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Abstract: Pharmacodynamic Models:

. . s . -~ + Multiple direct and indirect PD models were fitted to Cp-time and PD effect-time profiles for 7.5 mg p.o. * Additional observed data for DSST effect after 15 mg p.o. of midazolam were
PL_erose. To predict the drug-drug interaction effect of saquinavir on midazolam administered without saquinavir [4] available in literature from a different study without saquinavir [2].
midazolam pharmacodynamics (PD). ) )

) ) o ) « Three direct PD models (Linear, Emax and Sigmoid) resulted in close matches between observed and + The three direct models were refitted across two sets of data (7.5 mg and 15
Methods: The absorption and pharmacokinetics (PK) of mldanglam and simulated effect-time data for two types of midazolam PD effects (MWT and DSST) with Sigmoid model mg) for p.o. administration of midazolam without saquinavir.
?gicr‘]:‘l'lrl‘:t‘i’gn‘geprﬁ]:'Tnlﬂatignf;zgera téeAt;J‘ Yﬁ;‘gg@;ﬁigg&t‘;" :n% being the best model for description of both midazolam PD effects without saquinavir. - Refitted models were used to predict the effect-time profile for 7.5 mg p.o.

f o I ¢ ! ' i _ti i i inavi midazolam dose [4] after saquinavir pretreatment.
midazolam models were previously validated by comparing the simulated « All three models were used to predict effect-time profile for 7.5 mg p.o. midazolam after saquinavir ) [4] q : p .
plasma concentration-time (Cp-time) profiles with experimental data for pretreatment [4]. * The pre(glctlon errors for the maximum effect for Linear and Emax models
intravenous (i.v.) and oral (p.o.) administration for each drug, as well as by » The Sigmoid model gave the best prediction of maximum effect for both PD effects with prediction errors were 17%.
comparing the prediction of the observed drug-drug interaction (DDI) of of 10% and 20% for DSST and MWT, respectively. * The maximum effect prediction error for the Sigmoid model was ~20%.
saquinavir on midazolam PiS. Models were fitted for several reported/PD « The maximum effect prediction errors for the Linear and Emax models were 20% and 40% for DSST and « The shape of the effect-time profile predicted by Sigmoid model was better-
{ienfgor;zzﬁe:ﬁ%gg;?gg riggé?sls\:vr::g?hﬁsfgeznv;;ﬁ iggzrﬁgforgd(:c(t:igé MWT, respectively. represented than with the earlier model fitted to a single set of observed
of saguinavi}’s effect on midazolam PK to estimate the drug-drug in’?(eraction « The shape of the predicted effect-time profile was better-represented with Linear and Emax models than data.
effect of Saquinavir on midazo|am PD Wlth SlngId mOdel (Figure 2 and Figure 3) 148 DEST_—DIHCE: Linear i DSST_— I}Ir.:_!: Emax
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Results: Baseline PD responses for midazolam (i.e., without saquinavir), E=E +SlopexC ELE Emax X Cp E=E7% Emax X Cp ':‘:+ i :} .
ol oSS ° =E, + SlopexCp =E+——2* =E+——~ B ; B\
such as the digit symbol substitution test (DSST) and the Maddox Wing Test EC.. +C ECZ +C’ w0l . ool |
(MWT), were equally well described by several different types of direct or 50 P 50 P [ . gu« \ ‘ Livg
indirect PD models, each resulting in a different prediction of the magnitude . MW+ Direct: Linesr A AT = Divwen: Brien - MW - Birect: Bigmold g" i a8 4
of saquinavir's effect on midazolam PD. Several models predicted the ] A | B ] C | s
maximum response within 20% of the observed maximum response; :: 5 ::: i
however, the prediction error was as high as 40% with other models. In the y $ y 7 (S A i [ e e B
absence of PD response data for different dose levels of midazolam, there g, | et £1 | L g. il = e R PTE Y ey R
was no obvious most relevant baseline PD model for each response. Blls - Bl o 2 = - ; ! .
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Pharmacokinetic Models: i e f g i o O after p.o. administration of 7.5 mg with
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Validated absorption/PBPK models for saquinavir and midazolam were used Tiems fhrn) s ey Tima (s} g b i’ (red) and 15 mg without saquinavir ]
to simulate pharmacokinetics of midazolam after p.o. administration of 7.5 Figure 2. Simulated (lines) and observed (points) PD effect-time profiles for midazolam after p.o. administration of 7.5 mg a il (magenta). PD effect (DSST) data was fitted
mg with and without saquinavir pretreatment (for details see AAPS 2011 with (green) and without (red) saquinavir pretreatment. PD effect (MWT) data was fitted with Direct:Linear (A), Direct:Emax e | with Direct:Linear (A), Direct:Emax (B), and
poster W5380) (B), and Direct:Sigmoid (C) model to observed data from a study without saquinavir (red). The fitted models were then o Direct:Sigmoid (C) mo_dels across two sets of
1 used to predict the effect of midazolam after saquinavir pretreatment (green). Saquinavir pretreatment consisted of 3-5 ol observed data after midazolam p.o.
days of 1200 mg of p.o. saquinavir dosed TID. F3 [ T e 1 1o C administration without saquinavir. The fitted
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Figure 1. Simulated (lines) and observed (points) Cp-time profiles of midazolam after A) i.v. administration victim drug’s unbound concentration affects the quality of prediction of

Figure 3. Simulated (lines) and observed (points) PD effect-time profiles of midazolam after p.o. administration of 7.5 mg

?é’;ﬁg ;nfé:g\,\mlL(lrseZ?s;;V:}vh,tr(‘r:li)(iﬂi\;g:;:;gﬁej saqwnaw::saqumawu’,”B) PL- t consustelg sz 3. With (green) and without (red) saquinavir pretreatment. PD effect (DSST) data were fitted with Direct:Linear (A), DDl on the PD of the victim drug.

5 days of 1200 mg of p.o. saquinavir dosed TID. Simulation of midazolam PK after pretreatment with Direct:Emax (B), and Direct-:Sigmoid (C) model to observed data from a study without saquinavir (red). The fitted models « Fitting PD models across multiple sets of observed data resulted in more
saquinavir used a fitted maximum inactivation rate constant (K., = 0.02 mint) for saquinavir inactivation were then used to predict PD effect of midazolam administered after saquinavir pretreatment (green). Saquinavir . o

of CYP3A4. Common model parameters are identical across all simulations. pretreatment consisted of 3-5 days of 1200 mg of p.o. saquinavir dosed TID. robust and more predictive PD models.
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