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Table 1.

Univariate analysis of predictive factors for vancomycin efficacy in patients with pulmonary MRSA infection

No. of patients[] %0

OR 0 95% CIO
EffectiveO n O 210 Not effectivel n 0 100
Gender[] female/male[] 6/150 28.6/71.400 2/80 20/8000 0.61 1.6 0 0.26-9.800
Median age, years(] IQRO 730 62-790 710 67-76.50 0.77
Underlying disease
COPD 80138.10 10 10.00 0.23 5.5 [0 0.59-52.30)
CNS disease 80138.10 3030.000 0.97 14 00.29-7.20
Malignancy 70 33.30 60 60.00 0.26 0.33 00.07-1.60
Serum chemical variable: Median] IQR[]
Total protein[] g/dLO 6.000 5.6-6.30 5.800 5.3-6.60J 0.90
Albumin[J g/dLO 2.800 2.5-3.30 2.502.3-2.70 0.13
Choline esterasel] U/LO 2,00000 1,500-2,35000 1,9750 1,725-3,25000 0.69
CreatinineJ mg/dL0 0.70 0.7-0.850 0.800.7-1.10 0.35
VCM dose given to patients
Median dose] mg/day[1T] IQRO 1,00000 1,000-1,50000 1,00000 625-1,00000 0.44
PK variable: Median( IQRO
Cmax[ p g/mLO 37.10 29.9420 32.30 29.5-36.10 0.32
Trough y g/mL0O 10.50 8-12.40 8.70 6.7-11.20 0.25
KeO /hr0 0.170 0.1-0.220 0.150 0.11-0.170 0.67
vdO LO 17.50 16.9-18.10 17.80 17.3-18.10 0.54
Ty hrd 17.70 14.7-26.00 19.50 16.1-23.90 0.77
CLO mL/min[] 46.80 29.0-58.001 47.10 33.1-55.30 0.95
AUCO p g/mLO hr) 4100 349-4550 31801 302-32801 0 0.01

IQR, interquartile range; PK, pharmacokinetic; VCM, vancomycin; COPD, chronic obstructive pulmonary disease; CNS, cen-
tral nervous system; Vd, volume of distribution; Ke, elimination constant; CL, vancomycin clearance.

Statistical significant variables P O 0.050 are indicated in bold.
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Fig. 1. Dots show AUC sensitivity and specificity of

AUC used to predict clinical efficacy. Dots in the
leftupper quadrant indicate high sensitivity and
high specificity. AUCO 330 showed the best per-
formance.
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Fig. 2.

Results of 1,000-patient Monte Carlo simulation on AUC/MIC from patient pharma-

cokinetic data reflective of a good outcomeld n(J 2100 and MRSA MICO n(J 3730 from a
hospital survey. Light-colored bars represent numbers of patients with AUC/MIC O
330. Dark-colored bars represent numbers of patients with AUC/MIC =330. The prob-
ability of attaining AUC/MIC =330 is 56.80 .
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Clinical significance of pharmacokinetic/pharmacodinamic variables using
Monte Carlo simulation in vancomycin treatment of pulmonary
methicillin-resistant Staphylococcus aureus infection

Yusuke Inagaki', Masaru Komatsu', Ikuyoshi Yamamoto®and Shuji Matsuo™
‘“Departments of Clinical Pathology and *Pharmacy, Tenri Hospital, 200 Mishima, Tenri, Nara, Japan

In studying the relationship between pharmacokinetic variables for serum vancomycifl VCMCand therapeutic
outcome, we analyzed data from 31 patients with pneumonia caused by methicillin-resistant Staphylococcus
aureus] MRSAT VCM was effective in 21. Comparing pharmacokinetic variables between the 21 responders
and 10 nonresponders yielded the following mediar] interquartile rangeOwithin 1-2 hours after VCM administra-
tion was stopped: Cmax, 37.1 ug/mL0 29.9-420 vs. 32.3 ug/mL0 29.5-36.10 PO 0.320 trough, 10.5 ug/mL0O 8-
12.40vs. 8.7 ug/mLO 6.7-11.2010 PO 0.250 elimination constantT) Ke[] 0.17/h0 0.10-0.2200vs. 0.15/hrJ 0.11-0.1700

0 PO 0.670 and area-under-the-concentration curved AUCO 410 pgd h/mLO 349-4550 vs. 318 pg/mLO hrld 302-
3280 P 0.0100 AUC was the only statistically significant pharmacokinetic variable. Receiver operating charac-
teristic curve analysis showed AUC cutoff of 330 ug/mL0O hr sensitivity, 76.20 ; specificity, 80.00 0 AUC dis-
tribution for the 21 responders and MIC distribution for VCM of 373 MRSA strains isolated at Tenri Hospital
were integrated over 1,000 Monte Carlo simulation trials. The probability of attaining an AUC/MIC of O 330 was
56.80 . These results indicate that AUC reflected VCM clinical efficacy for MRSA pneumonia, and the AUC cut-
off was 330 pg/mL0O hr. Monte Carlo simulation also indicated a low probability of attaining an AUC/MIC ratio
0 330. We therefore suggest that the AUC/MIC ratio be adopted as an index for VCM treatment.



