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Alzheimer’s disease (AD), a complex, chronic 
neurodegenerative disease, is the leading cause of 
dementia in the United States. AD symptoms are 
devastating and range from difficulty remembering recent 
events to a complete loss of bodily functions, which may 
lead to death. AD prevalence is projected to increase from 
5.8 million to 14 million Americans by 2050.1 Despite the 
severity and social, psychological, physical, and economic 
impact of AD, only five FDA approved drugs are available on 
the market to provide symptomatic relief for AD patients.2 
The urgent need for an AD pharmacotherapy to stop or 
reverse the disease progression has been ongoing for 
decades; however, no therapeutic drugs have been 
developed or approved by the FDA.

This project examined five years (2015-2020) of clinical trial 
results of AD drug development failures to explore how 
clinical trial design attributed to development failure and 
elucidate whether modifying the design/procedure (e.g. 
disease diagnosis, outcome measures, test populations, 
etc.) improves clinical development.

There are significant differences in clinical trial design of 
successful versus unsuccessful AD drug clinical trials. 
● Smaller patient populations and fewer investigational 

sites correlated with trial success; however, intentionally 
reducing patient population size and number of 
investigational sites may prevent a trial from achieving 
statistically significant endpoint measurements. An 
alternative strategy can be to use higher quality 
investigational sites that limit trial eligibility to patients 
who could truly benefit from the treatment rather than 
enrolling all AD patients.

● Although the use of both a biomarker and cognitive 
method to accurately diagnose AD did not trend toward 
higher trial success rates, it is good practice to 
implement both forms of diagnostic tests before 
accepting a patient for trial enrollment. This ensures the 
accuracy and standardization of AD diagnoses. 

● Cognitive outcome measures are the most important 
designator of AD drug trial success because they are 
direct indicators of how a patient feels, survives, and 
functions; however, it does not warrant use as a 
standalone outcome measure. AD drug trials that used a 
combination of cognitive, biomarker, or pharmacokinetic 
measures depicted higher success rates than standalone 
outcome measures. Diversifying outcome measures in 
AD drug trials should become the standard in clinical 
trial design to address the complexity of AD and produce 
significant and meaningful results.

AD is a complex and puzzling disease that has evaded 
attempts at developing a drug to therapeutically combat 
the disease. Sponsors and clinicians should consider all 
aspects of clinical trial design to ensure accuracy, validity, 
and significance of their clinical trial data and results. 
Modifications in these aspects of clinical trial design can 
increase the potential for development of drugs to reverse 
and cure AD in the near future.

I will expand this research by continuing to add new AD 
drug clinical trial data to my data pool. Additionally, I will 
look into the re-evaluation and re-standardization of the 
cognitive and behavior assessment tools used in AD drug 
clinical trials.
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Please contact Tyler Fukunaga at tfukunag@usc.edu for 
questions or more information.
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*There were no successful Phase 3 trials in this analysis.
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