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Supplementary Figure 1 Observed data versus final PopPK model individual and population 

predictions: (A) linear plot; (B) log plot. Solid line, Loess smooth; dashed line, line of identity 
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Supplementary Figure 2 Final PopPK model conditional weighted residual (CWRES) assessments 

by individual study. (A) CWRES versus time after first dose; (B) CWRES versus time after first dose 

at steady state; (C) CWRES versus time after last dose; (A–C solid line, Loess smooth; dashed line, 

zero); (D) Estimated CWRES versus theoretical quantiles of the normal distribution (solid line 

through 25th and 75th percentiles); (E) Density plot and histogram of CWRES  

(solid line, density of N[0,1]) 
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Supplementary material: empirical versus explicit binding models 

 

The explicit binding model (below), which included a saturable rate constant describing the transport 

of balovaptan to the peripheral binding compartment, significantly improved OFV (ΔOFV –660), but 

did not converge and was unstable during estimation: 

𝑑𝐴𝑎

𝑑𝑡
= −𝐾𝑎 × 𝐴𝑎  

𝑑𝐴𝑐

𝑑𝑡
= 𝐾𝑎 × 𝐴𝑎 −

𝐵𝑚𝑎𝑥 × 𝐾𝑝𝑐 × 𝐴𝑐

𝐾𝑚 + 𝐴𝑐
+ 𝐾𝑝𝑐 × 𝐴𝑝 − 𝐾𝑒 × 𝐴𝑐  

𝑑𝐴𝑝

𝑑𝑡
=

𝐵𝑚𝑎𝑥  × 𝐾𝑝𝑐 × 𝐴𝑐

𝐾𝑚 + 𝐴𝑐
− 𝐾𝑝𝑐 × 𝐴𝑝  

Where the elimination rate constant was defined as 𝐾𝑒 =
𝐶𝐿

𝑉𝑐
 , subscript “a” refers to 

absorption, “c” to the central compartment, and “p” to the peripheral compartment. 

By contrast, an empirical binding model (below) that described distribution volume as a 

decreasing Emax function based on the amount of balovaptan in the central compartment, resulted in a 

larger drop in OFV (ΔOFV –887) and removed the bias between Vc/F and dose: 

𝑑𝐴𝑎

𝑑𝑡
= −𝐾𝑎 × 𝐴𝑎  

𝑑𝐴𝑐

𝑑𝑡
= 𝐾𝑎 × 𝐴𝑎 − 𝐾𝑐𝑝 × 𝐴𝑐 + 𝐾𝑝𝑐 × 𝐴𝑝 − 𝐾𝑒 × 𝐴𝑐  

𝑑𝐴𝑝

𝑑𝑡
= 𝐾𝑐𝑝 × 𝐴𝑐 − 𝐾𝑝𝑐 × 𝐴𝑝  

Where the central volume of distribution was defined as: 𝑉𝑐 = 𝑉0 × ቀ1 −
𝑉𝐿𝑚𝑎𝑥 × 𝐴𝑐

𝐴𝑐 + 𝑉𝐿𝐴50
ቁ 

And the rate constants were defined as: 

𝐾𝑒 =
𝐶𝐿

𝑉𝑐
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