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Introduction

Pregnancy induces physiological changes that can alter drug metabolism, particularly via CYP450 and UGT pathways, increasing the risk of drug-drug interactions (DDls) [1].
Lamotrigine (LTG), used for epilepsy and bipolar disorder, shows reduced plasma levels during pregnancy due to increased UGT1A4 activity [2]. Efavirenz (EFV), an antiretroviral
metabolized mainly by CYP2B6 and partly by UGTs, is also affected by pregnancy and genetic variations [3]. Co-administration of LTG and EFV during pregnancy raises concerns about
altered drug exposure and treatment failure. PBPK and pregnancy-specific PBPK (p-PBPK) models for LTG and EFV were developed based on literature-derived parameters []4,5] and
GastroPlus® standard files [6], respectively, to assess UGT-mediated DDI risk and inform safe, effective dosing during pregnancy [7]

Workflow

Results - Model Evaluation and Validation

Table 3. Model validation results: pharmacokinetic parameters predicted (Pred) and observed (Obs) for oral administration of lamotrigine
(LTG) and efavirenz (EFV) in adults, for different doses. If %PE <25%, we considered it as actually supporting personalized dosing
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Figure 2. 24-h plasma concentration profiles of 600 mg EFV in
healthy female individuals (blue) and for different gestational
weeks: 10 (red), 20 (green), 30 (purple), and 40 (orange).

Figure 1. 24-h plasma concentration profiles of 200 mg LTG in
healthy female individuals (blue) and for different gestational
weeks: 10 (red), 20 (green), 30 (purple), and 40 (orange).

Table 5. The statistical metrics used to evaluate the PBPK models for lamotrigine (LTG) and efavirenz (EFV) in both
standard (non-pregnant adult males) and pregnant individuals indicate generally good predictive performance.

Table 2. Enzyme EFV and preparator steady state DDI predictions. EFV as a moderate CYP3A4 inducer for DDI predictions
using available induction parameters and observations.

Enzyme CYP2B6 CYP3A4 UGT1A4 UGT1A9 LTG EFV
Metric Standard Standard Pregnancy Pregnancy  Standard Standard Pregnancy Pregnancy
Cmax AUC Cmax AUC Cmax AUC Cmax AUC
AAFE 0.9130 1.0953 1.049 1.098 1.23 1.21 3.44 2.35
MAE 035 9.47 0.25 43 0.9 11.84 313 30.96
RMSE 0.35 9.47 0.25 4.3 0.9 11.84 3.13 30.96
Results - Drug-drug Interaction

Table 6. Results of the Dynamic Simulation Assessing Drug-Drug Interactions Between LTG and EFV in the Standard
PBPK Model, show no clinically significant increase in LTG exposure when combined with EFV

PBPK model Drug Fa [%] FDp [%]  F[%] ey Tmaxthl o poclen o A
Female LTG 1 1 1.0071 1.003 1 0001009  0.001016
. . (100 mg)  gry 1 0.976 0.973 0.991 0.933 0.000953 0.000934
Di Scussion 10 GA LTG 1 1 1.0071 1.003 1 0001009  0.001013
These published findings leveraged PBPK and pregnancy-specific PBPK (p-PBPK) I 1 R 0364 0388 1 PO0B345 - HO005eS
models incorporating literature-based Vmax and Km values to simulate the G (i -1 1 1 1001 1004 1 PO01009 0001013
pharmacokinetics and interaction of lamotrigine (LTG) and efavirenz (EFV) during EFV 1 0963 0958 0-987 0938 0000939 0.000923
pregnancy. — Co-administration of EFV led to a slight, clinically insignificant increase 30 GA (400 'C 1 1 e 00 1 DODTOYE - 00l
in LTG exposure across all gestational ages, indicating no need for LTG dose e EFV 1 0.961 0.955 0.986 0.941 0.000934  0.000919
adjustments. The LTG model reliably captured pregnancy-related reductions In e e 1 1 1.002 1.004 1 0.001007  0.001007
exposure. In contrast, the EFV model showed limited predictive accuracy, suggesting mg) EFV 1 0.963 0.956 0.985 1 0.000934  0.000916
the need for further refinement to address its complex metabolism during pregnancy.
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