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LETTER

Does Prolonged Infusion Allow Lower
Daily Dose of Meropenem than Bolus 
Dosing?

Antimicrobial dosage regimens based on pharmacodynamics
can help to maximize antibacterial exposure, improve clinical 
outcomes, and reduce costs. Meropenem displays time-dependent
killing, its efficacy depending on the period for which the 
concentration is above the minimum inhibitory concentration 
(t > MIC), rather than peak concentrations.1,2 Meropenem 
has bacteriostatic activity at 20%t > MIC and is bactericidal at
40%t > MIC,2-5 and dosing schedules have been selected on the
basis of these characteristics. However, application of the known
pharmacodynamics of meropenem could perhaps be used to alter
the timing of delivery, in turn allowing the use of lower doses of
meropenem with equivalent efficacy and net cost savings.

To date, studies assessing the potential benefit of prolonged
intermittent infusions of meropenem have used Monte Carlo
simulations.6,7 A Monte Carlo simulation is a statistical tool that
attempts to mimic real-world situations by generating hypotheti-
cal trial data based on variation within the population for a num-
ber of characteristics. In the case of meropenem, a Monte Carlo
simulation would use population data on clearance, volume of
distribution, and MIC to generate thousands of hypothetical
patients. Such a simulation could be used to measure the 
consistency of various dosage regimens in achieving surrogate
markers of efficacy. To quantify consistency within the theoretical
population, the portion of the population achieving the surrogate
marker is calculated; this is termed the cumulative fraction of
response.6,7

Lomaestro and Drusano6 performed a Monte Carlo 
simulation to assess the pharmacodynamics of meropenem using
standard pharmacokinetic parameters and MIC values consistent
with those of Pseudomonas aeruginosa. When the MIC was set at
1 mg/L, the cumulative fraction of response for a 500-mg dose
infused over 3 h q8h was similar to that of a 1-g dose infused over
1 h q8h (100% versus 99.28%).6 Kuti and others7 performed a
similar Monte Carlo simulation using 30%t > MIC and 50%t >
MIC for bacteriostatic and bactericidal activity, respectively; they
found that the cumulative fraction of response for meropenem
500 mg infused over 3 h q8h was similar to that of meropenem 
1 g infused over 30 min q8h for their P. aeruginosa isolates (78.1%
versus 82.0%, respectively, for bacteriostatic activity; 73.5% 
versus 74.9%, respectively, for bactericidal activity).  

To date, there has been only one nonrandomized, open-label
clinical trial examining the potential clinical effects of prolonged,
intermittent infusion of meropenem. In that study, Itabashi8

compared the clinical efficacy of meropenem 500 mg given twice
daily over 4 h and over 1 h in 42 patients with severe pneumonia.
Eighteen of the patients received the intervention (4-h infusion
twice daily), and the remaining 24 received the 1-h infusion twice
daily. The mortality rate was significantly lower for patients in the 
prolonged-infusion group than for those in the 1-h infusion
group (5.6% versus 37.5%; p < 0.05). Although pharmacokinetic
data were not assessed and the sample size was small, these results

suggest that prolonged infusion of meropenem could lead to 
better clinical outcomes. However, the distribution of infecting
organisms between the 2 groups differed (with more Klebsiella
pneumoniae and P. aeruginosa in the 1-h infusion group); as such,
the difference in outcome might not have been solely based on the
infusion time for meropenem. Canadian clinicians should also
recognize that the total daily dose for the 2 treatment arms was
similar, and this was less than the usual treatment dose used in
Canada.

These studies have shown the potential for achieving equally
effective surrogate and clinical outcomes with lower doses of
meropenem given over a more prolonged infusion time. The
logistic difficulties of prolonged infusion, including the potential
for incompatibilities with simultaneously infused drugs or 
physiochemical stability of meropenem, must be considered if a
prolonged infusion time is adopted. Adequately powered clinical
studies comparing traditional doses and traditional administration
times of meropenem with lower total daily doses given as a 3-h
infusion, with evaluation of pharmacokinetic and pharmacody-
namic surrogate markers and clinically important end points,
would help to confirm noninferiority in clinical success rates 
and potential savings in drug costs. We believe that the available
investigational data demonstrate the potential benefit of a 
prolonged intermittent infusion of a lower total daily dose of
meropenem.
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