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Abstract : Alzheimer’s disease (AD) is a progressive neurodegenerative disorder marked by cognitive decline and behavioral changes, with
an increasing global prevalence, particularly among the elderly and females. The pathogenesis of AD is closely linked to the accumulation of
amyloid-beta plaques in the brain, a key target in therapeutic development. Donanemab, a humanized monoclonal antibody designed to
target the N-terminal pyroglutamate amyloid-beta (N3pE) epitope, has emerged as a promising disease-modifying therapy for early-stage
Alzheimer's disease. Clinical trials, including the pivotal Phase 2 TRAILBLAZER-ALZ study, have demonstrated Donanemab's efficacy in
reducing amyloid plaque burden and slowing cognitive decline, leading to its accelerated approval by the FDA. The ongoing Phase 3 trials
aim to further establish its long-term efficacy and safety, with a particular focus on amyloid clearance and cognitive outcomes. Despite its
potential, the introduction of Donanemab raises ethical considerations regarding access and affordability, highlighting the need for equitable
distribution of this advanced therapy. As research continues, Donanemab represents a significant step forward in the treatment of
Alzheimer's disease, offering new hope for patients and transforming the management of this challenging condition.
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I. Introduction:

Alzheimer’s disease (AD) is a neurodegenerative disorder characterized by various clinical manifestations, including behavioral changes and
impaired cognitive functions.[!l The factors that has impact on Alzheimer’s disease includes genetic factors as well as environmental
factors.”l The prevalence of Alzheimer’s disease globally is increasing in developing countries and according to WHO every year there is
nearly around 10 million new cases globally of dimentia and the dementia is the leading cause of Alzheimer's diseases.l>®! This disease is
more prevalent in geriatric patients, and among genders, females are at a higher risk of AD.[®I The accumulation of amyloid-beta plaques in
the brain is a hallmark of AD pathogenesis.[ Donanemab, an amyloid-targeting antibody, has shown promising results in reducing amyloid
plaques and slowing cognitive decline in clinical trials.®! Donanemab is a humanized monoclonal antibody that has been approved by the
FDA for the treatment of early-onset Alzheimer’s disease."]

I1. Pharmacology:

The donanemab is a humanized 1gG1 monoclonal antibody designed to specifically target and bind to the N-terminal pyroglutamate
amyloid-beta (N3pE) epitope, a key component of amyloid plaques. By binding to this epitope, Donanemab facilitates the clearance of
amyloid plaques from the brain, potentially slowing the progression of Alzheimer's disease, particularly in its early stages. This mechanism
of action has shown promise in clinical trials, where Donanemab was associated with a reduction in amyloid plaques and demonstrated
potential cognitive benefits in patients with early Alzheimer’s disease. [°! Fig1.
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Fig 1: Mind map for understanding the pharmacology od Donanemab
I11. Clinical Trials and Efficacy:

Phase 1 Trials:

The initial Phase 1 trials of Donanemab demonstrated its ability to significantly reduce amyloid plaque burden in patients with early
Alzheimer's disease. The safety profile was also deemed acceptable, with the most common adverse events being infusion-related reactions
and amyloid-related imaging abnormalities (ARIA).®! These results provided a foundation for advancing the drug to Phase 2 trials,
reinforcing the need for further investigation into its therapeutic potential.

Phase 2 Trials (TRAILBLAZER-ALZ):

The Phase 2 trials, known as TRAILBLAZER-ALZ, provided further evidence of Donanemab's efficacy in treating early Alzheimer's
disease. Patients treated with Donanemab showed a significant reduction in amyloid plaques and a slower decline in cognitive function
compared to placebo. The study’s primary endpoint, the change in the integrated Alzheimer's Disease Rating Scale (IADRS) score, showed a
statistically significant improvement in the Donanemab group.®! Additionally, secondary endpoints such as the change in Clinical Dementia
Rating-Sum of Boxes (CDR-SB) scores and the Mini-Mental State Examination (MMSE) also demonstrated positive trends favoring
Donanemab treatment. These findings underscore the potential of Donanemab as a disease-modifying therapy in Alzheimer's disease.[*%

Phase 3 Trials (TRAILBLAZER-ALZ 2):

The ongoing Phase 3 trials, named TRAILBLAZER-ALZ 2, aim to further evaluate the efficacy and safety of Donanemab in a larger patient
population. Preliminary results from these trials continue to show promise, with interim analyses suggesting that Donanemab provides
sustained cognitive benefits to patients with early Alzheimer's disease. The primary endpoint for these trials is the change in the Clinical
Dementia Rating-Sum of Boxes (CDR-SB) score, a widely accepted measure of cognitive and functional performance in Alzheimer's
patients.™! Secondary endpoints include changes in amyloid plaque levels, cognitive decline measured by the Alzheimer's Disease
Assessment Scale-Cognitive Subscale (ADAS-Cog), and quality of life assessments. Initial data indicate that the drug maintains its ability to
reduce amyloid plaque burden, with a safety profile consistent with previous trials.[}2-23]

IVV. Ongoing and Future Research:

As the clinical development of Donanemab progresses, ongoing studies are exploring its long-term effects, including sustained cognitive
benefits and safety over extended periods of use. These studies are particularly focused on understanding the implications of long-term
amyloid clearance and its impact on disease progression.[’! Furthermore, research is being conducted to evaluate the combination of
Donanemab with other therapeutic agents, aiming to enhance its efficacy and potentially address other pathological aspects of Alzheimer's
disease, such as tau protein aggregation.™4

In addition to clinical efficacy, there is a growing interest in understanding the pharmacodynamics and pharmacokinetics of Donanemab.
This includes assessing how the drug interacts with biomarkers of disease progression and its distribution in the central nervous system. %]
These studies are critical in optimizing dosage regimens and ensuring the best therapeutic outcomes for patients.
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V. Safety Profile:

Donanemab's safety profile, while generally consistent with other amyloid-targeting therapies, has been thoroughly evaluated in clinical
trials. The occurrence of amyloid-related imaging abnormalities (ARIA) is a notable concern, with ARIA-E (edema) and ARIA-H
(hemorrhage) being the most frequently reported events. These conditions are typically detected via routine MRI scans and are often
asymptomatic. However, in some cases, patients may experience mild symptoms such as headache, confusion, or dizziness, which usually
resolve without long-term consequences.*6-231

Amyloid-Related Imaging Abnormalities (ARIA):

ARIA represents a class of side effects associated with amyloid-targeting therapies like Donanemab. ARIA-E, characterized by brain edema
or effusions, occurs in a significant proportion of patients but is often transient and resolves with dose adjustments or temporary cessation of
treatment. ARIA-H, which involves microhemorrhages or superficial siderosis, is less common but requires careful monitoring. The risk of
ARIA-H is generally managed through regular MRI monitoring and dose adjustments based on individual patient risk factors.['>* These
abnormalities are more frequently observed during the initial stages of treatment, with their incidence typically decreasing over time as the
brain adapts to amyloid clearance.?

Infusion-Related Reactions:

Infusion-related reactions (IRRs) are another common adverse event associated with Donanemab. These reactions can include symptoms
such as flushing, fever, chills, and nausea during or shortly after the infusion process. Most IRRs are mild to moderate in severity and are
effectively managed with premedication (e.g., antihistamines or corticosteroids) and by slowing the infusion rate.!* Severe IRRs are rare,
and in such cases, immediate medical intervention and supportive care are required to ensure patient safety.!*5]

Long-Term Safety Considerations:

Long-term safety data from ongoing studies suggest that Donanemab's safety profile remains stable with extended use. Continuous
monitoring and management of ARIA and IRRs, along with regular cognitive and functional assessments, are essential components of
patient care during long-term treatment. Additionally, studies are exploring the potential impact of Donanemab on other organ systems, such
as cardiovascular health, to ensure a comprehensive understanding of its safety profile.[*-8]

Comparative Safety with Other Therapies:

When compared to other amyloid-targeting therapies such as aducanumab, Donanemab shows a similar safety profile but with some
distinctions in the frequency and severity of ARIA events. These differences may be attributed to variations in the mechanisms of action and
dosing regimens between the two drugs. Ongoing comparative studies aim to clarify these differences and help clinicians make informed
decisions about the best therapeutic options for individual patients.™*l

V1. Regulatory Approval:

The FDA approved Donanemab based on the significant reduction in amyloid plaques and the clinical benefits observed in the phase 2
TRAILBLAZER-ALZ study.?™ The approval marks a significant milestone in Alzheimer's disease treatment, offering a new therapeutic
option for patients with early-stage disease.?%

The FDA’s approval of Donanemab represents a pivotal moment in the field of Alzheimer’s disease treatment. The decision was primarily
based on the robust data from the Phase 2 TRAILBLAZER-ALZ study, which demonstrated a significant reduction in amyloid plagues—a
hallmark of Alzheimer’s pathology—and a corresponding slowing of cognitive decline in patients with early-stage disease. The approval was
granted under the Accelerated Approval pathway, which allows for earlier approval of drugs that treat serious conditions and fill an unmet
medical need based on a surrogate endpoint. In this case, the reduction of amyloid plaques served as the surrogate endpoint that justified the
drug's approval.[t-16l

Impact on Clinical Practice:

Donanemab’s approval has significant implications for clinical practice, particularly in the management of early Alzheimer's disease.
Clinicians now have a new therapeutic tool that targets the underlying pathology of the disease, offering hope for improved outcomes in a
condition that has long been challenging to treat. The availability of Donanemab also reinforces the importance of early diagnosis, as the
drug is most effective in patients who are in the initial stages of the disease. This has led to increased emphasis on the use of biomarkers,
such as amyloid PET imaging and cerebrospinal fluid (CSF) analysis, to identify suitable candidates for treatment.['4]

Ongoing Post-Approval Studies:

As part of the FDA’s Accelerated Approval, Eli Lilly, the manufacturer of Donanemab, is required to conduct post-approval studies to
confirm the drug’s clinical benefits. The ongoing Phase 3 TRAILBLAZER-ALZ 2 and TRAILBLAZER-ALZ 3 studies are designed to
provide more comprehensive data on the long-term efficacy and safety of Donanemab. These studies will assess not only the reduction in
amyloid plaques but also the drug’s impact on cognitive function, quality of life, and overall disease progression over extended periods.[*317]

Global Regulatory Landscape:

Following the FDA’s decision, regulatory agencies in other countries have begun reviewing Donanemab for approval, potentially expanding
its availability to a global patient population. The European Medicines Agency (EMA) and other international regulators are evaluating the
same data from the TRAILBLAZER-ALZ study, with decisions expected in the coming months. The global approval of Donanemab could
mark a n[evx]f era in the treatment of Alzheimer’s disease, with widespread implications for patient care and the development of future
therapies.[*8
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VII. Ethical Considerations:

The approval of Donanemab also raises important ethical considerations, particularly regarding access to the drug and the cost of treatment.
Given the significant financial burden associated with advanced therapies, there is ongoing debate about how to ensure equitable access to
Donanemab for all patients, regardless of socioeconomic status. Additionally, the long-term benefits and risks of amyloid-targeting therapies
continue to be a subject of discussion within the medical community, as more data becomes available from ongoing studies.[1%-*%!

VII1. Conclusion:

Donanemab represents a significant advancement in the treatment of Alzheimer's disease, particularly for patients in the early stages of the
condition. The drug's ability to target and clear amyloid plaques has shown promising results in clinical trials, offering a potential disease-
modifying therapy that addresses one of the core pathophysiological aspects of Alzheimer's disease. The FDA's approval of Donanemab,
based on the compelling data from the Phase 2 TRAILBLAZER-ALZ study, marks a pivotal step forward in the fight against this devastating
neurodegenerative disorder.

As the clinical use of Donanemab expands, it is crucial for ongoing research to continue to evaluate its long-term efficacy and safety. The
requirement for post-approval studies ensures that the therapeutic benefits observed in clinical trials are sustained over extended periods and
across diverse patient populations. Furthermore, the global regulatory landscape and the potential for Donanemab’s approval in other
countries underscore the drug's significance on a worldwide scale.

However, the introduction of Donanemab also raises important ethical considerations, particularly regarding access and affordability.
Ensuring that all patients who may benefit from this therapy have the opportunity to receive it, regardless of socioeconomic status, remains a
key challenge. Additionally, the long-term impact of amyloid-targeting therapies on the overall progression of Alzheimer's disease and their
potential effects on other aspects of the disease, such as tau pathology, require further exploration.

In conclusion, Donanemab represents a new frontier in Alzheimer’s disease treatment, providing hope for improved patient outcomes. While
challenges remain, the ongoing research and clinical use of Donanemab will continue to shape the landscape of Alzheimer's disease
management, potentially transforming the lives of millions of patients and their families.
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