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Diagnostic Dilemma of Aspergillus Meningitis in Patients
With Hepatitis C Virus Co-Infection: A Case Series
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Abstract

Aspergillus meningitis can occur in immunocompromised and im-
munocompetent patients. The diagnostic yield is only 39% in im-
munocompromised patients and 69% in immunocompetent patients.
Diagnosis can be challenging, as repeated cerebrospinal fluid (CSF)
cultures can be negative. Even with multiple cultures, the diagnostic
yield is meager, sometimes requiring a tissue diagnosis. However,
prompt recognition and treatment initiation are crucial to minimize
morbidity. We present two cases of patients with a history of intra-
venous drug use disorder (IVDU) co-infected with hepatitis C virus
(HCV) and 4spergillus. Two young Caucasian patients with untreat-
ed HCV infection and a history of IVDU, presented with fevers and
headaches. Their imaging and multiple CSF samples showing ple-
ocytosis with negative fungal cultures led to a diagnostic dilemma.
Due to progressive decline and to ascertain a definitive diagnosis, a
brain biopsy resulted in a tissue diagnosis of fungal meningitis sec-
ondary to Aspergillus, with hyphae and granulomas, in both individu-
als. In the workup of chronic meningitis, Aspergillus infection should
be strongly considered in patients with [VDU and HCV co-infection.
In patients with chronic meningitis lacking definitive diagnosis from
spinal fluid, tissue sampling should be pursued as soon as possible to
ensure rapid treatment and prevent disability. HCV is associated with
a reduction in cellular immunity; our two cases support that HCV
and a history of IVDU carry risks of immunosuppression, warranting
early and expedited workup for chronic fungal meningitis.
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Introduction

Life-threatening infections from Aspergillus are most com-
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mon in patients lacking cellular immunity. However, other
predisposing factors, including intravenous drug use disorder
(IVDU) and hepatitis C virus (HCV) infection, can increase
susceptibility to cerebral aspergillosis. With the mortality rate
of Aspergillus infection estimated to be 45% overall [1] and as
high as 72% in immunocompromised patients [2], early iden-
tification and treatment is essential to prevent increased mor-
bidity and mortality. Indeterminate cerebrospinal fluid (CSF)
studies and poorly elucidated radiographic features of central
nervous system (CNS) in Aspergillus infection are the reasons
why tissue biopsy is often required to finalize a diagnosis and
should not be delayed, especially when a target amendable to
biopsy is identified on CNS imaging.

Case Reports

Case 1

A 38-year-old Caucasian male with history of IVDU and
chronic untreated HCV infection presented with new-onset
generalized headache, intermittent diplopia, and recurrent fe-
vers. On presentation, 1 month after onset of headaches, he had
no focal neurologic deficits, but did have multiple psoriatic
plaques across his face and elbows. Computed tomography
(CT) head showed communicating hydrocephalus, and mag-
netic resonance imaging (MRI) brain showed a rim-enhancing
lesion in the suprasellar cistern with diffusion restriction (Fig.
1). CSF showed 128 white blood cells (WBCs), protein 167
mg/dL, and opening pressure of 31 mm H,O. Broad-spectrum
antibiotics including ceftriaxone 2 g intravenous (IV) every 12
h, vancomycin 15 mg every 12 h and acyclovir 10 mg/kg IV
every 8 h (until polymerase chain reaction (PCR) was negative)
were continued. The patient’s workup was limited by multi-
ple hospital elopements. CSF obtained 1 month later showed
8 WBCs/mm? and 167 mg/dL protein with opening pressure
44 mm H,O. CSF 2 months later showed 50 WBCs/mm? and
105 mg/dL protein with opening pressure 39 mm H,O. CSF 3
months later showed 11 WBCs/mm? and 131 mg/dL protein
with opening pressure of 36 mm H,O. Aerobic, anaerobic, and
fungal CSF cultures were collected with each lumbar puncture
and were negative. Patient was later discharged to inpatient
rehab and subsequently went home.

Thirteen months after initial presentation, he developed
left-sided weakness with 4/5 strength in the left upper ex-
tremity (LUE) and 4-/5 in the left lower extremity. Spinal
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Figure 1. Axial sequences of an MRI brain with and without contrast, demonstrating a rim-enhancing lesion in the suprasellar
cistern with restricted diffusion, indicated by red arrows (case 1). MRI: magnetic resonance imaging.

MRI was remarkable for multiple mass-like intrathecal ex-
tramedullary enhancing lesions associated with a subarach-
noid and dural enhancement in the cervical and thoracic
spine. Repeat lumbar puncture showed 256 WBCs/mm?, >
600 mg/dL protein, 2,000 red blood cells (RBCs)/mm?, and
opening pressure of 23 mm H,O. As the cause of his chronic
meningitis remained cryptogenic despite six CSF samples
and a total of seven negative aerobic, anaerobic, and fungal
CSF cultures, and an enhancing pathologic target was finally
found in the spine, a dorsal cervical medullary biopsy was
completed showing granulation tissue and abscess with many
fungal organisms.

Voriconazole 200 mg twice daily was initiated. Howev-
er, 2 months later, he presented with episodes of respiratory
arrest and shaking in bilateral upper and lower extremities
without electroencephalogram (EEG) correlate. These mus-
cle spasms were likely related to the worsening hydroceph-
alus as evident from the CT head showing enlargement of
the prepontine and infrapontine cisterns as well as the fourth
ventricle causing pontine compression. CSF studies showed
7 WBCs/mm? with 9,000 RBCs/mm? and 43 mg/dL pro-
tein, which was thought reflective of proper treatment of his
chronic meningitis, despite his new symptoms. An external
ventricular drain (EVD) was placed; however, there was no
clinical improvement and he continued to have episodic res-
piratory arrest and diffuse full body shaking. Soon thereafter,
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the patient’s family selected to pursue comfort care and the
patient passed away.

Case 2

A 31-year-old Caucasian male with history of chronic HCV
infection and IV drug use (in remission for 3 years) presented
with a 6-month history of daily posterior headaches with no
focal neurological deficits at presentation. CT head showed
communicating hydrocephalus, and brain MRI showed basi-
lar enhancement. Spinal MRI showed cervical and thoracic
cord T2 hyperintensity extending from the medulla to about
the T3 cord level (Fig. 2). CSF showed 470 WBCs/mm? with
lymphocytic predominance, > 600 mg/dL protein, and with
negative bacterial cultures and negative fungal smear and cul-
ture. Serum studies including human immunodeficiency virus
(HIV), rapid plasma reagin (RPR), QuantiFERON, Lyme, and
angiotensin-converting enzyme (ACE) were negative. He was
treated empirically for bacterial meningitis, yet MRI brain
continued to show evidence of leptomeningeal enhancement
with cervicothoracic T2 hyperintensity (Fig. 2a). The patient’s
headache symptoms improved following EVD placement and
steroids. Repeat lumbar puncture 2 weeks after initial presen-
tation showed 2 WBCs/mm?, 7 mg/dL protein, and negative
fungal culture. He had a worsening headache, bilateral upper

T2 Thoracic Spine

Figure 2. MRI brain with and without contrast showing (a) leptomeningeal enhancement most prominent along the ventral margin
of the brainstem and perimesencephalic cisterns, indicated by the red arrow. Images (b) and (c) depict hyperintensity along the
cervical and thoracic spine, indicated by red arrows (case 2). MRI: magnetic resonance imaging.
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Figure 3. Hematoxylin and eosin (H&E) stained photomicrograph showing a necrotizing granuloma with a central necrosis sur-
rounded by lymphocytes, epithelioid histiocytes and giant cell (asterisk). Inset shows septate fungal hyphae on a GMS special

stain.

extremity weakness (4-/5 in both the LUE and right upper ex-
tremity (RUE)), and episodes of loss of consciousness which
was unwitnessed. MRI showed T2 hyperintensity in the central
gray matter of the cervical spine, consistent with cervicotho-
racic syrinx causing myelopathy (Fig. 2b, c¢). A third lumbar
puncture 1 month after initial presentation showed 35 WBCs/
mm?, 32 mg/dL protein, and negative fungal culture. He had
EVD placement and Chiari decompression surgery and biopsy.
Tissue biopsy revealed fungal organisms with several septate
fungal hyphae, consistent with Aspergillus infection (Fig. 3).
The patient neurological examination was concerning for bi-
lateral upper and lower extremity progressive weakness, de-
creased sensation to pin prick and ambulatory dysfunction. Af-
ter his biopsy, he was started on empiric antifungal treatment
which included fluconazole 800 mg once daily oral as he was
not able to tolerate the amphotericin B, prior to finalization of
Aspergillus meningitis based on tissue biopsy, and he reported
some improvement in his symptoms. Unfortunately, through-
out his workup, lasting 2 - 3 months, he developed progressive
weakness of all four extremities. After his symptoms stabi-
lized, he remained with marked weakness and was wheelchair
dependent.

Discussion

Aspergillosis is a common fungal opportunistic infection in
both immunocompromised and immunocompetent patients.
Although it only comprises about 5% of all CNS fungal in-
fections, the overall prognosis is poor. Mortality rates can be
45% overall [1] and as high as 72% in immunocompromised
patients [2].

With a recent increase in solid organ transplantation and
new immunosuppressive agents, invasive fungal infections
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have increased. Usually, the transmission for Aspergillus is via
respiratory route, but it can enter the CNS through the parana-
sal sinuses from trauma which seems to be more prevalent in
immunocompetent patients. At the same time, hematogenous
spread is more common in immunocompromised patients.

HCV has been independently associated with transverse
myelitis [3], suggesting direct invasion of nervous tissue [4, 5]
by HCV or by an immune response [6] to HCV. HCV has also
been associated with other CNS disorders including vasculitis,
meningoencephalitis, encephalomyelitis, and cognitive behav-
ioral deficits [7].

Susceptibility to chronic fungal meningitis, particularly
cryptococcal meningitis, has been related to T-lymphocyte
deficits in HIV-infected individuals. Therefore, it may seem
paradoxical that HCV is also a predisposing factor to chronic
fungal meningitis, as HCV causes sustained over-activation
of CD8" T-cells in those with advanced liver disease [8, 9].
Impairment of innate host defenses [10] against Aspergillus
could explain susceptibility to the disease. Specifically, natu-
ral killer cells have been found to decrease in patients with
chronic HCV infection [11], and they remain an important part
of innate host defenses against Aspergillus [10]. Additionally,
from the idea that chronic immune system overactivation in
HCYV leads to increased vulnerability, adjunctive immunosup-
pression has been considered for treatment of non-HIV cryp-
tococcal meningitis and used with favorable results in some
cases [9, 12]. Additional theories for immunocompromise in
chronic HCV infection could include T-cell exhaustion due to
persistent antigens to HCV [13] and dendritic cell dysfunction
which impairs cytokine-dependent T-cell priming and natural
killer cell maturation [14, 15].

In the workup of chronic meningitis, Aspergillus infection
should be strongly considered in patients with [VDU and HCV
co-infection. Risk factors for fungal meningitis, in the absence
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of other causes of clear compromise to cellular immunity, have
been suggested to include drug addition, chronic alcoholism, he-
patic failure [16, 17], as well as HCV co-infection [18, 19]. Our
report supports that together, both IVDU and HCV can increase
the risk for the development of fungal or Aspergillus meningitis.
Many other predisposing factors, including chronic alcoholism,
drug addiction, liver failure and certain occupations, are more
vulnerable to Aspergillus infection [2, 20-22]. Our two cases of
untreated HCV infection with past or ongoing IVDU illustrate
the vulnerability of these populations as well.

Immunocompetent patients are known to generally be
affected by a less aggressive form of neuroaspergillosis, no-
table for granulomas and brain abscesses [23], whereas im-
munocompromised patients are more frequently afflicted with
angiotrophic disease [24]. Aspergillus, a branched hypha, can
obstruct vascular lumens leading to vasculitis, cerebral infarc-
tion, and intraparenchymal hemorrhage due to weakening of
the vascular wall [25]. Pathology can be notable for necrotiz-
ing granulomas with central necrosis surrounded by epithe-
lioid histiocytes and giant cells (Fig. 3).

In an analysis of eight patients with pathologically con-
firmed CNS aspergillosis [26], focal brain lesions were most
commonly found in the cerebral hemispheres, with two-thirds in
the subcortical white matter. Lesions greater than 15 mm were
associated with hemorrhage. Prior studies have shown that the
ring-enhancing lesions associated with Aspergillus abscesses
seem to have irregular and hypointense signals on MRI [26].

Various antifungals have been used to treat CNS asper-
gillosis including amphotericin B and itraconazole [27, 28].
Still, a more prolonged treatment is recommended for resolu-
tion of all the lesions and clinical symptoms, such as a longer
treatment course of voriconazole together with neurosurgical
management [29]. As discussed earlier, corticosteroids have
been used in select cases of cryptococcal meningitis associated
with HCV infection; however the use of corticosteroids has
not been systematically studied in cryptococcal meningitis or
other etiologies of fungal meningitis.

In the workup of chronic meningitis, multiple differ-
ent CSF cultures are recommended. However, escalation of
workup to include tissue biopsy should be strongly considered
and not delayed in the workup of cryptogenic chronic menin-
gitis especially with multiple negative CSF cultures. Fungal
cultures can be repeatedly negative, as many as seven times for
case 1, with final diagnosis only made through a tissue biopsy.
It is also essential to identify patterns placing patients at higher
risk of chronic meningitis, such as co-infection with organisms
like HCYV, to decrease mortality and morbidity associated with
these co-infections.
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