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Introduction BACKGROUND Bioequivalence (BE) studies are conducted to evaluate the similarity in pharmacokinetic (PK) and pharmacodynamic profiles
between two drugs or formulations'<. The primary metrics used to assess BE of PK profiles are the area under the concentration-time curve
(AUC) and the maximum concentration (C,,.,), which can be derived from individual concentration-time profiles using non-compartmental analysis3. The recommended
method for demonstrating BE in a parallel design study is the average BE approach, where BE is demonstrated if the two-sided 90% confidence interval* (Cl) of the
geometric mean ratios of both AUC and C, ., falls within predefined margins of 80-125% as recommended by the FDA'.

PROBLEM In some cases, high variability within a study may prevent the demonstration of BE. |f part of the variability is explained by other factors such as sex, a linear
model with drug/formulation and sex as predictors can account for such an effect, thus increasing the likelihood of showing BE. In that case, the new subgroups may also have
different variability, denoted as heteroscedasticity, for which there are different options to deal with in the context of linear modelling.

OBJECTIVE Compare the performance of the average BE approach and two R-based methods to handle heteroscedasticity in terms of finding BE (based on AUC) when
truly present: a) Pooled: the standard average BE approach, i.e., based on the pooled population and without considering sex as predictor of AUC.

b) HC3: a sandwich estimator approach implemented in sandwich: :vcovHC4:> (using method HC3, i.e., heteroscedasticity-consistent covariance matrix
estimation) which is applied to the linear regression model to correct the Cls for heteroscedasticity.

c) GLS: a restricted maximum likelihood approach implemented in nlme: : g1s® explicitly using the provided within-group heteroscedasticity structure.

*Based on the Two One-Sided Tests (TOST) approach.
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Conclusions Assuming a sex effect and different variances among groups, the HC3 and GLS methods were more likely to find BE when truly present
compared to the pooled BE approach. Performance differences between GLS and HC3 depend on the variance structure of the groups:
v' Equal performance with respect to different sample size distributions and effect strength of sex when variances were the same across male and female groups.

v' GLS was superior to HC3 when variances between sex differed.

« HC3 only considers the underlying heteroscedasticity structure when estimating the size of the 90% Cl.
« QLS already uses this information when estimating the effect size parameters, thus resulting in a higher chance to demonstrate BE when present.
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