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Abstract; Objective

of amoxicillin and clavulanate potassium tablets in healthy Chinese

To establish a population pharmacokinetic model
subjects under fasting condition. Methods  Based on the previously
confirmed bioequivalence results, this study retrospectively collected the
plasma concentration data of 18 subjects who received the test preparation
and 17 subjects who received the reference preparation. The population
pharmacokinetic model of amoxicillin was constructed using Phoenix
NLME software. The effects of covariates such as gender, age, albumin,
serum creatinine, creatine kinase, fasting blood glucose, and total
cholesterol on pharmacokinetics were evaluated by forward inclusion and
backward elimination methods. Model validation included goodness — of
— fit plots, bootstrap method, and visual predictive check ( VPC) .
Results

healthy subjects conformed to a two — compartment model with first —

The population pharmacokinetic model of amoxicillin in

order elimination kinetics and lag time, which could well describe the
data. Serum creatinine and body mass index ( BMI) were significant
covariates. The parameters of the final model were as follows: central

volume of distribution (V) =51.56 L, peripheral volume of distribution
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(V,) =7.65 L; clearance (CL) =39.99 L - h™',

constant (K,) =1.45 h™'. Serum creatinine had an impact on CL, and K, , while BMI affected V. Conclusion

intercompartmental clearance (CL,) =1.78 L - h™", absorption rate

The two —

compartment model with first — order elimination kinetics and lag time can better describe the in wvivo absorption

characteristics of amoxicillin after oral administration of amoxicillin and clavulanate potassium tablets in healthy subjects.
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Table 1 Demographic information and laboratory test indicators of

healthy subjects for amoxicillin and clavulanate potassium

Ttem Mean + SD Median ( range )
Sex (M/F) 24/11

Age (year) 31.0 +8.40 31.0(18.0-45.0)
Height (cm) 168.30 =7. 71 168(155.0 -191.5)
BMI (kg/m?) 22.61 +1.61 23(19.5-25.9)
ALB (g-L7") 47.29 +2. 18 47.40(1.4-4.9)

Ser ((umol - L71) 67.71 £12. 41 69.5(43.7-92.4)
CK (IU - L") 74.43 £17. 86 69.80(45.1-139.5)
FBG(mmol-L’l) 5.00 +0. 30 4.98(4.3-5.8)
Weight (kg) 64.06 +8.26 63(50.9 -80.4)

TC (mmol « L™") 4. 3+0. 7 4.0(2.63-6.39)
DBIL (umol - L°1) 2.77 +0.77 2.8(1.4-4.9)
ALT (U-L°") 26.02 £19. 07 20.2(6.1-95.4)

T ALB: Albumin; Ifil 3 JLEF Scr: serum Screatinine ; L B5 184 fif
CK: Screatine Kinase; 55 Ji§f [fi ## FBG: Fasting Blood Glucose; i IH [#] i
TC: Total Cholesterol ; B 3% JHZT 2 DBIL: Direct Bilirubin ; P54 iR 2 3L 5%
#HfF ALT: Alanine Aminotransferase
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Figure 1

Scatter plot of plasma drug concentration of amoxicillin

and clavulanate potassium in healthy subjects
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Table 2 Comparison of basic models

Residual Model OFV AlC BIC

One — compartment additive model 814. 87 832.87 872.37
One — compartment logarithmic model ~ 967. 92 985.92  1025.42
One — compartment proportional mode  712. 93 730.93 770. 43
One — compartment mixed model 746. 39 766. 39 810. 28
Two — compartment additive model 819. 82 845. 82 902. 87
Two — compartment logarithmic model ~ 688. 31 714. 31 771.36
Two — compartment proportional mode  408. 29 434.29 491. 34
Two — compartment mixed model 617.07 645. 07 706. 51
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Figure 2 Goodness — of — fit Plot of the Base Model (A) and the
Final Model (A)

fH:a: DV vs. IPRED; b: DV vs. PRED; c: CWRES vs. PRED; d; CWRES
vs. TAD, a.b BIFPLZNSHL (y =x) ;o d BIPLLL N R RIHL .
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Table 3 Comparison of the objective function values between the

basic model and the final model

Parameter Basic Model Final Model
OFV 408. 29 359.69
AIC 434.29 391. 69
BIC 491. 34 461.91
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Table 4 Comparison of the final model and the estimation results

from the bootstrap method

Final model Bootstrap
Parameter - -
Eastimate RSE% Median  2.5% -97.5%
CL,/F(L-h~1) 40. 00 2.2 40. 82 38.52 -43.09
V,/F(L) 51.56 1.4 54.36 49.50 -57.93
CL,/F(L-h~") 1.78 3.5 1.75 1.36 -2.72
V,/F(L) 7. 65 1.9 8.13 6.88 -9.55
K, (h™") 1.44 3.6 1.59 1.322 -1.90
Tlag 0.29 4.4 0.33 0.26 -0.38
Ser on K, 0.59 12.79 0. 89 0.03 -1.68
Ser on CL, -0.052 13.8 1.58 -0.18 -2.58
BMI on V 0. 008 12.59 0.24 -0.47 -0.96
wCL(%CV) 14% 12% 13% -
wCL, (% CV) 59% 48% 20% -
wV(%CV) 10% 11% 7% -
wV,(%CV) 8% 10% 4% -
wK, (% CV) 46% 10% 50% -
wTlag( % CV) 48% 22% 36% -
Stdevo 18. 28% 7.2%  23.49% 16.91% -28.77%
10+ ObservedQuant...
— 05%, --
rrrrrr 50%,
95%,
. PredictedQuant
S — 05%, 05%
/N 05%, 50%
= 05%, 95%
A - 50%, 05%
e 50%, 50%
— 50%, 95%

------ 95%, 05%
= 95%, 50%
= 95%, 95%

0 5 10 15
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IVAR
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Figure 3  Visual inspection plot of the final population pharma-

cokinetic model
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