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Abstract

Alzheimer’s disease (AD) is a chronic neurodegenerative disorder that represents the leading cause of dementia,
accounting for 60% to 70% of cases. This review article aims to provide a comprehensive overview of Alzheimer’s
disease, detailing its pathology, progression, symptoms, diagnosis, and current treatment options. Additionally, the
impact of Alzheimer’s on individuals, families, and healthcare systems is examined, highlighting the need for continued

research and improved therapeutic strategies.
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Introduction

Alzheimer’s disease, often simply referred to as Alzheimer’s, is a
devastating neurodegenerative condition characterized by progressive
cognitive decline and memory loss. First described by Alois Alzheimer
in 1906, the disease primarily affects older adults and poses significant
challenges for affected individuals and their caregivers [1].

Pathophysiology

Alzheimer’s disease is marked by the accumulation of amyloid-beta
plaques and neurofibrillary tangles composed of hyperphosphorylated
tau protein in the brain. These pathological changes lead to neuronal
death, brain atrophy, and a decline in cognitive function. The exact
mechanisms driving the formation of these plaques and tangles remain
a topic of intense research, with genetic, environmental, and lifestyle
factors all believed to play roles.

Progression and symptoms

AD typically begins with mild cognitive impairment (MCI),
progressing to more severe stages of dementia over time. The disease
can be broadly categorized into three stages:

Early stage: Characterized by subtle memory lapses, difficulty in
finding words, and slight changes in behavior or personality.

Moderate stage: Marked by increased memory loss, confusion,
difficulty performing routine tasks, and significant changes in behavior
and mood.

Severe stage: Involves profound memory loss, loss of ability to
communicate, complete dependence on caregivers, and severe physical
decline [2].

Diagnosis

Diagnosing Alzheimer’s disease involves a combination of clinical
assessments, cognitive testing, and neuroimaging techniques. Magnetic
resonance imaging (MRI) and positron emission tomography (PET)
scans are commonly used to detect brain atrophy and amyloid-beta
deposits. Additionally, cerebrospinal fluid (CSF) analysis can identify
biomarkers indicative of AD [3].

Treatment

Currently, there is no cure for Alzheimer’s disease, and treatment
focuses on managing symptoms and improving quality of life.

Pharmacological treatments include cholinesterase inhibitors (e.g.,
donepezil, rivastigmine) and N-methyl-D-aspartate (NMDA) receptor
antagonists (e.g., memantine), which aim to enhance cognitive function
and slow disease progression. Non-pharmacological interventions,
such as cognitive behavioral therapy (CBT), physical activity, and
social engagement, also play critical roles in managing symptoms.

Impact on individuals and society

The impact of Alzheimer’s disease extends beyond the individual,
profoundly affecting families, caregivers, and healthcare systems.
Caregivers often experience emotional, physical, and financial strain,
while healthcare systems face increasing burdens due to the rising
prevalence of AD and the need for long-term care facilities. The
economic cost of Alzheimer’s is substantial, emphasizing the necessity
for enhanced support services and funding for research [4].

Research and future directions

Ongoing research aims to better understand the underlying
mechanisms of Alzheimer’s disease and develop more effective
treatments. Promising areas of investigation include the development of
disease-modifying therapies, early diagnostic markers, and preventive
strategies. Advances in genetic research, such as the identification of
risk genes like APOE e4, offer potential for personalized medicine
approaches [5].

Results and Discussion

Pathological findings

The presence of amyloid-beta plaques and neurofibrillary tangles
are hallmark features in Alzheimer’s disease. Studies show that these
plaques and tangles begin accumulating years before clinical symptoms
emerge. The early accumulation of amyloid-beta and tau protein
suggests a long preclinical phase of Alzheimer’s disease. This finding
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underscores the importance of early detection and intervention.
Current research is focused on understanding the precise mechanisms
by which these aggregates cause neuronal damage and exploring
potential therapeutic targets to prevent their formation or promote
their clearance [6].

Progression and symptomatology

Alzheimer’s disease progresses through three stages: early,
moderate, and severe. Each stage is associated with increasingly severe
cognitive decline and functional impairment. The progressive nature
of Alzheimer’s highlights the need for timely diagnosis and staging to
provide appropriate care and intervention at each phase. Early diagnosis
can allow for the implementation of strategies that may slow disease
progression and improve quality of life. Additionally, understanding
the progression helps caregivers and healthcare providers anticipate
and manage the evolving needs of patients [7].

Diagnostic approaches

Advanced neuroimaging techniques such as MRI and PET scans,
along with cerebrospinal fluid (CSF) biomarkers, have improved the
accuracy of Alzheimer’s disease diagnosis. The development of reliable
diagnostic tools is critical for early and accurate detection of Alzheimer’s
disease. While these advanced techniques offer significant advantages,
they are often expensive and not universally accessible. Ongoing research
is needed to develop cost-effective and widely available diagnostic
methods. The identification of early biomarkers could also pave the way
for preventive strategies in at-risk populations [8].

Treatment and management

Current pharmacological treatments, including cholinesterase
inhibitors and NMDA receptor antagonists, provide symptomatic
relief but do not cure the disease. Non-pharmacological interventions
also play an important role in managing symptoms. The limited efficacy
of existing treatments highlights the urgent need for new therapeutic
approaches that target the underlying pathology of Alzheimer’s disease.
Research into disease-modifying therapies, such as anti-amyloid and
anti-tau drugs, is promising but still in early stages. Additionally,
comprehensive care plans that include non-pharmacological
interventions are essential for addressing the multifaceted needs of
Alzheimer’s patients [9].

Societal and economic impact

Alzheimer’s disease imposes significant emotional, physical, and
financial burdens on patients, caregivers, and healthcare systems.
The economic costs are substantial and projected to increase as the
population ages. The far-reaching impact of Alzheimer’s disease
on society necessitates a coordinated response involving improved
support services for caregivers, increased funding for research, and
policies that address the growing demand for healthcare resources.
Public health initiatives aimed at raising awareness and promoting
brain health could also contribute to reducing the incidence and
burden of Alzheimer’s disease [10,11].

Research advances and future directions

Recentadvancesin genetic research, such as the identification of risk
geneslike APOE &4, and progress in understanding disease mechanisms,
offer new avenues for therapy development. The identification of
genetic risk factors and a deeper understanding of disease mechanisms
provide opportunities for the development of personalized medicine
approaches. Future research should focus on translating these findings

into effective treatments and preventive strategies. Collaborative efforts
across disciplines and increased funding are essential to accelerate
progress toward a cure for Alzheimer’s disease [12,13].

Conclusion

The results underscore the complexity of Alzheimer’s disease and
the multifaceted approach needed to address it. While significant strides
have been made in understanding and diagnosing the disease, there
remainsa critical need for more effective treatments and comprehensive
care strategies. Continued research and innovation, combined with
supportive policies and public health initiatives, are essential to mitigate
the impact of Alzheimer’s disease on individuals and society. Alzheimer’s
disease is a major public health challenge with far-reaching consequences.
While significant progress has been made in understanding the disease,
there remains a critical need for continued research to develop better
diagnostic tools, treatments, and ultimately, a cure. Addressing the impact
of Alzheimer’s requires a multifaceted approach involving healthcare
providers, researchers, policymakers, and society at large.
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