
RESEARCH POSTER PRESENTATION DESIGN © 2012

www.PosterPresentations.com

• Critically ill patients with sepsis often develop acute kidney injury 
(AKI) requiring continuous renal replacement therapy (CRRT). 

• The mortality rate for these patients reach up to 60%.1

• Studies have documented that recommended antibiotic doses do 
not reach pharmacodynamic targets.2

• Cefepime is a renally-eliminated antibiotic requiring dose 
adjustments in patients with renal impairment due to 
neurotoxicity risk.3

• Most antibiotics like cefepime are dosed without regard to patient 
weight, yet the influence of patient weight on pharmacodynamic 
target attainment rates has not been studied. 

Introduction

Discussion

• The MCS showed that cefepime 1g q8h and 2g q8h reached acceptable 
PTA regardless of patient’s weight with the PD target for 1×MIC. 

• Cefepime 2g q8h achieved acceptable PTA even with an aggressive PD 
target of 4×MIC in the largest quartiles (96-213kg). 

• Whereas, 1g q8h did not achieve acceptable PTA (<60%) even in the 
lightest quartile (40-70kg) with an aggressive PD target of 4×MIC.

• Further study is necessary to confirm optimal PD target for beta-
lactam and if beta-lactams need weight-based dosing.
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• To evaluate the influence of weight on the probability of target 
attainment (PTA) of cefepime in critically ill patients receiving 
CRRT utilizing Monte Carlo simulation (MCS).
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Does	a	Patient’s	Weight	Affect	the	Probability	of	Target	Attainment	of	
Cefepime	in	Critically	Ill	Patients	Receiving	CRRT?	

Methods
Pharmacokinetic (PK) Model
• Any identified range limits and covariate relationships from the 

data were also incorporated in the model.
• A one compartment and 1st order elimination PK model were used 

to generate cefepime deposition of the initial 72h of therapy. 
• Modeled cefepime regimens: 1g q8h and 2g q8h

Monte Carlo Simulation
• Previously published PK from critically ill patients4 and/or receiving 

CRRT and demographic data from the VA/NIH ATN trial5 were used 
[Table 1].

• The MCS was performed on the Crystal Ball (Oracle Corp.) for 
cohorts of 10,000 virtual patients.6

Pharmacodynamic (PD) Target
• The free concentration ≥ minimum inhibitory concentration of 

≥60% of the first 72 hours of therapy (60%fT≥MIC) and ≥%fT≥4×MIC 
were used for the PD target.7

• The MIC for susceptible P. aeruginosa is 8 mg/L.8

• The PTA were analyzed in patient weight quartiles [Q1 (lightest)-
Q4 (heaviest)].

• The ideal dosing regimen was defined as ≥90% of virtual patients 
attaining PTA for the initial 72 hours.

Objective

• The PTA for cefepime 1g q8h were: for ≥60%fT>MIC, 100% in Q1 
through Q4; for ≥60%fT>4×MIC, 60% in Q1 (lightest), 40% in Q2, 
24% in Q3 and 8% in Q4 (heaviest) were reached [Table 2]. 

• The PTA decreased as patient’s weight (or quartile) increased 
when 1g q8h was administered to reach ≥60%fT>4×MIC. 

• For cefepime 2g q8h, the PTA of >96% were reached for both 
≥60%T>MIC and ≥60%fT>4×MIC in Q1 through Q4 [Table 2].

Results

Table 1. Modeled CRRT settings and PK parameters.4-6

CRRT Settings
(range limits)

Qeff (mL/kg/h) 35.8±6.4 (0-47.5)
Qrep (L/h) 0.9±0.4 (0-1) 

CRRT % delivered 0.9±0.4 (0-1)

PK
Parameters
mean±SD

(range limits)

Weight (kg) 84.1±19.6 (40-∞)
Vd (L/kg) 0.5±0.2 (0.2-1.1)

CLNR (mL/min) 24.3±11.3 (13-44)
SC 0.7±0.1 (0-1)

Free Fraction 0.8 ± 0.09 (0.7–0.8)

CLNR: non-renal clearance; SC: sieving coefficient; Vd: volume of 
distribution; Qeff: effluent flow rate; Qrep: replacement fluid flow rate

Conclusion

Table 2. Probability of target attainment results in different 
patient weight quartiles [Q1 (lightest)-Q4 (heaviest)].

Weight 

Quartiles

Cefepime 1g q8h Cefepime 2g q8h

≥60%fT>MIC ≥60%fT>4×MIC ≥60%fT>MIC ≥60%fT>4×MIC

Q1 
(40-70kg)

100% 59.7% 100% 99.7%

Q2
(70-82kg)

100% 39.8% 100% 100%

Q3
(82-96kg)

100% 24.4% 100% 99.8%

Q4 
(96-213kg)

100% 8.2% 100% 96.3%

• This study is the first to evaluate the influence of weight on the 
probability of target attainment (PTA) of cefepime concentrations 
in critically ill patients receiving CRRT via MCS. 

• The decrease in the PTA was shown as patient’s weight (or 
quartile) increased with lower cefepime dosing regimen to 
achieve aggressive PD target (≥60%fT>4×MIC).

• Moreover, the optimal PD target for beta-lactam (≥60%fT>MIC
versus ≥60%fT>4×MIC) is controversial. 

• Toxicity concerns were not addressed in this analysis.
• Future research should be considered to ensure if weight-based 

dosing is necessary and safe for beta-lactam in critically patients 
receiving CRRT.


