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FABRY DISEASE: A DIAGNOSTIC CHALLENGE

Fabry disease is one of the most common lysosomal storage disorders
and is caused by variants in the GLA gene, which is located on the

X chromosome and encodes the enzyme alpha-galactosidase A
(a-Gal A).” The disease is a progressive, potentially life-threatening,
multisystemic condition®** whereby the deficiency in the enzymatic
activity of a-Gal A leads to accumulation of the glycosphingolipids
globotriaosylceramide (Gb,) and globotriaosylsphingosine (lyso-Gb.)
at a cellular level. Accumulation of these glycosphingolipids causes

a wide range of clinical manifestations and can ultimately lead to
organ damage.?®

Fabry disease is rare, affecting approximately 1 in 40,000 males® and
1in 20,000 females,® and can commonly be misdiagnosed. In an article
published in 2004 of 366 patients enrolled in the Fabry Outcome
Survey (FOS*), 25% of patients had previously been misdiagnosed.*

The clinical presentation of Fabry disease is phenotypically
heterogeneous. Symptoms are non-specific and can range from the
classical Fabry disease phenotype, where multiple organs are affected,
to involvement of only one organ, as in late-onset Fabry disease.™

*The FOS is an ongoing patient registry available to patients with Fabry disease, initiated and funded in 2001 by Shire (now part of Takeda) and
now continued and funded by Takeda.?
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PHENOTYPES OF FABRY DISEASE

Fabry disease may present as classical or late-onset disease, with the
disease course differing between patients with either phenotype.
The prevalence of signs and symptoms, and age at onset of disease
manifestations can also vary.>"

B Classical Fabry disease is characterised by no or little
(<1%) a-Gal A enzyme activity due to variants in the
GLA gene 31415

The initial signs of classical Fabry disease typically
manifest in childhood.'®

- The earliest clinical symptoms include
acroparaesthesia, angiokeratomas, heat intolerance,
cornea verticillata and gastrointestinal complications.®

As the disease progresses, complications may

include progressive renal failure, hypertrophic
cardiomyopathy, neurological complications and
cerebrovascular disease, ultimately leading to reduced
life expectancy.'®
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Late-onset Fabry disease is characterised by residual
(=0.5-30%) enzymatic activity levels of a-Gal A due to
variants in the GLA gene.™"18

Patients may have few or none of the hallmark symptoms
associated with classical Fabry disease and only one or
few organs may be affected.”®"?

- Typical cardiac and renal symptoms may only become
present later in life (fourth to eighth decade)'>20-22
whereas cerebrovascular symptoms, such as cryptogenic
strokes, present commonly in young adults.?*2

Cerebrovascular complications are a major cause of early
morbidity and mortality in patients with Fabry disease.®
Young adults presenting with a cerebrovascular event

in association with myocardial infarction and renal
dysfunction are recommended to be considered for
Fabry disease.?

LATE-ONSET FABRY DISEASE

In patients with Fabry disease, ischaemic stroke and
transient ischaemic attacks (TIAs) are the most prevalent
cerebrovascular events and occur at an earlier age than
is usual in the general population.?®
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THE CENTRAL NERVOUS SYSTEM IN
FABRY DISEASE

B Data from December 2007 from 1453 adult patients with Fabry
disease from the FOS indicated that the most common overall
clinical manifestations were neurological, experienced by 75%
of 699 male patients and 61% of 754 female patients with a
mean (standard deviation) age at onset of 15.1 (15.0) years
and 20.9 (17.9) years, respectively.

Neurological signs and symptoms in Fabry disease may
include: acroparaesthesia; altered temperature sensitivity?;
ataxia®; brain abnormalities, as shown by magnetic resonance
imaging (MRI); cognitive problems; diplopia®; dizziness;
dysarthria?3; gastoparesis®’; generalised pain?’; hearing loss?,
hypohidrosis®®; migraine or recurrent headache?; nausea?,
neuropathic pain®’; nystagmus?3; orthostatic intolerance?;
stroke, typically occurring at an early age®'; TIA%; and
vasomotor impairment.®

The neurological manifestations of Fabry disease involve the
peripheral and central nervous systems, and are attributed to
Gb, accumulation within Schwann cells and dorsal root ganglia,
and deposition within neurons in the central nervous system.
Accumulation of Gb, is likely to lead to abnormal control of
vessels, secondary to endothelial dysfunction.?®
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STROKE: A KEY NEUROLOGICAL FEATURE IN
FABRY DISEASE

B Fabry disease is an important cause of young stroke and
cryptogenic stroke, despite its rarity.>® Cerebral vasculopathy,
with an increased incidence of stroke, is one of the key
neurological manifestations in patients with Fabry disease.*°

- Data from 2005 of 688 patients enrolled in the FOS
indicated that 13.2% of patients had experienced an
ischaemic stroke or TIA, typically at an early age.?'

For many patients with Fabry disease, renal or cardiac disease
manifestations are not evident prior to their first stroke,
meaning Fabry disease may not be diagnosed until this event.?*

- Data from the Fabry Registry* in 2007 indicated that
38.3% of 52 female patients and 50.0% of 86 male patients
experienced their first stroke before they were diagnosed
with Fabry disease.®*

Stroke can be a cause of premature death in patients with
Fabry disease, as reported in 45.2% of 42 patients with Fabry
disease who died and were enrolled in the FOS in 2007."3

Screening of 3904 male patients with primarily cryptogenic or
ischaemic strokes revealed a prevalence of GLA gene variants
related to Fabry disease of 0.13% (n=5).3¢

*The Fabry Registry is an ongoing, international multicentre, observational programme initiated, funded and maintained in 2001 by
Sanofi Genzyme, which tracks the routine clinical outcomes for patients with Fabry disease.>®
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THE ROLE OF THE NEUROLOGIST

Neurologists can aid an early diagnosis of Fabry disease and
document neurological involvement associated with the
disease.®

It is advised that neurologists be aware that acroparaesthesia
could be an early indicator of Fabry disease in children and
adolescents.?”32 Acroparaesthesia or pain crisis is characterised
by chronic or episodic burning sensation in the palms of the
hands or soles of the feet.®

Fabry disease may also be an underlying cause of TIA or
stroke and is recommended to be considered in patients aged
40-50 years.* It is advised that neurologists be mindful that
these patients may also present with one or more features as
angiokeratoma, anhidrosis or hypohidrosis, cornea verticillata,
intolerance to extreme temperatures and proteinuria.

All patients with cryptogenic stroke aged 18-55 years are
recommended to be screened for Fabry disease.??

In some cases, Fabry disease can be misdiagnosed as multiple
sclerosis (MS), because patients with either disease can
present with pain and white matter lesions on an MRI.*” In one
study of data from Fabry disease centres in Germany, 11 of
187 patients (5.9%) initially diagnosed with MS were found to
have Fabry disease. Diagnosis of Fabry disease occurred, on
average, 8.2 years after diagnosis of MS.*®

To aid neurologists’ diagnosis of Fabry disease in patients
initially diagnosed with MS3”:

- Clinical manifestations in different organs including the
kidney, heart and eye should be evaluated to support the
diagnosis of Fabry disease, particularly in males.

Fabry disease should be considered in all cases of
presumptive MS with atypical clinical presentation and
atypical MRI findings, and in the absence of oligoclonal
bands in cerebrospinal fluid.

Determining a family history of Fabry disease or its clinical
manifestations is recommended, as this is critical in
selecting the appropriate treatment.

If you suspect that your patient has Fabry disease, it is
recommended that you:

B Carry out a biochemical or genetic analysis."

If Fabry disease is confirmed in your patient, you may:
B Refer the patient to an appropriate specialist™

B Recommend pedigree analysis is performed to determine
whether other family members may be affected.394°
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