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Optimum dosage regimen of vancomycin in MRSA -infected
young children with various renal dysfunction

based on Monte Carlo Simulation
WANG Xinyi,ZHANG Zhongyin
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Abstract : Objective To optimize dosage regimen of vancomycin in MRSA-infected young children with various renal dysfunction using
Monte Carlo simulation. Methods The MIC distribution for vancomycin against MRSA in Chengdu during 2012—2014 and the popula-
tion pharmacokinetic data of vancomycin reported previously were collected. The PTA and CFR of 5 000 patients were simulated by u-
sing Crystal Ball software. Results The MIC distribution of vancomycin against MRSA was 12.79% for 0.03,0.06,0.12,0.25,0.50
mg + L™ and 29.07% for 1 mg - L' ,6.98% for2 mg + L' respectively. The lowest dose of vancomycin with satisfactory antibacteri-
al activity was as follows ; For normal renal function( group A) ,if MIC between 0.03-0.06,0. 12 and 0.25 mg - L™, vancomycin dos-
age will be 30,37.5 and 80 mg - kg™' + d ' ;while MIC between 0.5-2 mg + L™, giving vancomycin 80 mg + kg™' + d ™' could not a-
chieve a satisfactory antibacterial activity. For mild renal insufficiency ( group B, eGFR =60-89 mL + min™' + 1.73 m ™) ,if MIC be-
tween 0.03-0. 12,0.25 and 0.5 mg - L', vancomycin dosage will be 30,40 and 80 mg - kg™' + d~'; while MIC between 1-2 mg -
L™',80 mg - kg™' - d™"' could not achieve a satisfactory antibacterial activity. For moderate renal insufficiency (group C,eGFR =30-59
mL + min~' - 1.73 m~?) ,if MIC between 0.03-0.25 and 0.5 mg + L™",vancomycin dosage will be 30 and 50 mg + kg™ + d ™' ; while
MIC between 1-2 mg - L.™',80 mg + kg™' + d™' could not achieve a satisfactory antibacterial activity. The CFR were both <90% in
group A and B. Conclusions Drug combination should be considered for MRSA-Infected young children with normal renal function
and mild renal insufficiency. 40 mg + kg™ - d ™' is insufficient to achieve target levels in most pediatric patients with normal renal func-
tion. For the patients with moderate renal impairment ,almost all obtained satisfactory antibacterial activity at 50-80 mg - kg™' - d ™"
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*4 THEREARSBRHFTETX MRSA § PTA 71 CFR

- H 35/ PTA(LL MIC i},% ) CFR/
mg kg™ 0.03mg L' 0.06mg-L~' 0.12mg-L' 0.25mg-L”' 0.50mg-L' Img-L~' 2mg-L"" %

A4 30 99.70 96. 84 84.86 54.51 23.01 5.18 0.69 47.43
37.5 99.84 98.61 90.73 64.89 31.71 9.16 1.15 52.05

40 99.90 98. 66 92.09 68.57 34.41 9.65 1.52 53.22

45 99.95 98.98 93.31 73.31 39.29 12.98 2.25 55.67

50 100 99.47 95.32 76.9 45.41 15.99 3.13 58.18

52.5 99.91 99. 62 96.18 79.09 47.62 17.96 4.03 59.49

60 99.95 99.76 97.43 83.50 54.37 22.31 5.37 62.46

70 100 99.82 97.91 88.12 62.33 27.80 8.16 65.94

80 99.97 99.87 98.79 90.83 67.70 34.68 10.19 69.23

B4 30 99.95 99.58 97.11 83.11 54.70 21.71 5.30 62.21
37.5 100 99.86 98.22 88.55 65.85 31.82 8.98 67.72

40 100 99.92 98.64 90.77 67.89 35.17 10.13 69.38

45 100 100 99.06 93.55 73.80 40.97 12.78 72.42

50 100 99.92 99.39 94.53 76.21 45 16.97 74.36

52.5 100 99.97 99.51 95.15 78.74 47.61 17.18 75.55

60 100 99.97 99.63 95.74 82.55 55.03 22.19 78. 64

70 100 100 99.78 97.86 88.20 59. 54 28.77 81.43

80 100 100 99.89 98.57 89.88 68.40 35 84.76

CH 30 100 99.92 99.41 94.64 77.01 45.28 16.84 74.55
37.5 100 100 99.72 96.86 84.32 56.47 24.33 79.59

40 100 100 99.81 97.43 86.20 58.22 26.30 80.57

45 100 99.98 99.79 98.20 89.92 65.77 32.46 83.76

50 100 99.97 99.90 98.57 91.07 69.91 36.83 85.48

52.5 100 100 99.89 98.97 91.97 71.40 39.10 86.24

60 100 100 100 99.38 95.23 76. 50 44.35 88.58

70 100 100 99.96 99.57 96. 50 82.27 52.99 91.04

80 100 100 100 99.83 97.68 85.38 59.16 92.57
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