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Introduction

Alzheimer's Disease (AD) stands as a formidable challenge
in the realm of clinical pathology and laboratory medicine,
impacting millions worldwide with its devastating cognitive
decline [1]. This neurodegenerative disorder predominantly
affects older adults, progressively impairing memory,
thinking skills, and eventually, the ability to carry out daily
tasks. As research continues to unravel its complexities,
a deeper understanding of AD's pathology and diagnostic
advancements is crucial [3].

AD is characterized by two hallmark neuropathological
features: beta-amyloid plaques and neurofibrillary tangles
[2]. Beta-amyloid plaques are abnormal clusters of protein
fragments that accumulate between nerve cells (neurons) in the
brain, disrupting communication and triggering inflammation.
Neurofibrillary tangles, on the other hand, are twisted fibers
of a protein called tau that build up inside neurons, impairing
their transport systems and causing them to collapse [4].

Diagnosing AD accurately has historically relied on clinical
symptoms and cognitive assessments. However, advancements
in laboratory techniques have revolutionized early detection
[5]. Biomarkers such as cerebrospinal fluid levels of beta-
amyloid and tau proteins, as well as neuroimaging techniques
like positron emission tomography (PET), now provide
clinicians with more precise tools for diagnosis and monitoring
disease progression [6].

While age remains the greatest risk factor for AD, genetic
factors also play a significant role. Mutations in genes such as
Amyloid Precursor Protein (APP), Presenilin 1 (PSENT1), and
Presenilin 2 (PSEN2) have been linked to early-onset familial
forms of the disease. Additionally, lifestyle factors such
as diet, exercise, and social engagement may influence the
risk and progression of AD, offering avenues for preventive
strategies [7].

Current treatments for AD primarily aim to alleviate symptoms
and slow disease progression. Cholinesterase inhibitors and
memantine are commonly prescribed to manage cognitive
symptoms, while ongoing research explores new therapeutic
targets aimed at modifying the underlying disease process [8].
Clinical trials investigating immunotherapies targeting beta-
amyloid and tau proteins hold promise for disease-modifying
interventions in the future.

The societal impact of AD is profound, affecting not only
patients but also caregivers and healthcare systems globally
[9]. As the population ages, the prevalence of AD is expected
to rise, underscoring the urgent need for continued research
into prevention, early detection, and effective treatments
[10]. Collaborative efforts across disciplines from genetics
to neurology, pathology, and public health are essential in
addressing this growing public health challenge.

Conclusion

In conclusion, Alzheimer's disease remains a complex and
challenging condition within the realm of clinical pathology
and laboratory medicine. Advances in understanding its
pathology, diagnostic capabilities, and therapeutic strategies
are paving the way for more targeted interventions and
improved patient outcomes. With ongoing research and
multidisciplinary collaboration, the hope is to eventually
conquer this devastating disease and improve the quality of
life for those affected.
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