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Abstract Alm Discussion

Background: Efavirenz (EFV) pharmacokinetics (PK) is characterized by large inter-patient variability and a correlation between plasma exposure and efficacy has been To develop and assess an IVIVE model for EFV PK and PD. The effect of _ o
described. The aim of this study was to develop a physiologically-based model to simulate EFV PK and PD in virtual human subjects. The IVIVE model predicted the PK and PD of EFV in individuals
Materials and Methods: In vitro data describing the chemical properties, ADME of EFV and the effect of CYP2B6 516 genotype on CYP2B6 protein expression in liver dose reduction (from 600 to 400mg) on PK and PD investigated in virtual with different CYP2B6 genotypes. The PK of EFV was correctly
tissue were obtained from published literature. These data were used to simulate EFV (600mg once daily) PK using Simcyp Simulator. Simulated PK parameters, such as subjects with different CYP2B6 genotypes. _ o ' _ |

Ctrough, Cmax, AUC, and the impact of 516G>T genotype were compared with clinical observations. PK/PD was characterised using data from Csajka et al. and predicted based only on in-vitro data and this model is a
Marzolini et al. and a significant correlation between C8-16hr and viral suppression was identified. This was incorporated into the IVIVE and the effect of dose reduction to
400mg once daily on PK and viral load simulated.

Results: In a virtual Caucasian cohort of 500 patients the simulated Ctrough was equal to 2275 + 2045 ng/ml and Cmax 3438 £ 2246 ng/ml. Clearance (CL/F) was 15.6
I/nr for 516 GG, 11.4 I/hr for 516GT and 6.4 I/hr for 516 TT. Overall, the mean (95% CI) probability of achieving viral suppression was 80% (44-99) and 75.5% (33-99),
81.6% (41-99), 88.8% (61-99) in patients with 516 GG, 516 GT, 516 TT genotypes, respectively. Following dose reduction to 400 mg, overall mean probability of viral
suppression was decreased to 73.4% (34-99), and to 69.2% (26-97), 76.7% (34-99), 84.9% (53-99) for 516 GG, 516 GT, 516 TT genotypes, respectively. good agreement with published data as shown in Table 3.

Conclusions: The model developed predicted the PK and PD of EFV in individuals with different CYP2B6 genotypes. These simulations indicate that genotype-guided

reference values

paradigm example of the IVIVE potential.
Results

Our study has some limitations, since EFV is metabolised by
In a virtual cohort of 500 individuals the simulated PK parameters were in several CYPs, the inclusion of all genetic variants and a more

detailed description of metabolism and induction of enzyme

In addition the role of transporters in the regulation of EFV

Introduction e R o o f AL Simulated Reference [11] disposition has not been fully investigated and clarification of the
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The pharmacokinetics (PK) of efavirenz (EFV) is characterized by % € 5.8 % SACIORS DESIGN C..e (MQIL) 3457 + 1964 4063 + 1165 role of transporters in the disposition of EFV might help to

large inter-patient variability [1]. CYP2B6 is the main enzyme explain part of the variability observed in EFV PK. This
Cirough (NG/ML) 2219 £ 1784 1764 + 1008

responsible for EFV metabolism and CYP2B6 polymorphisms can simulation approach can be used to investigate clinically

VOLUME OF
markedly affect EFV exposure, with 516G>T (rs3745274) considered Lung DISTRIBUTION AUC (ng/mL-hr)| 67010 + 47204 57960 + 22995 relevant ‘what-if’ questions, such as the whether genotype-

Adipose CLEARANCE

Heart ABSORPTION The 516 GT and 516 TT genotypes were correlated with a CL/F decrement

and pharmacodynamics has been investigated in several studies, a j DRUG-DRUG individual differences in exposure. The current model has been
rein INTERACTION of 26% and 54%, respectively. In a recent population pharmacokinetic study,

Muscle
POSE REDUCTION the effect of 516 GT was to decrease EFV clearance by 22% and 57% for

have been suggested [3]. Skin oK IN SPECIAL with NRTIs such AZT, d4T and ddl (1). Currently TDF and FTC

o POPULATIONS 516 TT [12]. 93 patients could be included in the analysis with 14 virologic

to be the main genetic variant [2]. The relationship between EFV PK based dose reduction strategies are feasible to manage inter

putative MEC of 1 mg/L and upper concentration for toxicity of 4 mg/L developed using a PK/PD equation derived for patients treated

The in vitro in vivo extrapolation (IVIVE) is a “Bottom-Up” approach to are commonly prescribed with EFV and consequently the effect

failures. 65 patients (68%) were male, the median age was 38 years (IQR,

model pharmacokinetics of drugs using in vitro data such as

physiochemical characteristic of the drugs, intrinsic clearance in | o | o | 33-44), the median body weight was 66 kg (IQR, 60-75 kg), and. EFV
Figure 1. Known variability in demographic and biological (genetic and

of these NRTIs may be underestimated in the current model.

human |iver hepatocytes and transporter aﬂ:|n|ty The S|mcyp p|a8ma exposure was |dent|f|ed as the Only independent pl’ediCtOI‘ Of Vil‘al

environmental) factors is incorporated in PBPK models with drug-specific )
Simulator is a platform for IVIVE and can simulate oral absorption, ohysicochemical properties. Several dosing strategies can be included in the suppression via logistic regression analysis, for log10 Cg ., the odds ratio Conclusion

tissue distribution, metabolism and excretion of drugs in virtual simulation and different cohorts can be selected. (OR) = 22.6 (95% CI, 1.37-372), p =0.029. These simulations indicate that genotype-guided dose
populations (Figure 1). Simulated PK variables for a dosing of 400 mg at steady state for a cohort of reduction could be used in patients without compromising

. . _ .
Table 1. Drug properties e e 500 virtual patients were: C,,4, Was equal to 1480 + 1190 ng/ml, C, ., 2305

Methods VP E— T 516G>T on hepatic CYP2B6 + 1309 ng/ml, AUC 44673 + 31470 ng/mL.h.

In vitro data describing the physiochemical properties, absorption and logP 4.6 SXPress on s1eEe SEIEEE I [Prespeehve Sllines) tels

metabolism of EFV and the effect of CYP2B6 516 genotype on CYP2B6 Protein binding 98% S0 C6 B3 Table 4. Simulated pharmacokinetic variables and probability of viral suppression at
Caco-2 Papp 2.5 (106 cm/s) CYP2B6 24 pmol/mg-prot steady state, at a dose of 600 mg and 400mg for a cohort of 500 virtual patients
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viral suppression and our model could form the basis of

protein expression in liver tissue were obtained from published literature or

EFV metabolism to

suppression data from Csajka et al and Marzolini et al was used [1, 3].
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