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Background. Central nervous system (CNS) infections caused by Gram-
negative bacteria (GNB) are sometimes hard to treat due to antibiotic resistance and 
difficulty with penetration into cerebrospinal fluid (CSF). Cefiderocol (CFDC) which 
was approved by the FDA and the EMA in 2019 to 2020 is a siderophore cephalo-
sporin with potent activity against various GNB including carbapenem-resistant 
strains. In this study, we evaluated the penetration of CFDC into CSF using a rat 
meningitis model. 

Methods. To induce meningitis, the anesthetized immunocompetent rats were 
infected by intracisternal inoculation of a bacterial suspension of 8.7×101 CFU of 
E.  coli SR200138. 200  mg/kg or 50  mg/kg of CFDC was administered via tail vein 
bolus injection to uninfected rats (n=4/sampling point) and rats with meningitis (n=4/
sampling point) 24 hours after infection. CSF was collected by cisternal puncture and 
blood was collected from heart. The samplings were performed 0.25, 0.5, 1, 3, and 5 
hours after dosing. The concentrations of CFDC in plasma and CSF for individuals 
were determined by LC/MS/MS. PK parameters for the average values in plasma and 
CSF were calculated. 

Results. CFDC concentration and the PK parameters are shown in Figure and 
Table, respectively. The penetration of CFDC from plasma to CSF was observed 
in both uninfected and meningitis groups, and the penetration rates increased in 
the rats withs meningitis (AUCCSF/AUCplasma: 0.149-0.183) compared with the un-
infected rats (AUCCSF/AUCplasma: 0.0508-0.0588). The penetration rates of CFDC in 
the meningitis were comparable to those of piperacillin, cefepime, and meropenem 
in human (0.32, 0.103, and 0.39 in strongly inflamed meninges, respectively) [1]. 
In both groups, elimination of CFDC from CSF was slower compared with that 
from plasma as seen with other β-lactam antibiotics such as meropenem, suggest-
ing that T> MIC, an indicator that correlates with the efficacy of β-lactams, may be 
higher in CSF [2].

Table. PK Parameters of Cefiderocol after Intravenous Bolus Administration in 
Uninfected Rats and Rats with Meningitis

Figure. Concentrations of Cefiderocol after Intravenous Bolus Administration in 
Uninfected Rats and Rats with Meningitis

Conclusion. It was confirmed that CFDC penetrates into CSF from plasma in a 
rat model and the penetration rate was increased 3-fold in meningitis. 
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Background. Recent guidelines recommend a transition from trough-based 
to area-under the curve-based (AUC) monitoring for vancomycin for serious 
invasive methicillin-resistant Staphylococcus aureus infections. Due to the chal-
lenges of performing AUC monitoring in clinical practice, this study sought to 
compare the accuracy of an AUC calculated from two points using trapezoidal 
calculations and from a single steady-state trough combined with population 
assumptions.

Methods. This prospective cohort analysis included hospitalized patients with 
stable renal function from 10.2020 to 12.2020 with two vancomycin concentrations 
obtained at steady-state during a single dosing interval. For each patient, AUC was 
calculated via trapezoidal equations utilizing peak and trough concentrations (P/T) 
and using the trough concentration (T) combined with population volume of distribu-
tion. Appropriate concentrations were defined as a peak at least 2 hours after the end 
of the infusion and a trough within one hour of the next dose. The percent and actual 
differences were calculated between the P/T and T AUC assessments for each patient. 
A  patient level review was independently conducted by two clinical pharmacists to 
evaluate if a change in dosing would have been made according to AUC estimation 
methodology.

Results. Thirty-one patients had appropriate steady-state P/T obtained. Baseline 
demographics are shown in Table 1 with the majority of patients being overweight 
with normal renal function. The mean calculated AUC for both groups was similar, 
P/T 544.8 and T 549.8. The mean and median percent differences were 1.85% and 
0.65%, with a standard deviation of 7.3% and an apparent normal distribution (Figure 
1, p = 0.94 by Shapiro’s test). The median absolute difference in AUC was 25.82 mg*h/L 
between methodologies. Both methods would have resulted in the same modification 
to the vancomycin regimen based on patient level chart review.
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Conclusion. The single-trough method performed similarly to the more laborious 
P/T method. No patient would have received a dose adjustment based on the two different 
AUC estimation methods. The single-trough method may represent a resource and work-
flow conscious AUC estimation method for patients meeting population assumptions.
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Background. Pediatric vancomycin dosing varies based on age and renal func-
tion. Recent literature suggests previously recommended doses of 45-60  mg/kg/day 
may be insufficient to achieve an AUC:MIC ratio of 400-600 mg-hr/L and higher doses 
of at least 60 mg/kg/day may be required. However, data to guide dosing in adolescents 
is limited. 

Methods. A single-center, retrospective chart review of patients aged 12 to 
18 years who received vancomycin and had therapeutic drug monitoring (TDM) per-
formed between July 2017 to June 2020 were included. The primary endpoint was the 
median total daily dose (TDD) of vancomycin required to achieve therapeutic serum 
concentrations. Secondary endpoints were to characterize how factors such as age, 
weight, trough versus AUC monitoring, malignancy, and trauma may influence dos-
ing. The safety endpoint was the development of acute kidney injury (AKI).

Results. 130 vancomycin courses in 86 patients were included. Baseline characteris-
tics are presented in Table 1. Of the 130 vancomycin courses, 50 courses (38%) achieved 
therapeutic serum concentrations at a median TDD of 49.8 mg/kg/day (IQR 42 – 59.4). 
This was not statistically different from the sub- or supra-therapeutic groups (p=0.22). 
Based on age, the median TDD for 12-14 year olds was higher at 60 mg/kg/day (IQR 
45-78.8; n=14) than for 15-16 and 17-18 year olds [45.3 mg/kg/day (IQR 41.1-51; n=15), 
48 mg/kg/day (IQR 42-52; n=21), respectively]. Obese patients needed a median TDD 
of 43.5 mg/kg/day vs at least 51 mg/kg/day in healthy and overweight patients. Finally, 
AUC guided dosing resulted in a slightly lower overall median TDD vs trough guided 
dosing (45.8 mg/kg/day vs 50.5 mg/kg/day). Additional dose requirements based on age, 
weight, TDM and other characteristics are presented in Table 2. Of the 15 patients who 
developed AKI per pRIFILE criteria, 2 were classified as injury and 3 as failure.

Table 2. Total Daily Dose Course Analysis

Conclusion. To achieve therapeutic levels, adolescents 12 to14  years old need 
higher empiric doses of 60  mg/kg/day compared to 45  mg/kg/day in 15 to 18  year 
olds. Obese patients, however, may require lower TDD than underweight, healthy, and 
overweight patients. Patients that receive AUC versus trough monitoring may also re-
quire lower TDD to achieve therapeutic concentrations. More data is needed to further 
evaluate our findings.
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Background. ECMO is a life-saving tool utilized in critically ill patients that re-
quire respiratory and/or cardiac support. ECMO may also affect the pharmacokinetics 
(PK) of certain medications, including some antibiotics. Cefepime is a widely used 
antibiotic in this population due to its broad spectrum activity but limited data are 
available to guide dosing in patients requiring ECMO. 

Methods. This was a prospective, single-center study of 6 critically ill adult 
patients requiring ECMO and receiving cefepime 2g q8h as a 3h infusion. After obtain-
ing informed consent, 4-6 blood samples within the dosing interval were collected to 
determine cefepime concentrations. Population PK was conducted in Pmetrics using 
R. Final MAP Bayesian parameter estimates were used to simulate free time above MIC 
(%ƒT >MIC) for various cefepime dosing regimens. The target pharmacodynamic ex-
posure was 70% fT >MIC.

Results. Patients were between 31-62 years old; 4/6 (66.7%) were on veno-ve-
nous (VV) ECMO and 2 veno-arterial (VA) ECMO. Two patients required con-
tinuous venovenous hemodiafiltration (CVVHDF) while the other 4 had a CrCL 
between 92-199 ml/min. A two compartment model fitted the data better than a one 
compartment model. Median (range) final population PK parameters were: clear-
ance (CL), 9.8 L/h (7.6-33.1); volume of central compartment (VC ), 6.9 L (4.7-49.8); 
and intercompartment transfer constants (k12), 2.04 h-1 (1.48-2.29); and k21, 1.49 h-1 
(0.75-1.71). The 2g q8h (3h infusion) regimen resulted in target exposure in all 
patients up to an MIC of 8 mg/L (the susceptibility breakpoint for Pseudomonas), 
with 5/6 patients achieving this at 16  mg/L. A  standard 2g q12h (0.5h infusion) 
regimen would have resulted in 5/6 patients achieving 70% ƒT >MIC at 8 mg/L and 
1/6 at 16 mg/L.

Conclusion. These are the first data describing cefepime PK and exposure attain-
ment in critically ill patients receiving ECMO. Cefepime 2g q8h (3h infusion) achieved 
target pharmacodynamic exposure up to the susceptibility breakpoint of 8 mg/L in all 
6 patients, including 2 with concomitant CVVHDF. Additional studies are warranted 
to define cefepime PK in patients on ECMO across a robust range of CrCL to guide 
dosing.
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Background. Coagulase-negative staphylococci are the predominant 
pathogen causing late onset sepsis in young infants, however, the pharmaco-
dynamic target for vancomycin therapy is unknown. This study aimed to determine 
the pharmacodynamic target of vancomycin in young infants with staphylococcal 
infections.


