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Agenda 

Overview of monitoring approaches 

FDA Draft Guidance on Risk-Based Monitoring 

Project Team Contributions 

Process Implications 

Suggested tools 

Q & A 



Theory of the Business (Peter Drucker) 

Understanding business 

Market 
drivers 

Mission and 
goal 

alignment 

The right 
product at 
the right 

time 

The right 
business 
model to 
achieve 

goals 



What is your current 
functional area role? 

       Monitor 

    Project Leader/Manager 

    Statistician 

    Regulatory Specialist 

    Safety Specialist 

    Other 

 



Monitoring Approaches  

100% SDV 
Targeted 

Monitoring 

Reduced 
Monitoring 

Risk-based 
Monitoring 



How does this affect your development 
program? 

FDA 
expectations in 

audits 

Review of 
team roles and 
responsibilities 

Efficiency and 
cost 

Workforce 
impact 

Investigational 
site staff 
impact 

Data Quality 



Have you ever implemented or 
conducted a monitoring plan 
using targeted SDV or a risk-

based approach? 
 



FDA Draft Guidance on Risk Based 
Monitoring 

 “This guidance describes strategies for 
monitoring activities that reflect a modern, 
risk-based approach that focuses on critical 
study parameters and relies on a combination 
of monitoring activities to oversee a study 
effectively. For example, the guidance 
specifically encourages greater use of 
centralized monitoring methods where 
appropriate.” 

http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf 

http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf


FDA Draft Guidance on Risk Based 
Monitoring 

Document monitoring plan and rationale 

Address data integrity risks specific to trial 

Plan should address subject needs specific to trial 

Use various monitoring approaches   

Design tailored monitoring plan for each trial 



Types of Monitoring Defined in 
Guidance 

On-Site Monitoring 

• In-person evaluation 

• Assure study 
documentation exists 

• Look for data 
inconsistencies 

• Assess site staff 
compliance and training 

• Drug accountability 

Centralized Monitoring 

• Remote evaluation of 
data 

• Checks of range and 
completeness of data 

• Review data distribution 

• Identify high risk sites 

• Statistical analysis to 
identify data trends 

• Conduct SDV if possible 



Risk Assessment 

Identify Critical Data 

• Primary and 
secondary 
endpoints 

• Serious adverse 
events 

• Blinding or other 
critical study 
procedures 

Focused Monitoring  

• ICF/eligibility 

• Endpoints defined 
in protocol 

• Protocol-required 
safety 
assessments 

• SAEs, deaths, 
drug-related AEs 

 



Monitoring Plan 

Study design 
complexity 

Study endpoints 
Study population 

and disease 
Standard clinical 

practice 

Subject 
demographics 

Experience of 
Principal 

Investigator and 
site staff 

Use of electronic 
data capture 

Safety of 
investigational 

product 

Stage of study Amount of data 

SIMPLIFY 



Multidisciplinary Team Approach 

Data 
Quality 

Monitor 

Statistician 

Data 
Manager 

Project 
Leader 

Safety 
Associate 

Regulatory 
Associate 



Historical Perspective of 
Statistical Quality Control 

Industrial 
manufacturing 

setting - statistical 
quality control 
identified and 

applied 

Statistical quality 
control developed 
because  

• Manufacturing 
systems extend 
beyond the realm of 
single individuals 

• Need to make 
assessments of 
whether process is in 
control with large 
amounts of data  

Attempt to use 
statistical 

principles of 
sampling (defect 

sampling) and 
measures of 
location and 

variation 

Additional tools 
have been 

developed and 
refined over the 

last 100 years 



Statistical Basis for Statistical Monitoring and 
Quality Control: Rational Sampling 

Analysis 

• Sources of variation 

• Sampling unit 

• By site mean 

• Sampling frequency 

Monitoring Applications 

• Endpoint data across sites 
(pain scores) 

• Number of AEs/SAEs across 
sites 

 

… 

X 



Application to Clinical Monitoring 
Process Monitoring Differences in 
Clinical Trial Setting 

• Units to be monitored may 
be more complex in a 
clinical trials setting 
– Patients, repeated measures, 

missing data, staggered 
accrual, etc. 

• Human investigation versus 
product investigation 
– Ethical obligations 

 

Process Monitoring Similarities in 
Clinical Trial Setting 

• Both are processes which 
requiring monitoring over 
time 

• Documented evidence of 
being in control 

• Both require timely action 
when processes are out of 
control 

 



Benefits to Clinical Monitoring 

Bring issues to forefront sooner (that 
might otherwise be missed) 

Instill rigorous process control 
procedures that result in improved trial 
and data quality 

Identify needed training to implement 
sooner 

Improve monitoring efficiency 

 



Application of Shewhart X-bar and 
Range Charts in Clinical Trials Setting 
• Time between Expected and Actual Visit 

UCL 

LCL 

R 

UCL 

LCL 

X 

R 

X 

Visit 1 

Time 

R 

X 

UCL 

LCL 

R 

UCL 

LCL 

X 

Visit 3 

Time 

UCL 

LCL 

R 

UCL 

LCL 

X 

Visit 2 

Time 

R 

X 

Typically found at a site visit on 
individual subject basis 
Sometimes found during listing 
reviews 
Better approach: review 
consistently  

Action 

needed 



Application of X and Rm Charts in 
Clinical Trials Setting 
Physiologic parameter of interest 

Systolic Blood Pressure (mmHg) 

X X 

UCL 

LCL 

Rm Rm 

UCL 

LCL 

Time 

Potential Interpretations 

• Process in control? (Y/N) 

• Data not likely to be 
accurate 

• Measurements being 
taken incorrectly 



Application of P-Chart in Clinical Trials 
Setting 
 Questionnaire Completion Compliance by 

Study Visit 
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compliance issues 



Approaches to Clinical Monitoring 

Current Approach 

• Patient by patient 
review 
– Listings 

– Outliers 

• Aggregated review 
– Frequency plots for 

parameters of interest 

– Confidence interval 
calculations 

 

+ SPC Approach 

• Systematic continuous 
monitoring 
– Quick identification of issues 

• Statistically-principled 
monitoring 
– Based on sampling 

– For decision making 

 



Defining Site Risk 

High Risk Site 

• Delayed data entry 

• High number of queries 

• Multiple data points fall 
outside of quality control 
measures 

• Endpoint data as outlier 

• Safety data as outlier 

• No data outliers 

• No data queries 

Low risk site 

• Data entry acceptable 

• Average number of queries 

• Responsive 

• Data points have normal 
distribution of average 
values 

• Safety and endpoint data 
consistent with study 
averages 

 



Are you currently working 
with statisticians to 

develop monitoring plans 
and assess data quality? 



Update Monitoring Practices Before 
Hitting the Road Again… 



Risk-based Monitoring Recommendations 

Team 
Approach 

Cross functional 
communication, 

analysis and input on 
monitoring plan 

Monitors, 
Statisticians, Data 

Management, Project 
Leader 

Risk 
Assessment 

Analyze unique aspects 
of protocol, subject 
population and sites 

Identify critical 
variables and study 

procedures 

Evaluate safety risks 

Apply statistical theory 
to quality control of 

clinical trial processes 

Monitoring 
Plan 

(Simplify) 

Identify monitoring 
approaches 

appropriate for trial 

Specify monitoring 
methods and data 

review plan 

Outline ongoing 
statistical analysis to 

be used for data 
quality monitoring 

Statistical 
tools 

Quality control analysis 

X and R charts to 
review large amounts 

of data over time 

p value charts to 
review variation 



Summary 

Monitoring Approaches 

Overview of FDA Guidance on Risk Based 
Monitoring 

Types of monitoring 

Monitoring plan 

Risk Assessment 

Statistical Analysis to Support Monitoring 
Activities 

Monitoring Practice Recommendations 
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