Effect of Carbamazepine Daily Dosen Topiramate Clearance
— Population Modelling Approach

Marija Jovanoviél, Dragoslav Soké?, Iztok Grabnar 3, TomaZ Vovk3 Milica Prostran4, Katarina Vu &iéeviél, Branislava Miljkovi é*

1 Department of Pharmacokinetics and Clinical PhaymBaculty of Pharmacy, University of Belgrade, $rb
2 Clinic of Neurology, Clinical Centre of Serbia, Bedide

MEDICAL ‘W‘
!
‘\
i

3 Department of Biopharmaceutics and Pharmacokindtmsylty of Pharmacy, University of Ljubljana, Sémva FACULTY
4 Departmant of Pharmacology, Clinical Pharmacology &oxicology, School of Medicine, University of Behde, Serbia. 4
BACKGROUND AND OBJECTIVE | | PATIENTS |
Topir'amate (TPM) is a broad spectrum antiepilemicgchpprovc_ed for treatment Table 1. Characteristics of patients
of children and adults as mono- or co-therapy. Magyors can influence
variability in pharmacokinetics (PK) but also irethpeutic response.
The aim of the study was to investigate influenfcesobamazepine (CBZ) daily
dose on TPM oral clearance (CL/F) in adult patievith epilepsy. Gender M 41 (52.56%)
F 37 (47.44%)
METHODS | Age (years) 37.62 +10.76 19 - 67
BIOANALYTICAL ASSAY Weight, WT (kg) 75.19 +15.59 46 -113
>High-per_forrr_1ance liquid chromatography (HPLC) wiitlorescent detection Height (cm) 17245 2 10.47 150-198
for determination of total TPM concentration
Tobacco smoking 18 (23.08%)

POPULATION PK ANALYSIS

» NONMEM® software (version 7.2), Perl speaks NONME&Mersion 3.5.3),
Xposé, R®, Piran&

Table 2. Characteristics of TPM therapy and CBZ catherapy

» A one-compartment model with first order absorptol elimination TPM (mg/day) 318.91 +175.08 50 — 1200
» The first-order conditional estimation method witteraction (FOCEI) for SSTEVN TTGIGH 70 59.32%) AT R OEToToT
estimation of CL/F and V/F; Jwas fixed at the value 2h - 9 e T ’ ’
> Interindividual variability: CL/IF=TVCL*EXP(ETA(L)) (ma/) |1 —6hafterdose | 48 (40.68%) | 9.43:4.64 2.13-2083
» Residual variability: Y=F+EPS(1)
CBZ (mg/day) 20 (25.64%) 1000 +401.3 300 - 1600
RESULTS

MODEL BUILDING

Table 3. Inclusion of DCBZ (carbamazepine daily da=)

Base model 258.355
TVCL:9CL"EXP(9CL DCW"(DCBZ/lOOO)) 207.175 51.180
TVCL=6,, *(1+6. s, *(DCBZ/1000)) 205.782 52.573
TVCL=6,, *(1+(DCBZ/1000)**8,, ;cq,) PR g
Table 4. Final model parameters
O, 1.53 1.45-1.61
Ot ocez 0.476 0.335- 0.617
we, [CVY%] 16.5 11.8 - 20.2
o, 0.575 0.499 - 0.651
Wp 0.134 0.083 - 0.185

TPM CLF (i)

» Mean TPM CL/F during CBZ co-therapy was higherG0r8%
than in patients not co-treated with CBZ.
» The stability and good predictability of the modelsaconfirmed
by bootstrap resampling technique and adequate ditigrpdots.
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Figure 1. Topiramate (TPM) oral clearance (CL/F)vs. carbamazepine (CBZ) daily dose

CONCLUSION

Final population PK model quantifies influence @8Zdaily dose on TPM CL/F. The results from the gtatlow individualization of TPM dosing
in routine patient care, especially useful for @eats on different CBZ dosing regimens.

REFERENCES

1.Contin M, Riva R, Albani F, Avoni P, Baruzzi A. pioamate therapeutic monitoring in patients witHeggsy: effect of concomitant antiepileptic drugsefBrug Monit. 2002 Jun;24(3):332-7.

2.Girgis IG, Nandy P, Nye JS et al. Pharmacokinetiarptacodynamic assessment of topiramate dosing regifoeshildren with epilepsy 2 to <10 years of dgpilepsia. 2010 Oct;51(10):1954-62.

3.May TW, Rambeck B, Jirgens U. Serum concentratiéspiramate in patients with epilepsy: influendelose, age, and comedication. Ther Drug Monit. 2D0224(3):366-74.

e-mail: marijaj@pharmacy.bg.ac.rs



