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Fig. 1. Schema of in vitro auto-simulation system.
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Fig. 2. Indicies of antimicrobial activity in auto-

simulation system.
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Table 1. Pharmacokinetic parameters of vancomycin in healthy volunteers

Dose | Duration of vd K. a 8 Conex Time above AUC
(&) infusion (h) [0)) (h~Y) (h™Y) (hY) (ug/ml) MIC (h) (g/ml-h)
0.25 1 9.57 0.709 2.492 0.210 12.8 5.5 41
0.5 1 9.87 0.568 2.089 0.212 28.6 11 93
1 1 13.37 0.389 1.695 0.173 48.5 16 189
1 2 13.18 0.379 1.337 0.161 39.7 17 189
1 4 7.34 0.742 3.390 0.131 23.8 19.5 193

n=3, 2 compartment model
MIC for MRSA TW 63: 2 ug/ml
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Fig. 3. Bactericidal activities of vancomycin
against 2 MRSA strains.
MRSA: methicillin - resistant  Staphylococcus
aureus
—:no drug control, O:1/4 MIC, A:1/2 MIC,
O: 1 MIC, v:2MIC, @:4MIC, A:8MIC, R:
16 MIC
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Fig. 4. Postantibiotic effects (PAEs) of vanco-
mycin against 2 MRSA strains at various doses.
MRSA: methicillin - resistant Staphylococcus

aureus
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Fig. 5. Postantibiotic effects (PAEs) of van-
comycin against 2 MRSA strains at various
exposure times.

MRSA: methicillin - resistant  Staphylococcus
aureus
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Fig. 6. Second exposure effects of vancomycin
against MRSA TW 63 at various pre-exposure
times.

Pre-exposure concentration was 10 zg/ml.
MRSA: methicillin - resistant  Staphylococcus
aureus

---:no drug control, — first exposure, —: sec-
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h, A;2h
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Fig. 7. Second exposure effects of vancomycin
against MRSA TW 63 at various intervals.
Pre-exposure concentration was 10 ug/ml.
MRSA: methicillin - resistant  Staphylococcus
aureus
0:drug free, ---: no drug control, @: drug free
control, AM[J: second exposure
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Fig. 8. Simulated concentration-time curves in
human serum for vancomycin with 1h intra-
venous drip infusion.
i.v.d.: intravenous drip infusion
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Fig. 10. Simulated concentration-time curves in
human serum for vancomycin (1g) at various
infusion durations.

i.v.d.: intravenous drip infusion
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Fig. 9. Antimicrobial activities of vancomycin

with 1h intravenous drip infusion against
MRSA TW 63 in auto-simulation system.
MRSA: methicillin - resistant Staphylococcus
aureus

VCM: vancomycin

—:no drug control, O:1g, A:0.5g, [1:0.25¢g
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Fig. 11. Antimicrobial activities of vancomycin
(1g) against MRSA TW 63 at various infusion
durations of time in auto-simulation system,
MRSA: methicillin - resisitant  Staphylococcus
aureus
VCM: vancomycin
i.v.d.: intravenous drip infusion
—:no drug control, @:i.v.d.,, 1h, A:i.v.d,2
h, Bi.v.d, 4h
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Fig. 12. Simulated concentration-time curves in
human serum for vancomycin (1g) with 1h
intravenous drip infusion by 3 different regi-
mens.
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Fig. 13. Antimicrobial activities of vancomycin
with 1h intravenous drip infusion against
MRSA TW 63 by 3 different regimens in auto-
simulation system.

MRSA: methicillin - resisitant Staphylococcus
aureus

VCM: vancomycin
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Evaluation of the dosing regimen of vancomycin for methicillin-resistant
Staphylococcus aureus infections: In vitro experimental
study on doses and infusion durations

Hiromi Hasegawa
Central Clinical Laboratory, Tokyo Women's Medical College,
8-1 Kawadacho, Shinjuku-ku, Tokyo 162, Japan

We studied the optical dosing regimen of vancomycin (VCM) for methicillin-resistant Sta-
phylococcus aureus (MRSA) infections, using an in vitro experimental design. At a constant concen-
tration of VCM, antimicrobial activity, determined by bactericidal activity and postantibiotic effect
(PAE), was dependent on time rather than dose. On the second exposure to VCM with a sub-
minimal inhibitory concentration (MIC) during the PAE-phase, bactericidal activity and growth
suppression were enhanced as compared with those of the first exposure. By simulating the human
serum concentration of VCM with an auto-simulation system, antimicrobial activity was determined
by max. kill. down, recovery time and suppressive area. When doses were increased, max. kill.
down was unchanged, despite a rise in peak concentration. On the other hand, When the infusion
duration was prolonged or the dose was divided, antimicrobial activity was potentiated, as the time
above MIC was prolonged. These findings suggest that intravenous VCM therapy for MRSA infec-
tions may be more efficacious with prolongation of infusion time or divided doses than with in-
cremental doses.



