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Northwestern Medicine Antimicrobial ECMO Dosing Guidance 
 

** ADSP is available for assistance for agent/dose selection. Consider engagement when exceeding normal max doses. 

Antimicrobials High Impact – Likely Requires Dose Adjustment 
Amphotericin Itraconazole Posaconazole  

Isavuconazole Micafungin Voriconazole 

Antimicrobials Potential Impact – Potentially Requires Dose Adjustment 
Ampicillin Ceftaroline Linezolid Penicillin G 

Aztreonam Ceftriaxone Meropenem Piperacillin-Tazobactam 

Cefazolin Ertapenem Nafcillin Vancomycin 

Cefepime Fluconazole Oxacillin  

Antimicrobials Minimal Impact – Standard Dosing is Most Likely Appropriate 
Amikacin Ceftolozane-tazobactam Gentamicin Tobramycin 

Azithromycin Ciprofloxacin Levofloxacin Trimethoprim- 
Sulfamethoxazole 

Cefiderocol Daptomycin Metronidazole  

Ceftazidime Doxycycline Oseltamivir 

Ceftazidime-avibactam Ganciclovir Tigecycline 

 

General Considerations 
The following recommendations are for adults on extracorporeal membrane oxygenation (ECMO) and only consider the effects of ECMO. Other 
scenarios that impact pharmacokinetic (PK) parameters may simultaneously exist and should also be considered when dosing antimicrobials (eg, 
obesity, critical illness, sepsis, impaired hepatic function, impaired renal function).  

• Please refer to Renal and CRRT dosing guidance.  

• PK parameters that enhance drug clearance in ECMO include increasing protein binding and lipophilicity 
o Protein binding is the degree to which drugs reversibly bind plasma proteins and is expressed as a percentage.  
o Lipophilicity is how fat-soluble a drug is and is expressed as LogPoctanol/water with increasingly positive values representing lipophilic drugs 

and increasingly negative values representing hydrophilic drugs. These values may be found on PubChem. 
o See table below for expected impact of PK parameters on ECMO sequestration (binding/drug loss in components of ECMO circuit) 

 

https://adsp.nm.org/uploads/1/4/3/0/143064172/nm_system_renal_dosing_adjustments.pdf
https://adsp.nm.org/uploads/1/4/3/0/143064172/crrt_abx_dose_adjustments.pdf
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Recommended Dose Adjustments Based on Physiochemical Properties1 
If published data regarding experience using medications in ECMO are lacking, the following principles can be applied to help guide 
initial dosing if dose adjustments are indicated.   

Volume of Distribution         
Vd   Expected change in Vd   Increase loading 

dose?   
  

≤ 1 L/kg   Moderate-large increase   Yes     

> 1 L/kg   Minimal increase   No     

Drug Sequestration*         

Octanol/Water 
Partition   
Coefficient (log P)   

Protein Binding       

< 30%   30-70%   > 70%   

< 1   Minimal   Minimal-
Moderate   

Moderate   

1 – 2   Minimal-Moderate   Moderate   Moderate-High   

> 2   Moderate   Moderate-High   High   
*Dosing considerations based on interpretation of drug sequestration:   
Minimal sequestration = No maintenance dose adjustment   
Moderate sequestration = May require increased maintenance dose/frequency/rate   
High sequestration = Increased maintenance dose/frequency/rate likely required   
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Drug PK Properties Anticipated 
Sequestration 

Evidence Recommendation 

Amikacin Protein binding: 
<10% 
LogP = <-1 

Minimal Increased Vd, potential failure to achieve 
target Cmax and attainment of goal levels2–4 

Standard dose 
Recommend TDM 

Amphotericin 
liposomal 

Protein binding: NA 
Lipophilicity: High / 
exact LogP NA 

Moderate to 
high 

Mixed reports of no effect5,6 to high 
sequestration requiring 7.5-10 mg/kg q 
24hr7–9 
One case circuit failure potentially related to 
drug10 

Dose on aggressive end 7-8 
mg/kg/day or consider alternative 
Can consider 10 mg/kg if concern 
clinical failure 

Amphotericin 
deoxycholate 

Protein binding: 
>90% 
Log P: 0.8 

Moderate Case report achieved therapeutic level on 1 
mg/kg/day 11 

Dose on aggressive end 1 
mg/kg/day 

Ampicillin Protein binding: 15-
18% 
Log P: 1.35 

Minimal to 
moderate 

Significant drug sequestration ex vivo circuit 
models 12 

Dose on aggressive end for 
ampicillin and ampicillin-
sulbactam 

Azithromycin Protein binding: 7-
51% 
LogP = 3-4 

Moderate Minimal PK changes compared to non-
ECMO13 

Standard dose 
 
 

Aztreonam Protein binding: 56% 
Log P: -0.66 

Minimal to 
moderate 

No data Dose on aggressive end 

Cefazolin Protein binding: 74-
86% 
Log P: -0.6 

Minimal to 
moderate 

Significant drug sequestration ex vivo circuit 
models 12 
Minimal PK change14 
 

Dose on aggressive end  

Cefepime Protein binding: 20% 
Log P: -1.6 

Minimal Increased Vd and reduced clearance15 Standard dose 
Consider TDM especially in cases 
of documented infections, renal 
dysfunction or CRRT on ECMO, 
prolonged duration 

Cefiderocol Protein binding: 40%-
60% 
Log P: <-1 

Minimal to 
moderate 

Minimal change ex vivo circuit model16 Standard dose 
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Drug PK Properties Anticipated 
Sequestration 

Evidence Recommendation 

Ceftaroline Protein binding: 20%  
Log P: <-1 

Minimal Significant drug sequestration in ex vivo 
model17 
Case report use of 600 mg q 8hrs successful 
treatment on ECMO18 

Dose on aggressive end 

Ceftazidime 
 

Protein binding: 
<10% 
Log P: < -1 

Minimal Minimal change ex vivo circuit model19 Standard dose 

Ceftazidime-
avibactam 

Protein binding: 
<10/<10% 
Log P: < -1 /<-1 

Minimal Minimal change ex vivo circuit model19 
ECMO not significant factor avibactam Cmin20 
 

Standard dose 

Ceftolozane- 
tazobactam 

Protein binding: 16-
21%/ 30% 
LogP = <-1 / <-1 

Minimal Achievement of acceptable drug levels with 
standard dosing21 

Standard dose 

Ceftriaxone Protein binding: 
>90% 
Log P: <-1 

Moderate Moderate sequestration in ex vivo model22 
ECMO not significant factor in drug 
clearance23 

Standard dose 
May consider 2 g q 12 hours if 
concern clinical failure 

Ciprofloxacin Protein binding: 20-
40% 
Log P: 0.28-0.65 

Minimal to 
moderate 

Minimal change ex vivo circuit model22 
ECMO not significant factor drug dosing24,25 

Standard dose 

Daptomycin Protein binding: 
>90% 
Log P: < -1 

Moderate Minimal change ex vivo circuit model26 
 

Standard dose 

Doxycycline Protein binding: 
>90% 
Log P: -0.54 

Moderate Minimal change27 
 

Standard dose 

Ertapenem Protein binding: 85-
95% 
Log P: 0.3 

Moderate to 
high 

No data Consider alternative such as 
meropenem 

Fluconazole Protein binding: 12% 
Log P: 0.5 

Minimal Minimal change ex vivo circuit model22,28 
Higher Vd with minimal change clearance29–31 
PK model recommends weight based dosing 
12 mg/kg LD with 6 mg/kg q24hr32 

Consider increased LD 
Standard MD 
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Drug PK Properties Anticipated 
Sequestration 

Evidence Recommendation 

Ganciclovir Protein binding: <5% 
Log P: < -1 

Minimal Similar PK non-ECMO patient case31 Standard dose 

Gentamicin Protein binding: 
<30% 
Log P: < -1 

Minimal Increased Vd in pediatrics with minimal adult 
data33 

Standard dose 
Recommend TDM 

Isavuconazole Protein binding: 
>90% 
Log P: 3.4 – 4 

High Significantly lower trough levels than non-
ECMO patients7,34 with other studies finding 
no change 
Overall critically ill at high risk lower levels 
than obtained in phase III clinical trials35,36 

Recommend TDM for surveillance 
of ECMO impact* 
Consider alternative or 372 mg 
BID if concern clinical failure 

Itraconazole Protein binding: 
>90% 
Log P: 5.7 

High No data Recommend TDM or consider 
alternative 

Levofloxacin Protein binding: 24-
38% 
Log P: 0.65-2 

Minimal to 
moderate 

Minimal change ex vivo circuit model37 Standard dose 

Linezolid Protein binding: 31% 
Log P: 0.9 

Minimal to 
moderate 

PK model standard dosing favorable if MRSA 
MIC ≤ 138 
Case report failure to attain AUC goal with 
600 mg q8hrs dosing if MRSA MIC ≥ 218 

Standard dose 
Consider alternative or 600 mg q 
8hrs if concern higher MIC (>2). 
Consider TDM if renal dysfunction 
or prolonged q 8 hr duration 

Meropenem Protein binding: 
<10% 
Log P: -0.6 

Minimal PK models suggest no impact39–41 
Drug inherently unstable/degrades quickly in 
ex vivo models making interpretation difficult 
 

Dose on aggressive end 
Use extended infusions 
Consider TDM especially in cases 
of documented infections, renal 
dysfunction or CRRT on ECMO, 
prolonged duration 

Metronidazole Protein binding: 
<20% 
Log P: 0 

Minimal No data Standard dose 

Micafungin Protein binding: 
>90% 

Moderate Significant circuit sequestration ex vivo 
model28  

200 mg q24h 



Updated: 4/2024    Back to Top 

Drug PK Properties Anticipated 
Sequestration 

Evidence Recommendation 

Log P: -1.5 AUC reduced on ECMO42 
Report successful treatment using 150 mg 
q24hr43 
 

Nafcillin Protein binding: 90% 
LogP: 3.3 

High No data Dose on aggressive end or 
consider alternative with less 
protein binding 

Oseltamivir Protein binding: 42% 
LogP: 1.3 

Moderate Similar PK non-ECMO44–46 Standard dose 

Oxacillin Protein binding: 
>90% 
LogP: 2.4 

High Similar PK non-ECMO and successful 
treatment with standard dosing case report47 
Minimal change ex vivo circuit model48 

Dose on aggressive end 

Penicillin G Protein binding: 45-
68% 
Log P: 1.8 

Moderate No data Dose on aggressive end 

Piperacillin-
Tazobactam 

Protein binding: 26% 
/ 30% 
Log P: 0.3 / <1 

Minimal Potential sequestration ex vivo circuit 
model40 
Similar PK non-ECMO49 
May require extended/continuous infusion 
less susceptible pathogens50 

Dose on aggressive end 
Use extended infusions 
Consider TDM especially in cases 
of documented infections, renal 
dysfunction or CRRT on ECMO, 
prolonged duration 

Posaconazole Protein binding: 
>90% 
Log P: 5.5 

High Significant sequestration ex vivo models12,28,51 
Similar PK non-ECMO although overall 
critically ill at high risk subtherapeutic levels52 

Standard dose 
Recommend TDM 

Tigecyline Protein binding: 71-
89% 
Log P: 0.8 

Moderate Similar PK non-ECMO53  Standard dose 

Tobramycin Protein binding: 
LogP: 

Minimal No data Standard dose 
Recommend TDM 

Trimethoprim-
Sulfamethoxazole 

Protein binding: 
44/70% 
Log P: 0.9 / 0.9 

Minimal to 
moderate 

Similar PK non-ECMO54 Standard dose 
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Drug PK Properties Anticipated 
Sequestration 

Evidence Recommendation 

Vancomycin Protein binding: 55% 
Log P: <-1 

Minimal to 
moderate 

Similar PK non-ECMO utilizing high LD 25-35 
mg/kg55 
PK model suggests high probability achieve 
goal levels 25 mg/kg LD and standard MD56 
Failure to achieve goal trough levels critically 
ill using standard dosing57 

Treatment: LD 20 mg/kg (max 
2000 mg) 
Prophylaxis: LD not indicated 
 
Standard MD 
Recommend TDM 

Voriconazole Protein binding: 58% 
Log P: 1 

Moderate Mixed findings mostly suggestive significant 
sequestration ex vivo circuit models12,51,58 
Mixed findings on extent ECMO impact59–61 
Overall critically ill at high risk of 
subtherapeutic levels8 
If dose increased on ECMO may require 
reduction after decannulation 

If considering extended LD 
duration, use early TDM after 3 
days 
 
Standard MD 
 
Recommend frequent TDM if new 
start ECMO, circuit exchange, and 
if ECMO stopped 

Abbreviations: PK, pharmacokinetics; Log P, octanol/water coefficient (retrieved from PubChem/ChemSpider); Vd, volume distribution; Cmax, Concentration 

max; LD, loading dose ; MD, maintenance dose; TDM, therapeutic drug monitoring; MRSA, Methicillin Resistant Staphylococcus aureus; MIC, minimum 

inhibitory concentration  

*Definitive therapeutic ranges that correlate with efficacy/toxicity for isavuconazole have not been established in SECURE, a phase III clinical trial. It is 

reasonable to advocate for a trough level >1- 2mg/L in critically ill patients receiving treatment for invasive fungal infections supported on ECMO to obtain 

similar mean exposure as the SECURE trial where clinical efficacy against invasive mold infections was demonstrated. TDM may be helpful to compare 

pre/post-ECMO levels to determine impact of ECMO on need for dose escalation35 

 

References 

1. Ha MA, Sieg AC. Evaluation of Altered Drug Pharmacokinetics in Critically Ill Adults Receiving Extracorporeal Membrane Oxygenation. 
Pharmacother J Hum Pharmacol Drug Ther. 2017;37(2):221-235. doi:10.1002/phar.1882 

2. Touchard C, Aubry A, Eloy P, et al. Predictors of insufficient peak amikacin concentration in critically ill patients on extracorporeal membrane 
oxygenation. Crit Care. 2018;22(1):199. doi:10.1186/s13054-018-2122-x 

3. Gélisse E, Neuville M, De Montmollin E, et al. Extracorporeal membrane oxygenation (ECMO) does not impact on amikacin pharmacokinetics: 
a case–control study. Intensive Care Med. 2016;42(5):946-948. doi:10.1007/s00134-016-4267-x 



Updated: 4/2024    Back to Top 

4. Ruiz-Ramos J, Gimeno R, Pérez F, et al. Pharmacokinetics of Amikacin in Critical Care Patients on Extracorporeal Device. ASAIO J. 
2018;64(5):686-688. doi:10.1097/MAT.0000000000000689 

5. Ruiz S, Papy E, Da Silva D, et al. Potential voriconazole and caspofungin sequestration during extracorporeal membrane oxygenation. Intensive 
Care Med. 2009;35(1):183-184. doi:10.1007/s00134-008-1269-3 

6. Foulquier JB, Berneau P, Frérou A, et al. Liposomal amphotericin B pharmacokinetics in a patient treated with extracorporeal membrane 
oxygenation. Médecine Mal Infect. 2019;49(1):69-71. doi:10.1016/j.medmal.2018.10.011 

7. Zhao Y, Seelhammer TG, Barreto EF, Wilson JW. Altered Pharmacokinetics and Dosing of Liposomal Amphotericin B and Isavuconazole during 
Extracorporeal Membrane Oxygenation. Pharmacother J Hum Pharmacol Drug Ther. 2020;40(1):89-95. doi:10.1002/phar.2348 

8. Lyster H, Shekar K, Watt K, Reed A, Roberts JA, Abdul-Aziz MH. Antifungal Dosing in Critically Ill Patients on Extracorporeal Membrane 
Oxygenation. Clin Pharmacokinet. 2023;62(7):931-942. doi:10.1007/s40262-023-01264-0 

9. Jendoubi A, Pressiat C, De Roux Q, et al. The impact of extracorporeal membrane oxygenation on antifungal pharmacokinetics: A systematic 
review. Int J Antimicrob Agents. 2024;63(2):107078. doi:10.1016/j.ijantimicag.2023.107078 

10. Branick K, Taylor MJ, Trump MW, Wall GC. Apparent interference with extracorporeal membrane oxygenation by liposomal 
amphotericin B in a patient with disseminated blastomycosis receiving continuous renal replacement therapy. Am J Health Syst Pharm. 
2019;76(11):810-813. doi:10.1093/ajhp/zxz054 

11. Hertzog JH, Brackett E, Sale M, Hauser GJ, Dalton HJ. Amphotericin B Pharmacokinetics During Extracorporea/Membrane Oxygenation: A 
Case Report. J Extracorpor Technol. 1996;28(2):94-98. doi:10.1051/ject/199628294 

12. Mehta NM, Halwick DR, Dodson BL, Thompson JE, Arnold JH. Potential drug sequestration during extracorporeal membrane 
oxygenation: results from an ex vivo experiment. Intensive Care Med. 2007;33(6):1018-1024. doi:10.1007/s00134-007-0606-2 

13. Turner RB, Rouse S, Elbarbry F, Wanek S, Grover V, Chang E. Azithromycin Pharmacokinetics in Adults With Acute Respiratory Distress 
Syndrome Undergoing Treatment With Extracorporeal-Membrane Oxygenation. Ann Pharmacother. 2016;50(1):72-73. 
doi:10.1177/1060028015612105 

14. Dhanani JA, Lipman J, Pincus J, et al. Pharmacokinetics of Total and Unbound Cefazolin during Veno-Arterial Extracorporeal Membrane 
Oxygenation: A Case Report. Chemotherapy. 64(3):115-118. 

15. Cheng V, Abdul-Aziz MH, Burrows F, et al. Population pharmacokinetics of cefepime in critically ill patients receiving extracorporeal 
membrane oxygenation (an ASAP ECMO study). Int J Antimicrob Agents. 2021;58(6):106466. doi:10.1016/j.ijantimicag.2021.106466 

16. Berry AV, Conelius A, Gluck JA, Nicolau DP, Kuti JL. Cefiderocol is Not Sequestered in an Ex Vivo Extracorporeal Membrane Oxygenation 
(ECMO) Circuit. Eur J Drug Metab Pharmacokinet. 2023;48(4):437-441. doi:10.1007/s13318-023-00840-w 



Updated: 4/2024    Back to Top 

17. Cies JJ, Moore WS, Giliam N, Low T, Enache A, Chopra A. Oxygenator Impact on Ceftaroline in Extracorporeal Membrane Oxygenation 
Circuits. Pediatr Crit Care Med. 2018;19(11):1077-1082. doi:10.1097/PCC.0000000000001693 

18. Nikolos P, Osorio J, Mohrien K, Rose C. Pharmacokinetics of linezolid for methicillin-resistant Staphylococcus aureus pneumonia in an 
adult receiving extracorporeal membrane oxygenation. Am J Health Syst Pharm. 2020;77(11):877-881. doi:10.1093/ajhp/zxaa066 

19. Hunt JP, McKnite AM, Green DJ, Whelan AJ, Imburgia CE, Watt KM. Interaction of ceftazidime and clindamycin with extracorporeal life 
support. J Infect Chemother. 2023;29(12):1119-1125. doi:10.1016/j.jiac.2023.08.007 

20. Curtiaud A, Petit M, Chommeloux J, et al. Ceftazidime/avibactam serum concentration in patients on ECMO. J Antimicrob Chemother. 
Published online March 28, 2024:dkae091. doi:10.1093/jac/dkae091 

21. Arena F, Marchetti L, Henrici De Angelis L, et al. Ceftolozane-Tazobactam Pharmacokinetics during Extracorporeal Membrane 
Oxygenation in a Lung Transplant Recipient. Antimicrob Agents Chemother. 2019;63(3):e02131-18. doi:10.1128/AAC.02131-18 

22. Shekar K, Roberts JA, Mcdonald CI, et al. Protein-bound drugs are prone to sequestration in the extracorporeal membrane oxygenation 
circuit: results from an ex vivo study. Crit Care. 2015;19(1):164. doi:10.1186/s13054-015-0891-z 

23. Cheng V, Abdul-Aziz MH, Burrows F, et al. Population Pharmacokinetics and Dosing Simulations of Ceftriaxone in Critically Ill Patients 
Receiving Extracorporeal Membrane Oxygenation (An ASAP ECMO Study). Clin Pharmacokinet. 2022;61(6):847-856. doi:10.1007/s40262-021-
01106-x 

24. Alihodzic D, Wicha SG, Frey OR, et al. Ciprofloxacin in Patients Undergoing Extracorporeal Membrane Oxygenation (ECMO): A Population 
Pharmacokinetic Study. Pharmaceutics. 2022;14(5):965. doi:10.3390/pharmaceutics14050965 

25. Cheng V, Abdul-Aziz MH, Burrows F, et al. Population pharmacokinetics of ciprofloxacin in critically ill patients receiving extracorporeal 
membrane oxygenation (an ASAP ECMO study). Anaesth Crit Care Pain Med. 2022;41(3):101080. doi:10.1016/j.accpm.2022.101080 

26. Cies JJ, Moore WS, Giliam N, Low T, Enache A, Chopra A. Impact of ex-vivo extracorporeal membrane oxygenation circuitry on 
daptomycin. Perfusion. 2018;33(8):624-629. doi:10.1177/0267659118781761 

27. Mehta T, Vindenes T, Beaulac K, Roberts R. Pharmacokinetics of Doxycycline in Extracorporeal Membrane Oxygenation. Open Forum 
Infect Dis. 2015;2(suppl_1):804. 

28. Watt KM, Cohen-Wolkowiez M, Williams DC, et al. Antifungal Extraction by the Extracorporeal Membrane Oxygenation Circuit. J 
Extracorpor Technol. 2017;49(3):150-159. doi:10.1051/ject/201749150 

29. Watt KM, Benjamin DK, Cheifetz IM, et al. Pharmacokinetics and Safety of Fluconazole in Young Infants Supported With Extracorporeal 
Membrane Oxygenation. Pediatr Infect Dis J. 2012;31(10):1042-1047. doi:10.1097/INF.0b013e31825d3091 



Updated: 4/2024    Back to Top 

30. Watt KM, Gonzalez D, Benjamin DK, et al. Fluconazole Population Pharmacokinetics and Dosing for Prevention and Treatment of Invasive 
Candidiasis in Children Supported with Extracorporeal Membrane Oxygenation. Antimicrob Agents Chemother. 2015;59(7):3935-3943. 
doi:10.1128/AAC.00102-15 

31. Dhanani JA, Lipman J, Pincus J, et al. Pharmacokinetics of fluconazole and ganciclovir as combination antimicrobial chemotherapy on 
ECMO: a case report. Int J Antimicrob Agents. 2021;58(5):106431. doi:10.1016/j.ijantimicag.2021.106431 

32. Novy E, Abdul-Aziz MH, Cheng V, et al. Population pharmacokinetics of fluconazole in critically ill patients receiving extracorporeal 
membrane oxygenation and continuous renal replacement therapy: an ASAP ECMO study. Leggett JE, ed. Antimicrob Agents Chemother. 
2024;68(1):e01201-23. doi:10.1128/aac.01201-23 

33. Sutiman N, Koh JC, Watt K, et al. Pharmacokinetics Alterations in Critically Ill Pediatric Patients on Extracorporeal Membrane 
Oxygenation: A Systematic Review. Front Pediatr. 2020;8:260. doi:10.3389/fped.2020.00260 

34. Zurl C, Waller M, Schwameis F, et al. Isavuconazole Treatment in a Mixed Patient Cohort with Invasive Fungal Infections: Outcome, 
Tolerability and Clinical Implications of Isavuconazole Plasma Concentrations. J Fungi. 2020;6(2):90. doi:10.3390/jof6020090 

35. Mertens B, Elkayal O, Dreesen E, et al. Isavuconazole Exposure in Critically Ill Patients Treated with Extracorporeal Membrane 
Oxygenation: Two Case Reports and a Narrative Literature Review. Antibiotics. 2023;12(7):1085. doi:10.3390/antibiotics12071085 

36. Kriegl L, Hatzl S, Zurl C, et al. Isavuconazole plasma concentrations in critically ill patients during extracorporeal membrane oxygenation. 
J Antimicrob Chemother. 2022;77(9):2500-2505. doi:10.1093/jac/dkac196 

37. Kato T, Enokiya T, Morikawa Y, Okuda M, Imai H. Sequestration of Antimicrobial Agents in Xcoating and Heparin-Coated Extracorporeal 
Membrane Oxygenation Circuits: An In Vitro Study. ASAIO J. 2023;69(1):e23-e27. doi:10.1097/MAT.0000000000001842 

38. De Rosa FG, Corcione S, Baietto L, et al. Pharmacokinetics of linezolid during extracorporeal membrane oxygenation. Int J Antimicrob 
Agents. 2013;41(6):590-591. doi:10.1016/j.ijantimicag.2013.01.016 

39. Lee JH, Lee DH, Kim JS, et al. Pharmacokinetics and Monte Carlo Simulation of Meropenem in Critically Ill Adult Patients Receiving 
Extracorporeal Membrane Oxygenation. Front Pharmacol. 2021;12:768912. doi:10.3389/fphar.2021.768912 

40. Donadello K, Antonucci E, Cristallini S, et al. β-Lactam pharmacokinetics during extracorporeal membrane oxygenation therapy: A case–
control study. Int J Antimicrob Agents. 2015;45(3):278-282. doi:10.1016/j.ijantimicag.2014.11.005 

41. Shekar K, Fraser JF, Taccone FS, et al. The combined effects of extracorporeal membrane oxygenation and renal replacement therapy on 
meropenem pharmacokinetics: a matched cohort study. Crit Care. 2014;18(6):565. doi:10.1186/s13054-014-0565-2 

42. Honore PM, De Bels D, Gutierrez LB, et al. Optimizing micafungin dosing in critically ill patients: what about extracorporeal therapies? 
Crit Care. 2018;22(1):289. doi:10.1186/s13054-018-2231-6 



Updated: 4/2024    Back to Top 

43. Cabanilla G, Villalobos N. A successful daptomycin and micafungin dosing strategy in veno-venous ECMO and continuous renal 
replacement. J Clin Pharm Ther. 2021;47(2):251-253. doi:10.1111/jcpt.13482 

44. Mulla H, Peek GJ, Harvey C, Westrope C, Kidy Z, Ramaiah R. Oseltamivir Pharmacokinetics in Critically Ill Adults Receiving Extracorporeal 
Membrane Oxygenation Support. Anaesth Intensive Care. 2013;41(1):66-73. doi:10.1177/0310057X1304100112 

45. Lemaitre F, Luyt CE, Roullet-Renoleau F, et al. Oseltamivir carboxylate accumulation in a patient treated by haemodiafiltration and 
extracorporeal membrane oxygenation. Intensive Care Med. 2010;36(7):1273-1274. doi:10.1007/s00134-010-1882-9 

46. Eyler RF, Heung M, Pleva M, et al. Pharmacokinetics of Oseltamivir and Oseltamivir Carboxylate in Critically I ll Patients Receiving 
Continuous Venovenous Hemodialysis and/or Extracorporeal Membrane Oxygenation. Pharmacother J Hum Pharmacol Drug Ther. 
2012;32(12):1061-1069. doi:10.1002/phar.1151 

47. Seddon MM, Busey KV, Kutner SB, Mejia RE, Bhattacharyya R. Oxacillin therapeutic drug monitoring in a patient on extracorporeal 
membrane oxygenation support. J Antimicrob Chemother. 2020;75(9):2699-2700. doi:10.1093/jac/dkaa216 

48. Leven C, Fillâtre P, Petitcollin A, et al. Ex Vivo Model to Decipher the Impact of Extracorporeal Membrane Oxygenation on Beta-lactam 
Degradation Kinetics. Ther Drug Monit. 2017;39(2):180-184. doi:10.1097/FTD.0000000000000369 

49. Cheng V, Abdul-Aziz MH, Burrows F, et al. Population Pharmacokinetics of Piperacillin and Tazobactam in Critically Ill Patients Receiving 
Extracorporeal Membrane Oxygenation: an ASAP ECMO Study. Antimicrob Agents Chemother. 2021;65(11):e01438-21. 
doi:10.1128/AAC.01438-21 

50. Kim YK, Kim HS, Park S, Kim H il, Lee SH, Lee DH. Population pharmacokinetics of piperacillin/tazobactam in critically ill Korean patients 
and the effects of extracorporeal membrane oxygenation. J Antimicrob Chemother. 2022;77(5):1353-1364. doi:10.1093/jac/dkac059 

51. Lyster H, Pitt T, Maunz O, et al. Variable Sequestration of Antifungals in an Extracorporeal Membrane Oxygenation Circuit. ASAIO J. 
2023;69(3):309-314. doi:10.1097/MAT.0000000000001802 

52. Van Daele R, Brüggemann RJ, Dreesen E, et al. Pharmacokinetics and target attainment of intravenous posaconazole in critically ill 
patients during extracorporeal membrane oxygenation. J Antimicrob Chemother. 2021;76(5):1234-1241. doi:10.1093/jac/dkab012 

53. Veinstein A, Debouverie O, Gregoire N, et al. Lack of effect of extracorporeal membrane oxygenation on tigecycline pharmacokinetics. J 
Antimicrob Chemother. 2012;67(4):1047-1048. doi:10.1093/jac/dkr550 

54. Dhanani JA, Lipman J, Pincus J, et al. Pharmacokinetics of Sulfamethoxazole and Trimethoprim During Venovenous Extracorporeal 
Membrane Oxygenation: A Case Report. Pharmacother J Hum Pharmacol Drug Ther. 2020;40(7):713-717. doi:10.1002/phar.2413 

55. Donadello K, Roberts JA, Cristallini S, et al. Vancomycin population pharmacokinetics during extracorporeal membrane oxygenation 
therapy: a matched cohort study. Crit Care. 2014;18(6):632. doi:10.1186/s13054-014-0632-8 



Updated: 4/2024    Back to Top 

56. Cheng V, Abdul-Aziz MH, Burrows F, et al. Population Pharmacokinetics of Vancomycin in Critically Ill Adult Patients Receiving 
Extracorporeal Membrane Oxygenation (an ASAP ECMO Study). Antimicrob Agents Chemother. 2022;66(1):e01377-21. 
doi:10.1128/AAC.01377-21 

57. Park SJ, Yang JH, Park HJ, et al. Trough Concentrations of Vancomycin in Patients Undergoing Extracorporeal Membrane Oxygenation. 
Schäfer A, ed. PLOS ONE. 2015;10(11):e0141016. doi:10.1371/journal.pone.0141016 

58. Cies JJ, Moore WS. Oxygenator impact on voriconazole in extracorporeal membrane oxygenation circuits. 

59. Van Daele R, Bekkers B, Lindfors M, et al. A Large Retrospective Assessment of Voriconazole Exposure in Patients Treated with 
Extracorporeal Membrane Oxygenation. Microorganisms. 2021;9(7):1543. doi:10.3390/microorganisms9071543 

60. Ye Q, Yu X, Chen W, et al. Impact of extracorporeal membrane oxygenation on voriconazole plasma concentrations: A retrospective 
study. Front Pharmacol. 2022;13:972585. doi:10.3389/fphar.2022.972585 

61. Ronda M, Llop-Talaveron JM, Fuset M, et al. Voriconazole Pharmacokinetics in Critically Ill Patients and Extracorporeal Membrane 
Oxygenation Support: A Retrospective Comparative Case-Control Study. Antibiotics. 2023;12(7):1100. doi:10.3390/antibiotics12071100 

 


