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Abstract

Aspergillosis is a common fungus that lives in soil and decaying vegetation. Inhalation of the spores causes infec-
tion mostly in immunocompromised patients. Invasive aspergillosis has an extremely high mortality, and a definitive
diagnosis requires histopathological evidence of deep tissue invasion or positive culture; however, this evidence

is often difficult to obtain due to the critical nature of the patients in these situations. The sensitivity of culture in this
setting is also low. The galactomannan test is a recent antigen-antibody serologic test that depends on detecting

an antigen which is a molecule found in the cell wall of aspergillus species. A positive result supports the diagnosis
of invasive aspergillosis. We present a case of multiple intracerebral brain abscesses in an immunosuppressed patient
due to an aspergillus species diagnosed by the galactomannan test with an excellent response to the treatment
with the novel voriconazole alone, without any surgical intervention, and the purpose is to alert the physicians, neu-
rologists, and infectious disease specialists to consider the intracranial aspergillosis among the differential diagnosis
of the acute onset encephalitis especially in immunocompromised patients as early diagnosis and treatment may be

life-saving.
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Background

Antifungal therapy alone for CNS aspergillosis has
revealed disappointing results, with mortality of more
than 90% in most series [1]. The most probable reason for
such outcomes is poor penetration of antifungal drugs
into the CNS; one exception to this rule is the novel
antifungal drug voriconazole [2, 3]. We present a case
known to have diabetes and hypertension, for more than
10 years, and on regular steroid therapy for autoimmune
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hemolytic anemia diagnosed 3 years prior to hospital
admission. Because of fever and altered mentation, he
was referred to the fever hospital, after failure of treat-
ment with acyclovir for suspected acute viral encephali-
tis. The MRI shows multiple cerebral lesions at different
areas of the brain with no appreciable enhancement in
the post-contrast series, taking into consideration the
history of being immunocompromised. The patient was
on immune suppressive medications, lacked of response
to acyclovir, and a positive galactomannan test in serum
and CSF. The diagnosis of intracerebral aspergillosis was
confirmed, voriconazole was started immediately with-
out combining surgery or other antifungal medications.
The outcome was excellent, and he was discharged after
1 month with minimal residual effects. It is important
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to mention here that in all the reported cases in the lit-
erature, the patients were treated with voriconazole
combined with surgical intervention; in this case, only
voriconazole was used and proved to be effective in
achieving long-term favorable outcomes.

Case presentation

A 54-year-old Egyptian businessman was brought to the
emergency room of Embaba-Fever Hospital (Giza, Egypt)
in a semi-coma state after 4 days of headache, nausea,
confusion, and increasing obtundation together with a
high-grade fever. He was admitted to a private hospital
where CSF analysis and multi-slice brain CT scan were
done and then referred to the fever hospital as a case of
CNS infection.

The patient is known to be diabetic and hypertensive,
for more than 10 years, and 3 years earlier, he was diag-
nosed with autoimmune hemolytic anemia for which he
was maintained on steroid therapy (prednisolone 20 mg
daily). The relatives denied any history of recent or old
trauma, animal contact or bite, or recent travel outside
Egypt. There was no bowel or urinary disorder, and also,
there was no remote or recent operative surgery.

The family reported a long history of frequent attacks
of nasal stuffiness and headache relieved by nasal decon-
gestants and simple analgesics. Four weeks before admis-
sion, he was transfused with packed RBCs for an attack of
acute hemolytic crisis. There was associated fever, head-
ache, dizziness, and diplopia, which gradually subsided
by analgesics and antipyretics, and the family history was
not contributory.

On examination, the patient’s Glasgow Coma Scale
(GCS) was mild: 12/15 E4V4M4. He was noted to be
underbuilt, pale, round pupils, regular and reactive, no
jaundice, neck veins not congested, no lower limb edema,
no visible skin rash, and no lymphadenopathy, and the
neck was lax with no signs of meningeal irritation. The
pulse was 100/m and regular, temperature 39 °C, and
blood pressure 110/80 mmHg. There were no obvious
swellings in the paraspinal region. Chest examination
revealed scattered rhonchi over both lung fields. The
heart was normal S1, S2. The abdomen was lax without
any point of tenderness, no organomegaly, masses, or
ascites, and renal angles were free.

The neurological examination showed no visible signs
referring to cranial nerve affection. There was hypertonia
with exaggeration of the deep tendon reflexes and posi-
tive Babinski’s sign.

The patient had a normal resting ECG
Initial investigations showed the complete blood count
as follows (Table 1): normocytic, normochromic anemia,
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Table 1 Complete blood count

Test Result Unit Reference range
Hemoglobin 10.5 gm/dl 11-16
Hematocrit 321 % 33-44
Red blood cell count  3.63x10° UL 3.8-54
Red cell indices
MCV 88.5 FL 32-110
MCH 289 Pg 28-32
MCHC 327 gm/dl 32-38
RDW 20.1 % 11.5-145
TLC 14.200 u/L 4.000-10.000
Differential count
Basophils 0 % 0-1
Eosinophils 1 % 1-8%
Segmented 88 % 40-75
Lymphocytes 5 % 20-45
Monocytes 4 % 1-8
Others
Platelet count 284x103  Thousands/L  150-450

mild polymorphonuclear leucocytosis with absolute lym-
phopenia. All the biochemical, metabolic, and serological
investigations were normal except the serum galacto-
mannan test which came positive (Table 2). Serial CSF
analysis was done to confirm laboratory improvement
and to exclude persistent infection (Table 3).

The differential diagnosis includes the following:

Viral encephalitis

Bacterial meningoencephalitis

CNS tuberculosis

Cerebral toxoplasmosis

Intracerebral fungal infection by either mucormyco-
sis or intracerebral aspergillosis

Meningoencephalitis (viral, bacterial, and tuberculous)
has been considered; however, there were no signs of
meningeal irritations (e.g., nuchal rigidity, Kernig’s sign,
Brudzinski’s sign). Moreover, the lack of response to the
antiviral acyclovir and the negative HSV PCR and nega-
tive gram stain and culture for bacteria excluded herpes
simplex encephalitis and bacterial meningitis. Also, the
course was too short for a diagnosis such as tuberculous
meningitis, absence of cranial nerve affection, and the
negative work-up for TB excluded tuberculosis menin-
gitis, while the illness could explain some of the clinical
manifestations of cerebral toxoplasmosis. The lack of his-
tory of HIV and the negative serology for toxoplasmosis
are quite evidences to negate this disease.

Intracerebral invasive fungal infection by either
mucormycosis or intracerebral aspergillosis was a
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Table 2 Biochemical, immunologic, metabolic, and serological investigations (Table 2)

Serum urea 27.1 mg/dl 20-40

Serum creatinine 0.8 mag/dl 0.55-1.3

Total bilirubin 0.5 mg/dl 0.20-1

ALT 12 u/L 14-63

AST [ u/L 15-37

Total protein 6.4 g/dl 6-8.3

Serum albumin 32 g/dl 34-54

Serum calcium 8.98 mg/dl 9-11

Calcium ionized 1.09 mmol/I 1.13-132

Serum sodium 147 mmol/l 135-145

Serum potassium 4.7 mmol/I 35-5

ANA by IF Positive > 1/40 Negative: < 1/40

Anti-DNA by IF Negative Negative

Tuberculin skin test Negative Negative

Toxoplasmosis IgM 0.40 a/l (04-2/5)

Toxoplasma IgG 5.66 g/l (6-16)

ESR 1st hour 90 n.Upto 12in males,
up to 15 in females,

CRP 24 <6

Serum galactomannan test Positive Negative

Fungal culture and sensitivity in the blood No growth No growth
Bacterial culture and sensitivity No growth No growth

reasonable diagnosis as both affect diabetics and
immunocompromised patients. Invasive mucormyco-
sis is clinically similar to invasive aspergillosis but is
marked by angioinvasion and tissue infarction of the
nose or oral cavity by the black necrotic eschar at the
initial time of presentation. The clinical presentation
was most compatible with the diagnosis of intracerebral
aspergillosis. The concomitant history of nasal stuffi-
ness and the radiologic findings that suggest fungal eti-
ology in addition to the immunocompromised state of
the patient make the diagnosis of intracerebral aspergil-
losis most likely.

The following features are consistent with the diagno-
sis of intracerebral aspergillosis:

The history of immunosuppression, as the patient
has diabetes mellitus and autoimmune hemolytic
anemia and is on corticosteroid therapy.

The diagnosis was confirmed by a positive galacto-
mannan test and the marvelous response to vori-
conazole.

Chest x-ray AP view and abdominal ultrasonography
were non-revealing (Fig. 1).

Noncontrast multislice CT scan of the brain shows
atrophic brain changes (Fig. 2).

The patient was initiated with antibiotics includ-
ing ceftriaxone, vancomycin, acyclovir, prednisolone,
fluids, and dehydrating measures as well as control of
blood sugar and blood pressure.

On follow-up, there was no improvement over the next
few days, and the fever persisted despite the antibiotics
and antiviral therapy.

MRI brain with contrast revealed

Multiple variable-sized scattered cerebral lesions at sub-
cortical and deep parenchymal in the left thalamic, brain
stem, and cerebellar focal lesions with signal pattern and
necrotic cores showing restrictive diffusion, the largest
measuring 2.5 cm at the left parietal region, subcortical
in location. These lesions show no appreciable enhance-
ment in the post-contrast series (Figs. 3 and 4), a picture
suggestive of a multifocal inflammatory lesion. Based on
the clinical background of being an immunocompro-
mised patient, opportunistic brain infection mostly fun-
gal is considered for clinical, laboratory correlation, and
follow-up.

Aciclovir was discontinued and intravenous voricona-
zole was initiated after establishing the diagnosis with
positive aspergillus galactomannan antigen assay in
serum and CSE. The dose was started at 6 mg/kg twice
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Table 3 Serial CSF testing (Table 3)

On admission Reference:
Aspect Semi turbid Clear aspect
Color Yellow Colorless
Protein 154 mg/dl 15-40
Glucose 70 mg/d! 50-80
WBCs count 400 /cmm 0-5 (lymphocytes)
PNL 60 % 0
Lymphocytes 40 % Negative for bacteria
Gram stain No organism detected Negative for acid-fast bacilli
Zehil Nelseen stain No acid-fast bacilli
PCR for TB Negative Negative
Fungal culture Negative Negative
CSF HSV PCR Negative Negative
Culture for bacteria No growth No growth
Galactomannan test Positive Negative

After 3 days: Cells/cc
Cells 300 (many RBCs) % 0-5 (lymphocytes)
Neutrophils 60 % Zero
Lymphocytes 40 0-5
Pathogens:

Gram stain No bacteria No bacteria

Zeihl Nelseen stain No acid-fast bacilli mg/dl No acid-fast bacilli
Glucose 80 mg/d! 50-80

Proteins 121 15-40

One week later: Cells/cc
Cells 50 % 0-5
Neutrophils 10 % 0
Lymphocytes 90 0-5
Pathogens:

Gram stain No bacteria No bacteria

Zehil Nelseen stain No acid-fast bacilli mg/dl No acid-fast bacilli
Glucose 104 mg/dl 50-80

Protein 52 15-40

Two weeks later
Aspect Clear Clear
Color Colorless Cell/cc Colorless
Cell count 35 % 0-5 lymphocytes
Neutrophils 20 % 0
Lymphocytes 80 mg/dl 0-5
Glucose 118 mg/dl 50-80
Proteins 35 15-40
Pathogens:

Gram stain No bacteria No bacteria
Zeihl Nelseen stain No acid-fast bacilli No acid-fast bacilli

Before discharge (after one month) Cell/cc
Cell count 20 % 0-5(lymphocytes)
Neutrophils 40 % 0
Lymphocytes 60 0-5
Pathogens:

Gram stain No bacteria No bacteria

Zehil Nelseen No acid-fast bacilli mg/dl No acid-fast bacilli
Glucose 122 mg/dl 50-80

Protein 42 15-40
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Fig. 2 Noncontrast multislice CT scan of the brain: age-matched
involutional brain changes

daily on day one, followed by 4 mg/kg twice daily thereaf-
ter. The CSF for fungal culture proved to be negative after
4 weeks, the treatment was continued and the patient
started to show gradual clinical improvement.

Follow-up of the patient was excellent, the patient
regained consciousness and became afebrile, and the
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Fig. 3 Lesions show no appreciable enhancement
in the post-contrast series

general state improved with residual weakness in both
lower limbs.

Follow-up MRI brain with contrast after 2 weeks of
treatment: the brain lesions decreased in size, and over-
all regressive course regarding the size of the supra and
infratentorial multiple space-occupying lesions currently
showing marginal contrast enhancement (Fig. 5).

Follow-up CSF after 4 weeks revealed clear CSF, cells 20/
cc, neutrophils 40%, lymphocytes 60%, glucose 122 mg/dl,
and proteins 42 mg/dl.

Discussion

Central nervous system aspergillosis is a highly fatal dis-
ease; it is the most common organ manifestation of dis-
seminated invasive infection, usually via the bloodstream
from a pulmonary focus [4].

Direct invasion of the brain from adjacent foci of asper-
gillosis in paranasal sinuses or the middle ear is a rare
alternative route of infection [5, 6]. The source of infec-
tion in this patient may have been a small focus in the
paranasal sinuses with infection reaching the brain via
direct extension or the hematogenous route. The mor-
tality rate of cerebral aspergillosis approaches 100% in
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Fig. 4 Lesions show no appreciable enhancement
in the post-contrast series

Previous

s Ve

Fig. 5 The supra and infratentorial multiple space-occupying lesions
currently showing marginal contrast enhancement

these immunocompromised patients [7], but there are
occasional case reports noting survival with combined
aggressive antifungal therapy and surgical resection. This
makes early diagnosis essential [8].

Cerebrospinal aspergillosis typically presents with a
fever unresponsive to antibacterial or antiviral treat-
ment and may cause headache, meningeal irritation,
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nausea vomiting, focal neurologic deficits, seizures, men-
tal retardation, or lethargy [9-11].

The diagnosis of intracerebral aspergillosis was sug-
gested from the history of immunosuppression state as
the patient having diabetes mellitus and autoimmune
hemolytic anemia and on corticosteroid therapy.

MRI was suggestive by the multiple variable-sized
lesions with no enhancement, and the diagnosis was con-
firmed by a positive galactomannan test and the marve-
lous response to voriconazole.

The lack of contrast enhancement is typical of severely
immunosuppressed patients suggesting the absence of an
inflammatory response [12].

The clinical signs of spastic paraparesis with hyper-
reflexia and positive Babinisk’s sign localize a lesion to
the spinal cord. The bladder is usually involved in spinal
cord disease but the absence of bladder symptoms does
not rule out spinal cord involvement [13]. A variety of
presenting symptoms such as nasal stuffiness, headache,
periorbital pain, diplopia, anosmia, lethargy, convulsions,
and impaired consciousness have been described.

The diagnosis of cerebral aspergillosis is difficult because
the presenting symptoms are not specific (stroke-like
symptoms or seizures) [14], and fever may be absent [15].
Moreover, the pulmonary infection may not be present,
cerebrospinal fluid findings are usually minimally abnor-
mal with a slightly elevated protein level, and the organism
is rarely cultured from the CSF [16, 17]. Furthermore, the
lack of specific radiologic features and the relative rarity of
this disease make cerebral aspergillosis less recognizable
resulting in a delayed diagnosis and treatment [18].

Aspergillus abscesses usually occur in the presence of
predisposing factors, e.g., diabetes, long-term use of glu-
cocorticoids, transplanted patients, and malignant neo-
plasms [19, 20].

The galactomannan test is primarily targeted for early
diagnosis of invasive aspergillosis; its use is recom-
mended by the Infectious Diseases Society of America
(IDSA) [21].

Galactomannan (GM) in CSF showed a good diagnos-
tic performance; using GM in CSF, cerebral aspergillosis
can be diagnosed or virtually ruled out without the need
for a cerebral biopsy [22].

Voriconazole is now recognized as the first choice
agent for invasive aspergillosis by the Infectious Diseases
Society of America, and there are several reports sup-
porting its efficacy in cerebral aspergillosis [21].

Prognosis is largely dependent on early diagno-
sis, the extent of invasion, and the host’s immune sta-
tus [23]. Duration of antifungal treatment is not clearly
established and typically continues for several months
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depending on the clinical and radiological response and
ongoing immunosuppression [23].

The major reason for the devastating prognosis of CNS
aspergillosis is the poor penetration of antifungal drugs
into the CNS, with the exception of voriconazole [24].

Most antifungal agents are large molecules which
makes sufficient penetration into the central nervous sys-
tem unlikely. Concentrations of voriconazole exceeding
the inhibitory concentrations for aspergillus species were
found repeatedly in cerebrospinal fluid and brain tis-
sue, including brain abscess material; voriconazole is the
smallest molecule with activity against aspergillus species
[25].

The patient was discharged home after 4 weeks on oral
voriconazole 200 mg twice daily, for long-term treatment
and indefinite duration, physiotherapy, and neurologi-
cal follow-up because of wasting and decreased motor
power in both lower limbs, together with some cerebellar
manifestations.

Follow-up monthly for 1 year showed his progressive
improvement with only some weakness in both lower
limbs.

Diagnosis
Acute invasive aspergillosis is the diagnosis in a diabetic
patient with autoimmune hemolytic anemia.

Conclusion

Aspergillosis should be suspected in any immunocom-
promised patient with neurological symptoms and signs
when acute in onset. Central nervous system aspergillosis
is managed most commonly with voriconazole as a single
antifungal drug therapy, and most do not require surgical
intervention. Once there is evidence of infection as indi-
cated by a positive galactomannan antigen test or suspi-
cious radiographic findings, antifungal therapy (most
often voriconazole) is administered to prevent the pro-
gression of the disease into invasive disease; the duration
of antifungal prophylaxis should be individualized based
on the clinical status of the patient.

Abbreviations

CNS Central nervous system

MRI Magnetic resonance imaging
CSF Cerebrospinal fluid

cT Computed tomography

GCS Glasgow Coma Scale

ECG Electrocardiography

CcK Creatine kinase

CK-MB  Creatine kinase myoglobin binding
ANA Anti-nuclear antibody

CRP C-reactive protein

ALT Alanine aminotransferase

AST Aspartate aminotransferase
ESR Erythrocyte sedimentation rate
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