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INTRODUCTION

In ALS, the extent and nature of cognitive (ALSci) and behavioral (ALSbi)
impairments, including frontotemporal dementia (FTD), can vary based on
genetic mutations, clinical, and demographic data. Particularly, the
distinction between spinal and bulbar onset, as well as gender, may influence
cognitive and behavioral profiles, while genetic factors can further modulate
these outcomes.

OBJECTIVES

To assess whether specific genetic mutations are associated with distinct
cognitive and behavioral patterns

To explore the influence of gender, age, and onset type on cognitive and
behavioural profiles.
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RESULTS

The study included 467 ALS patients witl
Fig. 1 for details.

The GM-ALS group was divided according to genotype: C90rf72 (N = 48), TARDBP (N = 15), SOD1 (N = 10), and a group with less common mutations, including FUS,
OPTN, and SQSTM1 (other GM-ALS, N = 24).The bulbar-to-spinal onset ratio was higher in TARDBP-ALS (0.87) and C90orf72-ALS (0.77) compared to WT-ALS (0.29)
(Fig. 2).

Both WT-ALS and GM-ALS groups had a similar male-to-female ratio (1.2 and 1.0, respectively; Fig. 3).

The Strong et al. classification criteria were applied to all groups (Fig. 4). Older age (Fig. 5) and lower educational levels (Fig. 6) were significant predictors (p<0.001)
for ALSci, ALSbi, ALScbi, and ALS-FTD (collectively referred to as ALSimp), with patients carrying C9orf72 mutations at higher risk (OR = 2.1; p = 0.040) of developing
ALSimp compared to WT-ALS. Older age (p = 0.005) and male gender (p<0.001) were also significant predictors of behavioral changes (Fig. 7). C9orf72-ALS patients
had a higher risk of exhibiting disinhibited behaviors and loss of insight compared to WT-ALS patients (Fig. 8). Specific cognitive deficits were associated with
gender and bulbar onset, in addition to age and educational level, with the C90rf72 genotype linked to language, memory, and visuospatial impairments (Table 2).
Mood disturbances were consistent across subgroups but were negatively influenced by older age and spinal onset (Table 2).
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CONCLUSION

The strength of this study lies in the large sample size and the neuropsychological evaluation designed to assess both cognitive and behavioral impairments, as
well as mood alterations. We found that older age and lower educational level are risk factors for decline in cognitive functions and behavior. While behavioral
alterations appear to be more strongly associated with male gender and the C9orf72 mutation, cognitive impairments seem to be primarily influenced by the

type of disease onset. Patients with bulbar-onset ALS are at higher risk for executive dysfunction, as well as language and social cognition deficits, compared to
those with spinal-onset ALS. Patients harboring the C9orf72 mutation showed greater impairment in visuospatial and memory domains than those with WT-ALS.
Mood alterations were associated with older age and spinal-onset ALS. These findings underscore the importance of considering genetic and phenotypic factors
in shaping the cognitive-behavioral spectrum of ALS.




