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Abstract

Background: The Mini-Mental State Examination (MM SE) is awidely used measure of cognitionin clinical practiceand isa
frequently used screening and outcome measure for cognition-enhancing clinical drug trials for Alzheimer’s Disease. Scoring
and administration errors on the MM SE in aclinical drug trial can contribute to placebo response and unreliable data. Examples
of such errors range from basic addition errors to failure to adhere to structured administration instructions. Prior research from
independent clinical review of paper versions of the scale as part of a data quality monitoring program in worldwide studies has
demonstrated that MM SE error rates among clinical trial raterstend to be upwards of 30% on initial administration. An enhanced
tablet-based electronic (eCOA) version of the MMSE was developed for clinical trials by Bracket and has been utilized in
worldwide clinical trials since 2013. The scale is administered in a system compliant with US Food and Drug Administration
guidelines on the use of electronic medical recordsin trials and was designed to be equivalent to the paper MMSE. The eCOA
version was augmented with internal logic, automated scoring and addition, standardized instructions, and enforcement of
administration conventions. These enhancementswereintended to decrease errors and increase the likelihood that the scale would
be consistently administered and scored according to standard conventions.

Objective: Our objectiveswereto (1) determineif error rates using the eCOA MM SE were reduced when compared to standard
paper administration and comparable to eCOA error rates from an analysis published in 2015 and (2) consider the impact of
utilizing enhanced eCOA versions of scales like the MM SE in clinical practice.

Methods: All datafrom this analysis and comparative analyses were from multinational studies that trained and certified raters
on the MM SE and included an in-study data monitoring program of clinical reviews to detect scoring and administration errors.
Error rates on the enhanced electronic versions of the scales used in a late-phase Alzheimer’s study were compared to those
previously seen in other studies when using paper versions and the enhanced eCOA MMSE. The dataset for this eCOA analysis
was limited to English-speaking sites.

Results: A tota of 66/626 (10.5%) of the enhanced eCOA MM SEsreviewed at the inclusion visits contained an error in scoring
which required outreach to the rater. This represents a statistically significant reduction (P<.0001) in the error rates compared to
paper administration of the MM SE (877/2889, 30.4%) and is consistent with the findings from a prior anaysis of an eCOA MM SE
dataset from another trial (107/990,10.8%).

Conclusions: Use of enhanced eCOA for the MMSE in clinical trials has significantly improved error rates and data quality
compared to standard paper administration. Enhanced eCOA that is designed to minimize errors and enforce administration
standards could be a useful tool to reduce common errors and increase the precision of the MM SE usein clinical practice.
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Background ’

= The Mini-Mental State Examination (MMSE) is a widely used and accepted measure of cognitive impairment, often = MMSE in Clinical Practice (cont.)
utilized in the process of a dementia diagnosis in clinical practice. The MMSE is extensively used as a screening and
outcome measure for cognition-enhancing clinical drug trials for Alzheimer’s disease. Aclinician-administered outcome We are not aware of a systematic analysis of errors on the MMSE in clinical practice similar to those completed by Miller,
measure, the MMSE is traditionally a paper-based test with structured ini; ion and scoring guideli The etal, in the course of clinical trial data monitoring. There are references to large interrater variability (Bowie, P, et al.,
maximum score on the MMSE is 30, with 24 being a broadly defined ‘normal’ score in a population over 65 years of age, ~ Lancet 1999;354:1527-8) and large measurement error (Clark, CM, et al. Arch Neurol. 1999 Jul;56(7):857-62). One survey

with allowances for education level adjustments. Alower score s generally associated with more severe cognitiveissues.  of 234 NICE (UK) neurologists using the MMSE in clinical practice found that only 10% could correctly identify scoring F
conventions for the ‘attention and calculation’ item. 23% of those surveyed incorrectly scored an example scenario

= MMSE in Clinical Trials on this item in a manner that would have resultedin a 3 point or greater error in the total MMSE score. (R J Davey and S Ll

Jamieson, J Neurol Neurosurg Psychiatry 2004;75:343-344) 1

In clinical trials, a threshold MMSE score is commonly used as inclusion criteria, with some studies using bands of X

MMSE scores for stratification of baseline cognition. Scoring and administration errors on the MMSE at inclusion visits @ Electronic version of MMSE e

that result in a difference as small as 1 - 2 points can lead to inappropriate subjects being enrolled in a study, and can re

contribute to placebo response and unreliable data. Administrator errors that can generate an incorrect score range An enhanced tablet-based electronic (eCOA, or electronic clinical outcome assessment) version of the MMSE was
from improper addition to non. e instructions. Prior research from independent  developed for clinical trials by Bracket, and has been utilized in worldwide clinical trials since 2013, The scale is
clinical review of paper versions of the MMSE as part of a data quality monitoring program in worldwide studies has administered in a system compliant with FDA guidelines on the use of electronic medical records in trials and underwent
demonstrated that MMSE error rates among clinical trial raters tend to be upwards of 30%. (Miller, et al., 2011, AAIC a process to determine equivalence to a paper-based MMSE. Bracket’s eCOA version is augmented with internal logic,
conference). automated scoring and addition, standardized instructions, and enforcement of administration conventions. These
enhancements were intended to decrease errors and increase the likelihood that the scale would be consistently
= MMSE in Clinical Practice administered and scored according to standard conventions. A similar process was followed to create enhanced eCOA

versions of other commonly used scales in Alzheimer’s studies, such as the ADAS-Cog, CDR-sb and NP
In clinical practice, there is a range of opinions on the utility of the MMSE as a screening tool, with the agreement that
the results should be included in the context of a broader evaluation of individual patients. One analysis combining
28 studies (44 articles) in community settings and 6 studies. (8 articles) in primary care found an expectation that

= Objectives

85% of people identified with dementia were correctly identified by the MMSE and that 90% of those tested would be 1. Determine if error rates using the eCOA MMSE were reduced when compared to standard paper administration
correctly identified as not having dementia by the MMSE. (Creavin ST, et al., Cochrane Database of Systematic Reviews and comparable to éCOA error rates with analysis published in 2015 in an industry collaboration,
2016, Issue 1. Art. No.: CDO11145)) 2. Consider the impact of utilizing enhanced eCOA versions of scales like the MMSE in clinical practice.
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