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Study question
Can C9orf72 expansions, in combination with genetic ancestry and age at onset (AAO), provide a basis for diﬀerentiating behavioral-variant frontotemporal dementia (bvFTD)
from primary progressive aphasia (PPA)?
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What is known and what this paper adds
Previous studies of patients with frontotemporal lobar degeneration (FTLD) have suggested that C9orf72 expansions
are more likely to occur in patients of northern European
ancestry than in those of southern European ancestry and that
C9orf72 expansions act as genetic modiﬁers of AAO. This
investigation’s results provided further evidence for such relationships and showed that C9orf72 expansions were more
common among patients with bvFTD than among those
with PPA.
Methods
For this cross-sectional study, the investigators analyzed data
from 800 patients with bvFTD, 495 patients with PPA, and
101 patients with FTLD with motor neuron disease (FTLDMND). Data collection occurred through clinics in Europe
and the US between 2016 and 2018. The investigators used
principal component analysis (PCA) to identify ancestrybased patient groups. They used logistic and linear mixedeﬀects models to test for associations between C9orf72
expansions and the patients’ ancestries and AAOs and to
determine whether such associations provided a basis for
distinguishing bvFTD from PPA. The primary outcome was
the accuracy of the prediction model at diﬀerentiating bvFTD
from PPA.

common in patients of central/northern European ancestry,
and their presence inversely correlated with AAOs. The prediction model identiﬁed cases of bvFTD with 64% accuracy
implying to complex genetic risk-architectures diﬀerently
underpinning the behavioural and language variant syndromes. A limitation of the present study is the possibility of
residual confounding related to various environmental risk
factors. The reliance on data from people of European ancestry may limit generalizability.

Results and study limitations
Genotyping revealed pathogenetic C9orf72 expansions in 56
patients (4%), including 12 patients with FTLD-MND
(11.9%), 40 patients with bvFTD (5%), and 4 patients with
PPA (0.8%). PCA separated the patients into groups of
central/northern European ancestry (n = 873) and southern
European ancestry (n = 523). C9orf72 expansions were more
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