed tomography (CT) scans: a special kind
of x-ray
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De novo variant or mutation: an alteration in a gene
that is present for the first time in one family
member and can be passed to future generations
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Deoxyribonucleic acid (DNA): substance within
genes that contains instructions, or code, for making
proteins, including enzymes

|
v

Enzyme: a special type of protein that speeds up
chemical reactions that take place within a cell
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Enzyme replacement therapy (ERT): a treatment
that replaces missing or nonfunctioning enzymes
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Gene: the basic unit of heredity contained within
each cell, made up of DNA, that is passed from
parent to child
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Gene variant: (also known as mutation) a change
to the structure of a gene that can alter the gene’s
function, sometimes resulting in diseases or
conditions
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Lysosomal disorders: (also known as lysosomal
storage disorders) a group of more than 70 diseases
that result from accumulation of waste products in
lysosomes*
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Men have one X chromosome and one Y chromosome. Women have two X chromosomes. A mother who has a

A father with Fabry disease passes his disease-causing disease-causing variant of the GLA gene on one of her two
variant of the GLA gene to all of his daughters, because X chromosomes has a 50% chance of passing down Fabry
daughters inherit their father’s only X chromosome. An disease to each of her children. Since males have only one
affected father cannot pass the gene variant to his sons, X chromosome, if they inherit the disease-causing gene
because sons inherit a Y chromosome from their fathers. variant, they will develop Fabry disease. Because females
have two X chromosomes, a daughter who inherits one
copy of the disease-causing gene variant may have a
normal copy of the GLA gene on her other X chromosome.
This may allow her body to produce some normal a-Gal A, X-linked disorder: an inherited disorder caused by
Affected daughters may have more variable symptoms variants in a gene located on the X chromosome
than affected sons for this reason.®
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Lysosome: a sac found in cells that contains
enzymes that digest cell waste

Sign: objective evidence of a disease or condition
that can be recognized by the patient as well as
others
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Stroke: damage to the brain resulting from
blockage of blood flow or rupture of a blood vessel
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Symptom: subjective evidence of a disease or
condition that can only be perceived by the person
who has the disease
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Transient ischemic attack (TIA): a brief period of
nerve or brain dysfunction (without tissue damage)
caused by loss of blood flow in the brain

|
v

X = chromosome with disease-causing gene variant
X = chromsome without disease-causing gene variant
Affected = person with Fabry disease
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Unaffected = person without Fabry disease



Fabry disease is a rare genetic
disorder.
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Estimates of how many people have

Fabry disease vary, but researchers

believe it may affect as many as 1in

every 1400 to 9000 people in some
parts of the world.?
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It’s a type of disease called
a lysosomal disorder.?
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People who have lysosomal disorders
have problems making specific
lysosomal enzymes or other proteins.*
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In Fabry disease, the affected
enzyme is called a-galactosidase A,
or just a-Gal A3

Usually, a-Gal A breaks down
certain fatty materials in the cells,
primarily a substance called
globotriaosylceramide (GL-3).5
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But, in people who have Fabry
disease, a-Gal A does not break
down GL-3; instead, GL-3 builds
up in cells throughout the body,

particularly in cells lining
the blood vessels.®
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This buildup causes damage to organs
and tissues that gradually worsens
over time, leading to the signs and

symptoms of Fabry disease.®

- - » Fabry International Network
fabrynetwork.org

- -+ Fabry Support & Information Group

fabry.org

- - » The National Fabry Disease Foundation

-- + Society for Mucopolysaccharide Diseases (UK)

mpssociety.org.uk
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How does Fabry disease affect the body?

The signs and symptoms of Fabry disease tend to gradually worsen over time. However, it’s
important to be aware that everyone experiences Fabry disease differently. Some signs and
symptoms may be more or less severe in some people compared with others. Also, not
everyone will experience all of the signs and symptoms listed below.

PSYCHOSOCIAL:: D)
* Depression
* Reduced self-esteem

* Feelings of anger, grief, and
hopelessness

* Anxiety about the disease
getting worse

* Feelings of guilt or blame
related to the inherited nature
of the disease

EYES’ @
* A whorled pattern

on the surface of the eye

NERVOUS SYSTEM®

« Burning pain in hands or feet
(sometimes called acroparesthesia)

« Periods of intense pain that last
from minutes to hours

* Hearing loss; ringing in the ears
« Intolerance to heat, cold, or exercise

* Transient ischemic attack (TIA);
stroke

« Dizziness

HEART®

(only visible through a
special instrument)
* Fabry cataracts

(a specific type of
clouding of the lens)
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* Protein in the urine
* Decreased kidney function
« Kidney failure

SKIN?

* Sweating less than or
more than normal

* Small dark red spots
called angiokeratomas,
particularly between the
belly button and knees

A doctor suspects Fabry disease—

* Heartbeat that's too fast

or too slow
« Heart attack or heart failure
* Enlarged heart

LUNGS® B‘B

« Difficulty breathing

* Wheezing

* Dry cough

* Reduced pulmonary function

GASTROINTESTINALS S

* Nausea and vomiting

« Diarrhea and/or constipation
* Abdominal pain

* Bloating

here's an example of what can happen.5®

A doctor may suspect Fabry disease because of the signs and symptoms a person is
having, and/or because others in the person’s family have the condition. The process
of diagnosing Fabry disease may be different in males and females.
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A blood test checking the level of a-Gal A
activity may be done first.

A blood test that looks for variants of the

GLA gene is done.
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Qa-Gal A test result
is normal.

a-Gal A test result
is NOT normal.

A disease-causing
gene variant
is found.

A disease-causing
gene variant
is NOT found.

- » Canadian Fabry Association
fabrycanada.com

- % Fabry Australia
fabry.com.au

Disorders and Stroke (NINDS) Fabry Disease Information Page

2915/organizations/1022

ninds.nih.gov/Disorders/All-Disorders/Fabry-Disease-Information-Page/

-+ NORD - National Organization for Rare Disorders

rarediseases.org
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Everyone has information called DNA
coded into his or her cells.

DNA is inherited through genes that are passed
down from the person’s mother and father.

Sometimes, gene variants (also called mutations)
occur in the DNA code of a particular gene that
can change the way the gene functions.
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Think of it like spelling. One wrong letter can
completely change the meaning of a word!

Some people with Fabry disease have variants of
the galactosidase alpha (GLA) gene that cause their
bodies to make very little or no a-Gal A.°

Others have different variants of the GLA gene
that cause their bodies to make a-Gal A that doesn’t
function correctly.”

is Fabry disease treated??°

People who are diagnosed with Fabry disease may
be referred to a team of specialized health-care
providers, such as nephrologists, cardiologists,
genetic counselors, and other specialists.
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Further testing may be done, including blood and
urine tests, imaging tests such as computed
tomography or CT, scans, and evaluations of sight
and hearing
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A personalized treatment plan is created, which

may include:

*Treatments that help manage the specific signs,
symptoms, and complications the person is
experiencing

* Enzyme replacement therapy (ERT)

* For people who have certain gene variants, a
type of treatment called chaperone therapy

Research is currently being done on potential
new treatments for Fabry disease. To find

out more about ongoing research trials, search
for Fabry disease on clinicaltrials.gov, or on
clinicaltrialsregister.eu, or talk to your
health-care provider.



Why are gene variants important?

More than 1000 different
gene variants have

been identified that can
cause Fabry disease.’®

The specific gene variant a
person has may help predict
when symptoms appear,
what kind of symptoms
appear, and how bad the
symptoms may become.>’

It’s important for

individuals and families
L, with Fabry to know
which gene variant

they have.

References

1. Bugescu N, Naylor PE, Hudson K, et al. The psychosocial impact of Fabry disease on pediatric patients. J Pediatr Genet. 2016;5(3):141-149. doi:
10.1055/5-0036-1584357.

2. Cairns T, Mintze J, Gernert J, Spingler L, Nordbeck P, Wanner C. Hot topics in Fabry disease. Postgrad Med J. 2018;94(1118):70916-713. doi: 10.1136/
postgradmedj-2018-136056.

3. Germain DP. Fabry disease. Orphanet J Rare Dis. 2010;5:30.
4. Platt FM, d’Azzo A, Davidson BL, Neufeld EF, Tifft CJ. Lysosomal storage diseases. Nat Rev Dis Primers. 2018;4(1):27 doi: 10.1038/s41572-018-0025-4.

5. Ortiz A, Germain DP, Desnick RJ, et al. Fabry disease revisited: management and treatment recommendations for adult patients. Mo/ Gen Metab.
2018;123(4):416-427. doi: 10.1016/j.ymgme.2018.02.014.

6. Laney DA, Bennett RL, Clarke V, et al. Fabry disease practice guidelines: recommendations of the National Society of Genetic Counselors.
J Genet Counsel. 2013;22(5):555-564. doi: 10.1007/510897-013-9613-3.

7. Mehta A, Hughes DA. Fabry Disease. 2002 Aug 5 [Updated 2017 Jan 5]. In: Adam MP, Ardinger HH, Pagon RA, et al, editors. GeneReviews’ [Internet].
Seattle (WA): University of Washington, Seattle; 1993-2019.

8. Svensson CK, Feldt-Rasmussen U, Backer V. Fabry disease, respiratory symptoms, and airway limitation - a systematic review. Eur Clin Respir J. 2015;2.
doi: 10.3402/ecrj.v2.26721.

9. Schéfer E, Baron K, Widmer U, et al. Thirty-four novel mutations of the GLA gene in 121 patients with Fabry disease. Hum Mutat. 2005;25(4):412.

10. Gal A, Schéafer E, Rohard I. The genetic basis of Fabry disease. In: Mehta A. Beck M, Sunder-Plassmann G, eds. Fabry Disease: Perspectives From
5 Years of FOS. Oxford: Oxford PharmaGenesis; 2006: Chapter 33.

11. Cammarata G, Fatuzzo P, Rodolico MS, et al. High variability of Fabry disease manifestations in an extended Italian family. Biomed Res Int.
2015;2015:504784.




