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Incidence of pathogenic, likely pathogenic, and uncertain ALS variants in a clinic
cohort

ObjectiveTo determine the incidence of amyotrophic lateral sclerosis (ALS) genetic variants in a clinic-based
population.

Methods A prospective cohort of patients with definite or probable ALS was offered genetic testing using
a testing algorithm based on family history and age at onset.

ResultsThe incidence of pathogenic (P) or likely pathogenic (LP) variants was 56.0% in familial ALS (fALS);
11.8% in patients with ALS with a family history of dementia, and 6.8% in sporadic ALS (p < 0.001). C9orf72
expansions accounted for the majority (79%) of P or LP variants in fALS cases. Variants of uncertain significance
were identified in 20.0% of fALS cases overall and in 35.7% of C9orf72-negative cases. P or LP variants were
detected in 18.5% of early-onset cases (onset age <50 years); the incidence of P or LP variants was not
significantly different between family history types in this group.

Conclusions Our data suggest that the incidence of P and LP variants in genes other than C9orf72 is lower
than expected in Midwestern fALS cases compared with research cohorts and highlights the challenge of variant
interpretation in ALS. An accurate understanding of the incidence of pathogenic variants in clinic-based ALS
populations is necessary to prioritize targets for therapeutic intervention and inform clinical trial design.
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Delineating MT-ATP6-associated disease: From isolated neuropathy to early on-
set neurodegeneration

Objective To delineate the phenotypic and genotypic spectrum in carriers of mitochondrial MT-ATP6
mutations in a large international cohort.

MethodsWe analyzed in detail the clinical, genetical, and neuroimaging data from 132 mutation carriers from
national registries and local databases from Europe, USA, Japan, and China.

ResultsWe identified 113 clinically affected and 19 asymptomatic individuals with a known pathogenicMT-
ATP6 mutation. The most frequent mutations were m.8993T>G (53/132, 40%), m.8993T>C (30/132, 23%),
m.9176T>C (30/132, 23%), and m.9185T>C (12/132, 9%). The degree of heteroplasmy was high both in
affected (mean 95%, range 20%–100%) and unaffected individuals (mean 73%, range 20%–100%). Age at onset
ranged from prenatal to the age of 75 years, but almost half of the patients (49/103, 48%) became symptomatic
before their first birthday. In 28 deceased patients, the median age of death was 14 months. The most frequent
symptoms were ataxia (81%), cognitive dysfunction (49%), neuropathy (48%), seizures (37%), and retinopathy
(14%). A diagnosis of Leigh syndrome was made in 55% of patients, whereas the classic syndrome of
neuropathy, ataxia, and retinitis pigmentosa (NARP) was rare (8%).

Conclusions In this currently largest series of patients with mitochondrial MT-ATP6 mutations, the phe-
notypic spectrum ranged from asymptomatic to early onset multisystemic neurodegeneration. The degree of
mutation heteroplasmy did not reliably predict disease severity. Leigh syndrome was found in more than half of
the patients, whereas classic NARP syndrome was rare. Oligosymptomatic presentations were rather frequent in
adult-onset patients, indicating the need to include MT-ATP6 mutations in the differential diagnosis of both
ataxias and neuropathies.
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B. Rhead, M. Bäärnhielm, M.
Gianfrancesco, et al. 2016;2:e97.
doi.org/10.1212/
NXG.0000000000000097

The Clinical Outcome
Study for dysferlinopathy:
An international
multicenter study
E. Harris, C.L. Bladen, A. Mayhew,
et al. 2016;2:e89. doi.org/10.1212/
NXG.0000000000000089

The Alzheimer’s Disease
Sequencing Project: Study
design and sample
selection
G.W. Beecham, J.C. Bis, E.R.
Martin, et al. 2017;3:e194. doi.org/
10.1212/NXG.0000000000000194

http://NPub.org/NG/9415a
http://NPub.org/NG/9415b
http://neurology.org/ng
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000096
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000096
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000003
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000003
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000097
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000097
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000089
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000089
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000194
https://nn.neurology.org/lookup/doi/10.1212/NXG.0000000000000194


DOI 10.1212/WNL.0000000000009250
2020;94;659 Neurology 

What's happening in Neurology® Genetics

This information is current as of April 13, 2020

Services
Updated Information &

 http://n.neurology.org/content/94/15/659.full
including high resolution figures, can be found at:

  
Permissions & Licensing

 http://www.neurology.org/about/about_the_journal#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://n.neurology.org/subscribers/advertise
Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0028-3878. Online ISSN: 1526-632X.
1951, it is now a weekly with 48 issues per year. Copyright © 2020 American Academy of Neurology. All 

® is the official journal of the American Academy of Neurology. Published continuously sinceNeurology 

http://n.neurology.org/content/94/15/659.full
http://www.neurology.org/about/about_the_journal#permissions
http://n.neurology.org/subscribers/advertise

