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Case Report

Cerebral aspergillosis in a liver transplant recipient: a case report
of long-term survival after combined treatment with liposomal

amphotericin B and surgery
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Cerebral aspergillosis is a life-threatening compli-
cation in liver transplant recipients, with mortality
rates approaching 100%; treatment with amphotericin
B is of limited efficacy because of its poor distribution
in the cerebrospinal fluid and its systemic side effects.
We report the case of a liver transplant recipient who
developed recurrent cerebral Aspergillus fumigatus in-
fection, and was successfully treated by combined sur-
gical excision of the lesion and administration of lipo-

I fungal infections constitute a major problem
in immunocompromised patients, including liver

transplant recipients, in whom the incidence of this
complication ranges from 5% to 42% (1,2). After Can-
dida, Aspergilli are responsible for most systemic
fungal infections in the immunocompromised host. As-
pergillus is also the second most common pathogen of
the central nervous system (CNS) after Cryptococcus
neoformans (3). Mortality rates associated with invas-
ive fungal infection are still high, ranging from 25% to
69%, and in the case of Aspergillus infection of the
CNS, nearly 100%.

There is no consensus on the best therapeutic ap-
proach to Aspergillus infection of the CNS. Cerebro-
spinal fluid (CSF) concentrations of the recommended
antifungal agents, such as azoles and amphotericin B,
are 40-fold lower than serum levels (4). Moreover, flu-
conazole is ineffective in treating cerebral aspergillosis,
and the role of itraconazole, a triazole-derivative with
a broad spectrum of activity, has not yet been defined.
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somal amphotericin B. This first report of long-term
complication-free survival in a liver transplant recipi-
ent suggests that therapy with liposomal amphotericin
B may reduce the risk of recurrence of cerebral asper-
gillosis in these immunocompromised patients.

Key words: Cerebral aspergillosis; Liposomal ampho-
tericin B; Liver transplantation.

Combined surgical therapy and amphotericin B ad-
ministration are thus currently the therapy of choice.

In 1994, Gelpi et al. reported the first case of a liver
transplant recipient with multiple Aspergillus abscesses
who was treated with both medical therapy and
stereotactic needle aspiration; however, the patient re-
mained dependent on dialysis because of combined
amphotericin B and cyclosporine A nephrotoxicity (3).

We report the case of a liver transplant recipient with
an Aspergillus brain abscess, who was successfully
treated with a combination of surgery and liposomal
amphotericin B, a formulation that allows higher dose-
rates and thus improves drug distribution in the CNS,
while limiting its systemic side effects (5). The patient
is alive and well 1 year after the diagnosis of infection.
To our knowledge, this is the first report of long-term
survival without drug-induced complications in a liver
transplant recipient with CNS Aspergillus infection.

Case Report
A 52-year-old Caucasian male underwent orthotopic
liver transplantation in October 1995 because of HCV-
related end-stage liver disease. On the 21st day after
surgery, he was retransplanted due to a partial vena
cava thrombosis. In the early postoperative period, he
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Fig. 1. (A) CT scan shows a contrast-enhanced cortical-subcortical lesion in the cerebral right frontal lobe. A hypodense
centre with a cystic appearance is clearly visible, and corresponds to the well-encapsulated abscess excised at surgery. (B)
MRI confirms the right cortical-subcortical cystic lesion, and shows multiple surrounding daughter lesions.

survived severe septic shock. Forty-five days after re-
transplantation, he was discharged in good general
condition with the following immunosuppressive regi-
men: cyclosporine A (serum levels 200–250 ng/ml by
monoclonal RIA assay), and methylprednisolone (20
mg daily, slowly tapered to 10 mg daily). Long-term
antiviral, antimycotic (nystatin) and antiparasitic
prophylaxis was also prescribed.

Two months after discharge, the patient complained
of a slight frontal headache, that worsened in the early
morning hours and did not respond to a reduction in
cyclosporine A dosage. His relatives reported a mildly
depressed mood, and a loss of interest in daily activi-
ties. General and neurological examination findings
were unremarkable. A cerebral CT scan (Fig. 1A)
showed a cortical-subcortical lesion in the right frontal
lobe that showed contrast enhancement and perilesion-
al edema. Broad-spectrum polychemotherapy (clinda-
micin 2400 mg/day iv, cotrimoxazole 3000 mg/day po
and itraconazole 200 mg/day po) was initiated. MRI
(Fig. 1B) further revealed multiple daughter lesions
surrounding the main lesion, a pattern highly sugges-
tive of a mycotic infection.
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Amphotericin B diluted in a lipid emulsion (Intralip-
idA) was administered (4) at a daily dose of 20 mg. Ten
days later (the cumulative dose of amphotericin B was
230 mg at that time), the patient underwent crani-
otomy with resection of a well-encapsulated abscess.
During surgery, the capsule was broken, and some of
the liquid contents under slight pressure escaped. His-
tological and microbiological findings were consistent
with the diagnosis of A. fumigatus infection. After
surgery, amphotericin B was continued daily at increas-
ing doses starting from 20 mg/day up to a maximum
of 65 mg/day; the daily dose of amphotericin B was
not further increased because of severe hypokaliaemia
(2.1 mEq/l), leukopenia requiring GM-CSF adminis-
tration, and a reduction in cyclosporine A serum level
(which required a 3-fold increase in oral dosage of
cyclosporine). The cumulative dose of amphotericin B
administered in 33 days was 1370 mg. Amphotericin B
treatment was then continued, using a liposomal for-
mulation (AmBisomeA 100 mg/day). During AmBi-
someA administration, serum potassium concen-
trations progressively increased (up to 4.2 mEq/l) and
cyclosporine A serum levels stabilised. After a cumula-
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Fig. 2. CT scan shows a small solid recurrent cerebral
lesion, corresponding to the hard and compact lesion ex-
cised at second surgery.

tive dose of 3 g of amphotericin B (classic plus liposo-
mal formulation) was reached (50 days later), treat-
ment was suspended. The patient remained asympto-
matic, except for biochemical signs of recurrent hepa-
titis.

Three months later, a cerebral CT scan (Fig. 2)
showed a pattern that was strongly compatible with
recurrent aspergillosis. Administration of AmBisomeA

was resumed at doses that increased stepwise from 100
to 250 mg/day, up to a cumulative dose of 1.6 g pre-
surgery. Nine days later, a second craniotomy was per-
formed with excision of a hard and irregular mass ad-
herent to the dura mater. Microbiological assays were
negative, but histological findings were consistent with
recurrent CNS aspergillosis; administration of AmBi-
someA was resumed, reaching a cumulative dose of 3.5
g. Notwithstanding the higher dose rate (3.5 g in 17
days vs. 3 g in 50 days), no adverse effect was recorded.
Monthly cerebral CT scans showed progressive healing
of the lesion (Fig. 3A), which was also confirmed by
MRI (Fig. 3B).

To date, liver function tests and liver biopsy confirm
mild chronic HCV-related hepatitis, but all other
haematological and clinical parameters are normal,
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and 1 year after liver transplantation, this patient is
doing well.

Discussion
Aspergillus is isolated in 4.5 to 10% of liver transplant
recipients, and, although its isolation is not always as-
sociated with clinically evident disease (2,6–9), invasive
aspergillosis remains a major problem in transplant re-
cipients (6).

This fungus is ubiquitous, and is found in the soil,
in the air, on plants, on decomposing organic debris
and on food. Indeed, nosocomial infection by this
pathogen has been associated with construction work
in or near transplant units (6). Besides these environ-
mental factors, multivariate analysis has identified a
number of additional risk factors (pretransplant serum
creatinine levels, time of transplant surgery, retrans-
plantation, other intraabdominal or intrathoracic in-
terventions, and CMV infection) that are strongly as-
sociated with the incidence and severity of infection
during the posttransplant course (1). Like the other
case reported in the literature (3), our patient was also
exposed to a number of environmental risk factors,
such as the unavailability of high-efficiency particulate
air filter systems (HEPA filter), and concomitant
nearby construction work in course. Nevertheless, he
was not administered prophylactic treatment because
of pretransplant renal failure.

The brain is involved in about 10% of the cases of
invasive aspergillosis that occur in solid organ recipi-
ents (6), but the diagnosis is rare during life. There are
three possible routes for Aspergillus infection of the
CNS: a) haematogenous spread from distant primary
lesions (e.g., lungs); b) direct extension from an area
anatomically adjacent to the brain (e.g., the paranasal
sinuses); and c) direct infection following neurosurgical
procedures (10,11).

The diagnosis of deep fungal infection in immuno-
suppressed patients can be particularly challenging. It
may be suspected on CT or MRI scans, but it can be
confirmed only by pathological examination. In our
case, the CNS signs and symptoms were initially inter-
preted as adverse effects of cyclosporine A. The correct
diagnosis was suggested by the CT scan, and MRI
findings of multiple daughter lesions and a shaggy ap-
pearance of the wall, a pattern strongly compatible
with cerebral aspergilloma (Fig. 1 and 2).

This is the second report of long-term survival after
cerebral Aspergillosis in a liver transplant recipient. In
the first reported case (3), the patient recovered from
his infection following combined therapy with surgery
and classical amphotericin B, but remained dependent
on dialysis because of severe renal failure due to a syn-
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Fig. 3. CT scan (A) and MRI (B) performed 6 months after the second course of AmBisomeA and surgery shows no evidence
of disease.

ergistic nephrotoxic effect between amphotericin B and
cyclosporine A. In our case, the use of liposomal am-
photericin B led to a cumulative therapeutic dose in a
shorter time without important side effects. The potas-
sium-losing nephropathy (12,13) that caused hypokal-
iaemia during administration of the classic formu-
lation of the drug was not observed. Liposomal am-
photericin B was also able to reverse the inability to
maintain cyclosporine A serum levels which was ex-
perienced during administration of the classic formu-
lation; this pharmacokinetic interaction has not pre-
viously been reported, and we suspect it may be due to
liposoluble cyclosporine A binding to the lipid emul-
sion used to vehicle the classic amphotericin B.

Although there is no consensus regarding the opti-
mal therapy for Aspergillus infection of the CNS, a
combination of medical and surgical approaches has
been reported by most authors (5,14,15). Because of
the superficial localisation of the lesion, our patient
could undergo surgical excision. However, the mycotic
lesion recurred. Prior to the second surgical inter-
vention, prophylactic liposomal amphotericin B was
administered. On this occasion, no microorganism was
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isolated from the excised lesion, thus suggesting that
the higher dose-rate of liposomal amphotericin B was
able to inhibit mycotic proliferation inside the abscess,
and likely contributed to the complete recovery
achieved by the patient after the second intervention.

At present, studies comparing the tissue distribution
of classical and liposomal amphotericin B in humans
are not available. In rodents, the administration of
liposomal amphotericin B leads to high drug concen-
trations in reticuloendothelial tissues, such as spleen
and liver, while the kidney is relatively spared thanks
to the higher doses that can be administered without
side effects (5 mg/kg); brain concentrations are also
higher, compared to a maximal dose of classical am-
photericin B (1 mg/kg). The major pharmacokinetic
advantage of liposomal amphotericin B, however, is its
capability to bind to circulating macrophages that can
carry the drug to infected areas, including the CSF.
Thus, liposomal amphotericin B may represent a defi-
nite improvement in the therapy of invasive Aspergillus
infections (16). It was suggested that prophylaxis with
the liposomal drug could be less expensive than the
treatment of a proven invasive fungal infection (16);
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however, whether or not orthotopic liver transplant pa-
tients with identified risk factors should be given
prophylactic therapy is still an open question; in this
setting, prophylaxis with itraconazole might be con-
sidered in centres with a high institutional incidence of
aspergillosis.

To our knowledge, this is the first report of a long-
term, complication-free survival after Aspergillus CNS
infection in a liver transplant recipient. Our findings
suggest that prophylactic treatment with liposomal am-
photericin B reduces the risk of recurrence due to in-
traoperative spread of the infection, without adverse
side effects.
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