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: monitoring disease progression. Neurofilament Light chain (NfL) is a protein
Introductlon released into the blood and CSF when neurons are damaged. Elevated
levels of NfL are associated with neurodegeneration and have been shown to

Alzheimer's Disease (AD) remains one of the most challenging correlate with disease severity and progression

neurological disorders, characterized by progressive cognitive decline and
memory loss. As the global population ages, the incidence of Alzheimer's Genetic markers: APOE Genotype is the apolipoprotein E (APOE)
Disease is expected to rise, highlighting the urgent need for effective early gene has been linked to Alzheimer's Disease risk, with the APOE <4 allele
detection and prognostic tools. Biomarkers have emerged as a crucial being a well-established genetic risk factor. While not a direct biomarker of
element in addressing this need, offering valuable insights into the disease's the disease, APOE genotype helps in assessing the risk and can guide early
onset, progression and potential treatment responses. Biomarkers, or intervention strategies [3,4].
biological markers, are measurable indicators that provide information about . R L .
a biological state or condition. In medicine and research, biomarkers are used Early detefztm.n ofAIzh_e|mers D.|s.ease 's_' C”t'cal_ for effective management
to diagnose diseases, monitor disease progression, predict disease risk and and therapeutic intervention. Traditional diagnostic methods often rely on
evaluate the effectiveness of treatments [1,2]. They are crucial in various clinical assessments and cognitive testing, which may not detect the disease
fields, from oncology to neurology and have a particularly transformative role ~until it has significantly progressed. Biomarkers can detect pathological
in understanding and managing complex conditions like Alzheimer's Disease. changes in the brain before cognitive symptoms appear, allowing for pre-
symptomatic diagnosis. This is particularly important for individuals at higher
Description risk, such as those with a family history or genetic predisposition. Biomarkers
help differentiate Alzheimer's from other forms of dementia, such as vascular

Biomarkers are biological indicators that can be measured objectively ~ dementiaor Lewy body dementia, ensuring accurate diagnosis and appropriate
to assess the presence, progression, or risk of a disease. In the context of treatment. Changes in biomarker levels over time can provide insights into
Alzheimer's Disease, biomarkers can be found in various biological fluids ~ the progression of the disease, helping clinicians adjust treatment plans and
and tissues, including Cerebrospinal Fluid (CSF), blood and neuroimaging ~ manage symptoms more effectively. Biomarkers are crucial in clinical trials
scans. They provide a means to detect the disease before the onset of severe and treatment evaluations. They help determine whether new therapies are
symptoms, allowing for timely intervention and management. A biomarker effectively targeting the underlying pathology of Alzheimer's and whether they
is any substance, structure, or process that can be objectively measured result in measurable improvements in disease markers [5].

and evaluated as an indicator of normal biological processes, pathogenic ) o . . . . .
processes, or pharmacologic responses to a therapeutic intervention. The field of Alzheimer's biomarkers is rapidly evolving, with ongoing

Essentially, biomarkers can be thought of as signposts in the biological research focused on discovering new biomarkers, improving existing ones
landscape, guiding researchers and clinicians to better understand, diagnose ~ and integrating them into clinical practice. Advances in technology, such as
and treat diseases. the development of more sensitive and specific assays and the use of machine
learning for data analysis, are expected to enhance the utility of biomarkers
in both research and clinical settings. The future of biomarkers is promising,
with ongoing research focusing on discovering new biomarkers and improving
existing ones. Advances in genomics, proteomics and imaging technologies
are expected to enhance the accuracy and applicability of biomarkers.
Additionally, the integration of biomarkers into clinical practice is likely to lead
to more personalized and effective treatments, improving patient outcomes
and advancing our understanding of complex diseases.

Amyloid beta (Ap) and tau proteins: Amyloid Beta is one of the hallmark
features of Alzheimer's Disease is the accumulation of amyloid beta plaques
in the brain. Elevated levels of amyloid beta in CSF and positive amyloid
PET scans are indicative of amyloid deposition, which is a key early event
in Alzheimer's pathology. Tau proteins are associated with neurofibrillary
tangles, another hallmark of Alzheimer's. Elevated levels of phosphorylated
tau in CSF and increased tau uptake on PET scans can signal the progression
of the disease and correlate with cognitive decline.

Neurodegeneration markers: MRI and PET Imaging are the structural H
and functional imaging techniques, such as Magnetic Resonance Imaging CO"C'USIO“
(MRI) and Positron Emission Tomography (PET), can reveal atrophy in brain
regions associated with Alzheimer's, such as the hippocampus. These imaging
biomarkers are essential for assessing the extent of neurodegeneration and

Biomarkers are transforming the landscape of Alzheimer's Disease by
providing critical tools for early detection, accurate diagnosis and monitoring
disease progression. As research continues to advance, biomarkers hold
the promise of improving patient outcomes through timely intervention and
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