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RBM Background

Data Sources and Data 
Prep

Analysis Methods

Reports / Visualization
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RISK-BASED 
MONITORING REGULATORS’  RECOMMENDATIONS

http://www.ema.europa.eu/docs/en_GB/document_library/
Scientific_guideline/2013/11/WC500155491.pdf http://www.fda.gov/downloads/Drugs/.../G

uidances/UCM269919.pdf

EMA
“…identification of the risks on 

a continuous basis for risk-
bearing activities throughout the 

design, conduct, evaluation 
and reporting of  clinical  trials.”

FDA
…“consensus  that  risk-based 

approaches to  monitoring…  are  
more likely than routine visits to 
all clinical sites and 100% data 
verification to ensure subject 
protection and overall study 

quality.”
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RISK-BASED 
MONITORING THE DRIVERS

Meet regulatory requirement to monitor the 
progress and conduct of clinical investigations

Optimize traditional on-site monitoring  and 
centralized monitoring

Leverage technology to assess risk related to a 
study

Maintain patient safety and study integrity 
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SAS RISK-BASED 
MONITORING SAS APPROACH

Acquire and Prepare Data

Assess Risk

Report  / Visualize
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SAS RISK-BASED 
MONITORING DATA SOURCES

Historical Data

Past Studies Past Site 
Performance

CTMS Lab EDC Safety ePro CDMS IVRT Incoming 
Study Data

SCIENTIFIC

OPERATIONAL

PREPARE FOR INSIGHT
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SAS RISK-BASED 
MONITORING PREPARE FOR INSIGHT

Data Management 
Plan

� Automate Collection & Refresh  
• Filter sources to determine 

appropriate data elements

� Aggregate and Filter
• Integrate clinical and operational data 

from past studies with current data

� Standardize Data – CDISC 

� Reconcile Sources

� Create Profiles
• Geography, Sites, Subjects

� Data collection procedures

� Edit checks and validations

� Update frequency

� Project scope

� How much data?
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SAS CLINICAL DATA 
INTEGRATION ADD DATA SOURCED FROM EDC
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SAS RISK-BASED 
MONITORING ASSESS RISK / MONITOR PERFORMANCE & QUALITY

Risk Analysis

Risk / Predictive 
Modeling

Risk Business 
Rules

Assess & ScoreStudy Data Monitor & Report
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SAS RISK-BASED 
MONITORING HYBRID ANALYTICS

Rule Based Triggers:
• Number of protocol deviations
• Potential fraud (dates, duplicates)
• Target enrollment
• Missing CRFs
• Incidence of adverse events
• Outstanding queries

Advanced Analytical Triggers:
• Anomalies in variables NOT 

indicated in rules
• Correlation between multiple 

variables (past screening errors, rate 
of enrollment, demographics)

• Text analysis to spot variability (visit 
notes - CRA)

Analysis Methods
Program

Trial

Site

Subject
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UNDERSTANDING 
THE ANALYSIS Report / Visualize

Geocoded 
Maps Dashboards Tables & 

Listings

Cross Tabs Charts & 
Plots
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• SAE Risk

• Distribution of 
AEs by Monitor
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• Average 
Queries

• Deaths by 
Study Identifier
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• Study Identifier 
Details
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JMP CLINICAL 
RBM AND FRAUD
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• Subject Level 
Vitals
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SAS
Life Sciences Analytics 

Framework

Time

C
om
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High

Drug 
Supply 

Site 
Selection

Analysis &
Reporting

Automation

Patient 
Recruitment
&Retention

Data 
Quality

Risk-Based 
Monitoring

Trial 
Performance
Management

Operational Trial 
Design Simulation

Adaptive 
Trial Design

Portfolio
Optimization

Resource 
optimization

Safety & 
Efficacy

Trial Design 
and 

Execution

CLINICAL + 
OPERATIONAL DATA LEVERAGING ADVANCED ANALYTICS
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QUESTIONS AND COMMENTS

LAURIE.ROSE@SAS.COM
+1.919.531.7124


