
J Antimicrob Chemother
doi:10.1093/jac/dkz050

Isavuconazole brain penetration in
cerebral aspergillosis

F. Lamoth1,2*, T. Mercier3, P. André3, J. L. Pagani4,
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Sir,
Cerebral aspergillosis is a rare, but often fatal, infection in immuno-
compromised patients. The new triazole drug isavuconazole was
recently approved for the treatment of invasive aspergillosis (IA)
and may be associated with less hepatotoxicity compared with
voriconazole.1 Some reports suggest that isavuconazole is also ef-
fective for the treatment of cerebral aspergillosis and other fungal
infections of the CNS, but experience is limited.2–5

We report data of isavuconazole concentrations within the
brain lesion of a patient with cerebral aspergillosis. The patient
developed IA during the neutropenic phase following induction
chemotherapy for AML. The diagnosis initially relied on a positive
galactomannan in serum, a positive PCR for Aspergillus fumigatus
in a bronchial aspirate and nodular chest CT lesions. Cerebral CT
and MRI showed a frontoparietal abscess consistent with cerebral
aspergillosis. Initial amphotericin B therapy was switched to intra-
venous isavuconazole (200 mg q8h for days 1 and 2, then 200 mg
q24h).1 This latter drug was preferred over voriconazole because
of severe cholestasis and renal failure requiring continuous hae-
mofiltration. After 4 days of isavuconazole therapy, a biopsy of the
brain lesion was performed by craniectomy. The diagnosis of cere-
bral aspergillosis was confirmed by culture of the brain specimen
growing A. fumigatus and histopathology showing mycelial ele-
ments and infiltrates of polymorphonuclear neutrophils. The MIC
of isavuconazole was 1 mg/L. The patient died 4 days later in the
context of multiple organ failure.

Isavuconazole concentrations were measured in plasma at
two different timepoints and in two specimens of the brain lesion,
consisting of the surrounding cerebral parenchyma and liquid con-
tent of the abscess. Measurement was performed by LC-MS/MS,

with isavuconazole-13C-d4 as internal standard using an adapta-
tion of our validated method.6 The brain biopsy was washed with
0.9% NaCl, dried under nitrogen flux and accurately weighed. The
specimen (2.0 mg), mixed with 20 lL of 0.9% NaCl, 20 lL of MeOH
containing internal standard and 40lL of acetonitrile with 0.5%
formic acid, was ground with 1.4 mm zirconium oxide beads using
a PrecellysVR Evolution homogenizer. After centrifugation, the
supernatant was analysed by LC-MS/MS. For abscess content,
measurement was performed directly in the liquid without pre-
dilution. The quantification limit was 0.01 mg/L. A Bayesian max-
imum a posteriori estimation method was used to compute the
estimated isavuconazole concentration curve based on two-
compartment population pharmacokinetics adapted according to
plasma isavuconazole concentration.7

Trough plasma concentrations of isavuconazole (24 h after last
dose) on day 3 and day 6 of therapy were 0.6 and 2.9 mg/L, re-
spectively. Isavuconazole concentration in the brain tissue meas-
ured 6 h after the end of the administration of the drug on day 4
was 1.46 mg/kg. The estimated curve showed that the expected
plasma concentration on day 4 (timing of brain biopsy) was
1.7 mg/L with an estimated accumulation of 44% (Figure 1). Thus,
the estimated brain/plasma concentration ratio at this time was
0.9. The concentration measured within the abscess fluid was
0.02 mg/L.

Pharmacokinetic studies in rats showed an isavuconazole
brain/plasma concentration ratio of 1.8 after single-dose adminis-
tration (similar to voriconazole) and a ratio close to 1 after
repeated administration (day 7),8 which is consistent with our
results. There are currently limited data about the penetration of
isavuconazole or other mould-active azoles in brain, most of them
being derived from animal models or human autopsies with meas-
urements performed in healthy brain tissue.8,9 However, drug bio-
availability in the inflammatory tissue of fungal encephalitis may
be different compared with healthy brain. To our knowledge, our
data represent the first report of isavuconazole concentrations in a
brain lesion of a patient with cerebral aspergillosis. Our results
show that the isavuconazole concentration measured in the in-
flammatory brain tissue surrounding the abscess was equivalent
to the predicted concentration in plasma at this timepoint. While
targeted isavuconazole concentrations are not defined for thera-
peutic drug monitoring, the concentrations reported here in
plasma and brain tissue were superior to the MIC for the present
A. fumigatus isolate (i.e. 1 mg/L) and within the range of plasma
trough concentrations observed in the SECURE trial on day 7
(mean 2.6+1.0 mg/L),10 which may thus be considered as appro-
priate. However, the concentration of isavuconazole in the liquid of
the abscess was quasi-null, which further demonstrates that
penetration of antimicrobials within abscesses is an issue and that
surgery is required in such cases.

These results should be interpreted cautiously as they are
derived from a single case experience, with a low amount of tissue
and using a measurement method that has not been validated for
such biological material. Moreover, isavuconazole measurements
were performed relatively early after start of therapy, while
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steady-state drug concentrations were not achieved. Further anal-
yses would be warranted to better define the bioavailability of isa-
vuconazole in human brain tissue.
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Figure 1. Patient’s isavuconazole plasma concentrations estimated by a Bayesian maximum a posteriori method based on two plasma samples
(open circles). Brain biopsy and abscess puncture, patient’s death and isavuconazole doses are indicated by an open triangle, a cross and filled rectan-
gles, respectively. Note: one loading dose of isavuconazole on day 2 was missing.
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