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Introduction

For accurate assessment of the effect of drug candidate on repolarisation, individual 
correction of QT interval for changes in heart rate (HR) is being employed in telemetry 
studies. However, such correction may not be sufficient for compounds with effect on body 
temperature (BT), as core body temperature may also influence the duration of the 
repolarisation period. 

The aim of the current study was to obtain a profile of dexmedetomidine (DEX), a compound 
known to have an acute effect on multiple cardiovascular parameters, for Göttingen 
minipigs. The study was designed in line with best practice considerations (summarised in 
Rossman et al. (Ref.1)) to comply with the requirements of S7B/E14 Q&A guidelines). 

The objectives of the study were: 
(1) to apply best practice routines to characterise the compound with short period of action;
(2) to optimize the  procedure for processing of this type of data; 
(3) to add Göttingen minipig-specific reference values for the compound, earlier 
characterised in other animal models. 

The study was performed in 8 male Göttingen minipigs with implanted telemetry transmitters 
(M11-F2 from DSI) in two phases. First, the PK profile of DEX was obtained. Thereafter, in a 
subsequent phase, telemetry recordings were performed. First, baseline recordings were 
completed. Thereafter,  the recordings were performed with single dose of DEX or vehicle 
(saline) in a crossover design. During these recordings, two blood samples for exposure 
confirmation were collected, at 4 and 24 hours after dose administration. The total duration of 
the recording was 26 hours, 2 hours prior to dose and 24 hours post-dose. 
Data were evaluated for 7 superintervals (SI): 0 (-1.5 to -0.5h (before dose); 1 (Light period 1, 0-
4h post dose); 2 (Light period 2, 4.5-8h post dose); 3 (Dark period 1, 8.5-11.5h post dose); 4 
(Dark period 2, 11.5-14.5h post dose);  5 (Dark period 3, 14.5-20h post dose); 6 (Morning, 20.5-
24h post dose).
For individual correction of QT interval for HR (QTca), approach of Holzgrefe (Ref. 2) was used. 
For correction for changes in BT, the approach of Greiter-Wilke et al. (Ref.3) was applied.  

Materials and Methods

The telemetry-operated Göttingen minipig is a good model for assessment of drug-induced 

changes in cardiovascular parameters. 

The observed increase in the duration of QT interval following treatment with dexmedetomidine 

cannot be explained alone by reduction of heart rate and body temperature induced by this 

compound.

Appropriate selection and definition of superintervals used for statistical analysis is critical for 

data interpretation, in particular for the compounds with relatively short period of action.
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Results

DEX had a pronounced effect on HR (decrease) (Graph B), BT (decrease) (Graph C) and QT 

interval (increase) (Graph D).  The effect on all parameters was observed almost 

immediately post dose, which correlated well with quick increase in plasma levels of the 

compound (Graph A).  The effect on all parameters could be followed up on the curves for 

up to 8 hours (SI 1 and 2), however, the effect on QT and HR at 4-5 hours after dose was 

masked by the effect of feeding. For QT, QTca and BT, the effect of treatment was 

statistically significant for SI 1 and 2. For HR and QTcaT, the difference was statistically 

significant for SI 1 only. 

The observed length of QT interval during the initial hours after treatment could principally 

suggest pro-arrythmogenic potential of the compound. However, as both the reduced  HR 

(Graph B) and BT (Graph C) contribute to the duration of QT interval, this prolongation of 

QT interval could be secondary to the effect on HR and BT, rather than a primary effect on 

the heart. Individual QT correction for HR (QTca) gave small reduction in the magnitude of 

the effect of DEX (Graph E), and further correction for BT (QTcaT) made this effect even 

smaller (Graph F). The difference of DEX treatment to vehicle was,  however, still retained. 

The implementation of these corrections helped to create more detailed picture of the 

finding and to have better understanding of its clinical impact.   

The use of SI is recommended as the best practice approach, and it is recognised that the 

number and length of these SI’s need to be adjusted on the study basis. The results of the 

study, HR in particular (Table),  stress the importance of correct selection of duration and 

timing of SI’s for the compounds with relatively short period of action. Further, 

inclusion/exclusion of study-specific artifacts (e.g. dosing or feeding) in SI’s remain the 

subject of debate. Our data show that with very small artifact of IM dosing and fast 

developing test item-related changes, exclusion of the period immediately after dose would 

be inappropriate. On the other hand, the impact of feeding completely “masked” the 

effects of DEX on e.g. HR and QT interval (even after correction for HR and BT).  The effect 

of light/dark change was present but its impact on manifestation of response to treatment 

is debatable. 
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Table - Effect of DEX on heart rate: 
The impact of super interval selection on outcome of the statistical analysis 

Conclusions

Hours post 

dose
1h interval 2h interval 3h interval 4h interval 6h interval 8h interval 9h interval

1 NS
*

*
*

***

*
NS

2 **

3 *
*

4 NS

*5 NS
NS

NS
6 NS

7 NS
NS

NS8 NS

9 NS

NS = no significance, * = p<0.05, ** = p<0.01, *** = p<0.001
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