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METHODSMETHODS

RESULTSRESULTS

DesignDesign andand settingsetting

155 sparse serum concentration data from 
TDM collected in 85 patients.

SerumSerum samplingsampling and drug analysisand drug analysis

•At the end of interval and at the steady-state
•HPLC with UV detection

CVintraday= 5.20%
CVinterday = 8.40%

AGE ≤ 14 y old
CL (L/h) = (0.038*TBW)*e-0.763*VPA

CVCL = 38.3% CVresidual = 35.6%

AGE > 14 y old
CL (L/h) = (0.029*TBW)*e-0.724*VPA*e0.444*IND

CVCL = 33.2% CVresidual = 25.9%

FINAL  MODELFINAL  MODEL

Table 2.- Population pharmacokinetic parameters of LTG estimated from the FINAL  
model 

Figure 3. LTG serum concentrations vs. time estimated in a child (8 y old; 37 kg; LTG dose 
50-150 mg/day) by the proposed model implemented in a Bayesian algorithm (PKS 
program). ☐ experimental LTG serum concentrations in the patient.

Figura 1. Relationship between  LTG clearance and patient’s age

Figure 2. Scatterplots from basic and final models:  A)  Observed serum LTG concentrations  (CP) vs. 
population predicted concentrations  (PRED) ; B) CP vs.  individual predicted  concentrations (IPRED); C 
) Weighted residuals (WRES) vs. CP. 
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Pharmacokinetic analysis

PK modelPK model:: One-compartment (parameter estimated: Clearance)

CovariatesCovariates:: Age, gender, TBW, BSA, and concurrent valproic
acid  and/or inducers (Carbamazepine, phenobarbital or 
phenytoin) therapy. 
PreliminaryPreliminary analysisanalysis:: Graphical and GAM implemented in 

Xpose
Software:Software: NONMEM program, version V; double precision, l. 

1.1, (ADVAN2, TRANS2); FOCE.
Statistical model:Statistical model: θj = θ’.exp(ηθj)  and   Cij = C’ij.exp(εj)
HipothesisHipothesis testing:testing: LLD>3.8 (p<0.05); SE fixed  parameters <30%; 

decrease of the interindividual and residual variabilities.Table 1. Demographic and clinical data of the patient 
population

A) BasicA) Basic

A) FinalA) Final B) FinalB) Final C) FinalC) Final

B) BasicB) Basic C) BasicC) Basic

PATIENTS
N= 85 n= 155

Monotherapy (LTG ) 43%
Bitherapy (LTG + VPA) 30 %

Others (LTG + IND) 27 %

CHILDREN 49%

Age (years) 6.87 ± 1.80
Dose (mg/kg/day) 144.23 ± 44.67

Concentration (µg/mL) 6.88 ± 4.19

ADULTS 51%

Age(years) 38.31 ± 18.70
Dose (mg/kg/day) 213.33 ± 134.30

Concentration (µg/mL) 4.82 ± 4.20

   

20 30 40 50 60 70 80 90
Edad (años)

AGE (years)

OBJECTIVEOBJECTIVE
This  study aims  to develop a population pharmacokinetic (PK) model of lamotrigine (LTG) in epileptic patients, estimating the statistical distribution 

of compartmental model parameters and identifying covariates that could explain part of their variability. The implementation  of population  models in 
Bayesian algorithms, widely used in the Therapeutic Drug Monitoring (TDM) would facilitate the optimization of treatments with LTG.

REFERENCES
1. TBW and  AGE  were the main physiological covariates  that explain part of the 

interindividual variability of clearance in the model.
2. The association with VPA, a very well known enzyme inhibitor, produces a LTG delayed 

elimination and, only in adult population, IND have showed a significant influence, 
increasing the LTG clearance. This covariate was not well represented (2%) in children. 

3. In the final model, the initial variability in CL was reduced by 39% and  42%  for children 
and adults, respectively.

4. The PK population model proposed could be used to estimate LTG appropriate dosage 
guidelines. Moreover their simple structure will allow an easy implementation in clinical 
PK software and their application in dosage individualization by Bayesian approach. 

CONCLUSIONS
• Chen C et al.  Pharmacokinetics of lamotrigine in children in the absence of other 

antiepileptic drugs. Pharmacotherapy 1999;  19: 437.
• Perucca E. The clinical pharmacokinetics of the new antiepileptic drugs. Epilepsia

1999; 40 (Suppl 9):  S7.
• Eriksson AS et al. Pharmacokinetic interactions between lamotrigine and other 

antiepileptic drugs in children with intractable epilepsy. Epilepsia 1996;  37:  769.
• Chan V et al. Population pharmacokinetics of lamotrigine. TDM 2001; 23  :630.
• Rambeck B y cols. Lamotrigine clinical pharmacokinetics. Clin Pharmacokinet. 1993; 

25(6): 433.
• Mataringa MI et al. Does Influence Valproate Concentrations?. TDM 2002; 24(5): 631.
• Chen C. Validation of a Population pharmacokinetic Model for Adjunctive 

Lamotrigine Therapy in children. Br. J. Clin. Pharmacol, 2000; 50: 135.
• Chong E y col. Therapeutic drug monitoring of lamotrigine. Ann. Pharmacother 2002; 

36: 917.
• Johannenssen SI et al. Therapeutic Drug Monitoring of the newer Antiepileptic Drugs.  

TDM. 2003; 25: 347.


