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1. Introduction

Aspergillus species is considered one of the main causes of life-
threatening infections in hospitalised patients with significant
morbidity and mortality rates even when appropriately diagnosed
and treated [1–4]. The clinical spectrum of these fungi causes
various infections, ranging from allergic and chronic infections to
acute invasive aspergillosis (IA) [1,2]. The incidence of this
infection has increased in recent years, especially among
hematopoietic stem cell recipients, solid organ transplant recipi-
ent, chronic pulmonary infections, and patients with severe
influenza pneumonia [5,6]. Previous studies indicated that
influenza and coronavirus disease 2019 (COVID-19) were associ-
ated with an increased risk for invasive aspergillosis [7–10]. They
are also complicated by invasive pulmonary aspergillosis (IPA) in
6–24% of cases with a high mortality rate of over 45% [11]. Recent
studies have demonstrated that COVID-19 due to SARS-CoV-2 may

increase the risk of superinfections [7,12] and particularly IPA co-
infection [13,14]. As recent studies have revealed, IPA emerges
among SARS-CoV-2 infected patients in intensive care units (ICUs)
with severe pulmonary abnormalities [15,16]. Furthermore,
COVID-19 associated pulmonary aspergillosis (CAPA) was reported
in many countries [14,17,18]. Here, we present the first case of
Aspergillus ochraceus in a SARS-CoV-2 positive immunocompetent
patient in Isfahan, Iran.

2. Case presentation

In June 2020, a 35-year-old immunocompetent man with a
fever (38.5 8C) for six days, myalgia, dry cough, loss of appetite, and
dyspnea with oxygen saturation (SpO2) of 88% on room air was
admitted to the Emergency department, Isfahan University of
medical sciences, Isfahan, Iran. Laboratory results showed
leukopenia (900/mm3), elevated C-reactive protein (CRP)
(95 mg/dL), and real-time reverse transcriptase–polymerase-
chain-reaction (rRT-PCR) confirmed SARS-CoV-2 infection. Chest

A R T I C L E I N F O

Article history:

Received 13 September 2020

Received in revised form 7 February 2021

Accepted 18 February 2021

Available online 23 February 2021

Keywords:

Disseminated aspergillosis

Aspergillus ochraceus

COVID-19

Immunocompetent patient

A B S T R A C T

Aspergillus infection is a well-known complication of severe influenza and severe acute respiratory

syndrome coronavirus (SARS-CoV), and these infections have been related with significant morbidity

and mortality even when appropriately diagnosed and treated. Recent studies have indicated that SARS-

CoV-2 might increase the risk of invasive pulmonary aspergillosis (IPA). Here, we report the first case of

Aspergillus ochraceus in a SARS-CoV-2 positive immunocompetent patient, which is complicated by

pulmonary and brain infections. Proven IPA is supported by the positive Galactomannan test, culture-

positive, and histopathological evidence. The patient did not respond to voriconazole, and liposomal

amphotericin B was added to his anti-fungal regimen. Further studies are needed to evaluate the

prevalence of IPA in immunocompetent patients infected with SARS-CoV-2. Consequently, testing for the

incidence of Aspergillus species in lower respiratory secretions and Galactomannan test of COVID-19

patients with appropriate therapy and targeted anti-fungal therapy based on the primary clinical
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computed tomography (CT) scan demonstrated COVID-19 pneu-
monia. Supportive oxygen therapy with nasal cannula at 4 litres
per minute and treatment with interferon Beta-1b 0.25 mg SQ
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very 48 hours for three dosages and methylprednisolone 125 mg
or three days were started. After 8 days, SpO2 was 91 with
mprovement of symptoms. The patient was discharged on day
5 with SpO2 of 93% on room air with no dyspnea. Ten days after
ischarge, the patient was referred to the Emergency department

of Amin hospital, Isfahan, Iran, with shortness of breath and cough.
Chest X ray (Fig. 1A and B) and chest CT scan (Fig. 2A and B) showed
parenchymal consolidation and soft tissue attenuated nodules
with a random distribution. The patient was transferred to the
intensive care unit (ICU) due to oxygen saturation of 87% on room
air, dyspnea and severe bilateral pulmonary infiltrates (day 25).
Laboratory analysis revealed white blood cell 3200 mm3, hemo-
globin 13.5 g/dl, neutrophil 72.6%, lymphocytes 17%, platelets
242,000 mm3, blood urea nitrogen 11 mg/dL, and creatinine
0.8 mg/dL. Considering clinical manifestation, laboratory data and
lung CT scan, meropenem (2 g/8 h) and vancomycin (1 g/12 h)
were started. According to multiple nodules with a random
distribution in the chest CT scan, intravenous voriconazole 6 mg/kg
for the first day, and then 4 mg/kg every 12 hour were adminis-
tered. On day 28, left facial nerve palsy occurred. Brain magnetic
resonance imaging (MRI) was performed, and it revealed a focal
mass with smooth ring enhancement in the left cerebellar
peduncle. The mass showed diffusion restriction indicative of
the brain abscess (Fig. 3A–D). Human immunodeficiency virus
(HIV) and nitroblue tetrazolium (NBT) results were negative. Blood
and urine cultures were sterile. Serum Galactomannan antigen
(GM) test using the platelia Aspergillus ELISA kit (Bio-Rad) was
2.1 on day 28. Bronchoscopy and bronchoalveolar lavage (BAL)
were performed on day 29. Pulmonary cytopathology testing for
malignancy was negative, but septate hyaline fungal hyphae with
dichotomous branching were observed in histopathology findings
(Fig. 4A). The bronchoalveolar lavage (BAL) sample was cultured on
both Sabouraud’s dextrose agar (SDA; Merck) and Malt extract agar
(MEA; Merck) supplemented with 0.5 mg/mL chloramphenicol at
35 8C and an amber-coloured granular texture, with reverse pale to
brownish colonies grown within 4 days. Microscopy features with

ig. 1. Chest X-ray revealed alveolar parenchymal opacification mainly in upper

bes.

ig. 2. Chest CT scan revealed parenchymal consolidation and soft tissue attenuated nodules with a random distribution (A), in a coronal view, note the upper predominance

f parenchymal consolidation (B).
ig. 3. Axial diffusion-weighted MR image revealed hyperintensity in the mass (A), axial apparent diffusion coefficient MR image showed corresponding hypointensity

onfirming restricting diffusion (B), axial T2-weighted MR images showed a focal mass (white arrow) with intermediate signal intensity in the left brachium pontine

urrounded by peripheral vasogenic edema (C), axial contrast-enhanced T1-weighted image showed smooth ring enhancement (D).
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thick, slightly granular, conidiophores with globous vesicles,
biseriate and hyaline, and globous pale yellow conidia were
classified as Aspergillus species on day 32 (Fig. 4B and C). A voucher
strain was deposited into the fungal diagnostic centre (FDC)
culture collection Isfahan, Iran. DNA was extracted from 4-day-old
culture and stored at �20 8C. The beta-tubulin gene was amplified
using primers Bt2a (5’ GGTAACCAAATCGGTGCTGCTTTC 3’) and
Bt2b (5’ ACCCTCAGTGTAGTGACCCTTGGC 3’) and sequenced as
previously described [19]. The DNA sequence of the beta-tubulin
gene was subjected to a BLAST search of the NCBI databases. The
isolate was identified as Aspergillus ochraceus, having 99% sequence
identity. The molecular results confirmed the mycological
diagnosis of the disease as disseminated aspergillosis due to

Aspergillus ochraceus. The beta-tubulin gene sequence of the strain
from the current case has been deposited in the GenBank under the
accession number MT799706. Antifungal susceptibility tests, using
broth microdilution, were performed according to the Clinical and
laboratory standard institute methods [20]. The MIC values were as
follows: amphotericin B (1 mg/mL), itraconazole (0.5 mg/mL),
voriconazole (0.5 mg/mL), caspofungin (0.016 mg/mL), anidulafun-
gin (0.008 mg/mL) and micafungin (0.008 mg/mL). Liposomal
amphotericin B (5 mg/kg/day) was added to his anti-fungal
regimen, and meropenem and vancomycin were stopped. On
day 40, despite anti-fungal therapy, the patient died 16 days after
hospital admission due to respiratory distress and pulmonary
failure (Fig. 5). This research was approved by the Ethics

Fig. 4. Dichotomous hyaline septate hyphae with acute-angle branching (black arrows) belonging to the Aspergillus species, periodic Acid–Schiff (PAS) stain, original

magnification � 40 (A), Aspergillus ochraceus on the malt extract agar after 7 days (B), microscopic morphology of A. ochraceus showed thick, slightly granular, globous

vesicles, biseriate and hyaline, and globous pale yellow conidia (C).
Fig. 5. Timeline representing the course of COVID-19 pneumonia due to Aspergillus ochraceus.
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ommittee of Isfahan University of medical sciences (no. IR.MUI.-
ED.REC.1399.343), and written informed consent was obtained

rom the patient.

. Discussion

Since January 27, 2021, the COVID-19 pandemic due to SARS-
oV-2 has thus far killed over 57,651 people and infected over
,392,314 individuals in Iran. Recent studies have shown that CAPA
ay occur in the immunocompetent host. We report the first case

f Aspergillus ochraceus in a SARS-CoV-2 positive, which occurred in
n immunocompetent host without an underlying condition. Most
mmunocompetent patients presenting severe types of COVID-19
ave at least one underlying condition, such as diabetes mellitus,
hronic obstructive pulmonary disease, chronic renal disease, and
ypertension [21]; however, none of these risk factors is
ommonly associated with an increased risk for invasive fungal
nfections. In our patient, the WBC count was 900 per mL (with 90%
eutrophil) at first admission with the diagnosis of COVID-19,
hich was 2100 per mL on day 3. On day 25, at second

ospitalisation, the WBC count was 3200 per mL (with neutrophil
2.6%). In both times, the patient had leukopenia due to COVID-19

nfection as a viral infection. Furthermore, the patient had not
rolonged neutropenia as a risk factor for invasive aspergillosis,
nd it was transient on the first admission. At second hospitalisa-
ion, the patient was not neutropenic. Blaize et al. [22] reported a
ase of invasive aspergillosis in an immunocompetent male with
evere COVID-19-associated pneumonia with several underlying
hronic diseases, such as myelodysplastic syndrome and Hashi-
oto’s thyroiditis. In the absence of host factors, as defined by the

uropean Organisation for research and treatment of cancer/
ycoses study group (EORTC/MSG) criteria for invasive aspergil-

osis, invasive or high-risk diagnostic methods, such as CT scan and
iopsy, are essential to support the recognition of IPA [23]. The IPA

n ICU patients is recognised as a valid algorithm to comparatively
eal with the absence of host factors [24]. Bartoletti et al.
ecommended that CAPA criteria for diagnosis of invasive
spergillosis might provide earlier diagnosis than AspICU criteria
nd might prioritise prompt anti-fungal treatment [25]. The
resent case was diagnosed with proven CAPA, based on the
ositive Galactomannan test, culture-positive, and histopatholog-

cal evidence [26]. Overall, cerebral aspergillosis has a high
ortality rate, and survivors present various neurological defi-

iencies [27]. Aspergillus ochraceus has not been reported as a
requent causative agent of pulmonary infections, especially
mong asthmatic and immunocompromised patients. In this
egard, Negri et al. showed that only one out of 133 patients
as found to have A. ochraceus infection [28]. Similarly, Carpa-

nano et al. revealed colonisation with A. ochraceus in only three of
3 cancer patients [29]. Moazam et al. [30] reported a 39-year-old
ale case with chronic pulmonary aspergillosis (CPA) due to

. ochraceus with a history of chronic obstructive pulmonary
isease (COPD). Contrary to the present case, he was healed and
esponded well to IV voriconazole. Overall, SARS-CoV-2 may be a
isk factor for IA and other invasive fungal diseases [12]. Our case
eport highlights that clinical suspicion and screening are needed
o evaluate the prevalence of IPA in immunocompetent patients
nfected with COVID-19. Consequently, testing for the presence of
spergillus species in lower respiratory secretions, and the GM test
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