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Methodological question being addressed: Can central rating review of AD scales in prodromal AD lead 

to improved data quality which may in turn improve signal detection? 

Introduction: The cost of delivering a new drug to the market is estimated to be 2.6 billion dollars. 

Across the pharmaceutical industry, it is estimated that  7.1% of compounds tested in humans were 

approved for marketing between 1995 and 2007 and 80.3% were discontinued in various phases of 

development [1]. In the field of neurodegenerative diseases the data is even more disheartening – the 

failure rate is 99.6% (data pertaining to the decade of 2002 – 2012) [2]. One of the challenges in 

Prodromal Alzheimer’s disease (AD) clinical trials is ensuring reliable and valid measurement of cognitive 

changes. The majority of the phase II, III and IV clinical trials in Prodromal AD rely on clinician-

administered psychometric measures, which are affected by raters’ judgments, training history and 

motivations [3]. Clinical Dementia Rating scale inter-rater reliability is poor in Mild Cognitive Impairment 

(MCI) and very mild AD [4]. It is known that variability in cognitive scale scores (ADAS-Cog and MMSE) 

may exceed the annual change rate in these clinical trials. In addition, in Prodromal AD the rate of 

cognitive decline is relatively small and measurement imprecision, which is acceptable in AD, poses a 

challenge in MCI studies. Although rater training has proven effective [1], its effects can wane over time. 

One of the solutions, apart from the periodic retraining of raters, is Central Rating Review (CRR). This 

may help mitigate risks associated with highly variable psychometric assessments performed by site 

raters. However, there are challenges associated with employing CRR in Prodromal AD studies: 

counterbalancing requirements of the data completeness and the additional burden put on sites and 

patients (video/audio recording assessments vs. written data only), ensuring CRR feedback 

incorporation, ensuring CRR acceptance by sites, etc.  

Methods: CRR findings pertaining to the study visits completed by 151 raters at 52 sites located in 16 

countries were analyzed statistically. The data were grouped in five time points separated by 6-month 

intervals. Some sites participated in the study from the first time point and other sites joined later, 

which resulted in missing data (especially at time point #4 and #5, as some of the sites did not reach 

these time points), which were imputed with the linear trend at point technique. Strong positive 

skewness of the data and associated with it marked deviation from normality was confirmed by both 

Kolmogorov-Smirnov and Shapiro-Wilks tests (p<0.001). Therefore Friedman test and post hoc Wilcoxon 

signed-rank test with Bonferroni correction were employed as non-parametric equivalents of Repeated 

Measures ANOVA, in order to mitigate the risk of Type I errors. A total of 753 findings were divided in 

scale-related and error type-related categories.  

Results: The primary finding is a statistically significant decrease in the number of error findings per site 

from 4.12 at time point #1 to 2.06 at time point #5 (χ2(4) = 13.785, p = 0.008; Z=-2.959, p=0.003). In the 

course of the study raters tended to make fewer scoring errors (a change from 1.89 at time point #1 to 

0.69 at time point #5; χ2(4) = 13.453, p = 0.009; Z=-2.791, p=0.005). In terms of the scales, the most 



pronounced reduction in CRR findings was found on Alzheimer's Disease Assessment Scale- Cognitive 

Subscale (ADAS-Cog) – from 1.51 to 0.56 findings per site (χ2(4) = 9.852, p = 0.043; Z=-2.529, p=0.011). A 

decrease in findings on a trend level was found in Clinical Dementia Rating (CDR; a change from 1.79 

findings to 0.89 findings per site; χ2(4) = 7.863, p = 0.097) and in Combination of Scales (i.e. 

inconsistencies between two or more scale scores; a change from 0.31 to 0.06 findings per site; χ2(4) = 

2.421, p = 0.659). Other findings will be reviewed in detail in the poster. 

Conclusions: The overview of the data by a central expert results in the error reduction, which translates 

in the enhanced data quality and likely increased odds of signal detection. The study demonstrates that 

the CRR process improves raters’ performance and the data quality by reducing the number of errors 

over time. It also proves that it is possible to provide CRR services in Prodromal AD studies in an 

efficient, effective and site-friendly manner. 
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