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A B S T R A C T

Antifungal agents account for approximately 3% of Drug-Induced Liver Injury (DILI) cases. Isavuconazole is a
novel triazole, and experience with long-term use of it is lacking. We report a case of late-onset DILI occurring
after 11 months of isavuconazole therapy in a 55-year old man of Angolan descent on long-term antifungal
therapy for the management of chronic pulmonary aspergillosis complicating previously treated pulmonary
tuberculosis. The DILI could be described as idiosyncratic as it was not associated with high isavuconazole serum
levels and his liver function tests returned to normal following treatment discontinuation.

1. Introduction

Antimicrobial agents are the commonest class of drugs associated
with drug-induced liver injury [DILI] [1]. Isavuconazole, a novel tria-
zole antifungal agent, exhibits in vitro activity against a broad-spectrum
of clinically significant filamentous fungi, including Aspergillus spp. and
agents of mucormycosis [2–4]. Isavuconazole is used as a fourth-line
agent for the treatment of patients with chronic pulmonary aspergillosis
(CPA) who are intolerant of itraconazole, voriconazole and posacona-
zole or following detection of Aspergillus isolates resistant to these
agents [5]. Liver toxicity is usually seen within the first few weeks or
months of isavuconazole therapy. Here, a case of hepatotoxicity due to
isavuconazole occurring after almost a year of therapy for CPA is de-
scribed.

2. Case

In April 2016 (day 0), a 55-year old man of Angolan descent was
commenced on isavuconazole for the treatment of CPA complicating
previously treated pulmonary tuberculosis and severe post-tuberculosis
bronchiectasis. The diagnosis of CPA was made in November 2014 and
his CT thorax at that time showed a right upper lobe cavity with a
large aspergilloma. Prior to commencing isavuconazole, he had un-
dergone several bronchial artery embolization procedures for the con-
trol of haemoptysis related to his CPA. His CPA was initially treated
with oral itraconazole. Twelve months after initiating itraconazole
therapy, isolates of Aspergillus fumigatus which were resistant to both
itraconazole and posaconazole were cultured from his sputum and

therapy was switched to oral voriconazole. However, after 3 months of
voriconazole therapy he had failed to achieve therapeutic serum levels
despite escalation to the maximum tolerable dose (300mg twice daily).
Consequently, given his low weight, isavuconazole was initiated at a
dose of 100mg once daily by mouth after induction therapy of 200mg
twice daily by mouth for the first 48 h.

Eleven months into isavuconazole therapy (day +308), he had
shown significant clinical improvement as evidenced by weight gain,
reduction in the size of both fungal ball and lung cavity on CT imaging
with a significant decline in serum Aspergillus IgG levels from 90 to
22mg/L (normal value<40mg/l). However, by this time his alanine
transferase (ALT) had risen from 34 U/L to 238 U/L and his aspartate
transferase (AST) had increased from 22 U/L to 145 U/L (Fig. 1). His
alkaline phosphatase (ALP) also rose from 431 U/L to 851 U/L. His total
bilirubin levels remained within normal limits. He did not report any
abdominal pain. There were no peripheral stigmata of chronic liver
disease on examination. His serum isavuconazole levels remained
within the therapeutic range (2.23–2.9 mg/L) throughout the entire
duration of therapy (Fig. 1). The pattern of liver injury appeared to be
cholestatic in nature with an =R ALT ULN/

ALP
ULN

= 238 / 55
851 / 130

=0.66 (< 2),

where ULN=upper limit of normal.
R = ratio
His serum iron, transferrin, alpha-1 antitrypsin and alpha-fetopro-

tein levels were within normal limits. Serum hepatitis B virus DNA PCR
and hepatitis C RNA viral PCR tests were both negative, as was his HIV
test. His international normalised ratio was 1.2 and autoimmune liver
screen was negative. As no alternative cause for his deranged liver
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function tests was found, he was diagnosed with DILI secondary to
isavuconazole use and therefore the drug was discontinued.

His past medical history included sarcoidosis for which he was being
treated with long term prednisolone. He denied any history of alcohol
abuse. Previous liver imaging (in 2014) had shown findings consistent
with early mild cirrhosis but no evidence of cholestatic liver disease
(Fig. 2).

He had an uneventful recovery with normalisation of ALT and ALP 5
months (day +476) following discontinuation of isavuconazole
therapy. He is not currently on any antifungal therapy for his CPA and
he remains asymptomatic with no further episodes of haemoptysis since
the discontinuation of antifungal therapy.

3. Discussion

A systematic review of chemotherapy-induced liver injury showed
that antifungal agents, excluding isavuconazole, account for about 3%
of DILI [6]. Longer treatment duration may be associated with an in-
creased risk of antifungal agent-induced liver injury [7]

Isavuconazole has very predictable pharmacokinetics, with ex-
cellent oral bioavailability and no food effect [8]. No dosage adjustment
is required for advanced age, renal impairment (including end-stage
renal disease) or for mild to moderate hepatic impairment [4]. Isavu-
conazole is generally well tolerated and associated with fewer skin, eye
and hepatobiliary adverse events than voriconazole [2]. It is exclusively
metabolised by the liver, but liver toxicity has been reported as gen-
erally mild, rarely requiring discontinuation [9]. In phase III clinical

trials, approximately 16% of patients on isavuconazole for invasive
aspergillosis or mucormycosis developed hepatobiliary disorders (in-
cluding DILI) while on therapy [3,4]. The vast majority of patients in
these studies, approximately 90%, received less than 6 months of
treatment. In those treated for a longer period, there were no reports of
DILI developing more than 6 months after the introduction of isavu-
conazole therapy. A case of hepatic veno-occlusive disorder requiring
isavuconazole discontinuation in a patient with undifferentiated acute
myeloid leukaemia has recently been reported [10].

Experience with long-term use of isavuconazole is lacking [3,4]. To
our knowledge, this is the first reported case of late-onset DILI asso-
ciated with isavuconazole therapy, with deranged liver function tests
requiring cessation of treatment developing 11 months after the drug
was introduced. The DILI could be described as idiosyncratic as it was
not associated with high isavuconazole serum levels.

In conclusion, isavuconazole should be used with caution in patients
at risk of idiosyncratic DILI. Furthermore, it is important that regular
liver function tests be performed on all patients on long-term isavuco-
nazole therapy, especially those with underlying liver disease.
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Fig. 2. Liver parenchyma is mildly coarse and heterogeneous, with a nodular
echotexture suggestive of early cirrhotic changes. No evidence of inter or ex-
trahepatic ductal dilatation. No obvious ductal calculus. No obvious focal in-
trahepatic lesions evident.
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