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METHODS

INTRODUCTION

« Extracorporeal membrane oxygenation (ECMO) «ECMO circuit may impact the External evaluation dataset (prospective study) + ?'f"ecr']jao'}“i’r:fj;::]'eded
therapy is a last-resort therapy to support the pharmacokinetics (PK) of drugs according N / T2: 1h after end of infusion
heart and/or lungs of critically ill patients in to their physicochemical properties, but "M * Critically ill adult patients 9 lfl;;n;‘]’l/oe)?clin:terval
intensive care units (|CU)1- data remains limited for antimicrobials. CHUM under ECMO / T5: trough
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 Patients under ECMO are at higher risk of Ut Haslt ot
acquiring infections and are thus often
prescribed broad-spectrum antimicrobials
such as piperacillin/tazobactami-. .
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pharmacokinetic (popPK) models have

Literature review and external evaluation process

Literature review on Pubmed to identify piperacillin popPK models developed with
critically ill patient data (hon-ECMO and ECMO)

Use of NONMEM v7.6 to calculate population- and individual-predicted concentrations
(PRED/IPRED).
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Figure 1. ECMO circuit using a veno-venous (VV) mode

been published in the literature, but no | . prediction error (PE) was calculated as:  PE (%) = Coredictea — Cobserved 000,
OBJECTIVES external evaluations have been performed  Model bias MDPE (%) = median (PE) Cobserved
to assess their transferability in ECMQO |« Model imprecision MDAPE (%) = median |PE|
Evaluate the predictive performance of piperacillin patientss. « Model had acceptable performance if bias was between +20% and if imprecision <30%3
popPK models and compare the performance of « ECMO-specific models were re-estimated if a priori (PRED) model performance was not

general ICU models to ECMO models satisfactory (MAXEVAL=9999).

RESULTS

Table 1. ECMO patient data (N=24) Literature review Covariates
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Serum creatinine (umol/L)

Mean arterial pressure: n=1
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Intermittent infusion 18 150 = Renal insufficiency
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CL 5.01 (9%) 4.93(12.4%) 5.05 (6.67%) 3.38 (14.5%) g X
LL
V1 17.5 (9%) 14.5 (9.5%) 7.38 (15.0%) 10.1 (12.2%) C | del ECMO del
350
V2 104(22%) 695(445%) 627(162%) 439 (202%) . General ICU models OGEIS Level
o o o o < | Augmented renal clearance
Q 701(29%) 349(22.6%) 628(23.9%) 295(417%) ¢ 250- B Normal renal funtion
1V CL o o o o ‘@ 200 W Renal insufficiency
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For Kim et al., allometric scaling was used for all parameters and their ™
CL was calculated as: CL = 5.01*(Weight/70)°.75 * g(0.00932*(eGFR-50.6)) Model

Data presented as Parameter (%Relative standard error)

CL: clearance, CV: coefficient of variation, eGFR: estimated glomerular
filtration rate, lIV: interindividual variability, NA: not applicable Q: inter-
compartmental clearance, V: volume of distribution

Figure 2. Global PRED bias and imprecision values (A), stratified PRED bias values (B) and stratified PRED imprecision values (C) for each model.

KEY POINTS

 Poor model performance in ECMO patients was observed following the external evaluation of 20 popPK models. No model had satisfactory

bias/imprecision values
* The best performing models were the ones by Fillatre et al. (ECMO and non-ECMO data) and by Sukarnjanaset et al. (hon-ECMO data).
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» Stratification showed that three ICU models and one ECMO model had an improved bias/imprecision for certain categories such as augmented renal
clearance or renal replacement therapy, but the majority of model performances remained inadequate.

* The results of this evaluation differ from those of previous evaluations in non-ECMO critically ill patients in terms of model performance*-*.

* This may indicate that some models are better suited for ECMO patients and that some differences between non-ECMO and ECMO patients exist that
may not be properly identified in existing models.

* Re-estimation of the model by Kim et al. offered good estimation precision and a notable improvement in bias, whereas the one by Fillatre et al. had extreme
estimate with poor precision for the IV of peripheral volume. The model by Kim et al. could thus be used as a reference model for the development of a new
model using the $PRIOR approach to guide structure choice and further explore covariates that can better describe ECMO data.
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