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RISK BASED 
MONITORING INTRODUCTION TO RISK BASED MONITORING 

• Clinical Trials are performed at different sites (hospitals) where patients are undergoing treatment 
with a particular drug. Those patients are followed for drug efficacy and safety. In some cases, 
because of the drug, patients are having severe adverse events, are withdrawing, are other non-
wished effects or events. This can happen at particular sites and those sites must be monitored 
very closely. Those sites are flagged as underperforming. 
 

• Current operational practices used in clinical trials are expensive and do not guarantee data 
quality. Such as “Source Data Verification”, track CRFs from data source for completeness, 
accuracy, and verifiable. This is done by on-site monitoring from medical doctors that monitors on 
site the performance of the different sites. 
 

• Through modernization, including use of technology enablers, efficiencies can be gained without 
impacting subject safety by implementing quality risk management approaches to clinical trial 
oversight. 
 

• There is movement of on-site monitoring to centralized risk based monitoring 
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RISK BASED 
MONITORING REGULATORS GUIDANCE since 2011 

4 August 2011  
EMA/INS/GCP/394194/2011  
Compliance and Inspection  
 
Reflection paper on risk based quality 
management in clinical trials  
Draft  

It has been suggested that a statistical approach to central monitoring can “help improve the 
effectiveness of on-site monitoring by prioritizing site visits and by guiding site visits with central 

statistical data checks,” 
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RISK BASED 
MONITORING 

 
INTRODUCTION TO RISK BASED MONITORING 
 

How well does the sites performing, can enable life sciences companies to target and prioritize 
resources around identifiable risks with a more centralized risk based monitoring approach?  
Risk based monitoring is all about 

• Patient Safety is of paramount concern 
• Eligible patients are being enrolled 
• Protocol procedures are being followed 
• Accurate data are being collected 

 
• Advantages:  

• Site performance 
• Protocol compliance 
• Monitoring standards 

 
• The outcome of RBM: 

• Up to 30% of a clinical trial cost is site monitoring 
• Average cost of phase III trial depends on therapeutic area and varies between $10M to $30M. 
• RBM could reduce clinical trial cost by 10%, perhaps more. 
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TRANSCELERATE 

 
• Ten biopharmaceutical companies announced Sept. 19 2012 the formation of 

TransCelerate BioPharma Inc., a nonprofit intended to accelerate new medication 
development. Nowadays, 18 members 
 

•  TransCelerate BioPharma Inc. (TransCelerate) developed a methodology that shifts 
monitoring processes from an excessive concentration on Source Data Verification to 
comprehensive risk-driven based monitoring.  
 

RISK BASED 
MONITORING 
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RISK BASED 
MONITORING EXAMPLE RISK-BASED MONITORING METHODS 

 

• Employ risk indicators to rate potentially problematic sites for further follow-up 
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Agenda 
 
• WHO wa ARE   

 
• Our SAS environment;  

 
• Some stories, perceptions and observed trends    

 
• What wa started off with   

 
• What ARE typical conceptual issues with CSM  

 
• What ARE wa doing now     

 

 
 
 
 
 
 
 
 
 

 
• What is Central Statisticial Monitoring (CSM) ? 

 
• What should be top-priorities?  

 
• How are we presently implementing CSM  

 
• A demonstration of the resulting SAS JMP Clinical template for CSM (beta version)     

 
• Practical aspects  

 
• Questions       

 
 

 

 
Agenda  
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What is CSM, Central Statistical Monitoring ?  
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Quotes from FDA 2013 Guidance on Risk-Based Monitoring * 
  
 
 
 

* FDA Guidance for Industry: Oversight of Clinical Investigations – A Risk-Based  
Approach to Monitoring, August 2013. http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf 

“… focusing on the most critical data elements, are  
more likely than routine visits to all clinical sites  and  
100% data verification  to ensure subject protection and  
overall study quality” 

“ Conduct statistical analyses to identify data trends not easily  
   detected by onsite monitoring, such as …  
   checks for unusual distribution of data within and  
   between study sites, such as too little variance … 
 

“… routine review of submitted data to identify and follow-up  
on missing data, inconsistent data, data outliers, and … 
that may be indicative of systemic or significant errors in data  
collection and reporting at a site” 
 

http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf
http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf
http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf
http://www.fda.gov/downloads/Drugs/.../Guidances/UCM269919.pdf
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Statistical analyses conducted in real time 
  
1. to detect, at the site level, poor performance, data errors,  

or fraud by finding anomalous data patterns, such as  
 
- lack of variation,  
- odd correlation structures,  
- high or low incidences,  
- digit preferences,  
- and incorrect/clustered dates/times 
 

2. to identify general ‘scientific’ data trends not easily detected by  
on-site monitoring 
 
 

Ferring’s Definition of Central Statistical Monitoring  
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WHAT SHOULD BE TOP-PRIORITIES: FURTHER PRIORITIZED 

1. Fraud by particular sites  
 
 

2. Generally ’poor’ recruitment  by 
many sites  
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1% ? 
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Source: Statistics and Truth, Putting Chance to Work by  C.R. Rao (1989) 
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Poor Recruitment as reflected by artifically inflated baseline 
values used for eligibility 
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An observed trend I worry about slightly  

Careful not to turn into burocrates       
and stare at automated blinking lights 

”SAS JMP 
Clincial 
template”  

RACT 

IQRMP 

CGRI 

Source: TransCelerate PP  

The core should be true  
detective work 
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HOW ARE WE PRESENTLY IMPLEMENTING CSM  

 
• Central Statistical Monitoring: SAS JMP Clinical 

 
Jointly with SAS (Denmark)  have build  
a template (beta version) that a.o. 
 
(1) Allows evaluating site performance using  

statistical inference (p-values!)  
 

(2) Enables evaluation overall performance,  
particularly with regard to Recruitment Quality   

 
• Ferring is front runner 

• Template feeds back into future SAS JMP Clinical release 
• Collaboration with SAS JMP Cl in US (Richard Zink cs)  
• Yearly platform to share experiences with Roche/Novo a.o.     

 

Kasper Munck 
Business Delivery Manager 
SAS Institute A/S, Denmark 

Richard ZInk 
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A DEMONSTRATION OF THE SAS JMP CLINICAL TEMPLATE FOR CSM  



 
Copyr i g ht  © 2014 SAS Ins t i tu t e  Inc .  A l l  r ights  reser ve d.  

 
PRACTICAL ASPECTS  

• Requires instant availability of SDTM/ADaM (from FPFV onward). Having 
eCRF and CDISC standards  this is doable 
 

• Additional routine role for trial statistician:  data-mine the data from CSM 
perspective and discuss during clinical trial team meetings while trial is 
ongoing  

 
• Have to dealing with ”Ongoingness” of the data  

 
• Document: standard (push-on-one-button ) auto-reporting during the 

meeting 
 

• Define follow-up action as needed (e.g. re-train site, site- audit, stop trial, 
etc)  
 

• Requires new SOP(s)  on CSM only (after process has taken more shape)  
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PhUSE SDE, June 15, 2016 

 
Thank You  
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QUESTIONS  

http://www.google.se/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwidnqfM2PnKAhUDEpoKHSmdBs8QjRwIBw&url=http://www.staceyhankeinc.com/2014/trust-your-competence/business-man-question-mark-2/&psig=AFQjCNHDWdZU5CuJyX7Wk1LuT_u7RnYJBA&ust=1455622977662822
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BACK UP  
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SCREENSHOTS OF 

SAS JMP CSM 
TEMPLATE 
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EXAMPLE (CS36, IPSS ITEMS ): CORRELATION MATRIX 
PLOTS BY SITE 

Ad –hoc Programming in R (instead of SAS)  
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A first impression:  Volcano plots –  
statistically signficantly and clinically relevantly outlying sites  
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Example of Volcano plot (genomebiology )  
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EXAMPLE (CS36, DEGARELIX IN BPH):     LACK OF WITHIN–

SUBJECT  VARIATION  
 

What you would expect Hmmm ?? 

Ad –hoc Programming in R (instead of SAS)  
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A few stories from the past  

Hector, from ”Meggicco” 

From a Ph III, Global HRT trial 

http://www.google.se/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://hillblocksview.blogspot.com/2012/03/worlds-worst-inventor-20.html&ei=1wMHVa6tE8rvUpuvgaAG&bvm=bv.88198703,d.d24&psig=AFQjCNH2x_rIXa4NGvLHQIfvJqMUUzZSlQ&ust=1426609489476904
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Hector ’s method of  
”adhering to the ITT principle (complete data)” 
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