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Dear Sir,

Multiple system atrophy (MSA) is characterized pathologically by the

accumulation of abnormal a-synuclein in oligodendrocytes (glial cytoplasmic inclusions)

and neurons [neuronal cytoplasmic inclusions (NCls)] in affected regions. Patients with

MSA can develop a wider array of symptoms than thought previously — including

cognitive impairment — in addition to parkinsonism, cerebellar ataxia and autonomic

dysfunction. We investigated 148 patients with pathologically proven MSA, who were

referred to Queen Square Brain Bank (QSBB) between 2002 and 2018. Thirty of these

patients (20%) had manifested cognitive impairment (frontal subcortical dysfunction

and/or memory impairment) during life [1]. Among those patients, the degree of memory

impairment had been mild to moderate in 18. In addition, pathological examinations had

revealed more NCls in the hippocampus in MSA patients with memory impairment than

in those without [1]. We further investigated the mechanism of memory impairment in

MSA using a human a-synuclein-inducible MSA mouse model and human MSA cases

with or without memory impairment [2]. We found that a-synuclein oligomers in the

hippocampus caused synaptic dysfunction, leading to the development of memory

impairment in MSA [1, 2].

Jellinger examined 50 patients with pathologically proven MSA, 11 (22%) of



whom had developed cognitive impairment during life [3]. The author then focused on

two patients with late-onset MSA, defined as disease onset at 75 years of age or older,

who had suffered from severe cognitive impairment. In addition to the accumulation of

abnormal a-synuclein, both patients had considerable concomitant Alzheimer’s disease

(AD) pathology. Given the more severe cognitive impairment in these patients with late-

onset MSA relative to those with typical-onset MSA (disease onset at 74 years of age or

younger), the author speculated that overlapping AD-related co-pathology might

exacerbate cognitive impairment in late-onset MSA [3].

In Parkinson’s disease with dementia (PDD) and dementia with Lewy bodies

(DLB), the cortical a-synuclein load is positively correlated with the neurofibrillary

tangle (NFT) and senile plaque burden. These additive disease processes induce global

cognitive impairment [4]. Jellinger’s report raised two questions: 1) Are patients with

late-onset MSA likely to develop severe concomitant AD pathology, and if so 2) is the

concomitant AD pathology driven by the primary a-synuclein pathology, similar to PDD

or DLB? In our previous study, no patients with late-onset MSA had developed cognitive

impairment during life. In addition, there was no difference in the degree of concomitant

AD pathology between MSA cases with memory impairment and those without [1]. In

the present study, using the same cohort from the QSBB [1], we compared concomitant



AD pathologies between late- (N = 5) and typical-onset MSA (N = 143). Interestingly,

the two groups had similar burdens of NFTs and senile plaques in the brain [late-onset

MSA versus typical-onset MSA; Braak & Braak NFT stage 1.6 £ 1.5 versus 0.8 £ 0.7;

Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) senile plaque score

1.0 = 1.4 versus 0.3 + 0.6] (Table 1). To better understand whether concomitant AD

pathology can develop in patients with late-onset MSA, we identified 23 age-matched

controls without neurodegenerative disease among a total of 363 cases referred to the

Department of Neuropathology, Hirosaki University Graduate School of Medicine,

between 2000 and 2022. We then compared demographic data and concomitant AD

pathology between five cases of late-onset MSA from the QSBB and 23 controls from

Hirosaki University. This revealed no differences in brain weight or the degree of

concomitant AD pathology (late-onset MSA versus controls: brain weight 1301.2 &+ 78.8

g versus 1221.2 £ 128.8 g; Braak & Braak NFT stage 1.6 = 1.5 versus 2.2 = 0.9; CERAD

senile plaque score 1.0 £+ 1.4 versus 0.7 £ 0.7) (Table 1).

In the present study, no evident difference was found in AD-related co-pathology

between late-onset MSA cases and age-matched controls, suggesting that a-synuclein

pathology in MSA may not exacerbate concomitant AD pathology. Sekiya et al. have

reported the clinical and pathological features of typical- and late-onset MSA [5]. Unlike



the findings of the present study, they found that AD-related co-pathology increased in

patients with late-onset MSA [5]. However, the Braak & Braak NFT stage (2.4 + 1.6) in

late-onset MSA they reported [5] seemed similar to that in the present age-matched

controls. In the present study, we compared concomitant AD pathology of patients with

MSA from the QSBB with that of age-matched Japanese controls. The profiles of

concomitant AD pathology between these ethnic groups can be different. In fact, due to

the higher frequency of the apolipoprotein E €4 allele, a significant risk factor for AD, in

Caucasians (13.7%) versus Japanese healthy individuals (8.8%) [6, 7], age-matched

controls from the QSBB may have similar or more severe concomitant AD pathology

compared with age-matched Japanese controls. Regardless of such potential differences

between the different ethnic groups, concomitant AD pathology in late-onset MSA may

still fall within that associated with normal ageing. Undoubtedly, when a patient with

MSA develops severe concomitant AD pathology, severe cognitive impairment is highly

likely to develop. However, this does not necessarily mean that cognitive impairment in

late-onset MSA is always caused by pathogenic a-synuclein in the hippocampus as well

as severe concomitant AD pathology. The two cases reported by Jellinger could be

examples of late-onset MSA coincidentally overlapping with severe concomitant AD

pathology. Given that no concomitant pathologies have been reported to co-exist in MSA



as MSA-related pathogenesis, memory impairment in MSA can be caused by

hippocampal pathogenic a-synuclein per se.
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