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Abstract 
 
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 and III 
clinical trials in Prodromal AD/Mild Cognitive 
Impairment (MCI) 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 Prodromal AD/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/MCI 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 performed 
in large scale studies. 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/MCI studies in an efficient, 
effective and site-friendly manner. 
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Introduction 
 
• The rater drift phenomenon is one of the 

primary challenges in clinical trials 
employing clinician-reported outcomes. 
The phenomenon consists in raters’ 
tendency to deviate from scale 
conventions as time passes by. It is 
independent from raters’ background, 
experience and training. 

• A direct consequence of the rater drift 
phenomenon is increased variability of the 
study data, which decreases study power 
and requires larger sample sizes to 
mitigate the problem. 

• The ultimate result is an inflated cost of 
the study. 
 

 

Introduction (continued) 
 

• Syneos Health Central Rating Review 
methodology offers a solution targeted at 
resolving the problem in a cost-effective 
way. 

• In this poster we present an application of 
the Syneos Health Central Rating Review 
methodology to a global phase III study in 
Prodromal Alzheimer’s Disease (AD). 

 

Methods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results 
 
General Summary 
 
• Total 751 findings were divided in scale-

related and error type-related categories.  
• The data was grouped analyzed in five 

time points separated by 6-months 
intervals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Descriptive 
Characteristics 
 
The most common errors made by raters 
were Recording Errors (257 findings) and 
Scoring Errors (238 findings). They 
constituted 70.62% of the findings. 
 
 
 
 
 
 
 
 
 
 
Chart 1. Findings by Error Types. 
 

Majority (83.8%) of the errors was related to 
CDR (N=272), ADAS-Cog (N=188) and 
MMSE (N=169).  FAQ and FCSRT-IR caused 
the fewest problems (accordingly, N= 17 and 
N=49). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

General Study Information 
Indicatio
n: Prodromal AD / MCI 

Design: Open label extension 

Phase: III 

Sites: 52 

Raters: 151 

Countrie
s: 16 

Scales 
Centrally 
Reviewe
d: 

• Alzheimer's Disease Assessment 
Scale-Cognitive subscale 11 items 
(ADAS-Cog11) 

• Clinical Dementia Rating (CDR) 
• Functional Assessment Questionnaire 

(FAQ) 
• Free and Cued Selective Reminding 

Test-Immediate Recall (FCSRT-IR) 
• Mini-Mental State Examination 

Table 1. General study information  

Site Staff Training 

• Raters performed one of two roles: 
Psychometric Rater  (ADAS-Cog, FAQ, 
FCSRT-IR, MMSE) or Independent Rater 
(CDR). Their qualifications were 
reviewed and they were trained on the 
scales (didactic training  + certification 
quizzes + applied training on CDR). 

• Raters were required to complete 12-
month refresher trainings. 

Data Collection 

• Assessments were completed by site 
raters (total 7 visits per subject). The 
data were collected via two channels: 1) 
Scanned source data was submitted by 
sites; 2) Assessment scores entered in 
the EDC were imported and processed 
centrally. 
 

Source Data Review 

• Assessment source data were reviewed 
centrally by Syneos Health Clinical 
Scientists. 

 
Flag Review 

• The data imported from the EDC were 
analyzed by predefined algorithms. 
Specific trends, inconsistencies were 
flagged and Clinical Scientists were 
notified. Relevant assessment data were 
reviewed. 

Feedback 

• For identified findings, site staff were 
provided with feedback via email and/or 
phone. 

Selected Finding Types 
Administration 
Error Scale was not administered properly  

Protocol 
Deviation 

Any part of the current written 
protocol was violated 

Scoring Error 

An error in scoring an item, possibly 
indicating the rater has a 
misunderstanding of how to score 
an item  

Follow on Error Applied when a prior error led to 
another error  

Recording Error 

Failure to record subject’s or 
caregiver’s response, record the 
time of testing, write in a score, or 
tick a response box when the scale 
was administered. 

Table 2. Selected Outcome Data Review findings 
categories. 

Descriptive Characteristics 
(continued) 

Chart 2. Findings by Scale. 

 

Results by Error Type 
 
Reduction of Total Number of Errors 
by Site 
 
The primary finding is a statistically significant 
decrease in the number of 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). 
Site Raters  received  feedback  from Syneos 
Health Clinical Scientists in the course of the 
study, which helped them align with the scale 
and study-specific conventions. 
 
 
 
 
 
 
 
 
 
 
 
Chart 3. Reduction in Total Number Errors per Site in 
the course of the study. 

 
This data shows clearly, that initial training is 
required, however it may not be sufficient to 
ensure the best possible raters’ performance 
and data quality. Ongoing feedback provided in 
the course of the study is crucial for achieving 
standardized performance across all the sites 
participating in a study. 
 
Scoring Errors Reduction 
 
The mean number of scoring errors by site was 
reduced in the course of the study from 1.83 at 
Time Point #1 to 0.69 at Time Point #5. The 
change is statistically significant (χ2(4) = 
13.453, p = 0.009; Z= -2.791, p=0.005). Site 
raters incorporated feedback provided by 
Syneos Health Clinical Scientists, what resulted 
in improved calibration in terms of the scoring 
conventions and more accurate ratings.  
 
 
 
 
 
 
 
 
 
Chart 4. Reduction in Scoring Errors in the course of 
the study. 

 
This finding shows that the rater drift 
phenomenon in the domain of scoring 
conventions may be mitigated. Even initially 
perfectly calibrated raters benefit from 
reminders provided in the course of the study.  
 
Reduction of Recording Errors by Site 
 
Errors associated with insufficient 
documentation of the assessment (e.g. missing 
data, empty fields, incomplete notes etc.) were 
reduced from  1.46 at Time Point #1 to 0.81 at 
Time Point #5, however the visit-to-visit 
changes were confirmed on a trend level only 
(χ2(4) = 2,097, p = 0.718).  
 
A post hoc analysis showed a statistically 
significant difference between the initial and 
final number of Recording Errors (Z= -2,086, 
p=0.037). 
 
 
 
 
 
 
 
 
 
 
Chart 5. Reduction in Recording Errors per Site in 
the course of the study. 
 
Recording errors may occur for various reasons 
and are challenging to control, as they may be 
strongly influenced by situational factors, such 
as rater’s attentiveness, energy, environmental 
distractors etc.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results by Error Type 
(continued) 
 
Reduction of Protocol Deviations by 
Site 
 
Protocol deviations were rare and frequency 
of their occurrence decreased from 0.23 at 
Time Point #1 to  0.03 at Time Point #5. The 
change, however, was observed on a trend 
level (χ2(4) = 4,445, p = 0.349).  
 
 
 
 
 
 
 
 
 
 
 
Chart 6. Reduction in Protocol Deviations per Site 
in the course of the study. 
 
Protocol Deviations reported here were 
relatively rare (N=32) and related to 
psychometric assessments. Majority of them 
pertained to incompliance with the order of 
the assessments. There were a few 
instances of using incorrect scale form 
version. 
 

Results by Scale 
 
ADAS-Cog, CDR, FCSRT and MMSE 
 
The mean number of errors related to ADAS-
Cog decreased significantly in the course of 
the study from 1.31 at Time Point #1 to 0.56 
at Time Point #5 (χ2(4) = 9,842, p = 0.043;  Z 
= -2.259, p=0.011).  
 
Quality of CDR administrations improved on 
a trend level (χ2(4) = 9,842, p = 0.043) visit-
to-visit. A statistically significant difference 
between Time Point #1 number of findings 
(N=1.31) and Time Point #5 number of 
findings (N=0,56) was  confirmed in post hoc 
analyses (Z=-3.005, p=0.003). 
 
Errors made by site raters on FCSRT-IR 
fluctuated and showed an increasing 
tendency toward the end of the study (χ2(4) 
= 40.265 p = 0.001). The errors were of a 
clerical nature – raters tended to sum up the 
scores incorrectly. A similar pattern of results 
i.e. an increase in the number of errors was 
found in MMSE (χ2(4) = 15.397, p = 0.004). 
Raters made simple administration errors 
(e.g.  they did not provide separate sheets of 
paper for the Drawing and Writing tasks). 
The errors were not critical, however they 
required remediation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chart 7. Changes in Errors per Scale in the 
course of the study (ADAS-Cog, CDR, FCSRT-
IR). 
 

Summary 
 
1. The study proves that the Central Rating 

Review methodology improves raters’ 
performance and the data quality by 
reducing the number of errors.  
 

2. Even raters trained well in the beginning 
of a study tend to make errors, which 
affects negatively the data quality.  
 

3. Initial training may not be sufficient to 
ensure the best possible rater 
performance and data quality.  Ongoing 
feedback provided in the course of the 
study is crucial for achieving 
standardized performance across all the 
sites participating in a study. 
 

4. The overview of the data by a central 
expert results in error reduction, which 
translates in the enhanced data quality 
and increased odds of signal detection. 
 

5. Ongoing overview of the data allows 
proactive addressing and mitigating 
risks associated with psychometric 
measurement in the course of the study. 
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