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• Cefepime is a fourth-generation cephalosporin with a broad spectrum of action against 

both Gram-positive and Gram-negative bacteria including Enterobacter spp., Citrobacter 

spp. and Pseudomonas aeruginosa.1

• Cefepime is a renally-eliminated antibiotic that requires dose adjustment in patients 

with kidney disease or critically ill patients receiving renal replacement therapy.2

• Critically ill patients often require daily hemodialysis (HD) to maintain metabolic 

control3, but drug dosing recommendations have been developed solely for thrice 

weekly HD. Cefepime doses are recommended to be given after HD ends, but in the ICU 

setting, it is not always possible to control when HD is administered relative to drug 

administration. Antibiotics should be given as quickly as possible4 in patients with sepsis 

independent of HD timing. This may result in cefepime administration PRIOR to HD 

initiation.

• Monte Carlo simulations (MCS) can be used to predict optimal dosage regimens in 

critically ill patients receiving renal replacement therapies.5

• The purpose of this study was to use MCS to predict if a commonly used cefepime dose 

(1g every 24h) would reach the pharmacodynamic (PD) target when the dose was given 

before or after dialysis treatment (pre-HD vs. post-HD) in critically ill population.
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1. To evaluate the probability of target attainment (PTA) of a commonly used cefepime 

regimen (1g every 24h) in daily (QD) HD patients. 

2. To determine if cefepime dosing timing relative to QD HD in critically ill patients 

influences the PTA.
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Methods
PK Model

• Published cefepime pharmacokinetic (PK) data from studies in critically ill patients 

receiving RRT were combined to determine the mean±SD and range limits of the PK 

parameters used in the PK models of four hour HD [Table 1].

Table 1. Modelled HD settings and PK parameters applied to PK models.3,6-13

HD Settings

Qblood (mL/min) 360±59

Qdialysate (mL/min) 730±123 

Duration (h) 4

HD Frequency Daily

PK
Parameters
Mean±SD

(range limits)

Weight (kg) 84.1 ± 19.6 (40-∞)

Vd (L/kg) 0.48±0.24 (0.16-1.11)

CLNR (mL/min) 24.33±11.25 (13-44)

CLHD (mL/min) 160±40 (86-289)

Half-lifeHD-on (h) 2.53

Half-lifeHD-off (h) 19.16

Monte Carlo Simulation

•Monte Carlo simulation was performed on Crystal Ball (Oracle Corporation) to create 

individual drug concentration profiles for cohorts of 5,000 virtual patients.

•Four different scenarios were simulated  because HD can occur soon after dose 

administration(EARLY) or near the end of the dosing interval (LATE) [Figure 1-4]: 1) Pre-HD 

Early; 2) Pre-HD Late; 3) Post-HD Early; and 4) Post-HD Late

• Any identified range limits and covariate relationships from the data were incorporated 

into the models to construct a virtual cohort with population specific PK parameters. 

• A one compartment and first order elimination pharmacokinetic model incorporated 

daily 4-hour HD to predict cefepime deposition for the initial 96 hours of therapy. 

Figure 1. Daily 4-hour HD Occurring Early Relative to Cefepime Dose with pre-HD dose administration.
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Figure 2. Daily 4-hour HD Occurring Late Relative to Cefepime Dose with pre-HD dose administration.

Methods - continued

Figure 3. Daily 4-hour HD Occurring Early Relative to Cefepime Dose with post-HD dose administration.

Cefepime administration

Figure 4. Daily 4-hour HD Occurring Late Relative to Cefepime Dose with post-HD dose administration. 
Cefepime administration
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• When cefepime was timed to be given after HD (post-HD), ≥97% patients reached the 

PD target of 60% fT≥MIC over 96 hours no matter when HD occurred (early or late after 

cefepime infusion). 

• When cefepime was administered pre-HD and HD occurred late, only 33% met PTA over 

96 hours of therapy. However, ≥90% patients achieved the target in the first 24 h.

• Worst case scenario was when cefepime was administered pre-HD and HD was then 

given early in the dosing regimen. In this scenario, only 9% reached the PD target over 

96 hours of therapy and 0% reached the target in the first 24 h.

97%

• This MCS analysis underscores the importance of when antibiotics should be given 

relative to HD. 

• It is critical to administer effective antibiotic therapy as soon as possible in patients 

with severe sepsis because each hour delay of effective antibiotics is associated with 

increased mortality.16 Furthermore, achieving PD targets is also important because 

suboptimal antibiotic concentrations can lead to resistant bacteria amplification.17

• Achieving PTA of 0% in the first 24 hours in pre-HD Early group is concerning because the 

antibiotic therapy exposure during the first dose is pertinent to predict the microbial 

response.18

• Limitations of the study include that this was a MCS using a one compartment model and 

not a prospective clinical trial. However, ethical considerations prevent conducting a 

clinical validation study. 

• In the clinical situation when cefepime must be given and HD follows soon after, an 

additional full dose should be given after HD to achieve therapeutic serum 

concentration goals in order to meet PD targets.


