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DESCRIPTION
Alzheimer’s Disease (AD) continues to be a global challenge with
limited therapeutic success in modifying its progression. Early
identification of individuals suitable for disease-modifying
interventions is essential to improve clinical outcomes and
support effective resource allocation. Recent advances in plasma-
based biomarkers and structural Magnetic Resonance Imaging
(MRI) have opened avenues for combined diagnostic models.
This article explores how plasma biomarkers, when used
alongside structural MRI, enhance the identification of
individuals with early neurodegenerative changes. It discusses
the individual and synergistic performance of these tools,
evaluates their reliability and highlights their clinical
applicability in selecting candidates for potential disease-
modifying trials.

Alzheimer’s disease is the most prevalent form of dementia and
is marked by progressive cognitive decline and characteristic
pathological changes, including amyloid-beta plaques, tau tangles
and neurodegeneration. Despite extensive research efforts, the
timely recruitment of individuals into disease-modifying therapy
trials remains difficult. This is largely due to the diagnostic
ambiguity in early stages and the high cost and invasiveness of
standard biomarker assessments like Cerebrospinal Fluid (CSF)
analysis and Positron Emission Tomography (PET).

In recent years, non-invasive and scalable tools such as plasma-
based biomarkers and structural MRI have gained momentum.
Plasma assays targeting amyloid and tau pathology, as well as
neurodegeneration-associated proteins, have shown significant
diagnostic relevance. When integrated with neuroimaging data
reflecting brain volume loss and cortical thinning, the predictive
accuracy improves. This combined model has the potential to
identify candidates at risk for Alzheimer’s progression prior to
irreversible cognitive deterioration.

Combined use of plasma biomarkers and MRI

The integration of plasma biomarkers and MRI addresses the
limitations inherent to either modality used alone. While
plasma assays detect molecular changes, structural MRI reveals
anatomical evidence of neuronal damage. Together, they form a
comprehensive framework for stratifying participants according
to disease progression risk        .

Early identification

Individuals with Mild Cognitive Impairment (MCI) or
preclinical Alzheimer’s may not meet clinical criteria for
dementia but can still exhibit subtle changes detectable by this
combined approach. These individuals represent ideal
candidates for disease-modifying interventions, as therapeutic
benefit is maximized before extensive neuron loss occurs.

Utility in trial enrollment

Pharmaceutical trials targeting early Alzheimer’s pathology
require high specificity in recruiting participants who are on a
confirmed disease trajectory. Using plasma-MRI combinations
can lower screen-failure rates and reduce dependence on invasive
procedures like lumbar puncture or costly PET scans        .

Strengths of the combined approach

Blood-based tests are significantly less expensive than PET or
CSF studies. MRI scanners, though costly, are widely available in
clinical and research settings. Combining the two can scale early
detection efforts without burdening healthcare systems.

Integration minimizes false positives. For instance, isolated
elevation can occur in other neurological diseases; pairing with
hippocampal volume loss improves diagnostic precision for
Alzheimer’s.
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Compared to lumbar puncture, plasma sampling is more
acceptable to patients and facilitates repeated measures across
time points to track disease progression          .

CONCLUSION
The combination of plasma biomarkers with structural MRI
represents a significant advancement in Alzheimer’s disease
research and clinical strategy. This dual-modality approach
increases diagnostic confidence, supports early identification
and facilitates targeted recruitment into disease-modifying
therapy trials. As assay standardization and imaging technology
evolve, the clinical application of this approach is likely to
expand, offering a more efficient and less invasive pathway for
managing and studying Alzheimer’s disease.
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