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Fig. 1. Schematic diagram of PK-PD breakpoint determination with “Monte

Carlo simulation” to predict the probability of attaining a pharmacodynam-

ic target at a specific MIC.

Table 1. “Conventional” PK-PD breakpoints for me-

ropenem regimens

Meropenem regimen

PK-PD breakpoint L
(0.5-h infusion) reakpoint (ug/mL)

0.5 g twice daily 0.5
0.5 g three times daily 1

1 g twice daily

1 g three times daily 2
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Fig. 2. Simulated plasma drug concentrations in four typical patients (A, B, C and D) after a 0.5-h infu-
sion of 0.5 g meropenem. The dotted line represents a MIC of 4 ©g/mL.
Ccr, creatinine clearance; BW, body weight.
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Fig. 3. Probabilities of 40% T > MIC attainment in four typical patients using twice and three times daily regi-
mens of meropenem (0.5-h infusions) .
Ccr, creatinine clearance; BW, body weight.
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Table 2. “Personalized” PK-PD breakpoints for meropenem regimens in four typical patients
PK-PD breakpoint (ug/mL)
Meropenem regimen Patient A Patient B Patient C Patient D
(0.5-h infusion) (Cer = 100 mL/min, (Cer =100 mL/min, (Cer = 50 mL/min, (Cer = 50 mL/min,
BW =40kg) BW =80 kg) BW =40kg) BW =80 kg)
0.25 g twice daily 0.125 0.25 0.5 1
0.25 g three times daily 0.5 1 1 2
0.5 g twice daily 0.25 0.5 1 2
0.5 g three times daily 1 2 2 4
1 g twice daily 0.5 1 2 4
1 g three times daily 2 4 4 8

Cecr, creatinine clearance; BW, body weight.
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Fig. 4. Observed drug concentrations in plasma, peritoneal fluid and cerebrospinal fluid after a

0.5-h infusion of 0.5 g meropenem. The simulation curves were illustrated using the mean

population pharmacokinetic parameters

Table 3.
regimens

“Infection-site-specific’ PK-PD breakpoints for meropenem

Meropenem regimen

PK-PD breakpoint (xg/mL)

(0.5-h infusion)

0.25 g twice daily

0.25 g three times daily
0.5 g twice daily

0.5 g three times daily
1 g twice daily

1 g three times daily

Peritoneal fluid * Cerebrospinal fluid* *
0.5 0.031
1 0.063
1 0.063
2 0.125
2 0.125
4 0.25

*: Study patient characteristics: creatinine clearance =101.4 mL/min
and body weight = 56.2 kg (mean values).

** . Study patient characteristics: creatinine clearance =92.6 mL/min
and body weight = 56.8 kg (mean values).
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The breakpoint, a criteria value of the minimum inhibitory concentration(MIC), has been developed based

on pharmacokinetic(PK) and pharmacodynamic(PD) theory for antibacterial agents. To establish an agent’s
regimen, researchers have predicted the probability of attaining a target value for a PK-PD parameter which
correlates with the agent’s effects. The PK-PD breakpoint values are determined according to the dosing in-
terval and infusion time as well as the single dose, and any variability in individual pharmacokinetics was
accounted for by the use of a statistical simulation. When the MIC of a patient’s causative pathogen is deter-
mined before or after therapy, PK-PD breakpoints can help in the selection of appropriate agents and in the
design of their dosing regimens, based on the MIC value. The clinical implications of the PK-PD breakpoint
values should be validated.



