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CASE REPORT

Pulmonary Aspergillus and Mucor Co-Infection
A report of two cases

Ravindra Chari M., *Manju Rajaram, Madhusmita M., Pampa ChToi, Sneha L.

ABSTRACT: Co-infections or consecutive infections of mucormycosis and aspergillosis are very rare. Additionally,
distinguishing between these two infections is also difficult as both these conditions have similar clinical features.
We report two similar cases from Tamilnadu, who presented to a tertiary care centre in Puducherry, India in 2017
(first case) and 2019 (second case). The first case was a 70-year-old, non-diabetic male patient who presented
with haemoptysis with a prior history of pulmonary tuberculosis. Computed tomography bronchial angiography
revealed an air-crescent sign and the histopathological examination showed a fungal ball (aspergillus and mucor) in
the right upper lobe and foci of fungal infection in the middle lobe. The second case was a 65-year-old diabetic male
patient who presented with blackish expectoration and haemoptysis. A high-resolution computed tomography
scan showed a reverse-halo sign in the right upper lobe. The results of the bronchoscopy-guided biopsy were
consistent with a diagnosis of mixed mucormycosis and aspergillosis with angioinvasion. Both patients responded
to amphotericin B with surgical excision of the affected lobe in the first case. A high degree of clinical suspicion,

early surgical intervention and antifungal therapy are essential in the treatment of this rare co-infection.
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O-INFECTIONS OR CONSECUTIVE INFECTIONS
of Mucormycosis and Aspergillosis are

very rare and usually observed in immune-
compromised patients.! Distinguishing between these
infections poses a challenge as both have similar
risk factors and clinical features. The following cases
demonstrate the importance of tissue diagnosis,
variations in treatment response and the need for
an aggressive multimodal approach in fungal co-

infections to treat a patient.

Case One

A 70-year-old non-diabetic male patient from
Tamilnadu, presented to a tertiary care centre
in Puducherry, India in 2017, with a history of
haemoptysis (approximately 50 mL/day) associated
with intermittent fever; the condition had lasted
for a month prior to presentation. The patient
also had a history of shortness of breath [mMRC
(Modified Medical Research Council) grade III]
with no orthopnoea. The patient had received anti-
tuberculosis treatment 10 years prior to presentation
for five months. The patient was not on any
immunosuppressive drugs and did not show signs of
diabetes; his random blood sugar (RBS) was 96 mg/dL
at the time of presentation and <140 mg/dL during the
entire hospital stay. There was no history suggestive
of any other systemic or immunological co-morbidity.

The autoimmune serology work up (antinuclear
antibody [ANA]) was negative and no mycobacterium
tuberculosis was detected in the sputum using
a cartridge based nucleic acid amplification test
(CBNAAT). Subsequentwork-up withahighresolution
computed tomography of the thorax (HRCT) and
computed tomography bronchial angiography showed
an intra-cavitary mass surrounded by a crescent of
air (air crescent sign) in the thick-walled cavity of the
right upper lobe [Figure 1A].

There were prominent tortuous vessels noted in
the cavity wall supplied by branches from the right
subclavian, intercostals, pulmonary and bronchial
arteries along with right middle lobe fibrosis and
traction bronchiectasis. Due to a suspicion of an
invasive fungal disease, a computed tomography (CT)
scan of the brain and paranasal sinuses was taken.
However, the scan did not show any lesions suggestive
of fungal dissemination. The patient underwent
emergency upper and middle lobectomy with no
surgery-related complications. Histopathology of the
resected specimen was suggestive of a fungal ball
(Aspergillus and Mucor) colonising the lung cavity
without definite tissue or angio-invasion. In addition,
there were a few foci of infection in the middle lobe
which showed colonies of Aspergillus and Mucor. The
patient was administered liposomal amphotericin B
(AmB) intravenously at 5 mg/kg/day for a period of 21
days and his post-operative follow-up period of three
months, six months and one year after surgery were
uneventful.
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Figure 1: Computed tomography of (A) a 70-year-old male patient showing a thick-walled cavity in the right upper lobe
with an intracavitary mass surrounded by a crescent of air known as the ‘air crescent sign’ (case one) and (B) a 65-year-old
male patient showing central ground-glass opacity surrounded by a complete ring of consolidation known as the ‘reverse

halo sign’ (case two).

Figure 2: Histopathology of lung biopsy showing
Aspergillus and Mucor in a 65-year-old male
patient. This is a periodic acid-Schiff staining at x40
magnification showing multiple branching septated
hyphae (black arrow) consistent with Aspergillus
along with broad-based, ribbon-like, non-septate
hyphae (red arrow) suggestive of Mucor.

Case Two

The second case is of a 65-year-old alcoholic male
patient, also from Tamilnadu, presenting to a tertiary
care centre in Puducherry, India, in 2019 with cough
associated with blackish mucoid expectoration and
haemoptysis; the condition had lasted for two months
prior to presentation. A chronic smoker, the patient
was experiencing breathlessness (nMRC grade III)

and intermittent fever. He was treated at home with
broad-spectrum antibiotics for one week. At the time
of presentation, the patient had type-1 respiratory
failure, an elevated blood cell count of 12,470/mm3
(Normal range: 4,000-7,000 mm3) and altered renal
parameters (blood urea of 64 mg/dL [normal range:
15-40 mg/dL], serum creatinine of 1.58 mg/dL
[normal range: 0.7-1.2 mg/dL] and RBS of 286 mg/
dL [normal range: 70—140 mg/dL]). The autoimmune
serology work up ANA was negative. HRCT showed
right upper ground-glass
surrounded by a ring of consolidation (reverse halo

lobe central opacity
sign) along with a cavitating consolidation involving
the right upper and middle lobes suggestive of fungal
pneumonia [Figure 1B].

To rule out the possibility of a disseminated fungal
infection, a CT scan of the brain with the paranasal
sinuses was taken; this scan appeared normal. Fibre
optic bronchoscopy (FOB)-guided trans bronchial
lung biopsy (TBLB) showed dense acute inflammatory
cells and fungal colonies morphologically consistent
with a diagnosis of mixed mucormycosis and
aspergillosis with angio-invasion [Figure 2]. As the
patient had deranged renal parameters, he was treated
with intravenous liposomal AmB at 5 mg/kg/day.
Blood sugars were adequately controlled (maintained
at RBS <140 mg/dL) with parenteral insulin. The

Figure 3: Chest X-ray of a mixed infection of Aspergillus and Mucor showing significant radiological resolution after
three weeks of amphotericin B therapy in a 65-year-old male patient.
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patient responded well to the treatment and improved
both clinically and radiologically [Figure 3].

Written informed consent was obtained from
both patients for the publication of these case reports
and images.

Discussion

The human respiratory tract is continuously exposed to
the environment where various pathogenic organisms
either alone or in combination can cause disease,
particularly in immune-compromised patients. The
risk factors for fungal co-infection include diabetes
mellitus,  immune-suppression,  haematological
malignancies and cancer chemotherapy? Diabetes
mellitus is the most common predisposing factor
for mucormycosis and other fungal pneumonia.’”®
Aspergillus spp. and Mucorales are the most common
ubiquitous saprophytic opportunistic fungal infections
which need specific environmental exposures.® This
combination of disease occurring simultaneously or
sequentially in the lungs is rare and is less common

than rhino cerebral disease.”

Mucormycosis or zygomycosis is a rare
opportunistic fungal infection caused by the Mucorales
order of fungi including the genera Rhizopus spp.,
Absidia spp., Cunninghamella spp., Rhizomucor spp.,
Mucor spp., Apophysomyces spp.t Belonging to the
Mucoraceae family, mucormycosis usually manifests
as an invasive infection involving para nasal sinuses,
lungs or skin. It may also manifest as disseminated
disease.®

Aspergillus species are ubiquitous and saprophytic
fungi that can cause pulmonary infection commonly
after inhalation of its conidia or mycelial fragments
from the environment.® Pulmonary aspergillosis
has been classified into (1) fungus balls within the
cavities (2) invasive aspergillosis (3) allergic bronchial
and (4)
colonizes the cavitary lesions especially in the healed

aspergillosis rhinosinusitis.” Aspergillus
tubercular cavities of the lungs.'

Inside the cavity, the fungus forms a freely
moving fungal ball consisting of fungal hyphae
(commonly of Aspergillus spp., occasionally of Mucor
spp. or of both in combination), inflammatory cells
and fibrin material."! Fungal toxins erode the walls
of the cavity and spread by local destruction, causing
massive haemoptysis which can be predominant and
sometimes the sole symptom of the disease."

Distinguishing between mucormycosis and
aspergillosis by clinical or radiographic signs is
difficult as both conditions afflict immune suppressed
individuals. Such patients also present with similar

features of pneumonia. The identification of a causative
factor plays a crucial role in the outcome as these
two entities respond differently to various antifungal
agents. Chamiloset al. systematically compared
mucormycosis and aspergillosis and concluded that
no clear differences were noted clinically and very
few differences were observed in the CT findings.”
Hence, wherever feasible, confirmation by microscopy
is necessary for diagnostic certainty.

Direct histological examination of the tissue
biopsy remains the gold standard in the diagnosis
of invasive fungal infections.* Based on the clinical
findings, radiological imaging, histopathology and by
utilizing the revised definitions from the European
Organization for Research and Treatment of Cancer/
Invasive Fungal Infections Cooperative Group and the
National Institute of Allergy and Infectious Diseases
Mycoses Study Group, a diagnosis of proven invasive
fungal infection was established in both the reported
cases.!

The choice of antifungal agent must be based
on the clinical characteristics and local epidemiology
of the fungal infections.® The Infectious Diseases
Society of America (IDSA) recommends monotherapy
with voriconazole or isavuconazole in aspergillosis.
AmBdeoxycholate and its lipid derivatives cover
Aspergillus spp., Candida and Mucormycetes. These
drugs are appropriate options for the initial treatment
and in salvage therapy of Aspergillus infections in
resource-limited settings and conditions where
voriconazole cannot be administered.”® Itraconazole is
one of the preferred agents used to treat aspergillosis.'®
Surgical excision of the cavity and the involved segment
or lobe in the aspergilloma can be done with relatively
low morbidity and mortality to achieve complete
remission and a symptom-free state.”” Intravenous
AmB (a lipid formulation) is the drug of choice for
initial therapy in the case of mucormycosis. Adjuvant
extensive surgical debridement should also be taken
into consideration in selected cases.'®

The first case in this report presented with a
fungal ball in the post-tubercular cavity of the lung
evidenced by HRCT, initially thought to be caused by
Aspergillus spp. Later on, as histopathological features
were suggestive of the fungal ball (Aspergillus and
Mucor) colonizing the lung cavity, liposomal AmB
was administered intravenously. The second case was
a diabetic patient who presented with pneumonia and
a suspicion of fungal aetiology. He was initially started
on liposomal AmB as part of the treatment procedure.
Later on, FOB guided TBLB suggested an Aspergillus
and Mucor co-infection. Co-infection with Aspergillus
and Mucor in the post tubercular cavity is rare. There
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are cases reported in the literature where post-
tubercular cavity in the lung with a Mucor fungal ball
was treated using liposomal AmB." Though Aspergillus
is the most common fungus causing the formation of a
fungal ball, only 5 case reports (delineating 8 patients)
of paranasal fungal balls caused by Mucor have been
published in the literature.?

It should be noted that there are some reports
where invasive pulmonary Aspergillus and Mucor
were countered adequately using high doses of
liposomal AmB alone.”» However, in a report of
pulmonary Aspergillus and Mucor co-infection in a
diabetic patient, outcomes were not satisfactory even
with extensive antifungal treatment with intravenous
amphotericin and voriconazole.! Delay in diagnosis,
non-affordability of new and effective antifungal
agents, lack of consensus concerning the dosage and
duration of antifungals in mixed infections play a
major role in the treatment outcome.

Conclusion

Mucormycosis and aspergillosis are rare co-infections
that could potentially lead to death. A high degree
of suspicion, early detection by a multidisciplinary
approach, appropriate antifungal therapy and, if
necessary, surgical resection are essential in the
treatment of this co-infection. Antimicrobial therapy
must be rationalized, especially in co-infections with
underlying immunosuppressive conditions as there
is no clear consensus on the treatment of mixed
co-infections that respond differently to standard
treatment protocols.
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