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Description 
The pharmacokinetics of meropenem, a broad-spectrum antibiotic 
widely used in clinical practice. The focus of this review is on 
understanding the pharmacokinetic parameters of meropenem and 
their implications for therapeutic target attainment. We explore 
the factors influencing meropenem pharmacokinetics, including 
absorption, distribution, metabolism, and elimination. Additionally, 
we discuss the importance of Pharmacokinetic/Pharmacodynamic 
(PK/PD) considerations in optimizing dosing regimens to achieve 
therapeutic efficacy while minimizing the risk of adverse effects. 
Meropenem is a potent and broad-spectrum antibiotic that belongs 
to the carbapenem class. It is widely used in the treatment of serious 
bacterial infections, including those caused by multi-drug resistant 
strains. Meropenem is characterized by its effectiveness against a 
broad range of bacteria and its resistance to degradation by many 
beta-lactamases, enzymes produced by bacteria that often confer 
resistance to other antibiotics.

Meropenem is a beta-lactam antibiotic, structurally related to 
penicillins and cephalosporins. Its chemical structure includes a 
beta-lactam ring, which is crucial for its antibacterial activity. The 
presence of a carbapenem ring enhances its stability against many 
beta-lactamases, making it effective against a wide spectrum of 
bacteria.

Like other beta-lactam antibiotics, meropenem exerts its 
bactericidal effects by inhibiting bacterial cell wall synthesis. It 
specifically targets the Penicillin-Binding Proteins (PBPs), enzymes 
involved in the construction of bacterial cell walls. By binding to 
PBPs, meropenem disrupts the cross-linking of peptidoglycan 
chains, weakening the bacterial cell wall and ultimately leading 
to cell lysis. Meropenem, a beta-lactam antibiotic belonging to 
the carbapenem class, is known for its broad spectrum of activity 
against Gram-positive and Gram-negative bacteria. Its efficacy and 
safety make it a key player in the treatment of various infections, 
including complicated intra-abdominal infections, skin and soft 
tissue infections, and severe nosocomial pneumonia.

Meropenem is administered intravenously due to its poor oral 
bioavailability. Rapid and complete absorption occurs following 
intravenous administration, with peak plasma concentrations 
achieved within one hour. The drug's pharmacokinetics are not 
significantly affected by co-administration with food. Meropenem 
exhibits a wide distribution into various tissues and body fluids, 

including the lungs, kidneys, and Cerebrospinal Fluid (CSF). Its 
high protein binding, primarily to plasma proteins, is a crucial 
factor influencing its distribution. The drug's ability to penetrate the 
blood-brain barrier makes it an attractive choice for treating central 
nervous system infections.

Meropenem is not extensively metabolized in the body. The 
majority of the drug is excreted unchanged in the urine. The 
lack of significant metabolism contributes to its predictable 
pharmacokinetic profile and facilitates dose adjustment in patients 
with renal impairment. Renal excretion is the primary route of 
elimination for meropenem, with approximately 70%-80% of the 
administered dose excreted unchanged in the urine. The drug's 
elimination half-life is relatively short, typically around one hour in 
individuals with normal renal function.

Achieving optimal therapeutic outcomes with meropenem 
necessitates an understanding of the drug's Pharmacokinetic/
Pharmacodynamic (PK/PD) profile. Tailoring dosing regimens 
based on patient characteristics, such as renal function, is crucial. 
In patients with impaired renal function, dosage adjustments are 
necessary to prevent drug accumulation and potential toxicity.

Meropenem's ability to penetrate various tissues, including the 
CSF, is a significant advantage in treating infections in these sites. 
However, understanding the factors influencing tissue penetration 
and ensuring adequate drug concentrations at the infection site are 
critical for therapeutic success.

Given meropenem's predominant renal elimination, dose 
adjustments are essential in patients with renal impairment. 
Continuous Renal Replacement Therapy (CRRT) may further 
complicate dosing, requiring careful monitoring to maintain 
therapeutic concentrations.

The relationship between meropenem exposure and microbial 
killing is often assessed using the Minimum Inhibitory 
Concentration (MIC). Achieving concentrations above the MIC for 
a sufficient duration is crucial for optimal therapeutic efficacy.

PK/PD indices such as the time above the MIC (T>MIC) and 
the ratio of the peak concentration to the MIC (Cmax/MIC) are 
important predictors of efficacy. Tailoring dosing regimens to 
maximize these indices enhances the likelihood of achieving 
therapeutic success.

The concise overview of the pharmacokinetics of meropenem, 
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emphasizing the importance of understanding these parameters 
for therapeutic target attainment. Tailoring dosing regimens based 
on patient-specific factors, optimizing tissue penetration, and 
considering renal impairment are crucial steps in maximizing 
the efficacy and safety of meropenem in clinical practice. 
Continued research and clinical monitoring are essential to refine 
dosing strategies and ensure optimal outcomes in diverse patient 
populations.
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