
NISS Research Highlight 
Thorough QT Studies of 

Drug Safety 



NISS aids collaborative precompetitive research 

a.       drug safety, not efficacy 
b.  NISS facilitated work by Merck, Lilly 
c.   Industry gets cost-effective answers  
d.  Academia gets 

                    i.      Real data on important problems 
                   ii.      Financial support for faculty and / or 
         graduate students 
                  iii.      Publications 

 



Example of Normal ECG 



Some abnormal ECG are easier to 
detect than others 



Quantification of ECG 



Key features of the QT interval 

 a. Not QT but QTc, corrected for heart rate. 

 b. An increase in QTc is associated with 

                      Mortality (all causes) 

                      Sudden Death 

 c. QT measurement is 

                      Subjective 

                       Imprecise 

                      An extreme data reduction 

 



Project 1:  Improve Design & Analysis of 

                Thorough QT Studies 
 

• Lilly 2006 – 2007 

• Postdoc, NISS staff, Lilly statisticians 

• Correction for heart rate 

• Adjustment for baseline(s) 

• Mixed effects modeling of QTc 

 

 



Closer Look at QT measurement 

   a.  60 * 60 = 3,600 observations / patient / hour. 
 

   b.  Conventional summary relies on a few 
         selected heart beats.  
 

   c.  Automated QT measurement yields a time  
   series for ( QT, heart rate ): all beats. 



Project: 2:  Description of ECG Changes 

• Merck 2008 

• Questions posed by Merck cardiologists 

• Postdoc, NISS staff worked on research. 

• Biologically interpretable summary of each beat 

   - objective measure QT  

• Show changes over time from ‘reference beat’ for 
each subject. 

• Published Annals of Applied Statistics 2009 
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