Innovation in clinical trials in brain health:
Computerised assessment and remote clinical trials
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Population LS Mean SD F Value P Value 25% value of | Sample Size
Change from mean diff Needed
Baseline (Parallel)
Speed of Attention -1.52 1.48 70.43 <.0001 -0.38 480
Accuracy of Attention -3.17 2.97 4.9 0.0002 -0.79 446
Memory -3.28 243 237 0.0093 -0.82 278
Executive Function -1.93 2.14 5.26 0.014 -0.48 626
FLAME Composite -2.97 2.38 21.8 0.0016 0.74 328

Table 1: Change in neuropsychological performance on the flame composite and the individual factors
over two years in people with amnestic MCI (n = 548) (3)

New clinical trials in brain health require innovative methodologies
for targeted recruitment and longitudinal assessment. Professor
Anne Corbett outlines how her team’s PROTECT portfolio can
overcome challenges in trials of cognitive health interventions,
offering solutions for intelligent trial design

After decades of relative inactivity, there is currently a growing interest and investment in
novel interventions for cognitive and mental health conditions. This is particularly true for
trials in cognitive impairment and early dementia. This health area has previously been
considered too high-risk and challenging, with failed trials and difficulty in recruiting target
groups leading to widespread demotivation for trials in this area. However, a new
generation of disease-modifying treatments for Alzheimer’s Disease is in the pipeline,
with immunotherapy lecanemab receiving FDA approval in 2023 and donanemab
currently under review. (') These successes have reinvigorated development in
Alzheimer’s and dementia drug discovery programmes, and larger numbers of trials are
anticipated in the coming years.

A major challenge in trials of cognitive health interventions is in the objective
measurement of cognitive performance, both for screening purposes and for
measurement of progression through a trial to detect treatment response. The new wave
of treatment trials will require the recruitment of people with pre-clinical or very early
cognitive decline rather than established dementia. Yet traditional assessment tools such
as the ADAS-Cog, which are commonly used in Alzheimer’s trials, lack the sensitivity to
detect these states, and other diagnostic tools such as biological biomarkers and
neuroimaging are too costly and time-consuming to use at scale in large phase Il studies.
There is also a drive for less clinically demanding assessment protocols that can be
conducted outside of specialist assessment settings.
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Population LS Mean sD F Value P Value 25% value of Sample Size
Change from mean diff Needed
Baseline (Parallel)
Speed of Attention -2.16 2.06 7.42 0.0057 -0.54 460
Accuracy of Attention -3.49 3.1 12.26 <.0001 -0.87 404
Memory -3.29 2,16 3.21 0.054 -0.82 220
Executive Function -1.73 241 7.24 0.0008 -043 990
FLAME Composite -2.41 2.19 16.54 0.0003 0.60 422

Table 2: Change in neuropsychological performance on the FLAME composite and the individual
Factors over two years in people with executive MCI (n = 514) (3)

FLAME cognitive test

Computerised cognitive assessment offers a valuable solution for these trials of the near
future. Systems such as our FLAME test battery are built on decades of research and
validation and provide objective, sensitive, accurate measurement of cognition. FLAME
can be completed unsupervised at home, enabling multiple timepoint assessments in
large numbers of participants and providing an unprecedented level of granularity in
cognitive data for trial outcomes. With cognitive domains spanning memory, attention, and
executive function, FLAME offers a means of exploring multiple cognitive variables in
addition to global cognitive endpoints. This is likely to prove valuable in trials for different
dementia types, for example, Parkinson’s Disease dementia or Frontotemporal dementia,
where non-amnestic impairments are more prevalent.

The sensitivity of computerised cognitive test systems such as FLAME also enables the
refinement of sample size calculations for trials since they offer more powerful outcome
measurements. We have explored the sample sizes required to provide 80% power to a
0.05 level of significance to detect a 25% treatment effect in trials in people with either
amnestic or executive MCI. Previous estimations using the ADNI dataset have reported
requiring over 1000 participants per arm to achieve this. (?) Using composite outcome
measures collated with the FLAME battery, sample sizes can be reduced to less than 200
per arm, thus making trials more affordable and better powered than with less sensitive
alternative measures. (Table 1 & 2). ©®)

FLAME is already in use as an exploratory outcome measure in two commercial trials of
early dementia treatments and as a primary outcome measure in three further trials in
early Alzheimer’s Disease and post-operative cognitive decline. Earlier trials delivered by
our team have successfully delivered very large-scale online intervention studies using
computerised cognitive assessment, which illustrate the power of this approach to trials.
For example, our trial of cognitive training in older adults recruited and assessed 6742
participants, including 2873 with pre-clinical cognitive impairment in a study that was
delivered entirely remotely. ) Furthermore, screening of computerised cognitive data
from participants in our PROTECT-UK ageing cohort has enabled us to recruit over
60,000 participants for clinical trials in the UK. The remote cognitive testing protocol also
has considerable value in the context of the recent COVID-19 pandemic. Where other
trials were forced to halt recruitment and assessment, our team recruited and completed
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a major trial of a nutritional supplement in 620 people through online and digital means. ©®
Participant feedback for this trial was enormously positive, with people reporting a
preference for the remote, at-home assessment approach.

New generation of clinical trials in brain health

A new generation of trials in brain health is rapidly emerging. Innovative methodologies
are required to enable targeted recruitment and sensitive longitudinal assessment of trial
cohorts. Remote computerised assessment of brain health offers the opportunity for high-
quality data, increased statistical power, and improved participant experience. Our
PROTECT portfolio provides solutions for intelligent, innovative trial design and
computerised assessment, with a growing collaborative network spanning Europe and the
US.

FLAME Cognitive Test System

Sversy  PROTECT

Watch Video At: https://youtu.be/xbGtlu2TcWE
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More About Stakeholder

PROTECT: The digital brain health research team
PROTECT is a digital brain health research team based
at the University of Exeter in the UK that has supported p ROT E CT

extensive cognitive, genetic and health data collection
since 2014
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