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Typical Experimental Design in Safety Pharmacology
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Crossover 4X4 Latin Square Design

Treatment 
Period I

Treatment 
Period II

Treatment 
Period III

Treatment 
Period IV

Dog 1 LD HD MD V

Dog 2 V MD LD HD

Dog 3 HD LD V MD

Dog 4 MD V HD LD

4 Dogs

4 Treatments:

V – Vehicle
LD – low dose
MD – mid dose
HD – high dose

4 Treatment Periods
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Typical Experimental Design in Safety Pharmacology
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Crossover 4X4 Latin Square Design
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Baseline Post-administration

Each Dog at each Treatment Period:

Treatment 
Period I

Treatment 
Period II

Treatment 
Period III

Treatment 
Period IV

Dog 1 LD HD MD V

Dog 2 V MD LD HD

Dog 3 HD LD V MD

Dog 4 MD V HD LD

4 Dogs

4 Treatments:

V – Vehicle
LD – low dose
MD – mid dose
HD – high dose

4 Treatment Periods
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New guidance (08/2022)
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New guidance (08/2022)
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Journal of Pharmacological and Toxicological Methods 
Volume 123, September-October 2023, 107270

„Best practice considerations for nonclinical in vivo cardiovascular telemetry studies
in non-rodent species: Delivering high quality QTc data to support ICH E14/S7B 
Q&As“
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I. Based on the cohort of historical studies (15-30)  →What to do if less than 15 studies conducted?

Study 3Study 2Study 1 Study N…

Historical QTc Sensitivity → Historical Power Analysis
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MDD is the smallest difference between the means of the treatment and control 
groups that can be statistically significant (with 80% power).

Historical QTc Sensitivity → Historical Power Analysis

MDD

Difference
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II. Data reduction method. Super-intervals can be built. → How are the super-intervals to be chosen?
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Baseline Post-administration

Historical QTc Sensitivity → Historical Power Analysis
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II. Data reduction method. Super-intervals can be built. → How are the super-intervals to be chosen?

-2:00h                           0:00h     0:30h     1:00h      1:30h     2:00h                                          …    22:00h

Baseline Post-administration

I super-interval                 II super-interval                                            mth super-interval

ANOVA: Post-administration ~ Dog + Treatment + Treatment Period 

For each super-interval:

Historical QTc Sensitivity → Historical Power Analysis

ANOVA ANOVA ANOVA
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MDD is computed for each super-interval in each historical study.

MDD_1_I          MDD_1_II                            MDD_1_M

Study 1

I super-interval II super-interval M super-interval

Study 2

I super-interval II super-interval M super-interval

MDD_2_I       MDD_2_II                            MDD_2_M
…

Historical QTc Sensitivity → Historical Power Analysis
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MDD is computed for each super-interval in each historical study.

MDD_1_I          MDD_1_II                            MDD_1_M            → MDD_1:=median(MDD_1_I,…, MDD_1_M)

Study 1

I super-interval II super-interval M super-interval

Study 2

I super-interval II super-interval M super-interval

MDD_2_I       MDD_2_II                            MDD_2_M       → MDD_2:=median(MDD_2_I,…, MDD_2_M)

…

MDD of the study is the 
median of MDDs for 
super-intervals in this 
study.

Historical QTc Sensitivity → Historical Power Analysis
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MDD is computed for each super-interval in each historical study.

MDD_1_I          MDD_1_II                            MDD_1_M            → MDD_1:=median(MDD_1_I,…, MDD_1_M)

Study 1

I super-interval II super-interval M super-interval

Study 2

I super-interval II super-interval M super-interval

MDD_2_I       MDD_2_II                            MDD_2_M       → MDD_2:=median(MDD_2_I,…, MDD_2_M)

…

MDD of the study is the 
median of MDDs for 
super-intervals in this 
study.

Historical MDD is the median of the MDDs for the studies: MDD:=median(MDD_1,MDD_2,…,MDD_N) 

Historical QTc Sensitivity → Historical Power Analysis
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III. Historical MDD for the built super-intervals represents the median MDD for the averaged values

→ How helpful is it for the determination of the QTc prolongation?
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IV. „Historical MDD should be less than 10 ms“

→ Safety pharmacologists feel obliged/demand to build a statistical methodology that delivers MDD 
less than 10ms



www.chrestos.de

Summary

I. Results of the historical power analysis heavily depend on the applied statistical methodology

II. Safety pharmacologists feel pressure from the authorities and want to obtain the historical 
MDD under 10 ms by any means

III. Nevertheless, the chosen statistical methodology should satisfy needs of the biological 
interpretation
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Thank you for your 
attention!

(any questions, concerns, comments, advices?)
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