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Take Home Message
Early and preclinical detection of Alzheimer's disease is being transformed through the integration of conventional and emerging
biomarkers, enabling more accessible, accurate, and personalized diagnostic strategies.

INTRODUCTION METHODS CONCLUSION

Alzheimer's disease (AD) is a || Major biomarker categories used in Alzheimer's disease diagnosis were examined, || A multimodal biomarker framework that
progressive neurodegenerative disorder including cerebrospinal fluid biomarkers, neuroimaging modalities, blood-based || synthesizes  traditional =~ methodologies,

characterized by amyloid-B plaque biomarkers, exosomal biomarkers, and omics technologies. The framework below blood-based assessments, exosomal
deposition and tau pathology. illustrates the evolution of diagnostic approaches from conventional methods to || analyses, and omics approaches represents a
Early diagnosis is essential for timely integrated multimodal strategies for early and preclinical disease detection. promising  strategy  for  the early
intervention and improved clinical identification of Alzheimer's disease.
outcomes. While cerebrospinal fluid EVOLUTION OF ALZHEIMER'S DIAGNOSES Despite substantial progress, challenges
(CSF) biomarkers and neuroimaging (e |  nrenTaEn ‘/ e e [ taterrutea related o biological Varl?bll_lty,
remain established diagnostic | Biomarkers | LRIl LTI \(Jsehmalosics | Framework standardization, and large-scale validation
approaches, emerging blood-based, :_ (oo remain.

Addressing these challenges, together with
emerging innovations such as wearable
sensors and digital biomarkers, will be
’ essential for translating these advances into
g _ routine clinical practice.
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exosomal, and omics-derived
biomarkers offer accessible and
scalable alternatives for early and
preclinical disease detection.
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