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Abstract

Alzheimer’s disease (AD) remains a significant public health challenge, with an increasing prevalence worldwide.
Despite extensive research, effective treatment options remain limited. However, recent advancements in clinical trials
and drug development have led to the emergence of promising therapeutic agents. This review examines the latest
treatments for AD, focusing on disease-modifying therapies (DMTs), monoclonal antibodies targeting amyloid-beta, tau-
based treatments, and novel small molecules. It highlights key clinical trials, regulatory approvals, and their implications
for patient care. The review also discusses challenges in drug development, including safety concerns, efficacy
limitations, and accessibility issues. Recent FDA approvals of aducanumab and lecanemab have ignited hope for
modifying disease progression, yet controversy remains regarding their clinical benefits. Emerging non-pharmacological
approaches, such as gene therapy and neurostimulation, also show potential. This review provides a comprehensive
overview of current advancements and their impact on future AD treatment strategies.
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Introduction

Alzheimer’s disease (AD) is a progressive neurodegenerative
disorder characterized by cognitive decline, memoryloss,and behavioral
disturbances. It affects millions worldwide, primarily the elderly,
and poses a growing burden on healthcare systems. AD pathology is
primarily associated with the accumulation of amyloid-beta plaques
and tau tangles, leading to neuronal dysfunction and synaptic loss.
While symptomatic treatments such as cholinesterase inhibitors and
NMDA receptor antagonists provide temporary cognitive benefits, they
do not modify disease progression. In recent years, research has shifted
towards disease-modifying therapies (DMTs) that target underlying
pathophysiological mechanisms. Advances in biomarker development
and imaging technologies have facilitated early diagnosis, allowing for
more effective interventions. Several promising therapeutic strategies
are under investigation, including monoclonal antibodies targeting
amyloid-beta, tau-based interventions, and neuroprotective agents.
Additionally, novel small molecules and non-pharmacological
approaches, such as gene therapy and neurostimulation, offer
alternative treatment avenues. Regulatory agencies, particularly the
FDA and EMA, have played a crucial role in evaluating these therapies.
The recent approvals of aducanumab and lecanemab mark a significant
milestone, although their clinical benefits remain debated. This review
provides an in-depth analysis of emerging treatments, focusing on their
mechanisms, efficacy, and potential impact on clinical practice. By
examining recent clinical trials and drug approvals, we aim to offer a
comprehensive perspective on the future of AD treatment [1-5].

Method

This review was conducted through a systematic analysis of recent
clinical trials, drug approvals, and emerging therapeutic strategies
for AD. Literature searches were performed using databases such as
PubMed, ClinicalTrials.gov, and the FDAs drug approval database.
Inclusion criteria encompassed Phase II and Phase III clinical trials,
regulatory approvals, and novel treatment modalities published within
the last five years. Data extraction focused on study design, patient
population, treatment mechanisms, efficacy outcomes, and safety

profiles. Additionally, expert reviews and meta-analyses were included
to provide broader context and interpretation of results. The review
also considered ongoing trials to highlight potential future treatment
developments. Limitations include potential publication bias and
variability in trial methodologies [6].

Results

Recent advancements in AD treatment have focused on disease-
modifying therapies, particularly monoclonal antibodies targeting
amyloid-beta. The FDAs approval of aducanumab in 2021 and
lecanemab in 2023 represents a paradigm shift in AD treatment. These
drugs demonstrate modest reductions in amyloid plaques but have faced
criticism regarding their clinical efficacy and potential side effects, such
as amyloid-related imaging abnormalities (ARIA). Tau-based therapies,
such as anti-tau monoclonal antibodies, are also under investigation,
with mixed results. Trials for drugs like gosuranemab and tilavonemab
have not met primary endpoints, but new approaches targeting tau
aggregation and phosphorylation continue to be explored. Small-
molecule therapies, including BACE inhibitors and neuroprotective
agents, have faced challenges, with several trials being discontinued
due to safety concerns. However, emerging non-pharmacological
treatments, such as gene therapy and neurostimulation, show promise
in modifying disease progression. Ongoing research aims to optimize
patient selection and combination therapies for improved efficacy [7,8].

Discussion

The approval of amyloid-targeting monoclonal antibodies marks a
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new era in AD treatment, yet their clinical benefits remain contentious.
While these drugs reduce amyloid burden, cognitive improvements
are modest, raising questions about their long-term impact. Safety
concerns, particularly ARIA, necessitate careful patient selection
and monitoring.Tau-targeting therapies remain in early stages, with
ongoing trials assessing their efficacy. Given the multifactorial nature of
AD, combination therapies targeting both amyloid and tau pathologies
may offer better outcomes. Additionally, the role of neuroinflammation
in AD progression suggests that anti-inflammatory agents could
provide therapeutic benefits. Non-pharmacological approaches, such
as gene therapy and neurostimulation, offer innovative alternatives.
Gene-editing techniques targeting APOE4, a major genetic risk factor
for AD, are under exploration. Neurostimulation methods, including
transcranial magnetic stimulation (TMS) and deep brain stimulation
(DBS), show potential in enhancing cognitive function. Despite
these advancements, challenges in drug accessibility, high treatment
costs, and regulatory hurdles persist. Future research must focus on
personalized medicine approaches, integrating genetic and biomarker
data for tailored treatment strategies.

Conclusion

Emerging treatments for AD have introduced new possibilities
for modifying disease progression. Monoclonal antibodies targeting
amyloid-beta represent a significant breakthrough, yet their clinical
benefits and safety concerns require further validation. Tau-based
therapies, small molecules, and non-pharmacological interventions
offer additional avenues for research. The future of AD treatment
lies in combination therapies and personalized medicine, integrating
biomarkers and genetic profiling for optimal patient outcomes.
Regulatory agencies must balance innovation with safety considerations

to ensure effective and accessible treatments. While challenges remain,
ongoing research provides hope for improved AD management.
A multi-faceted approach, combining pharmacological and non-
pharmacological strategies, is essential in addressing this complex
disease. As clinical trials progress, the landscape of AD treatment will
continue to evolve, offering renewed hope for patients and caregivers.
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