
Meta-analysis of Hepatic Clearance Predictions from in Vitro-in Vivo Extrapolation 
 
Christine M. Bowman1, L. Z. Benet1 

 

1
University of California, San Francisco 

 
Accurately predicting in vivo hepatic clearance from in vitro intrinsic clearance data is a 

crucial part of the drug development process and is commonly done using in vitro-in vivo 
extrapolation (IVIVE) methods.  However, there is a frequently cited trend that drugs that are 
highly protein bound and are substrates for hepatic uptake transporters often yield the worst 
predictions.  In this study, the accuracy of hepatic clearance predictions in 11 different data sets 
using human microsomes and hepatocytes was evaluated.  The second objective was to 
determine if a drug’s protein binding and classification according to the Biopharmaceutics Drug 
Disposition Classification System (BDDCS), which categorizes transporter effects on drug 
disposition, could be determinants of accurate IVIVE results.  Both in vitro systems (microsomes 
and hepatocytes) gave a large number of inaccurate results, defined as predictions falling more 
than 2-fold outside of in vivo values.  The weighted average of the percentage of inaccuracy for 
the data sets with microsomes was 77.3% and with hepatocytes was 70.3%.  BDDCS class 2 
drugs, which are subject to transporter effects unlike class 1, consistently had a higher 
percentage of inaccurate predictions.  However, the weighted average of the percent inaccuracy 
was still high in both classes, at 84.0% for class 2, and 67.6% for class 1.  There were always 
more inaccurate results for class 2 drugs that were highly protein bound, but the percentage 
inaccuracy for all highly protein bound drugs in both classes was similar (82.1% for class 1 and 
84.9% for class 2).  The results of this study emphasize that IVIVE for hepatic clearance needs 
to be improved through a better understanding of mechanisms as in vitro methods on their own 
are still not accurate, and considering BDDCS classification and protein binding cannot currently 
help predict accurate results. 

 


