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Voriconazole 
 
 

Findings 
 
• Raffaeli et al created an in vitro ECMO model evaluating the 
sequestration of voriconazole by ECMO oxygenation circuit. The 
findings were suggestive of increased drug sequestration and reduced 
serum drug concentration in this in vitro model. The limitation of this 
study is the application of an in vitro model to an ex vivo setting without 
taking into account patient-specific factors such as variable volume of 
distribution, drug interactions, etc. However, it supports that higher 
voriconazole doses are needed to overcome sequestration in the ECMO 
circuit.  
 
• Cies and colleagues created 2 closed ECMO models, 1 with and 1 
without an oxygenator. Voriconazole was added to the circuits, and the 
levels were measured pre- and postoxygenator. Although there was no 
difference in the drug levels in the circuit without an oxygenator, the 
one with an oxygenator showed ~ 40% loss in the circuit, which can be 
attributable to the oxygenator. Based on the trend in the amount of 
voriconazole sequestered in the circuit with an oxygenator, the authors 
suggested this may be a saturable process. Therefore, it is important in 
clinical practice when the oxygenator is exchanged to assess if an 
additional loading dose needs administered to account for the 
adsorption of voriconazole to a new oxygenator filter.  
 
• Mathieu et al reported initial voriconazole dosing of 6 mg/kg IV twice 
daily for 2 doses and then 4 mg/kg IV twice daily for invasive pulmonary 
aspergillosis. Due to sequestration in the circuit and subtherapeutic 
trough levels, patients required multiple additional loading doses. 
Patients were finally therapeutic on 6.5 mg/kg thrice-daily dosing on 
day 33 of therapy.  
 
• Peterson and colleagues reported on a renal transplant patient on 
ECMO and treatment with voriconazole for suspected aspergillosis. 
Doses of voriconazole needed increased multiple times (up to 11.3 
mg/kg per dose) to achieve adequate trough concentrations (2-5.5 
mcg/mL). Upon discontinuation of ECMO, the voriconazole dose was 
reduced to 7.3 mg/kg per dose, which is approximately a 45% reduction 
in the daily dose. This supports that there seems to be significant 
adsorption of voriconazole to the oxygenator membrane during ECMO, 
which leads to drug sequestration in the circuit.  
 
In summary, based on the available data on the PK of voriconazole in 
ECMO, a more aggressive initial dosing is recommended to overcome 



drug sequestration in the circuit. It is important to note that adsorption 
to the membrane oxygenator may be a saturable process. Therefore, 
one should consider reloading the circuit when an oxygenator is 
exchanged. On the contrary side, empiric dose reduction may be 
warranted upon ECMO decannulation. Based on the PK of voriconazole 
in ECMO, therapeutic trough attainment is not straightforward and 
requires frequent and close therapeutic drug monitoring to adjust the 
dose based on the levels to be as aggressive yet safe as possible.    

Isavuconazole 
 

Zhao and colleagues reported a patient case in the medical 
management of ARDS secondary to Blastomyces dermatitidis, utilizing 
VA-ECMO and Protek Duo (CardiacAssist, Inc). Based on pre- and 
postoxygenator levels, significant drug sequestration in the circuit was 
observed, which required doubling the dose to 327 mg twice daily to 
achieve therapeutic trough levels. However, proceed with caution when 
applying the PK data from this case of 2-circuit ECMO to an individual 
on a single circuit. Regardless of single vs dual ECMO circuit use, 
isavuconazole dose needed doubled to achieve goal trough levels.  
High protein binding (of 98%-99%) may explain sequestration of 
isavuconazole in the ECMO circuit. Close therapeutic monitoring of 
trough levels is recommended.  

Liposomal 
amphotericin B 

Zhao et al reported a patient case in the medical management of ARDS 
secondary to Blastomyces dermatitidis, utilizing VA-ECMO and Protek 
Duo. The patient was initially started on 5 mg/kg/day of liposomal 
amphotericin B; however, due to clinical deterioration after ECMO 
cannulation, the dose was empirically increased to 7.5 mg/kg/day, in 
addition to inhaled liposomal amphotericin B. On day 62 of ECMO, 
based on persistently positive BAL fungal cultures and elevated serum 
Blastomyces antigen, the dose of liposomal amphotericin B was 
increased to 10 mg/kg/day. Goal Cmax was achieved on 10 mg/kg/day 
dosing. Based on pre- and postoxygenator drug concentrations, we can 
conclude that liposomal amphotericin B is sequestered in the ECMO 
circuit. The limitation of this study is an extrapolation of its data from a 
dual-circuit patient case to a patient on a single-circuit ECMO.  

Fluconazole  The majority of PK data published on utilization of fluconazole in ECMO 
is limited to the neonatal and pediatric populations. There are no 
published PK studies of using fluconazole in adult patients on ECMO.  
 
In an ex vivo closed-circuit ECMO model study, fluconazole was not 
sequestered by the ECMO circuit. Comparison of ECMO vs non-ECMO 
pediatric patients showed an approximate 40% increase in the volume 
of distribution for patients on ECMO. This may suggest a need for higher 



loading and maintenance dose for PK target attainment based on the 
targeted organism’s minimum inhibitory concentration. Future PK 
studies are needed to explore the optimal dosing of fluconazole in adult 
patients on ECMO.   

Posaconazole Van Daele and colleagues created a PK model to predict the probability 
of target attainment of IV posaconazole given as a loading dose of 300 
mg every 12 hours on day 1, followed by a maintenance dose of 300 mg 
every 24 hours starting on day 2. Based on the posaconazole 
concentrations measured, this model predicated PTA for > 90% for 
prophylaxis target trough of > 0.7 mg/L. However, PTA was below 90% 
for the therapeutic target trough of > 1 mg/L. 
This may suggest that higher doses of loading and maintenance 
posaconazole are needed to obtain PK goals. Close therapeutic 
monitoring of trough levels is recommended.  

Caspofungin  
 

Wang and colleagues conducted a prospective population PK study to 
examine the impact of ECMO on a subgroup of postoperative lung 
transplant patients. Caspofungin plasma concentrations were obtained 
at a prespecified interval, and respective PK parameters were calculated 
to develop a PK model of caspofungin in ECMO. Alteration in 
caspofungin PK was not observed in the ECMO cohort vs the non-ECMO 
cohort. All patients in this study had normal albumin levels. Since 
caspofungin is highly albumin-bound, hypoalbuminemia is expected to 
increase its clearance that may not have been observed in this cohort. 

Micafungin 
 

Lopez-Sanchez et al studied the PK of micafungin in patients on ECMO 
receiving standard dosing of 100 mg every 24 hours. Micafungin is not 
lipophilic (logP –1.5) but is highly protein-bound (> 99%). However, 
based on the concentration of micafungin obtained pre- and 
postoxygenator, the degree of drug sequestration in the circuit seems 
to be negligible.  

 
 
ARDS, acute respiratory distress syndrome; BAL, bronchoalveolar lavage; Cmax, maximum 
concentration; IV, intravenous; PTA, probability of target attainment; PK, pharmacokinetics; 
ECMO, extracorporeal membrane oxygenation; VA-ECMO, venoarterial ECMO. 
 


