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Clinical Graphics throughout Trial Lifecycle 
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Report vs. Exploratory Review Graphics 

 Graph may not be self-contained 
 Interactive – brushing, drill-down and 

metadata 

 Graph may not be documented 
 Data analyst produces to explore data  

 

 Examples 
 Clinical data review by/with clinician 
 Viewing all data – data cleaning 
 Model diagnostics 

 Color and Format   
 Few pre-defined rules 
 Just make it clear and easy to interpret 

 

 Device  
  Interactive 

Report                                             Review  
 Graph must be self-contained 

 In-text figures should have an 
explanation in the caption 

 Graph must be documented 
 Log file, time stamp 
 Source data and output file references 

 Examples 
 NDA Submission 
 Scientific Publication 
 Clinical Study Report and Presentation 

 Color and Format   
 Interpretable in black and white 
 Compatible with Microsoft Word  
 Resizable 

 Device  
 WMF, PDF,  PS 
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 Trial Design 

 Safety Data Analysis 
 Laboratory Measurements 
 Vitals Signs Measurements 
 Adverse Events 
 Patient Profiles  

 Efficacy Data Analysis 

 Trial Metrics and Operations 

 

Clinical (Statistical) Graphics - Task Forms 

Many domains, functions benefit from statistical graphics 

O’Connell and Pietzko (2009), Statistical Graphics for Exploration 
Presentation, Publication and Submission in Clinical Development 
TIBCO Whitepaper (available on request) 



© 2010 TIBCO Software Inc. All Rights Reserved. Confidential and Proprietary. 

6 

 Lots of data 
 Many variables (labs, AE’s, vitals, …) 

 

 Statistics / Analytics – FDA 
 “P-values can provide some evidence of 

strength of the finding, but unless trials are 
designed for hypothesis testing (rarely the 
case), these should be thought of as 
descriptive... 

 “It should be appreciated that exploratory 
analyses... are a critical and essential 
part of a safety evaluation....” 

 
 

Safety Data Analysis – Summary for Today  
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 Lots of data 
 Many variables (labs, AE’s, vitals, …) 

 

 Statistics / Analytics 
 Forget about p-values !!!  

 Testing multiplicity issue doesn’t exist !! 

 Statistics: analyze data at subject level e.g. 
machine learning to prioritize AE/lab signals 
 

 Graphics – the key to success 
 Targeted statistical graphics: AE’s, labs, vitals 

at population and patient level 

 Interactive data review – patient profiles  

 Graphical Review – early and often !! 

Safety Data Analysis – Summary for Today  
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 Labs 
 Which patients have changes in lab tests during trial  
 Is there temporal causality of drug / conmed intake  
 Liver labs and FDA DILI Guidance – Hy’s Law 

 

 Adverse Events 
 Review the TME’s and DME’s (e.g. cardio events) 
 Are adverse events related to treatment or conmeds? 
 Patterns of AE onset  

 

 Vitals and QT prolongation 
 Which patients have elevation in QTc during trial (FDA E14 Guidance) 
 How do these subjects fare re. QTc and other safety issues 

 

 Combinations of data 
 Con meds, demographics, medical history, exposure 
 Review subjects with AE and lab combinations e.g. rhabdomylosis 
 Patient level analysis – Patient Profiling 

Safety Questions and Data Sources 



     Labs                      Shift Plot: Highlight Elevations                     Review 

Highlight elevated labs (top left corners) 
Subjects saved to active subpopulation 



     Labs                          Shift Plot: Drill to Hy’s Law                         Review 

Simultaneous Elevations of BILI and AST/ALT 
-  > 5.5x ULN BILI; > 3X AST/ALT  
- Hy’s Law violation in Placebo Subject 
- Remove – protocol violation 



     Labs                                           Shift Plot                                       Report  



     Labs                Multivariate Scatter Plot by Treatment           Report 



     Adverse Events                     PT Dot Plot                                     Report 

Data: Mehrotra and Heyse 



     Adverse Events                 PT Double Dot Plot                              Report 

Data: Mehrotra and Heyse 
Graph: Amit, Lane, Heiberger 



     Adverse Events                        p-Risk Plot                                  Report   

Data: Mehrotra and Heyse 



QT Prolongation                  Time Box Plot                             Review 

Highlight elevated QTc 
> 30 ms (E14 Guidance) 

Filter panel 
- Click to subset 



QT Prolongation          Line Plot Drill to QTc Profile            Review  

Subject has elevated delta (>30 ms) and elevated QTc (>500 ms) 
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Graph: Bushnell 

QT Prolongation                    Delta Plot                                  Review  



    Combinations                     Patient Profile                                 Review 



     Combinations                       Patient Profile                                Report 



     Combinations                      Patient Profile                                Report 

Graph: Austin 



Karina Stender, PhD, System & Process Specialist,  Biostatistics 

H. Lundbeck A/S  

Graphics 
    

Deployment and Production  
in  

Drug Development at H. Lundbeck A/S  
 
 

Karina Stender , PHD 
Systems & Process Specialist, Biostatistics  

PSI, Brighton, May 19th 2009  



Lundbeck Case Study - Scientific Output Catalogue 

H. Lundbeck A/S      



Sci. 

Outputs 

Lundbeck Case Study - Data Flow & Reporting Systems 
Implemented Solution 
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A Case Study for  
More Effective Use of Graphics 

Susan Duke, MS, MS 
Associate Director, 

 Biostatistics Development Partners 

 
Sept 17 2008 

ASA FDA/Industry Workshop  

Graphics Standardization – GSK Case Study 



Home Page 

Graphics Standardization – GSK Case Study 



Quote from Avandia Statistics Mgr 
 

For the RECORD (Avandia) interim analysis, we 
had less than 24 hours to unblind the trial and get 
a presentation together for a senior management 
briefing.  
 
Within this timeframe, using S-PLUS, we were able 
to produce highly impactful Kaplan-Meier and 
Forest plots, for a number of endpoints.  
 
The plots were very well received and I believe 
helped the group understand and interpret the data 
expeditiously.  
 
I doubt we could have developed the SAS code in 
time, not to mention to the same quality and level 
of impact. They were easy to export into word, 
powerpoint, pdf.  
 
I thought someone should know that efforts to roll 
out S-PLUS have been i) appreciated and ii) 
worthwhile 

 

S-PLUS Toolkit graphs from Home, et al, N Engl J Med 2007;357. 

Graphics Standardization – GSK Case Study – Avandia  
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ASA Statistical Graphics (and Computing) Newsletter 
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 Statistical Graphics are at the core in the analysis and 
interpretation of clinical / safety data 
 Design – compare designs, understand potential trial behavior 
 Exploratory – understand the data, cleaning and outliers 
 Review – all components of population and patient level data 
 Submission – clinical study reports  
 Presentation, Publication – scientific and marketing applications 

 

 Standardization of Clinical Graphics – incorporating statistical 
graphics principles – is key 
 Same graphs in reports and exploratory data browsing 
 Graphical language across organizations and industry 

 

 This is widely recognized by industry and the FDA 

Vision for Statistical Graphics 



 TIBCO Spotfire - Clinical 
 Exploratory Review, Operations, Safety 
 Spotfire Clinical Templates 
 S+/R Integration 

 TIBCO Spotfire S+ 
 Package system, graphics, big data, eclipse 
 Graphics focus 

 

 S+ Clinical Graphics  
 Clinical Graphics (Report Graphics) 
 S+ Engine 

 Integration of Products in Motion 
 TS and S+  
 TS and S+CG  
 S+ and S+CG  

TIBCO Graphical Software for Clinical Development 

Spotfire - Clinical 

S+ /  Clinical Graphics 

TIBCO Spotfire S+ 
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Questions 

Michael O’Connell, Ph.D. 

Sr Director, Analytics 

TIBCO Software  

moconnel@tibco.com 

+1 919 7401560 

mailto:moconnel@tibco.com
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