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Overview

While electronic data capture (EDC) has improved efficiency and timeliness in

data entry and analysis in clinical trials, it has also reduced the safeguards

iInherent in double data entry performed by dedicated professionals. EDC Is
vulnerable to iInadequate training, transcription errors, negligence, and even
fraud. Moreover, r ecefbtasied tmoantiitves nigno
from 100% on -site source data verification. Thus, supplemental data monitoring
strategies are essential to ensure data accuracy for statistical analysis and

reporting.

Methods

We have developed a suite of statistical procedures to identify suspicious data
values within individual subjects and across clinical sites. Rather than relying on
vague, Vvisual | mpressions of
are applied:

1. Regression Models (multivariate and longitudinal)
2. Multinomial Tests

3. Cookds and Mahal anobi s DI stances

These models allow us to account for demographic characteristics and other
Important covariates that may account for their distribution. The
these models are used to identify the outliers for further review. The longitudinal
model, for example, uses a mixed - effect model with fixed effects for overall
trends and random effects to account for subject variabllity.

Advantages Over Standard Checks

Using statistical techniques to identify suspicious data instead of relying solely on
standard data management checks have numerous advantages.

Digit Preference

{1 Not possible In standard checks
Bivariate

1 Fewer queries generated compared to range checks
Longitudinal Mixed Effects Model

1 Highlights improbable data that standard data checks would miss

1 Does not query logical data that fall outside of reference ranges
Mahalanobis Distance

1 lllustrates how sites are performing compared to one another

 Compresses high -dimensional data into a few key values to query

Asuspiclilouso

Digit Preference

Purpose

1 Determine if there are data entry errors or fraud by analyzing the last digit in a
numeric variable
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| Darkened bars represent reviewers with a distribution significantly different from
the null hypothesis (p < 0.001)

data, the following statistical met hods

residuals from

Mahalanobis Distance

Purpose

1 Identify potential  outliers and Inliers In highly correlated multivariate data

Statistical Method
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S = estimated covariance matrix
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Mahalanobis Distances

- MANCOVA methods are used to compare distances across sites.

Mahalanobis Distances of Calorie Components
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Bivariate

Purpose

1 Identify unusual values by taking advantage of the correlated nature of
data

Statistical Method
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Longitudinal Mixed Effects Model

Purpose

1 Identify unusual values over time by taking advantage of the correlated
nature of data

Statistical Method
1 Mixed Effects Model:
' Fixed Effects: Age, Gender, Height, Weight
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Implementation

Ensuring data quality takes cross -functional collaboration. Many different
functional areas (Biostatistics, Data Management, Statistical Programming, and
Clinical Operations) are involved with the implementation and maintenance of
the data checks process. The graphic below outlines essential processes and
decisions that need to take place for efficient implementation of the statistical
data checks.
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Resolving
Queries

Treatment
Assignment

Site Identifier

1. Type of Data
2. Primary and Secondary Outcomes
3. Laboratory Data

1. Start as early as possible

2. Choose intervals
a. Study Milestones (DSMB, Site Visits)
b. Not too frequent (need more data)

c. Not too infrequent (burden sites)

1. Listings identify questionable data

2. Graphics show all data (motivate query
generation)

1. Determineif there is an explanation -
underlying theme?

2. Data Manager sends queries to sites

3. Develop strategies to avoid resending
queries

1. Helps account for variability in responses

2. Speical attention needs to be taken to
preserve blinding

1. Include site ID to provide 'peer pressure'

2. If needed, 'dummy’ site IDs can be
generated

Future Endeavors

We plan to build our suite of statistical checks using different statistical
methodologies (e.g. logistic regression, decision trees, clusters analyses) and
create user and training guides so these methods can be practiced more widely
across studies. We plan to implement these checks early on and during the

study process for our federally funded projects.
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