Isolated cerebral Mucormycosis and Aspergillosis
coinfection in an immunocompromised adult
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SUMMARY

Opportunistic fungal infections are a major cause

of mortality in immunosuppressed patients, with
mucormycosis and aspergillosis as two of the most
commonly identified fungal organisms. Coinfection with
mucormycosis and aspergillosis is rare, but cases have
been reported in literature, most commonly presenting as
disseminated invasive fungal infection with cerebrorhino-
orbital involvement in an immunocompromised

patient. Infections are most commonly caused by direct
implantation of spores with localised angioinvasion.
Haematogenous spread is rare, with most cases
secondary to haematological malignancies or
intravenous drug use. Coinfection with mucormycosis
and aspergillosis portends a poor prognosis, with

a high mortality rate. Thus, prompt recognition and
intervention are crucial to prevent poor outcomes. In

this unique case report, we describe a case of isolated
cerebral mucormycosis and aspergillosis coinfection, not
previously reported in literature.

BACKGROUND

Cerebral coinfection with haematogenous mucor-
mycosis and aspergillosis is a rare and often fatal
diagnosis. Few, if any, isolated cases have been
reported in medical literature. This case with a
complicated atypical presentation serves to high-
light the importance of having a high suspicion for
cerebral fungal infections and coinfections in immu-
nocompromised patients as well as prompt inter-
vention that is crucial to mitigate poor prognosis.

CASE PRESENTATION
A patient in their 20s with a medical history of active
intravenous polysubstance use was brought to the
emergency department with altered mental status.
On admission, vitals were within normal limits. The
patient was somnolent and non-verbal but with-
drawing all four extremities to noxious stimuli. The
initial metabolic workup revealed normal blood
glucose, thyroid-stimulating hormone and free T4,
elevated creatine kinase (2860IU/L), and newly
found to be HIV positive with CD4 count 224 cells/
MCL, 18%. Urine drug screen was positive for
amphetamines and fentanyl. CT scan of the head
did not show an acute intracranial abnormality.
The patient soon developed seizure and left facial
droop, with a temperature of 101.9°F (38.8°C), and
became less responsive; as a result, the patient was
transferred to intensive care unit.

MRI of the brain without contrast showed greater
right than left basal ganglia diffusion restriction with
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surrounding oedema. Stroke workup, including CT
angiography of head and neck, transthoracic echo-
cardiogram and transoesophageal echocardiogram,
was unremarkable. Continuous electroencephalo-
gram showed diffuse background slowing but no
seizures or epileptiform discharges.

Lumbar puncture was suggestive of inflammatory
or infectious central nervous system disease (Red
blood cell (RBC): 1400 x 1012/L, White blood cell
(WBC): 240 x 109/L, glucose 39 mg/dL, protein
128 mg/dL, herpes simplex virus 1/2 PCR negative).
The patient was started on vancomycin, ceftriaxone
and ampicillin for possible meningoencephalitis, in
addition to clindamycin, leucovorin and pyrimeth-
amine due to concern for toxoplasmosis.

MRI of the brain with and without contrast then
showed areas of restricted diffusion in the bilat-
eral basal ganglia and anterior left midbrain, a new
lesion compared with previous MRI, which demon-
strated non-specific peripheral enhancement,
concerning for infection, neoplasm or less likely
infarction (figure 1).

Cerebrospinal fluid (CSF) studies eventually
returned negative for venereal disease research
laboratory (VDRL) test, acid-fast bacillus (AFB)
gram stain and culture, cryptococcal antigen, fungal
culture, John Cunningham (JC) virus quant PCR,
and toxoplasma IgG. Cytology showed numerous
lymphocytes and cytometry showed no phenotyp-
ically abnormal cell population. IgG synthesis was
elevated at 73.8 mg/dL and IgG index was elevated
at 0.82. The patient also had negative serum IgG
for toxoplasmosis. Given imaging, serum and CSF
studies were not consistent with toxoplasmosis,
all prior treatment regimen was discontinued, and
empiric Bactrim was started, which led to slight
improvement in mental status.

However, due to the patient’s lack of progres-
sive improvement after several days on Bactrim,
the patient underwent stereotactic needle biopsy of
the left basal ganglia. Frozen sections from biopsy
showed aseptate, ribbon-like fungus with some
right-angle and acute angle branching. The fungus
was thinner than mucor but thicker than aspergillus
fungus, but there was a greater concern for mucor
over aspergillus (figure 2). Brain tissue fungal
culture was negative. Pathology was sent to the
University of Washington for panfungal PCR assay.
CT Chest Abdomen Pelvis did not show evidence
of disseminated systemic infection. The patient was
then started on liposomal amphotericin. The infec-
tious disease (ID) team suggested lesion debride-
ment with neurosurgery, but it was determined to
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Figure 1 (A) Axial T2 Fluid-attenuated inversion recovery (FLAIR),
presence of a T2/FLAIR hyperintense lesion centred in the left basal
ganglia measuring 3.4x2.3 cm transaxially extending into the adjacent
white matter including the external and internal capsules, corona
radiata and left cerebral peduncle/midbrain. (B, C) Axial T1 post contrast,
presence of haemorrhagic peripherally enhancing, non-pyogenic

lesions in both gangliocapsular regions extending into the left cerebral
peduncle/midbrain with surrounding oedema.

be morbid, difficult and high risk. The PCR returned positive
for both aspergillus and mucor species, isolated to the brain, so
amphotericin was continued for 28 days and followed by isavu-
conazole. Additionally, dolutegravir and emtricitabine/tenofovir
were started for highly active antiretroviral therapy.

Aspergillus sp

Rhizopus oryzae
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Figure 2  Pathology lab microscopic description: the fungal organisms
are present in necrotic brain tissue and focally in brain tissue containing
marked inflammatory infiltrates consisting of lymphocytes and
multinucleated giant cell macrophages. No lymphoma is identified in
the biopsy specimens and CD20 immunohistochemical stain is negative.
The fungal hyphae are highlighted on periodic acid-Schiff (PAS) and

Grocott methenamine silver (GMS) stains. Immunohistochemical stain
for Ki67 shows positive staining of reactive inflammatory lymphocytes.

OUTCOME AND FOLLOW-UP

The patient’s mental status gradually improved in 2-3 weeks,
although he continued to have intermittent agitation, for which
he was started on clonidine and olanzapine. He was eventually
alert and oriented to the person, and was evaluated by speech
therapy and cleared to take tablets and capsules per oral prior
to discharge to a skilled nursing facility. ID team recommended
to continue isavuconazole (for 6-24 months, based on repeat
imaging) and antiretroviral therapy. His mental status gradually
improved, and he is now alert and oriented to person and place,
and is able to communicate with family members, however, has
limited ability to perform daily activities. He is scheduled to have
outpatient neurology and ID follow-up and physical therapy/
occupational therapy at home.

DISCUSSION

Mucormycosis and aspergillosis are two invasive, opportunistic
fungal infections that are clinically similar but rarely associated.
Risk factors for invasive fungal infections include primary immu-
nodeficiency, uncontrolled diabetes mellitus, intravenous drug
use, HIV/AIDS and malnutrition.! % Isolated cerebral mucormy-
cosis is well described in people who inject drugs.! These infec-
tions are independently severe and often fatal.® Coinfection is
associated with even poorer outcomes, and often correct diag-
nosis is not made until postmortem.*

This coinfection is commonly reported in patients with haema-
tological malignancies or diabetes mellitus.’” Both species are
filamentous fungi that invade rapidly through tissue and dissem-
inate early. They are ubiquitous in the environment, posing a
threat to immunocompromised individuals. Contamination
can occur through spore inhalation or percutaneous injection.
Mucor infection can cause damage via angioinvasion and tissue
necrosis.® Damage from aspergillus infection results from direct
tissue invasion or from recruitment of inflammatory cells to sites
of infection.’

This case report emphasises the importance of retaining a high
index of suspicion for coinfection with mucor and aspergillus.
The European Society of Clinical Microbiology and Infectious
Diseases and European Confederation of Medical Mycology
Joint Clinical Guidelines strongly recommend direct visualisa-
tion, culture and histopathology as the gold standard for diag-
nosis of both mucormycosis and aspergillosis, with histology
showing rightangle, non-septate hyphae and 45°, septate hyphae,
respectively. !0 11

In our case, given the dual presentation of right-angle and
acute angle branching, a comprehensive 18S rRNA gene
sequence primer was used to confirm the diagnosis. As indi-
vidual prognosis is driven by early treatment, guidelines stress
the importance of early diagnosis in the implementation of inter-
vention.'”'* One study found that delay in medical treatment
with amphotericin B resulted in a twofold increase in mortality
rate at 12 weeks after diagnosis, compared with early treatment
(82.9% vs 48.6%)."

Additionally, the importance of early imaging cannot be over-
stated. CT scan can provide an early screening tool, while MRI
provides detection of the extent of infection, often deciding
whether surgical debridement is an option. In our case, initial
differential included stroke, but involvement of the basal ganglia
on imaging and a lesion inconsistent with typical ischaemic
stroke raised suspicion for infectious invasion. Additionally,
earlier imaging may offer a window for surgical intervention
before the spread of infection makes the intervention unfeasible.
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A delay in diagnosis can be fatal, stressing the importance of
early recognition and intervention. In patients with multiple risk
factors, mucormycosis and aspergillosis infections should be on
the list of differential diagnoses, even without the classic rhino-
orbital invasion. This case contributes to greater awareness of
presentation of disseminated fungal infections to help expedite
identification and treatment of these pathologies.

Learning points

» Mucormycosis and aspergillosis are two invasive,
opportunistic fungal infections that are clinically similar but
rarely associated. Risk factors for invasive fungal infections
include primary immunodeficiency, uncontrolled diabetes
mellitus, intravenous drug use, HIV/AIDS and malnutrition.

» These infections are independently severe and often fatal.
Coinfection is associated with even poorer outcomes, and
often correct diagnosis is not made until postmortem.

» The European Society of Clinical Microbiology and Infectious
Diseases and European Confederation of Medical Mycology
Joint Clinical Guidelines strongly recommend direct
visualisation, culture and histopathology as the gold standard
for diagnosis of both mucormycosis and aspergillosis.

» This case with a complicated atypical presentation
serves to highlight the importance of having a high
suspicion for cerebral fungal infections and coinfections in
immunocompromised patients as well as prompt intervention
that is crucial to mitigate poor prognosis.
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