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No alteration of voriconazole concentration by plasmapheresis
in a critically ill patient
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Invasive pulmonary aspergillosis is a life-threatening disease
with a mortality rate of 60–90% [1], if untreated. Patients with
strongly suspected invasive aspergillosis should be treated
with voriconazole immediately [2]. Due to its narrow thera-
peutic index, voriconazole therapeutic drug monitoring is of-
ten applied [3] (trough concentration > 1.5 μg/mL for efficacy
but < 5–6 μg/mL to reduce toxicity [4]). A procedure like
plasmapheresis may alter plasma concentrations and could
decrease efficacy of voriconazole. Plasmapheresis affected
significantly plasma concentrations of drugs (e.g. vancomy-
cin, teicoplanin, verapamil [5]), resulting in subtherapeutic
concentrations [5, 6]. However, plasmapheresis is a rarely
used treatment and only limited data is available about the
necessity of voriconazole dose adjustment [7].

A 66-year-old female patient (71 kg) with acute renal
failure caused by recently diagnosed granulomatosis with
polyangiitis required plasma exchange therapy. Her clini-
cal course was accompanied by polymicrobial infections
and severe pneumonia. Pneumocystis jirovecii (positive
PCR) and Aspergillus fumigatus (positive culture and
lactophenol preparation) were isolated from the broncho-
alveolar lavage. Multiple anti-infective treatment protocols
including voriconazole, co-trimoxazole, imipenem, linezo-
lid, and aciclovir were initiated while plasmapheresis was
conducted on every other day due to exacerbated granulo-
matosis with polyangiitis.

On every occasion a plasma volume of 3300–
3600 mL was replaced by fresh frozen plasma lasting
2–2.5 h (using the highly efficient cell separator
COM.TEC®). Medication on admission was amlodipine,
atorvastatin, midazolam, sufentanil, methylprednisolone,
and metoprolol. Furthermore, pantoprazole, clonidine, fu-
rosemide, heparin, insulin, lorazepam, levetiracetam, and
metoclopramide were administered as needed. Anti-
infective treatment over a month was effective as clinical
signs and laboratory parameters normalised, while respi-
ratory conditions stabilised. Voriconazole therapeutic
drug monitoring revealed a trough plasma concentration
of 1.4 μg/mL on day 4 (without plasmapheresis) of an
intravenous voriconazole treatment (200 mg twice daily =
5.7 mg/kg per day). Subsequent dose increase to 600 mg
per day (= 8.6 mg/kg, 400 mg at midday; 200 mg at
night) was performed. The question arose if plasmaphe-
resis can reduce voriconazole concentrations and thereby
increase the risk of treatment failure. Therefore, to study
the potential voriconazole decrease on day 8, a plasma
sample was taken at the end of the 1-h voriconazole
infusion and plasmapheresis was started within a few
minutes. Immediately after plasmapheresis, a second
plasma sample was taken. Voriconazole concentration be-
fore plasmapheresis was 3.1 μg/mL and was unchanged
after plasmapheresis (Fig. 1); the voriconazole concentra-
tion in filtrate (= removed plasma) was 2.8 μg/mL
(HPLC assay with UV-spectroscopy). Unbound plasma
concentrations were 49% before plasmapheresis and
51% after plasmapheresis (rapid equilibrium dialysis as-
say). Assuming 4.6 L/kg volume of distribution [8],
71 kg body weight, 3.1 μg/mL total voriconazole plasma
concentration, and 50% plasma protein binding, the free
voriconazole amount in the body was 500 mg. Thus
plasmapheresis removed only about 2% (2.8 μg/mL *
3600 ml =10.1 mg) of the free amount.

Drugs with low volume of distribution or high plasma pro-
tein binding are commonly affected by plasmapheresis [5].
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For those drugs, proper timing between drug administration
and plasmapheresis is crucial to prevent significant loss of
drug dose. In contrast, voriconazole is highly distributed to
tissue (distribution volume: 4.6 L/kg) and is moderately
bound to plasma proteins (50%) [9]. Nevertheless, if a sub-
stance such as voriconazole has a rather large volume of
distribution, proceeding with plasmapheresis shortly after
IV administration appears to be prone to reduced plasma
concentrations. Interestingly, our case did not reveal any
alteration of voriconazole plasma concentration after plas-
mapheresis, and the concentration in the filtrate itself
showed a similar value (2.8 μg/mL). Furthermore, possible
drug-drug interactions due to polymedication were unlikely
affecting voriconazole concentrations [10]. Spriet et al. [7]
analysed voriconazole plasma concentrations on a day
without plasmapheresis and the following day with plasma-
pheresis and demonstrated equivalent pharmacokinetic
values. With our data, it becomes apparent that the amount
of voriconazole eliminated via plasmapheresis is too low to
alter the voriconazole plasma concentration. Since plasma-
pheresis is a rare treatment option, clinical trials are not
feasible for the drugs administered to these patients. To
achieve antifungal effective voriconazole plasma concen-
trations (1.5–4.5 mg/L), therapeutic drug monitoring for
dose adjustment is still recommended.
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Fig. 1 Plasma concentrations of voriconazole before and after
plasmapheresis in a 1-day section of the intensive care with
plasmapheresis
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