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Invasive aspergillosis (IA) is a severe disseminated fungal disease that occurs mostly in immunocompromised patients. How-
ever, central nervous system IA, combining meningitis and skull base involvement, does not occur only in groups with classic
risk factors for IA; patients with chronic renal failure and diabetes mellitus are also at risk for more chronic forms. In both of our
proven IA cases, voriconazole monotherapy was effective without surgery, and cerebrospinal fluid and serum 1,3-3-p-glucan test
results were initially positive, in contrast to galactomannan antigen results.

Invasive aspergillosis (IA) is a life-threatening disease, with a
mortality rate of 45%, that occurs mostly in immunocompro-
mised patients (1). Central nervous system (CNS) localization
represents an independent risk factor for death in IA and can
appear with or without pulmonary localization (1). Here, we re-
port two proven cases of skull base aspergillosis with meningitis,
involving patients who did not belong to groups at high risk for IA
and who successfully responded to voriconazole treatment with-
out surgery.

Case 1 involved a 71-year-old woman who was admitted with
visual acuity loss in her right eye. Symptoms had been worsening
for 1 year, leading to complete loss of sight in her right eye before
the patient sought the health care system. Her medical history
revealed high blood pressure, nephroangiosclerosis, and chronic
renal failure leading to hemodialysis for 2 years.

On admission, the patient was afebrile; in addition to the loss
of sight in her right eye, she presented with intense hemicranial
headache, stiff neck, and right exophthalmia. There were no other
cranial nerve palsies. Orbitocerebral computed tomographic and
magnetic resonance imaging (MRI) studies showed right orbital
and optic canal infiltration, compressing the optic nerve and
spreading to the right sphenoid and cavernous sinuses, associated
with pachymeningitis (Fig. 1A). Retroorbital surgical biopsy sam-
ples, including ethmoidal and sphenoidal sinus samples, showed
subacute inflammatory lesions with multifocal hemorrhage. Go-
mori-Grocott staining revealed hyaline septate hyphae (Fig. 2),
and culture yielded Aspergillus fumigatus complex. A. fumigatus
was identified morphologically; unfortunately, antifungal suscep-
tibility testing was not performed with this isolate, because of the
very low incidence of primary isolates resistant to triazoles in
France (2). Cerebrospinal fluid (CSF) analyses revealed an iso-
lated elevated protein level of 0.72 g/liter. CSF bacterial and fungal
cultures were sterile. Baseline serum and CSF 1,3-B-p-glucan
(BDG) measurements (Fungitell assay; threshold, 80 pg/ml) were
positive at 216 and 152 pg/liter, respectively. Serum and CSF ga-
lactomannan (GM) antigen test results were negative in an A.
fumigatus-specific PCR assay (3). Voriconazole (200 mg, twice a
day) was administered orally. Voriconazole trough serum concen-
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trations were monitored regularly and adjusted to ~2.5 mg/liter.
The patient experienced clinical improvement within 1 week, but
the right eyesight loss was irreversible. Tolerance of antifungal
therapy was good. A control MRI study performed after 7 months
of treatment showed a significant decrease in the right cavernous
sinus and pachymeningitis uptake (Fig. 1A). Antifungal treatment
was continued for 10 months. No end-of-treatment radiological
control study was performed, since the patient was lost to fol-
low-up monitoring.

Case 2 involved a 68-year-old woman who was admitted with
left hearing loss and hemicranial headache. Her medical history
revealed uncontrolled type 2 diabetes mellitus and high blood
pressure. Nine months before her admission, she had experienced
microbiologically undocumented left invasive otitis externa, in-
vading the mastoid process, which was treated by mastoidectomy
and ciprofloxacin administration for 2 months. Despite treat-
ment, otalgia reappeared, with progressive left middle ear, tempo-
ral, and mandibular osteomyelitis and pachymeningitis, as as-
sessed by MRI. A first surgical cavum biopsy, without extensive
surgical debridement, did not identify any infectious agent, but a
second biopsy, performed 1 month later, showed a lymphocytic
inflammatory infiltrate and culture yielded Candida albicans,
which was identified on selective medium (BBL CHROMagar
Candida; BD, Sparks, MD) and by the rapid latex coagglutination
slide test (Bichro-Latex Albicans; Fumouze Diagnostics, Leval-
lois-Perret, France). Candida albicans was susceptible in vitro to
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FIG 1 Two cases of meningeal invasive aspergillosis. (A) Case 1, involving a 71-year-old woman. (a and b) Axial T2-weighted (a) and axial enhanced
T1-weighted (b) MRI images show soft tissue thickening in the region of the right cavernous sinus and orbital apex (arrows). There is also meningeal
enhancement adjacent to the thickening (arrowhead). (c) An axial enhanced T1-weighted MRI study performed after treatment shows important decreases in
soft tissue thickening and meningitis. (B) Case 2, involving a 68-year-old woman. (a) An axial T2-weighted MRI image shows left filling of the mastoid air cells
(arrow) and dural venous sinus thrombosis (arrowhead). (b) An axial enhanced T1-weighted MRI image shows soft tissue thickening involving the left temporal
bone and the mandibular region (asterisk), with meningitis (arrow). (c) A follow-up axial enhanced T1-weighted MRI image shows an important decrease in the
involvement and persistent dural venous sinus thrombosis.
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FIG 2 Histological lesion profiles and fungus identification. (A to D) Case 1, retroorbital biopsy samples. A diffuse subacute inflammatory lesion was observed
(A), characterized by infiltration of neutrophils, macrophages (B), lymphocytes, and plasma cells (C), sometimes associated with vascular and ischemic necrosis,
with hemorrhage (B). Rare fragmented hyphae were detected (size, <50 pm) (D). These hyaline hyphae were septate but no branching was identified, probably
because of the small sizes of the samples. (E to H) Case 2, meningeal biopsy samples. A diffuse chronic inflammatory lesion was observed (E), characterized by
infiltration of macrophages, lymphocytes, and plasma cells, sometimes organized in pseudolymphoid follicles (F), included in dense mature connective tissue
(G). Small colonies of irregularly dispersed hyaline hyphae were identified (H). These hyphae were septate and branching, with the branches forming acute angles.
Both lesion presentations were consistent with aspergillosis. Hematoxylin-eosin staining (A, B, C, E, F, and G) or Gomori-Grocott staining (D and H).
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fluconazole and voriconazole, with MICs of 0.25 pg/ml and =<0.01
pg/ml, respectively, determined by the EUCAST microdilution
method. Although fluconazole was administered for 2 months,
symptoms worsened, with the onset of recurrent left laryngeal
paralysis. A new MRI study revealed growth of the former lesions
and left lateral venous and sigmoid sinus thrombosis, without any
sign of intracranial hypertension (Fig. 1B). The patient was then
referred to our ward. In addition to the former symptoms, tinnitus
and paralysis of the left soft palate completed the clinical presen-
tation. CSF analysis showed an isolated elevated protein level of
0.84 g/liter, and the CSF mycological culture results remained
negative. CSF and serum BDG levels were initially slightly elevated
at 93 and 118 pg/ml, respectively. Serum and CSF GM test results
remained negative. The tissue culture from an osteomeningeal
biopsy sample grew Aspergillus flavus, which was identified on the
basis of morphological characteristics and sequencing of the
B-tubulin gene. The strain was susceptible to itraconazole, with a
MIC of 0.125 pg/ml determined by the EUCAST microdilution
method; the MICs for amphotericin B and voriconazole were 0.25
pg/ml, that for posaconazole was 0.125 pg/ml, that for caspofun-
gin was 0.5 pg/ml, and that for micafungin was =0.008 .g/ml. No
extended surgical debridement was performed. Histopathological
analysis revealed chronic meningitis and osteomyelitis character-
ized by diffuse infiltration of macrophages, lymphocytes, and
plasma cells. Gomori-Grocott staining revealed hyaline septate
hyphae with acute-angle branching (Fig. 2). Voriconazole oral
therapy and anticoagulation were started. The voriconazole trough
plasma level initially was 3.05 mg/liter and then was adjusted to
~2 mg/liter in the context of cholestasis. Symptoms improved
within 2 weeks. However, left hearing loss, retroauricular hyper-
esthesia, and occasional tinnitus persisted. After 6 months, the
lesions showed improvement on MRI scans. Soft tissue lesions
decreased and meningeal uptake disappeared, but signs of left
temporal bone osteomyelitis and left sinus thrombosis remained
(Fig. 1B). Antifungal treatment was discontinued after 18 months.
A MRI study performed 6 months after the discontinuation of
treatment showed residual lesions.

These two cases emphasize the diagnostic difficulties regarding
meningeal and skull base aspergillosis in the absence of classic risk
factors. Both cases had a chronic presentation and a long delay
between the onset of clinical signs and diagnosis. IA frequently
occurs with hematological malignancies, solid organ transplanta-
tion, or long-term corticosteroid use (1). Although chronic renal
failure requiring hemodialysis was associated with IA-related
death for a patient with cancer (4, 5), it is not a common risk
factor. However, chronic renal failure is known to lead to an im-
munocompromised state combining malnutrition and immune
system impairment (5, 6). Diabetes mellitus is not recognized as
an IA risk factor per se, although innate immunity and adaptive
immunity are altered (1, 5, 7, 8). However, uncontrolled diabetes
is a risk factor for fungal invasive otitis (9-12) and was the main
underlying disease in three reported cases of CNS IA (13-15).

Voriconazole is the first-line treatment for IA, particularly with
CNS localizations (16-18). It has good penetration across the
blood-brain barrier, and its CNS concentrations exceed inhibitory
concentrations for Aspergillus spp. (19, 20). However, the Infec-
tious Diseases Society of America recommends surgery in combi-
nation with antifungal therapy for osteomyelitis and cerebral le-
sions. Despite the chronic courses in our cases, voriconazole was
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effective without surgical debridement, at least in a nonneutro-
penic setting.

CSF GM testing has a reported sensitivity of 80% for CNS IA
(21, 22). However, the sensitivity varies widely according to sam-
ple type and patient condition, giving poor performance among
nonneutropenic patients (1). While serum and CSF GM test re-
sults remained negative in both cases, BDG was detected in base-
line serum and CSF samples. It should be noted that at least one
serum sample positive for BDG is a microbiological criterion per se
for the diagnosis of probable invasive fungal disease (IFD) (23). A
previous preliminary study showed that mean CSF BDG concen-
trations of 383 pg/ml were found in three patients with CNS asper-
gillosis (24, 25). More recently, during a large devastating out-
break of iatrogenic fungal meningitis, CSF BDG concentrations
ranged from 39 to 2,396 pg/ml, guiding the diagnosis of probable
fungal meningitis (26). Thus, BDG might be a valuable biomarker
in CSF for the diagnosis of Aspergillus meningitis and/or brain
lesions, especially among nonneutropenic patients.
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