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ABSTRACT

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that primarily affects the elderly and has garnered significant attention in recent years due to
its rising prevalence and profound societal impact. The increasing global aging population is a primary factor contributing to the heightened focus on AD, as
advanced age remains the strongest risk factor for the disease .Furthermore, the economic burden associated with Alzheimer’s care, alongside its emotional toll on
families and caregivers, has intensified research efforts and policy discussions .Genetic predisposition, lifestyle factors, and comorbid conditions such as
hypertension and diabetes have also been identified as contributing factors to disease onset and progression .

Addressing this growing crisis requires a multifaceted approach. Early diagnosis through advanced biomarker research and neuroimaging techniques is essential
for timely intervention. Public health initiatives promoting lifestyle modifications, including physical exercise, cognitive training, and dietary improvements, have
shown promise in reducing risk factors. Additionally, investment in pharmacological and non-pharmacological treatments, alongside enhanced caregiver support
programs, is crucial in mitigating the impact of AD on both individuals and healthcare systems. Governments and healthcare institutions must also prioritize policies
that improve long-term care infrastructure and increase funding for research aimed at disease prevention and treatment.
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Introduction

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that predominantly affects elderly individuals and has become a major public
health concern worldwide. The increasing prevalence of AD is directly linked to the aging global population, as age is the most significant risk factor for
the disease. With advancements in healthcare and improved life expectancy, the number of elderly individuals diagnosed with AD has surged, placing
significant economic, social, and psychological burdens on individuals, families, and healthcare systems . Additionally, the disease leads to severe
cognitive decline, loss of independence, and an increased need for long-term care, further exacerbating societal challenges.

The growing attention toward AD and the elderly is driven by multiple factors. First, the economic burden associated with AD care is substantial, with
costs related to medical treatment, caregiving, and institutional care projected to rise in the coming decades Second, advancements in neuroscience and
medical research have led to an increased focus on understanding the underlying mechanisms of the disease, contributing to the development of novel
diagnostic and therapeutic approaches. Third, policymakers and public health officials recognize the urgent need for preventive strategies and improved
care models to mitigate the impact of AD on both individuals and society.

To address this growing challenge, a comprehensive and interdisciplinary approach is required. Early detection and diagnosis through biomarker research,
neuroimaging, and cognitive assessments can facilitate timely interventions and improve patient outcomes. Lifestyle modifications, including physical
activity, cognitive engagement, and dietary improvements, have shown promise in reducing the risk of developing AD. Additionally, advances in
pharmacological and non-pharmacological treatments, coupled with enhanced caregiver support and healthcare policies, are essential to improving the
quality of life for individuals affected by the disease.

This paper explores the reasons behind the growing attention to AD and the elderly while analyzing potential solutions aimed at mitigating its impact. By
examining current research, public health strategies, and emerging therapeutic interventions, this study aims to contribute to the ongoing discourse on

Alzheimer’s disease prevention, management, and care.
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Historical Background

Alzheimer’s disease (AD) was first identified in 1906 by Alois Alzheimer, a German psychiatrist and neuropathologist, who described the case of a 51-
year-old woman, Auguste Deter, exhibiting progressive memory loss, disorientation, and behavioural disturbances. Post-mortem examination of her brain
revealed amyloid plagues and neurofibrillary tangles, which remain the pathological hallmarks of the disease. Initially considered a rare condition
affecting middle-aged individuals, AD was later recognized as the most common cause of dementia, particularly among the elderly population, as life
expectancy increased globally.

Throughout the 20th century, advances in medical research led to a better understanding of AD as a distinct neurodegenerative disorder rather than a
normal consequence of aging. In the 1970s and 1980s, scientists identified acetylcholine deficiency as a key factor in cognitive decline, leading to the
development of the first pharmacological treatments, such as cholinesterase inhibitors, which aimed to temporarily alleviate symptoms. The identification
of genetic mutations in the amyloid precursor protein (APP), presenilin 1 (PSENT1), and presenilin 2 (PSEN2) genes in familial Alzheimer’s cases further
established the role of amyloid pathology in disease progression.

In the 21st century, AD has gained significant attention due to the increasing proportion of elderly individuals worldwide. The World Health Organization
(WHO) estimates that the number of people living with dementia will triple by 2050, largely driven by aging populations (WHO, 2021). This demographic
shift has led to increased scientific research, policy initiatives, and public health interventions aimed at understanding, preventing, and managing AD.
Advances in neuroimaging and biomarker research have improved early diagnosis, while ongoing efforts in immunotherapy and gene therapy seek to
develop disease-modifying treatments.

Given the historical trajectory of AD research and awareness, addressing the challenges posed by the disease requires a multi-pronged approach. Solutions
include promoting early diagnosis through biomarker testing, implementing lifestyle interventions to reduce risk factors, and expanding support systems
for caregivers and healthcare infrastructure. Additionally, continued investment in scientific research and policy initiatives is essential to developing
effective prevention and treatment strategies for the growing elderly population affected by AD.

Reasons for Increased Attention

1.  Aging Population

The global population is aging at an unprecedented rate, with projections estimating that by 2050, the number of individuals aged 65 and older
will double, reaching approximately 1.5 billion (World Health Organization [WHQ], 2021). Since age is the most significant risk factor for
AD, this demographic shift has contributed to an increase in cases, making AD a critical public health issue.

2. Economic and Social Burden

AD imposes a significant economic burden on healthcare systems and families. The cost of care, including medical expenses, home assistance,
and long-term institutional care, is expected to rise in the coming decades .Additionally, caregivers, often family members, experience high
levels of stress and financial strain, which further highlights the urgent need for effective interventions.

3. Advancements in Research and Diagnosis

Scientific advancements have improved understanding of AD’s pathophysiology, leading to increased attention on biomarkers, neuroimaging,
and genetic factors in early diagnosis and intervention. Research into amyloid-beta and tau proteins has enhanced diagnostic accuracy, and
emerging blood-based biomarkers show promise for early detection.

4. Public Awareness and Policy Initiatives

Governments and health organizations have recognized AD as a growing crisis, leading to increased funding for research and public health
campaigns. The WHO’s Global Action Plan on Dementia 2017-2025 emphasizes prevention, treatment, and caregiver support, reflecting a
global commitment to addressing AD.

Causes and Symptoms of Alzheimer’s Disease

Causes of Alzheimer’s Disease

Alzheimer’s disease (AD) is a complex neurodegenerative disorder with multiple contributing factors, including genetic, environmental, and lifestyle
influences. Although the exact cause of AD remains unclear, research has identified several key factors associated with its development.

1. Genetic Factors
APOE £4 Gene:

The apolipoprotein E (APOE) &4 allele is the strongest genetic risk factor for late-onset AD.Individuals carrying one or two copies of this gene have an
increased risk of developing AD.



International Journal of Research Publication and Reviews, Vol 6, Issue 3, pp 3898-3903 March 2025 3900

Familial Alzheimer’s Disease (FAD):

Early-onset AD (EOAD), which occurs before age 65, is linked to mutations in the APP (amyloid precursor protein), PSEN1 (presenilin-1), and PSEN2
(presenilin-2) genes, leading to excessive amyloid-beta accumulation

Amyloid-Beta Plaques and Tau Tangles

e AD is characterized by the accumulation of amyloid-beta plaques in the brain, which disrupt cell communication and trigger
neuroinflammation.

e Tau proteins, responsible for stabilizing microtubules, become hyperphosphorylated and form neurofibrillary tangles, leading
to neuronal dysfunction and death.

2. Neuroinflammation and Oxidative Stress
. Chronic inflammation caused by activated microglia and astrocytes contributes to neuronal damage and cognitive decline.
. Oxidative stress, caused by free radicals, leads to mitochondrial dysfunction and further accelerates neuronal degeneration.
3. Vascular Contributions and Comorbidities
. Cardiovascular conditions such as hypertension, diabetes, and obesity are associated with increased AD risk.
. Impaired blood flow to the brain and vascular dysfunction contribute to neurodegeneration and cognitive decline.
4.  Lifestyle and Environmental Factors
. Sedentary behavior, poor diet, smoking, and excessive alcohol consumption have been linked to increased AD risk.
e  Social isolation and lack of cognitive stimulation may accelerate cognitive impairment.
Symptoms of Alzheimer’s Disease
AD progresses through several stages, with symptoms worsening over time. The symptoms can be categorized as early (mild), moderate, and late (severe).
Early-Stage Symptoms (Mild Cognitive Impairment —
. Memory lapses, such as forgetting recent conversations or misplacing items.
. Difficulty in problem-solving or making decisions.
e  Confusion with time and place.
e  Word-finding difficulties and challenges in verbal communication.
. Changes in mood, including increased anxiety, depression, or apathy.
Middle-Stage Symptoms (Moderate AD)
. Increased difficulty with daily activities (e.g., managing finances, cooking, or driving).
. Noticeable personality and behavioural changes, including aggression, paranoia, or wandering.
. More frequent memory loss, affecting names, personal history, and recognition of family members.
. Sleep disturbances and hallucinatios.
Late-Stage Symptoms (Severe AD)
. Inability to recognize close family members and familiar environments.
e Loss of motor function, requiring assistance with eating, dressing, and personal hygiene.
e Severe communication difficulties, including loss of speech.

. Increased vulnerability to infections, such as pneumonia, which often contributes to mortality in AD patients.

Treatment of Alzheimer’s Disease

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder with no known cure. However, current treatment approaches focus on slowing
disease progression, managing symptoms, and improving the quality of life for patients and caregivers. Treatment strategies include pharmacological
therapies, non-pharmacological interventions, and emerging experimental treatments.

1. Pharmacological Treatments
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a. Cholinesterase Inhibitors

Cholinesterase inhibitors are prescribed for mild to moderate AD to enhance cholinergic neurotransmission, which is impaired in AD. These drugs
improve memory, cognition, and daily functioning.

o  Donepezil (Aricept): Approved for all stages of AD, it inhibits the breakdown of acetylcholine, improving cognitive function.
e  Rivastigmine (Exelon): Used for mild to moderate AD and Parkinson’s disease dementia, it enhances cholinergic activity.

e  Galantamine (Razadyne): Acts as both a cholinesterase inhibitor and an allosteric modulator of nicotinic receptors, improving cognitive
symptoms.

b. NMDA Receptor Antagonists
N-methyl-D-aspartate (NMDA) receptor antagonists regulate glutamate activity, preventing excitotoxicity that contributes to neuronal damage.
e  Memantine (Namenda): Approved for moderate to severe AD, it helps with memory and reasoning by modulating glutamate activity
¢. Anti-Amyloid Antibody Treatments
Recent advancements in disease-modifying therapies have focused on targeting amyloid-beta plaques, a hallmark of AD.

e  Aducanumab (Aduhelm): Approved by the FDA in 2021, it is a monoclonal antibody that reduces amyloid plaques, though its clinical
benefits remain debated.

e  Lecanemab: Another anti-amyloid antibody showing promise in slowing cognitive decline in early AD.
d. Symptomatic Treatments
e  Antidepressants (e.g., sertraline, citalopram) are used to manage depression and anxiety in AD patients.

e  Antipsychotics (e.g., risperidone) may help with aggression and hallucinations but are used cautiously due to increased risks of stroke and
mortality. 2. Non-Pharmacological Interventions

a. Cognitive and Behavioural Therapies

e  Cognitive Stimulation Therapy (CST): Engages patients in structured group activities to enhance cognitive function and social interaction
(Spector et al., 2012).

e  Reminiscence Therapy: Uses past experiences, photographs, and music to stimulate memories and improve mood.
b. Lifestyle Modifications
e  Dietary Approaches: The Mediterranean and MIND diets, rich in antioxidants and omega-3 fatty acids, are associated with reduced AD risk.
e  Physical Activity: Regular exercise improves cognitive function and reduces neurodegeneration.
e  Social Engagement: Maintaining social connections helps delay cognitive decline.
c. Assistive Technologies
®  Smart Home Devices: Wearable sensors and GPS tracking help manage daily activities and prevent wandering.
e  Al-Based Tools: Virtual assistants and cognitive training apps support memory retention.
3. Experimental and Emerging Treatments
a. Gene Therapy and Stem Cell Research
e  Gene editing techniques, such as CRISPR, are being explored to modify AD-associated genes.
e  Stem cell therapies aim to regenerate damaged neurons, though clinical applications remain in early stages.
b. Tau-Targeting Drugs
e  Several experimental drugs targeting tau protein aggregation, a key contributor to neurodegeneration, are under investigation.
¢. Vaccination Approaches
e Immunotherapies aimed at preventing amyloid-beta and tau buildup are being developed, with some showing promising early trial results.
4. Caregiver Support and Palliative Care

As AD progresses, caregiving becomes increasingly challenging. Support includes:
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e  Educational programs to help caregivers understand disease management.
®  Respite care services to prevent caregiver burnout.

e  Palliative care to enhance comfort and dignity in late-stage AD.

Methodology

This study employs a qualitative research approach, integrating a comprehensive review of existing literature, epidemiological data analysis, and policy
evaluation to examine the factors contributing to the increasing attention on Alzheimer’s disease (AD) and aging. The methodology includes:

1. Literature Review: A systematic review of peer-reviewed articles, books, and reports from reputable sources such as The Lancet, Alzheimer’s
& Dementia, and the World Health Organization (WHO) to synthesize existing knowledge on AD’s prevalence, risk factors, and treatment
strategies.

2.  Epidemiological Data Analysis: A review of global statistical reports and demographic trends to assess the increasing prevalence of AD

among the elderly population. Data from sources such as WHO and Alzheimer’s Disease International are utilized.

3. Policy and Intervention Evaluation: An examination of governmental and non-governmental initiatives, healthcare policies, and recent
research developments aimed at AD prevention, early diagnosis, and management.

4.  Comparative Analysis of Treatment Approaches: A discussion on pharmacological and non-pharmacological interventions, assessing their
efficacy based on recent clinical trials and longitudinal studies.

This methodological approach ensures a comprehensive understanding of AD’s impact on aging populations while identifying effective strategies for
addressing the disease.

Literature Review

1. The Rising Prevalence of Alzheimer’s Disease

Alzheimer’s disease is a leading cause of dementia, affecting over 55 million people worldwide, with projections indicating a tripling of cases by 2050
due to aging populations (WHO, 2021). Studies have identified aging as the most significant risk factor for AD, with nearly 10% of individuals over 65
developing the disease.

2. Risk Factors and Pathophysiology

AD is characterized by amyloid-beta plaques, tau tangles, and neuroinflammation leading to cognitive decline. Research highlights genetic predisposition
(APOE &4 allele), lifestyle factors (diet, physical activity, and social engagement), and comorbidities (diabetes, hypertension) as key
contributors.Preventive strategies such as cognitive stimulation and diet modifications (e.g., the Mediterranean diet) have shown potential in reducing
AD risk.

3. Diagnosis and Treatment Advances

Early diagnosis of AD has been enhanced by biomarkers, neuroimaging techniques, and cerebrospinal fluid analyses (Dubois et al., 2021). Recent
advancements in pharmacological treatments, such as monoclonal antibodies targeting amyloid-beta plaques have provided hope for slowing disease
progression. Non-pharmacological interventions, including cognitive therapy and assistive technology, continue to improve patient outcomes.

4. Societal and Economic Impact

AD imposes a substantial financial and social burden on individuals, caregivers, and healthcare systems. The economic impact of dementia care is
projected to exceed $1 trillion annually.Studies emphasize the importance of caregiver support programs, policy reforms, and dementia-friendly
communities in mitigating the effects of AD on families and society.

5. Policy and Public Health Responses

Global and national initiatives, such as the WHO’s Global Action Plan on Dementia 2017-2025, aim to enhance awareness, promote early diagnosis, and
improve care.Research supports the implementation of community-based programs, increased funding for dementia research, and integration of dementia
care within primary healthcare systems.

Conclusion

Alzheimer’s disease (AD) and its impact on the elderly have become significant areas of focus due to the growing aging population and the increasing
prevalence of neurodegenerative disorders. The primary reasons for heightened attention to AD include the substantial rise in global dementia cases, the
economic and social burdens associated with caregiving, and the urgent need for effective treatments and preventive strategies.AD is influenced by



International Journal of Research Publication and Reviews, Vol 6, Issue 3, pp 3898-3903 March 2025 3903

genetic, environmental, and lifestyle factors, with pathological hallmarks such as amyloid-beta plaques, tau tangles, and neuroinflammation playing key
roles in disease progression .Despite advancements in research, AD remains a major global health challenge, necessitating continued investment in
innovative therapeutic strategies, early diagnostic tools, and public health policies to mitigate risk factors and enhance patient care. Future directions
should emphasize preventive approaches, such as promoting brain-healthy lifestyles, early detection through biomarkers, and advancing precision
medicine to develop targeted therapies. A collaborative effort between researchers, healthcare professionals, policymakers, and caregivers is crucial to

addressing the complex challenges posed by Alzheimer’s disease and improving outcomes for affected individuals and society as a whole.
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