Evaluating Metformin Exposure through PBPK Modeling: A
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Introduction Methods

- Meta-analysis of clinical studies has (1) Literature survey was conducted to collect clinical data in healthy volunteers and cancer subjects.
demonstrated that pharmag:oklnetlcs Descriptive meta-analysis was performed to evaluate the differences in PK of metformin in two populations.
of drugs may be altered Iin cancer

patients  compared to  healthy (2) The metformin model from the Simcyp® library including:
volunteers due to possible change In First-order absorption model.

drug metabolism [1]. Full PBPK model.
Elimination model: renal, biliary and metabolic clearance via CYP3A4.

- Post hoc analysis from clinical

studies have sh_oyvn _that rengl @ Simulations were conducted for metformin doses of 500 mg and 1000 mg once daily (QD), with 10 trials
clearance of creatinine is altered In comprising 10 individuals each, using the default North European Caucasian population for healthy subjects

cancer population compared to (ages 20-95 years) and the default cancer population (ages 18-95 years) available in Simcyp®.
healthy subjects [2].

@ Precision of the models was evaluated by calculating the Average Fold Error (AFE). Area under the

- Metformin exposure differs between concentration-time curve (AUC. ), peak plasma concentration (C,.,), and drug clearance rate (CL), were

healthy individuals and the cancer analyzed and compared between the healthy subjects and cancer patients to better understand the
population. Metformin Is eliminated differences in drug exposure and elimination across these groups.

roughly 80% through renal clearance
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cancer populations due to changes In

renal clearance. Figure 1 Schematic representation of the modeling strategy. Step 1 involves obtaining clinical data from literature through data

digitization. Step 2 entails using metformin model in Simcyp® by including metformin elimination and physicochemical parameters.
Step 3 include performing simulations in Simcyp®. Step 4 includes precision model evaluation and parameter comparison

Results

* Meta-analysis from literature studies have demonstrated that metformin exposure A) Mean Values of Systemic concentration in plasma of Metformin — Healthy subjects
IS In general higher in individuals with cancer compared to healthy individuals.
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» Calculated AFE for AUC, and C__, values were between 0.5 and 2, indicating a
reasonable precision of both healthy and cancer population PBPK models.
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Table 1: Comparison of Geometric Means of Key Pharmacokinetic Variables e
Between Healthy and Cancer Populations Based on Simcyp © Predictions. B) Mean Values of Systemic concentration in plasma of Metformin — Cancer patients
Dose 1000mg metformin HCL (free 780 mqQ) 500mg metformin HCL (free 390 mq) Molenaar Zhu
Healthy Cancer Ratio Healthy Cancer Ratio % v L% § e
AUC,( (CV) 21230 26740 . 10620 13370 . EEw | \ £
ng-h/mL (0.53) (0.59) ' (0.53) (0.59) ' e £ | ey 2577 ]
C....(CV) 2860 3370 1 1430 1680 1 5 Tiaaifl 7 Tie
ng/mL (0.52) (0.54) | (0.52) (0.54) '
CL/F (CV) 47.10 37.40 0.79 47.10 37.40 0.79 Figure 2 Metformin model prediction vs observations over time classified by clinical
L/h (0.49) (0.56) | (0.49) (0.56) | studies. A) include concentration time profiles from healthy population while B)
eGFR (CV) 109.34 2405 )68 109.34 2405 068 mclg_c:lg canfcer population. Sccl)lld purple ar}d o_rancglge lines rep_reslenf?)lthek mo_del
mL/min (0.45) (0.36) : (0.45) (0.36) : predictions for a 500 mg and 1000 mg metformin dose respectively. Black points

represent the data observations.
CV, Coefficient of variation; AUC, , area under the concentration vs time curve; C__,, maximum

concentration; CL/F, Clearance/Bioavailability at steady state; eGFR, estimated Glomerular Filtration

Rate
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