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Family History for
Neurodegeneration in Multiple

System Atrophy: Does it Indicate
Susceptibility?

Multiple system atrophy (MSA) is a rare, rapidly-
progressive neurodegenerative disorder, neuropathologically
characterized by oligodendroglial α-synuclein aggregates.1

While in Parkinson’s disease (PD), a neuronal
α-synucleinopathy, both monogenic forms and a polygenic
risk profile are known,2 MSA is generally considered a spo-
radic disorder.1 A family history (FH) for parkinsonism or
other neurodegenerative disorders may in fact occur in people
with MSA, but the contribution of genetic factors to MSA
pathogenesis is not fully understood to date.3,4

Here we retrospectively assessed the frequency rates of FH
for parkinsonism, dementia, tremor, ataxia, or motor neuron
disease within first-to-third-degree relatives of people included
in the Innsbruck MSA Registry (n = 144), and compared
them with historical MSA cohorts (cumulative n = 1173),
Innsbruck-based PD cases (n = 226), and published
population-based controls (cumulative n = 20,784). A
detailed methodological description is provided in Supplemen-
tary Document 1.
Forty-five MSA cases (40%) had a positive FH for neurode-

generative disorders, with parkinsonism being most prevalent
(n = 26, 18%). FH rates mostly matched or exceeded those
of historical MSA cohorts (Fig. 1A). The cumulative first-to-
third-degree FH rates for neurodegenerative disorders and
familial clustering (ie, ≥2 affected relatives) remained compa-
rable between the MSA and PD cohort (Fig. 1B). Compared
to pooled population-based controls, first-degree FH rates for
dementia were significantly lower in both the MSA and PD
cohorts, whereas the rate of first-degree FH for parkinsonism
in MSA cases (10%, 95% CI 6–17) was between that of PD
(17%, 95% CI 13–23; P = 0.079) and population-based con-
trols (6%, 95% CI 5–6; P = 0.012; Fig. 1C and Supplemen-
tary Document 2).
The ultimate mechanisms underlying MSA pathogenesis

remain largely unknown.1,5 The high frequency of FH for
parkinsonism in people with MSA, close to that of PD and
exceeding the one observed in population-based elderly con-
trols, supports the contention that multiple, yet unidentified

genetic variants might contribute to MSA pathogenesis. It also
suggests a shared genetic susceptibility to the development of
MSA and PD.

Our study has limitations. FH history was collected retro-
spectively, carrying the risk for a documentation bias, and
with the FH method, which obtains information on FH exclu-
sively from patients and may both under- and overestimate
FH rates.6 In the age of genomic medicine, however, FH still
represents a valuable tool to assess the heritability of a given
disorder, especially if genetic methods fail to disclose a causal
relation. Non-neurodegenerative causes of tremor, dementia,
or parkinsonism were also not systematically excluded in the
relatives of our patients; genetic testing was available in a
small percentage of patients only; and neuropathological con-
firmation in none. We also did not include an age- and sex-
matched control group, but compared our data with the
cumulative results of historical MSA cohorts and large
population-based studies in aging individuals.

Similar to PD, genetic susceptibility variants — if discov-
ered for MSA — may be exploited for identifying persons at
risk of developing the disease or in very early stages thereof,
when putative neuroprotective strategies should ideally be
most effective.7 Understanding the genetic underpinnings of
the MSA pathological cascade might ultimately point out new
therapeutic targets for this currently untreatable condition.
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FIG.. 1. (A) Domain- and degree-adjusted family history (FH) rates in the Innsbruck multiple system atrophy (MSA) versus historical MSA cohorts. (B)
Cumulative FH rates in the Innsbruck MSA versus Parkinson’s disease (PD) cohort. (C) FH rates for first-degree parkinsonism and dementia in the Inns-
bruck MSA and PD cohorts compared to population-based elderly controls. NDD, neurodegenerative disorders; P, parkinsonism; T, tremor; A, ataxia;
D, dementia. [Color figure can be viewed at wileyonlinelibrary.com]
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