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Central nervous system mycoses: The challenges
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The incidence of central nervous system (CNS) mycoses
is increasing in the last few decades mostly in the
immunocompromised population. Cancer chemotherapy
and solid organ and bone marrow transplantation have
greatly increased the immunocompromised population.
Sinocranial aspergillosis mostly described from the
countries with temperate climate occurs mostly in
otherwise immunocompetent individuals.!¥! The major
advances in CNS mycoses are in the pathobiology, new
diagnostic tools and new therapies.

The CNS pathology that the fungi evoke largely
determines the clinical syndromes with which patients
with CNS mycoses present. The morphology and
size of the organism determine the pathology of CNS
lesions. Small yeast forms (Blastomycoces, Coccidioides,
Cryptococcus, Candida) reach the small arterioles and
capillaries producing meningitis and subpial ischemic
lesions. Intermediate-sized pseudohype (Candida)
occludes small vessels in the microcirculation to
produce local areas of tissue necrosis that evolve to
abscess formation. The large hyphal forms (Aspergillus
spp., Zygomyces spp., Cladosporium) of variable size
obstruct large and intermediate-size arteries and
occasionally veins, giving rise to large infarcts. In
addition the immune status of the host and also the
antigenic characteristics, genomic fungal DNA and on
cell wall components of the pathogen also determine the
pathologic lesions.®?! The pathology in the sinocranial
form of aspergillosis is a well-formed granuloma with
intense fibrosis."! The immunopathogenesis of CNS
fungal infection is not well understood. The CNS
has been considered immunologically privileged
in the sense of being isolated from normal immune
surveillance. Fungal infections of the CNS evoke both
humoral and cellular immune response. The activation
of brain resident cells combined with relative expression
of immune-enhancing and immune-suppressing
cytokines and chemokines may play a determinant
role in the immunopathogenesis. Exploration of the
genomic sequence of most fungal pathogens may help
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to understand the pathogenesis, virulence and immune
response of host defense against these pathogens.!

Central nervous system mycoses require immediate
and precise diagnosis and the diagnostic arsenal
mainly depends on microscopy and culture of biologic
samples. Culture yield may be low. Histopathological
analysis can establish diagnosis of a filamentous fungal
infection but cannot identify the agent at species level.
Both contrast CT scan and magnetic resonance imaging
(MRI) may be useful adjunctive investigations in
diagnosis but cannot confirm the infection. The timing
of therapeutic intervention seems to have significant
impact on mortality.[*! Early identification of patients
who require antifungal therapy is therefore an important
goal and requires diagnostic tools that not only have
good performance characteristics, but also become
positive in an early phase of the infection. In the last two
decades substantial effort has been made to develop non-
culture-based diagnostics. Non-culture methods include
polymerase chain reaction (PCR), galactomannan (GM)
antigenemia, Western blot (WB) to detect antibodies
and detection of fungal metabolites D-arabinitol and
(1,3) beta-D-glucan.® Much progress has been made
in the clinical validation of these diagnostic tools for
opportunistic mycoses.® However, there is limited data
on clinical validation of these diagnostic tests in CNS
mycoses.l710

Central nervous system mycoses require carefully
selected management approaches to optimize outcomes.
Treatment outcomes in highly immunosuppressed
patients remain poor. The antifungal armamentarium
available to clinicians has increased in the last several
years to include new formulations of amphotericin B,
antifungal triazoles and the echinocandins. In recent
studies voriconazole has been shown to be more
effective and well tolerated in CNS aspergillosis and
may be considered as first line treatment.[""*¥! The
data on the efficacy of other newer antifungal agents
in CNS mycoses is limited and evolving. Cost of
antifungal therapy remains a crucial issue worldwide.
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Immune-based therapies for fungal CNS disease are at
an exploratory level and merit further evaluation in
clinical trials.

Surgery followed by aggressive systemic antifungal
therapy offers the best outcomes in patients with
intracranial mass lesions.[*® Whenever feasible safe
radical excision along with normal nervous tissue around
it should be done. Sinocranial aspergillosis is a rare entity
and the mass lesions can be intracranial extracerebral
(mostly in anterior cranial fossae), intracerebral or both.
These patients need surgical procedures that combine
otolaryngological and neurosurgical expertise. At times
radical surgical excision may not be possible and radical
surgery may be associated with significant morbidity.
Some of these patients may have a stormy course or rapid
progression following surgery.!"¥ Because of the extensive
fibrosis seen in sinocranial aspergilomas ! therapeutic
concentration of antifungal agents may not be achieved
in the tissue where fungal hyphae are embedded. In
patients with subtotal excision, to achieve high tissue
concentration continuous intralesional administration of
antifungal agents as an adjunct may be considered.!"”

It is clear from the above discussion that there are yet
many challenges in the early diagnosis of CNS mycoses.
However, early and precise diagnosis is the essential step
to institute effective management strategies to optimize
outcomes. The timing of therapeutic intervention seems
to have a significant impact on mortality.
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