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Population pharmacokinetic analysis of vancomycin based on standardized
estimated glomerular filtration rate (eGFR).
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We investigated a population pharmacokinetic analﬁsis of vancomycin using
estimated standard glomerular filtration rate (eGFR). Population pharmacokinetic parameters Vdvcm
(L) = 1.09 * WT(kg), CLvem (L/h) = 1.09 + 0.0415 * standard eGFR (mL/min/1.73m were obtained
using a nonlinear mixed-effects model. Population pharmacokinetic parameters obtained by a similar
approach, using estimated creatinine clearance, showed better model eligibility and external
validity. At this time, we conclude that population pharmacokinetic parameters using eGFR as a
covariate may be useful for vancomycin dosing design, but cannot be a better covariate than Ccr.
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1) PPK

Table1 Patientdemographic and VCM historical data

Factor for PPK for validation  p-value
(n =400) (n=100)

Patient demographic data
Sex (M/F) 254/ 144 67/33 n.s.t
Age (y) 66.8 £ 152 67.7* 130 ns.*
Ht (cm) 1604 +99 1614+99 ns.*
Wt (kg) 553+ 143 57.7 £ 141 n.s.*
Scr (mg/dL) 094 +060 095+068 ns.*
Normalized eGFR

(mL/min/1.73m?2) 75.4 £ 39.1 76.4 £ 408 ns.*

Cer (mL/min) MNSE3/3 7T3.7T:2388 n.s.*

VCM historical data

Daily dose (mg) 913.4 £ 230.0 940.1 £ 244.3 n.s.*
Obtained samples 1073 280
Serum conc. (ug/mL)16.9 = 9.3 173% 8.7 n.s.*

T chi-square test, *student’s t-test
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Fig.1 Obtained VCM concentrations.




2) eGFR Ccer PPK (Table2)
Table2 Estimated VCM PPK parameters in NONMEM
a. Based on normalized eGFR b. Based on Ccr
Vvd () =0, * Wt ko) Vd ) =6, * Wt kg
CL (h) =6, +06;* eGFR (mumin/1.73m?) CL (Lh) =6, + 85 * Cer (mumin)
PK model 8, 1.09 [0.82-1.25] PK model 6, 0.88 [0.75-1.19]
0, 1.09 [0.88-1.26] 6, 0.52 [0.39-0.82]
0, 0.0415 [0.0402 - 0.0429] 6, 0.0451 [0.0425 - 0.0464]
Inter-individual variability Inter-individual variability
WCL (cvos) 429 [27.5-57.1] WCL (cv) 29.6 [25.3-48.2]
wVd (cv) 68.1 [29.4-113] wVd (cve) 47.2 [28.0-79.5]
Intra-individual variability Intra-individual variability
T (cv%) 9.3 [NA-12.4] O (cv%) 7.9 [NA-11.6]
Population mean  [95% C.I. ]
3) 3) Bootstrap (Table3)
Table3 Estimated PPK parameters from bootstrap resampling (n = 1000)
a. PPK based on normalized eGFR b. PPK based on Ccr
Stability successful 92% Stability successful 91%
PK model 6, 1.02 [0.75-1.30] PK model 6, 0.90 [0.77-1.24]
6, 1.05 [0.83-1.25] 6, 0.55 [0.38-0.80]
6, 0.0410 [0.0398 - 0.0427] 6, 0.0448 [0.0422 - 0.0461]
Inter-individual variability Inter-individual variability
wCL (cve) 441 [28.0-55.0] WCL (cv) 35.6 [28.1-50.2]
wVd (cve) 74.5 [30.2-121] wVd (cve) 50.8 [26.4-81.4]
Intra-individual variability Intra-individual variability
O (cv%h) 8.8 [2.3-12.5] O (cvh) 8.5 [25-11.7]
Population mean  [95% C.I.]
4) GOF Cer PPK
Fig.2, Fig.3
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Fig.2 Diagnostic goodness-of-fit plots for linear regression (DV vs IPRED) using internal data.

a. Predicted by PPK based on normalized eGFR

b. Predicted by PPK based on Ccr
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Fig.3 Diagnostic goodness-
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of-fit plots for linear regression (DV vs PRED) using external data.
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