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Abstract: Alzheimer's disease (AD) is a progressive neurodegenerative condition and the leading cause of
dementia globally, affecting millions and posing significant social and economic challenges. This review
synthesizes recent advancements in diagnostic methodologies, including clinical assessments, neuroimaging,
and biomarker studies, with a focus on the integration of genetic testing in risk stratification. It also examines
pharmacological innovations, such as monoclonal antibodies targeting amyloid plagues, alongside non-
pharmacological and lifestyle interventions. Additionally, the review highlights the role of personalized
medicine in improving early diagnosis and tailored treatment strategies. Despite the challenges of disease
heterogeneity and economic barriers, ongoing research offers promising avenues for enhanced care and
potential disease-modifying therapies. A multidisciplinary approach remains vital to improve patient

outcomes and caregiver support.
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Introduction

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that represents the leading cause of
dementia worldwide, affecting an estimated 50 million individuals globally.* The disease primarily impacts
memory, thinking, and behavior, leading to severe cognitive decline and functional impairment over time. As
the global population ages, the burden of Alzheimer's continues to grow, making early diagnosis and effective
management crucial.? Although no cure currently exists, substantial progress has been made in the areas of
diagnostic techniques and pharmacological and non-pharmacological interventions. This review discusses the

latest research and clinical strategies for the assessment and management of Alzheimer's disease.
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2. Assessment of Alzheimer's Disease
2.1 Clinical Diagnosis

Diagnosing Alzheimer's disease is challenging, as its symptoms overlap with other forms of dementia. The
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) outlines criteria that include
memory impairment and the gradual development of cognitive deficits that interfere with daily life (American
Psychiatric Association, 2013). The National Institute on Aging-Alzheimer’s Association (NIA-AA) criteria,
which include the use of biomarkers, are considered the gold standard for diagnosing Alzheimer’s, especially
in its preclinical stages.® These criteria emphasize the importance of biomarker evidence for amyloid plaques

and tau tangles as integral to the pathophysiology of AD, even before cognitive symptoms manifest.®
2.2 Neuroimaging

Advances in neuroimaging have dramatically improved diagnostic capabilities. Magnetic resonance imaging
(MRI) provides valuable information about brain atrophy, particularly in the hippocampus, which is one of
the first regions to be affected in Alzheimer's.®” More advanced techniques like positron emission tomography
(PET) scans using amyloid and tau tracers allow clinicians to detect the presence of these pathological proteins
in the brain, even in asymptomatic individuals.®*1° These imaging technologies, alongside functional MRI
(fMRI) and single-photon emission computed tomography (SPECT), offer detailed insights into brain activity,

providing essential information for diagnosing Alzheimer's at an early stage.112:13
2.3 Cognitive and Neuropsychological Testing

Cognitive testing remains central to diagnosing Alzheimer's. The Mini-Mental State Examination (MMSE)
and the Montreal Cognitive Assessment (MoCA) are standard tools used for initial screening.4%16 However,
they have limitations in detecting early cognitive decline.!” More sensitive tests, such as the Addenbrooke’s
Cognitive Examination (ACE), which assesses a broader range of cognitive domains, are increasingly used.*®
Additionally, neuropsychological assessments, such as the Repeatable Battery for the Assessment of
Neuropsychological Status (RBANS), are helpful for tracking disease progression and monitoring treatment

response.
2.4 Biomarkers

Biomarkers have emerged as powerful tools for diagnosing Alzheimer's disease. Cerebrospinal fluid (CSF)
analysis is used to detect low amyloid-beta levels and high tau levels, which are hallmarks of Alzheimer's
pathology.'®%° More recently, blood-based biomarkers, including neurofilament light chain (NfL) and plasma
amyloid-beta, have shown promise in offering a less invasive alternative for early detection.?!?? Genetic
testing, particularly for the APOE &4 allele, has also been instrumental in identifying individuals at higher risk
for developing AD. However, genetic testing is more relevant for research and familial forms of AD rather

than routine clinical practice.?®
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2.5 Genetic Testing

While genetic testing plays a significant role in understanding the hereditary nature of early-onset Alzheimer's,
the APOE &4 allele is the most well-known genetic risk factor.?* Individuals who inherit one or two copies of
this allele are at an increased risk of developing Alzheimer's at an earlier age and with more severe
symptoms.?®> However, the genetic complexity of Alzheimer's means that other factors, including
environmental influences, contribute to disease risk. Although genetic testing is primarily utilized in research
settings, it is becoming more relevant in clinical settings for predicting risk and tailoring personalized

management strategies.?6:2
3. Management of Alzheimer's Disease
3.1 Pharmacological Approaches

The management of Alzheimer's has long relied on symptomatic treatments, as there is no cure. Cholinesterase
inhibitors like donepezil, rivastigmine, and galantamine work by increasing acetylcholine levels in the brain,
improving cognitive function and daily functioning in the early stages of the disease.?®?° These medications
are typically prescribed to patients in the mild to moderate stages of AD. For patients in the moderate to severe
stages, memantine, an NMDA receptor antagonist, is commonly used. It regulates glutamate activity, which
plays a role in the neurodegenerative processes in Alzheimer's.?® More recently, monoclonal antibodies
targeting amyloid plaques, such as aducanumab and lecanemab, have been approved by regulatory agencies.
These therapies aim to remove amyloid-beta plaques, slowing disease progression in the early stages.3°
Although the clinical efficacy of these treatments is still being debated, they represent a promising step

forward in the search for disease-modifying therapies.??
3.2 Non-Pharmacological Interventions

While pharmacological treatments address some symptoms of Alzheimer's, non-pharmacological
interventions have become an essential part of the care plan. Cognitive training and cognitive stimulation
therapy (CST) aim to preserve cognitive function by engaging patients in mentally stimulating activities, such
as puzzles, memory exercises, and structured social interaction.'® Behavioral therapy and reminiscence
therapy also help manage behavioral and psychological symptoms, such as agitation and depression, by
providing patients with a sense of continuity and engagement in meaningful activities.3*3? Lifestyle changes—
including regular physical activity, adherence to a healthy diet (such as the MIND diet), and cognitive
exercises are encouraged for all patients with Alzheimer's, as they can slow cognitive decline and improve
overall well-being.>% Interventions that promote social engagement and reduce isolation are also integral to

patient care.
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3.3 Supportive Care

Caring for individuals with Alzheimer's disease presents unique challenges, and the role of caregivers is
critical in managing the disease. Caregiver education and support programs are essential for helping families
cope with the emotional, physical, and financial challenges associated with AD.?? Specialized memory care
units or nursing homes are often necessary for individuals in the later stages of the disease, where 24/7 care
is required. Support services, such as respite care and home modifications, are also essential to improving the

quality of life for both patients and caregivers.
3.4 Multidisciplinary Approach

Alzheimer’s management benefits from a multidisciplinary approach, where neurologists, geriatricians,
psychiatrists, and other healthcare professionals collaborate to provide comprehensive care. A team-based
approach allows for better management of the physical, cognitive, and emotional aspects of the disease,
leading to improved outcomes.” This approach is particularly important for providing holistic care to patients

and supporting families through education, counseling, and community resources.
4. Challenges in Alzheimer's Disease Management

Despite advances in Alzheimer's care, several challenges persist. One of the most significant is the early
diagnosis of Alzheimer's, as symptoms can overlap with other forms of cognitive decline, such as vascular
dementia or depression. The lack of universal biomarkers for AD makes it difficult to differentiate early-stage
Alzheimer's from other dementias.’%'> Moreover, adherence to treatment protocols can be challenging due to
side effects of medications, as well as patients' reluctance to take medication. Economic factors also pose a
major challenge. The global economic burden of Alzheimer's is projected to reach $1 trillion by 2050.%. This
includes the direct costs of medical care, as well as indirect costs such as lost productivity and the cost of

caregiving.
5. Recent Advances and Future Directions
5.1 Disease-Modifying Treatments

The future of Alzheimer's treatment lies in disease-modifying therapies that address the underlying causes of
the disease, such as amyloid plaques, tau tangles, and neuroinflammation. Several clinical trials are currently
investigating therapies that target these pathologies, and new agents are in the pipeline that show promise in

slowing disease progression.34
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5.2 Personalized Medicine

The increasing understanding of genetic and molecular factors in Alzheimer's disease has led to a growing
interest in personalized medicine. Tailoring treatment based on a patient's genetic profile, biomarkers, and

disease progression could significantly improve treatment efficacy and reduce adverse effects.*2°
6. Conclusion

Alzheimer’s disease remains one of the greatest challenges in modern medicine. While diagnostic methods
and treatment options have improved over the last decade, further advancements are required to address the
growing global burden of the disease. The integration of biomarkers, neuroimaging, and genetic testing offers
hope for earlier detection and more personalized treatment strategies. Although significant challenges remain,
the ongoing efforts in research and care are paving the way toward a future with better outcomes for

individuals living with Alzheimer's and their families.
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