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Objectives: To develop and evaluate new population pharmacokinetic models (PopPK) of valproic acid (VPA) for the Spanish population.
Materials and Methods:

TABLE 1. Demographic and Clinical Characteristic of the Patients Included in the
Study.
To develop the model

To validate the model

1341 / 663

1214 / 546

336 (55,2) / 297 (44,8)

273 (50,0) / 273 (50,0)

15,2 (0,58 – 82,6) [22,7 ± 19,1]

46,3 (0,11 – 93,2) [45,2 ± 20,6]

Total body weight
(TBW) (kg)*

51,0 (6,5 – 120,0) [49,7 ± 24,7]

70,0 (7,6 – 125,0) [68,1 ± 21,5]

Body surface area
(BSA) (m2)*

1,5 (0,4 – 2,5) [1,4 ± 0,5]

1,8 (0,4 – 2,5) [1,7 ± 0,4]

DVPA (mg/día)*

1000 (150 – 4000) [1086,7 ± 575,4]

1200 (200 – 5500) [1335,9 ± 655,2]

VPAconc (mg/L)*

69,3 (5,9 – 157,0) [70,0 ± 18,5]

59,2 (4,2 – 148,6) [59,8 ± 20,6]

RPO6=1 (0,1), RPO8=638 (47,6),

RPO6=2 (0,2), RPO8=593 (48,8),

RPO12=671 (50,0), RPO24=31 (2,3)

RPO12=518 (42,7), RPO24=101 (8,3)

Characteristics
Samples / Patients
Demographic
SEX, patients (%)
Male / Female

Patients´ Data

Bioanalytical Analysis

AGE (years)*
Anthropometric

University Hospital of Salamanca’s TDM program
Two databases
1.º to develop the model (1992-2012)
2.º to validate the model (2013-2015)
Model Development
NONMEM V7.3. FOCE-I
One-compartment
ADVAN 2 TRANS 2

Treatment

RPO, n (%)
Comedication

carbamazepine (CBZ), n (%)

Interface to NONMEM
Graphical Analysis

437 (32,6)

58 (4,8)

phenytoin (PHT), n (%)

24 (1,8)

42 (3,5)

phenobarbital (PB), n (%)

28 (2,1)

28 (2,3)

365 (27,2)

517 (42,6)

OMC, n (%)

Model Validation

*median (range) [mean ± standard deviation], n: number, RPO: dosage regimen; DVPA: doses of
valproic acid, VPAconc: concentration of valproic acid, OMC: other concomitant medications.

Internal: Bootstrap, n=1000
External: Median Prediction Error (MPE) y
Root Mean Squared Prediction Error (RMSE)

Results and Discussion: VPA plasmatic clearance parameter (CL/FVPA) modeling has allowed us to consider, according to the patient age, three

CL/F (L/h)
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independent models. The popPK models for CL/FVPA developed for each age group presented acceptable estimation errors in all the parameters.

AGE (years)
15 years
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Figure 1. Clearance population estimated versus AGE

5 years

Internal Validation -> bootstrap (n=1000)
Age ≤ 5 years:

Age between 5 and 14 years:

Age ≥15 years:

Figure 2. Histogram of frequency distribution of CL/F generated in bootstrap with the proposed models.
External Validation -> new database
MPECL/F = -3,27 %
RMSECL/F = 3,14 %

MPECL/F = -1,42 %
RMSECL/F = 2,95 %

MPECL/F = 8,57 %
RMSECL/F = 2,88 %

Final Models
CL/FVPA(L/h)=0,236×e(0,061×(TBW–15))

CL/FVPA (L/h)=0,401× e(0,655×(BSA–1,2))×(1,40CBZ)

Estimation errors in the parameters of
fixed effects (<9%) and of random effects
(<23%), and of the contraction of the
variance (shrinkage <35%).

Estimation errors in the parameters of fixed
effects (<9%) and of random effects (<16%), and
of the contraction of the variance (shrinkage
<23%).

CL/FVPA (L/h)=0,607×e(0,552×(BSA–1,8))×(1,51CBZ)
×(1,64PHT)×(1,34PB)
Estimation errors in the parameters of fixed effects
(<9%) and of random effects (<11%), and of the
contraction of the variance (shrinkage <26%).

Conclusions: Three models have been developed and validated for CL/FVPA, two in pediatric populations and one in adults. The
factors that have shown an influence on the interindividual variability of CL/F of this drug, in addition to age, have been TBW in
children under 5 years of age; BSA and comedication with CBZ in children from 5 to 14 years old; and BSA and comedication
with CBZ, PHT and PB in the adult population. The validation results of the 3 models are considered acceptable.
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