Multiple System Atrophy (MSA) Is a Progressive,
Fatal, Rare, Neurodegenerative Disease Caused

IONIS

by Misfolding and Accumulation of a-Synuclein’?

MSA is an adult-onset a-synucleinopathy
with a diverse pathological spread of
a-synuclein and varied clinical presentation.>#
Among synucleinopathies, MSA is associated
with the lowest survival rate.>?

MSA is characterized by and broadly sorted
into two categories, parkinsonism (MSA-P)
and cerebellar (MSA-C), although the
majority of patients have a mixed/autonomic
presentation.>®

Diagnostic guidelines denote key “red-flag”
symptoms of MSA for clinicians to be aware
of that can help determine which

a-synucleinopathy a patient has (Figure 1).#

MSA has an average age of onset of 63 years
and a median survival of 9.8 years.”

Figure 1: “Red-Flag” Symptoms of MSA4P
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MSA Is Associated With “Prion-Like” a-Synuclein Accumulation and Propagation342

Figure 2: Pathological Spreading of a-Synuclein Neuronal Inclusions in MSA®
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Figure Adapted from Halliday GM. Brain. 2015;138(Pt 8):2116-2119.

In MSA a-synuclein,
encoded by SNCA, forms
aggregates and glial
cytoplasmic inclusions. 310"

sAmong people with clinically diagnosed synucleinopathies with parkinsonism.>PEssential clinical features for all patients are a sporadic, progressive adult (>30 years)
onset disease.*“Defined as at least two of gait ataxia, limb ataxia, cerebellar dysarthria, or oculomotor features.* “Induced or exacerbated by L-dopa in the absence

of limb dyskinesia.* ¢In males <60 years of age.*
SNCA, synuclein alpha.
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Increased SNCA copy number
variations lead to greater
a-synuclein inclusions in

MSA subjects that are
correlated with earlier
onset of disease."®

MSA is a progressive disease
in which clinical symptoms
and a-synuclein pathology
both increase in severity as
the disease progresses.®*




:iPrompt Diagnosis and Treatments That Target I O N%I s
the Underlying Pathophysiology Are Critical

Unmet Needs in Multiple System Atrophy (MSA)"

&( ) MSA is frequently misdiagnosed due to its varied clinical manifestation, notably at the onset
of disease with up to 38% of patients not receiving an accurate diagnosis of MSA.24

Diagnosis of MSA is delayed on average of 3.7 years.®

Premortem diagnosis of MSA is classified into three broad types with varied diagnostic
certainty: clinically established, clinically probable, and possible prodromal (Figure 3).!

Figure 3: Clinical Characteristics of Premortem Diagnosis of MSA'62
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Current Standard-of-Care Treatment for MSA Is to Minimize Symptoms?

As MSA progresses, Medications to manage Current options do not
& patients are at an increased — @ | MSA are focused on ]ﬂiﬂ'[ prevent or reduce disease

risk for falls, wheelchair controlling symptoms, progression, presenting

dependency, loss of including for parkinsonism, a need for effective

coherent speech, and autonomic lability, bladder therapeutic agents.®

feeding by nasogastric and bowel dysfunction,

tube or gastrostomy.’ and mood problems.?3

aEssential clinical features for all patients are a sporadic, progressive adult (>30 years) onset disease.' ®>20/10 mmHg blood pressure drop.' cDefined as at least
two of gait ataxia, limb ataxia, cerebellar dysarthria, or oculomotor features.' “Excluding erectile dysfunction as an isolated feature.

MRI, magnetic resonance imaging; N/A, not applicable; OH, orthostatic hypotension.
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