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In 2009, American Journal of Health-System Pharmacy (AJHP) recommended that targeting vancomycin trough concen-
trations of 10 mg/L or more because of therapeutic failure and potential risk of developing vancomycin resistance.
Therefore, new dosage guidelines that could achieve to these higher target were needed. The aims of this study were to
develop dosage guiddines targeting new vancomycin trough concentration and to evaluate the performance of these
new guidelines. All data analysis were performed using NONMEM®. Population pharmacokinetic model was first
developed from vancomycin dosage and concentration data collected retrospectively during routine therapeutic drug
monitoring in 441 patients, then new vancomycin dosage guidelines were developed by using the model to predict van-
comycin trough and peak concentrations in a simulated dataset. The estimates, such as, vancomycin concentration
trough level, time to achieve target level, mean error were performed to evaluate and compare difference between con-
ventional dosage and new dosage guidelines. The proposed dosage guidelines were predicted to achieve 43.5% of van-
comycin trough level within 10~20 mg/L, which is significantly higher than current guidelines (26.3%). Time to achieve
target trough level was 19.4 hours in new guidelines comparing to 93.1 hours in the conventiona dosage. Thus, new
vancomycin dosage guiddlines have been developed to achieve new target trough concentrations earlier and more con-
Sistently than conventional guidelines.
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Table 1. Patient demographics and phar macokinetic features of the model development and evaluation dataset

Population model building dataset

Dosage guiddine evaluation dataset

Demographic data
number of patients 441 125
male/female (%) 5741426 62.4/37.6
age (years), Mean (£SD) 54.6 (16.0) 56.8 (+14.7)
weight (kg), Mean (+SD) 60.3 (+11.6) 62.6 (+12.4)
initial Scr (mg/dL), Mean (£SD) 0.83 (+0.48) 0.89 (+0.69)
initial CCr (mL/min), Mean (£SD) 90.7 (+45.8) 835(+31.2)
Pharmacokinetic data
vancomycin clearance (L/hr), Mean (+SD) 448 (+2.17) 4,56 (+1.87)
volume of digtribution (L/kg), Mean (£SD) 0.67 (£0.16) 0.65 (+0.16)
elimination constant (hr'%), Mean (+SD) 0.116 (+0.05) 0.118 (+0.05)
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Table 2. Differences in the objective function value between
the base model and the model including covariates

Mode Parameter equations OBJ A
CL=TVCL*(1+n,) V,=TVV*(1+n,)
Bae Q=TVQ V,=TVV, 3099 0
Y=IPRE +¢;
Model 1 TVCL = 6,*(CLCR)*® 3008 -91
Model 2 TVCL =6 *(CLCR/90)* 2970 -129
— 05
Modd 3 TYCL=0 *(CLCRIQO™HTCM/ 505 g
162)%)
— 05
Modd 4 TVCL=6 1*(CLCR/%0) 004 -5

TVV,=6 ;*(HTCM/162)%

Table 3. Population parameter estimates based on the final
population model

Parameter Final parameter estimate
Pog:ggion %SEM Ima;;?: I\g/ d(Lz;I))vari-
CL (L/h) (6y) 4.28 30 35.4% CV
Effectof Clcr(s)  0.887 89
V, (L) (6,) 19.2 776 71.5% CV
Q(L/h) (83 711 17.0
V, (L) (6,) 176 75.6
e 0.125 24.8
o 0511 254
o’ 182 29.9
o 3ot

4N BAAE A A stE = (Table 2), ©] % objective
function valueZ} 71 w2 o}l 4] o] A& = gl (Table 3).
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Fig. 1. Berkely-Madonnasimulation (A) Trough target =
10~15mg/L, CCr = 90mL/min. 1200mg loading, 600 mg
g8hrs, (B) Trough target = 15~20mg/L, CCr = 90 mL/min
1200 mg loading, 600 mg géhrs.

Conventional dosage

New dosage guideline (MD)

New dosage guideline (LD+MD)

0 20 40 60 80 100
MD : Maintenance dose, LD : Loading dose

Fig. 2. Timeto achieve target concentration (hrs).

(3855%), FE FET 2H3 = 75 799 (17.91%)°] %>
H(Fig. 3), ol TAHLZ Fo3t 2eolF e
(p=0.001).
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Fig. 3. Proportion(%) of vancomycin concentrationswithin different ranges (n=441).
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Table 4. New vancomycin dosage guiddines based on the final population mode (Target trough level : 10~15mg/L)

Cler (mL/min) Loading dose Maintenancedose start ~ Maintenance dose Dosinginterva Timeto monitoring
over 150 1200 mg 6 hrslater 900 mg 6hrs 3rd. dose
120~150 1200 mg 6 hrslater 700 mg 6hrs 4th. dose

75~120 1200 mg 8 hrslater 700 mg 8hrs 4th. dose
55~75 1200 mg 12 hrslater 700 mg 12 hrs 4th. dose
35-55 1200 mg 16 hrslater 500 mg 12 hrs 4th. dose
25~35 1200 mg 24 hrslater 800 mg 24 hrs 4th. dose
15~25 1200 mg 32 hrslater 500 mg 24 hrs 4th. dose
under 15 1200 mg 48 hrslater 800 mg 48 hrs 4th. dose
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Table 5. New vancomycin dosage guidelines based on the final population modd (Target trough level : 15~20 mg/L)

Cler (mL/min)  Loading dose Maintenance dose start Maintenance dose Dosing interva Timeto monitoring
over 150 1200 mg 4 hrslater 1100 mg 6 hrs 3rd. dose
12~150 1200 mg 4 hrslater 1000 mg 6 hrs 5th. dose
80~125 1200 mg 6 hrslater 700 mg 6 hrs 5th. dose
60~80 1200 mg 8 hrslater 700 mg 8hrs 5th. dose
40~60 1200 mg 12 hrslater 450 mg 8hrs 6th. dose
30~40 1200 mg 16 hrslater 450 mg 12 hrs 6th. dose
20~30 1200 mg 20 hrslater 300 mg 12 hrs 6th. dose
under 20 1200 mg 30 hrslater 500 mg 24 hrs 6th. dose

Table 6. The mean error between target concentration and abnormal concentration

subtherapeutic concentration’

supratherapeutic concentration’

Conventional dosage
New dosage guideline

-3.98 mg/L (+2.07)
-26mglL (+1.73)

+10.34 mg/L (+11.56)
+1057 mg/L (+11.16)

*under 10 mg/L. p<0.001
" over 20 mg/L. p=0.645

o Mg A felg Az w5 B AT 5+ gl
(p=0.001).
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