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Editorial on the Research Topic

New insights into atypical Alzheimer’s disease: from clinical phenotype

to biomarkers

Alzheimer’s disease (AD) is a neurodegenerative disease commonly associated with

memory loss and is thought as a disease affecting the elderly (Frisoni et al., 2022). However,

atypical clinical presentations can also occur, and they have been gaining interest in the past

few decades, with research now focusing on investigating the underlying mechanisms and

improving diagnosis of these atypical presentations of AD (Gorno-Tempini et al., 2008;

Crutch et al., 2012; Townley et al., 2020; Ossenkoppele et al., 2022; Shir et al., 2023).

Atypical AD presentations are said to account for at least 25% of all AD cases (Murray

et al., 2011) and are characterized by the presence of initial and predominant deficits

in non-memory domains, such as visual (Crutch et al., 2012), language (Gorno-Tempini

et al., 2008), behavioral (Ossenkoppele et al., 2015b), executive (Townley et al., 2020), or

motor (Shir et al., 2023) difficulties, and younger age at onset (Graff-Radford et al., 2021).

Despite significant clinical and neuroimaging advancements, about half of these patients

are misdiagnosed or receive a delayed diagnosis (Balasa et al., 2011) and they do not meet

eligibility for AD clinical trials as being amnestic is a requirement in these trials. Hence,

there is a need to raise awareness of these atypical AD phenotypes.

Through this Research Topic we intend to advocate that atypical AD phenotypes are

valuable to the ADfield and should be the focus of future research.We also propose treating

these heterogenous patients as a part of the AD continuum, instead of considering them

atypical. We present six articles that touch upon the concepts of the “heterogeneity in AD,”

“atypical AD is a clinical spectrum” and “are atypical AD variants really atypical.”

Clinical presentations of AD are heterogenous and are associated with different

neurodegenerative and neuropathological patterns, despite similar topographic

distribution of amyloid. However, recent research has shown significant overlap

across domains of clinical presentations, gray-matter atrophy, and tau deposition

patterns in atypical AD phenotypes (Migliaccio et al., 2009; Owens et al., 2018;

Singh et al., 2024). A study by Phillips et al. in this Research Topic also highlighted

the heterogeneity and overlap in neuroimaging abnormalities across the AD

continuum by investigating white-matter integrity and microstructure differences.
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In this study, they found both distinct and overlapping white-

matter degeneration profiles across the AD continuum, involving

key regions and fiber tracts, whichmirrored the findings of previous

studies on atypical AD employing various imaging modalities

(Caso et al., 2015; Madhavan et al., 2016; Sintini et al., 2019;

Singh et al., 2023). Phillips et al. effectively extended their study by

assessing differences relative to typical AD patients and reporting a

good correspondence between phenotypic white-matter differences

and previously reported gray-matter atrophy. Therefore, gray-

matter progression may partially be related to the white-matter

degeneration seen in atypical AD phenotypes. Likewise, Mohanty

et al. explored heterogeneity in atrophy across the full cognitive

spectrum of amyloid positive individuals. They found atrophy-

based severity to be strongly associated with tau burden and

performance in executive and language domains, emphasizing the

importance of language as a relevant cognitive sphere for testing

across the AD continuum.

In complementary studies, Putcha et al., Rezaii et al., and

Ahmed et al. highlighted the overlap in clinical features across

atypical AD phenotypes. Putcha et al. investigated the immediate

auditory naming performance in atypical AD patients, particularly

the visual variant of AD. They assessed naming in the absence of

a visual perceptual demand, which is inherent in most tests used

to study anomia. More than half of the visual variant patients in

their study demonstrated anomia and had a naming difficulty,

which makes a valuable contribution to the emerging literature

describing language deficits in the visual variant of AD (Putcha

et al., 2018; Tetzloff et al., 2021; Singh et al., 2024). Rezaii et al. on

a similar note explored the distinction in language performance

between visually-dependent and visually-independent contexts.

They proposed language as a sensitive diagnostic domain

and suggested that the language abnormalities recently being

identified in the visual variant of AD may be byproducts of

visuospatial processing deficits. The current literature reports the

spread of neurodegeneration beyond visual areas into regions

involving language processing as a potential reason for language

abnormalities in the visual variant (Migliaccio et al., 2009;

Ossenkoppele et al., 2015a; Singh et al., 2024). However, Rezaii

et al. offers an alternate theory by proposing that visuospatial

deficits may hinder transfer of sensory information required

for a modal language processing. Ahmed et al. furthered our

understanding of language deficits in the visual variant of AD by

investigating the language measures temporally. They reported

longer preparation, utterance duration, silent pause duration,

speech duration and notably longer time to initiate response in

the visual AD variant. They effectively implied that there may be

impaired interplay between linguistic and cognitive abilities, by

presenting evidence of vulnerability in cognitive systems overseeing

planning, execution, and attentional control mechanisms. Together

these studies highlight how quickly the disease progresses into

secondary domains and the importance of comprehensive

clinical and neuropsychological assessments in atypical

AD phenotypes.

To truly appreciate the significance of this Research Topic,

one must understand how challenging and necessary it is to

conduct research in atypical AD phenotypes.Whitwell’s perspective

article beautifully emphasizes these challenges, such as how most

atypical AD patients are only diagnosed at specialized centers

that employ a biomarker-based approach for evidence of AD.

Despite detailed clinical characterization of these phenotypes, there

is a lack of consideration when compared to the typical-amnestic

presentation of AD. Although atypical AD patients meet eligibility

for treatment with current AD therapeutics based on abnormal

amyloid biomarkers, they are not commonly considered for AD

clinical trials. Moreover, the phenotypic overlap across the variants

of atypical AD creates further diagnostic challenges for categorical

phenotyping. For these reasons, labeling these patients as “atypical”

may have diminished their importance and value in the field and it

may be better to think of them as AD with cognitive impairment

that affects multiple domains.

In conclusion, this Research Topic contains a treasure-trove

of information. These studies have collectively advanced our

understanding and hold immense potential for informing future

work in atypical AD phenotypes.
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