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Misconduct and Quality issues in Clinical Trials

2% of the 644 inspections of trial sites carried out by the

FDA’s Bio-research organization were classified as

OAI (Official Action Indicated)

JAMA Intern Med. 2015;175(4):567-577. 



Misconduct and Quality issues in Clinical Trials

JAMA Intern Med. 2015;175(4):567-577. 

Falsification or submission 
of false information

Adverse events 
reporting

Protocol 
violations

Inacurate 
recordkeeping

Others



SDV accounts for up to 34% of the overall budget

Funning et al., Quality Assurance Journal, 2008(10)



Source Data Verification



RBM Platform Components



From data source to data warehouse



RBM Platform Components

• Data warehouse centralizes information from data sources

• Different ways to pull/inject data:
– Flat files (manual upload)
– Web Services (scheduler)

• Heterogeneity in data structure can be challenging

• Use standard formats (CDISC ODM)



Analytics and Visualization



Key Risk Indicators

Safety 

SAEs

Non SAEs

SUSARs

Investigational product

Compliance 

Treatment interruptions

Subjects

Recruitment

Discontinuations

Data quality 

Abnormal trends

CRF completion

Discrepancies 

Issue management

Protocol compliance

Data queries

Others

On-site workload triggers

Documents

Staffing, facilities, supplies



Key Risk Indicators



Computers are extremely good at crunching numbers



Principles of Central Statistical Monitoring

Main idea : to compare centers using all possible generic statistical 

tests on data from all variables.

The same approach can be used both for clinical and operational data



CSM Performs Many Tests on All Variables

Variable Statistical Tests

Heart rate Mean

Between patient standard deviation

Proportion of missing values

Proportion of outliers

Within patient standard deviation (repeated measures)

Propagation of identical values (repeated measures)

Collisions (identical values for different patients)

Serious AE Proportion of missing values

Count

Date of 

examination

Proportion of missing values

Proportion of Saturdays/Sundays

Correlation between patients

etc. etc.



CSM Performs Many Tests on All Variables

Typical phase III clinical trial:

• 20 - 100 sites

• 250 - 1000 variables

• 2 - 10 statistical tests per item

• 10,000 to 1000,000 P-values

These P-values form a very large matrix with as many

rows as centers and as many columns as individual tests



…to Produce a Matrix of P-values…



...and a “Data Inconsistency Score”...

Indicates the extent to which a center differs 
from all other centers in terms of all 
available data

𝐷𝐼𝑆𝑖 = exp
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…which helps Identifying Centers at Risk…



…and Why…



Tracking Systems



List of Signals and Corrective Actions



List of Signals and Corrective Actions



Example – Faulty Devices



Example – Fraud on inclusion criteria



Example – Fraud on inclusion criteria



Key Success Factors

 A multi-disciplinary team
Trial Manager, Clinicians, Monitors, Data Managers & Biostat
Review and discuss signals
Agree on corrective actions

 A central role in the organization
Data Analyst
Not necessarily a statistician

 Adapt your processes
Not in addition to already existing processes!
Documentation / Tracking



Summary

 CSM is more than just computing statistics on a subset of 
key variables. It’s about processing all data and guiding you 
to where the potential issues in your data are.

 The combination of KRIs and CSM result in a powerful 
approach that can uncover data quality and potential fraud

 Pharma industry needs to leverage technology to be more 
cost effective and efficient



Thank You
Questions?


