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• Critically ill patients with AKI often require daily hemodialysis (HD) for metabolic and 

fluid control1, but drug dosing recommendations have been developed solely for thrice 

weekly HD.  

• The VA/NIH ATN trial2 compared daily vs. every other daily hemodialysis (HD) to 

determine whether dialysis dose intensity affected patient outcomes, but antibiotic 

dosing in both treatment arms was the same regardless of dialysis regimen.  

• Kielstein et al3 suggested that suboptimal antibiotic dosing may have occurred in the 

intensive daily HD arm because of increased dialytic antibiotic clearance.  

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

with kidney disease or critically ill patients receiving renal replacement therapy.4 

• Monte Carlo simulations 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 Monte Carlo Simulations (MCS) to predict if 

commonly used cefepime dosing (1g every 24h) would reach pharmacodynamic (PD) 

targets for both daily HD treatment (QD) and every other day HD treatment (QOD) in 

critically ill patients when the dose is given after HD ends. 

 

Introduction 

Results 

• In this MCS analysis, most patients (≥95%) reached the PD target over 96 hours of 

therapy irrespective of HD frequency (QD vs. QOD), which day the dialysis was started 

from the first cefepime dose (day 1&3 vs. 2&4), or when the HD was initiated in the 

drug dosing regimen (early vs. late).  

• In the first 24 hours of cefepime therapy, all scenarios reached ≥89% PD attainment.  

Discussion/Conclusion 

• This is the first study using MCS to compare serum concentrations for six different 

clinical dosing scenarios (figure 1-6) in critically ill patients.  

• This MCS study was not a clinical trial, but it does provide clinical decision support.  

• Using MCS can be a powerful tool to predict the drug concentration profiles with 

literature-based demographic and PK data from critically ill patients. 

• Cefepime dosed 1g every 24h should achieve therapeutic serum concentration goals 

when the dose is given after HD treatments, whether QD or QOD HD is given.  
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1. To evaluate the probability of target attainment (PTA) of a commonly used cefepime 

regimen (1g every 24h) in both QD HD and QOD HD treatments.  

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

patients influences the PTA. 

 Department of Clinical Pharmacy, College of Pharmacy, University of Michigan, Ann Arbor, MI 

Soo Min Jang, Bruce A. Mueller 

 

Influence of Hemodialysis Frequency on  

Cefepime Probability of Target Attainment in Critically Ill Patients 

Methods 

PK Model 

•Mean±SD and range limits of the PK parameters were determined from published 

cefepime pharmacokinetic (PK) data in critically ill patients receiving RRT to build the four 

hour HD PK model [Table 1].  

•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.  

 

 
Table 1. Modelled HD settings and PK parameters applied to PK models.2,6-13 

HD Settings 

Qblood  (mL/min) 360±59 

Qdialysate (mL/min) 730±123  

Duration (h) 4 

HD Frequency  Daily or Every Other Day 

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 

Figure 3. 4-hour HD on Days 1&3 Early Relative to Cefepime Dose 

Objectives 

Figure 1. Early Daily 4-hour HD Relative to Cefepime Dose 

Figure 2. Late Daily 4-hour HD Relative to Cefepime Dose 
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Figure 4. 4-hour HD on Days 1&3 Late Relative to Cefepime Dose 

 

Figure 6. 4-hour HD on Days 2&4 Late Relative to Cefepime Dose 

Figure 5. 4-hour HD on Days 2&4 Early Relative to Cefepime Dose 

Pharmacodynamic Target 

•The goal cefepime pharmacodynamic target is considered a free cefepime concentration ≥ 

minimum inhibitory concentration (MIC) for ≥60% of the dosing interval (60% fT≥MIC) of 

susceptible Pseudomonas aeruginosa (MIC: 8 mg/L).14-15 

 

Optimal Dosing Regimen 

•PTA was evaluated by the fraction of virtual patients attaining the pharmacodynamic 

target (60% fT≥MIC) for the initial 96 hours of therapy. 

•The ideal dosing regimen was defined as ≥90% of virtual patients attaining PTA for the 

initial 96 hours. 

 

Monte Carlo Simulation 

•Monte Carlo simulation was performed for cefepime 1g every 24 hours post-HD 

administration on Crystal Ball (Oracle Corporation) to create individual drug concentration 

profiles for cohorts of 5,000 virtual patients. 

•Six different scenarios were simulated with varying frequencies (QD HD vs. QOD HD), 

different day of HD initiation in QOD group relative to the first cefepime administration 

(HD on days 1&3 or 2&4 of cefepime therapy), and whether HD was started soon after the 

cefepime dose (early HD) or at the end of the cefepime dosing interval (late HD).   

•Figures 1-6 illustrate the 6 possible cefepime/HD combinations: 

 

 

All above 97%  

1) QD Early 

2) QD Late 

3) QOD 1&3 Early  

 

 

 

 

4) QOD 1&3 Late 

5) QOD 2&4 Early 

6) QOD 2&4 Late.  

 

= cefepime administration 
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