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1 | INTRODUCTION
We present a fatal case of COVID-19-associated pulmonary
aspergillosis (CAPA) caused by Aspergillus terreus in an
immunocompetent patient. Due to the poor clinical outcome
with A. terreus independent of the type of antifungal ther-
apy, the increasing reports with this agent requires special
attention.

China reported an outbreak of COVID-19 in December
2019. This entity has rapidly become a global threat, with
high mortality and morbidity rates worldwide." Secondary
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Case reports of CAPA emerged. In most of the reports, the predominant species
is Aspergillus fumigatus. Uncommon species are less reported. Due to poor clini-

cal outcome with Aspergillus terreus, the increasing reports with this agent require
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fungal infections are increasingly being reported in patients
with COVID-19. Invasive pulmonary aspergillosis (IPA)
with Aspergillus spp. occurs primarily in patients with immu-
nodeficiency.2 Risk factors for IPA are well described in im-
munocompromised patients. On the other hand, patients with
some severe viral pneumonia such as COVID-19 are prone
to secondary complications like IPA in the absence of im-
munocompromising condition, which is termed COVID-19
Associated Pulmonary Aspergillosis (CAPA).’ Here, we
present a fatal case of CAPA caused by Aspergillus terreus in
an immunocompetent patient.
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2 | CASE PRESENTATION

In October 2020, a 66-year-old immunocompetent woman
with fever (38.5°C), myalgia, dry cough, and dyspnea and
oxygen saturation (SpO,) of 87% on room air was admitted
to the emergency department of Taleghani hospital, Tehran,
Iran. Laboratory results showed white blood cells: 8500/uL.
(normal range: 4000-11 000), hemoglobin: 10.5 mg/dL (nor-
mal range: 12.3-15.3), platelets: 257 000/uL (normal range:
150 000-450 000), creatinine: 0.9 mg/dL (normal range: 0.5-
1.3), C-reactive protein: 26 mg/dL (normal range: up to 6),
and real-time reverse transcriptase polymerase chain reaction
confirmed SARS-CoV-2 infection. Chest computed tomog-
raphy scan was highly suggestive of COVID-19-induced
pneumonia (Figure 1). Supportive oxygen therapy with the
nasal cannula at 4-5 liters per minute, and treatment with
interferon beta 1a, 12 million units subcutaneously once in
alternate day for five doses and dexamethasone 8 mg intrave-
nously daily was administered from the first day of hospital
admission (day 0). On day 5, the SpO2 was 88% and with
relative improvement of dyspnea. On day 8, the patient was
afebrile and SpO2 was 91%. On day 9, the interferon beta
la was discontinued. Dexamethasone was continued until
day 11 and then was stopped. Supportive oxygen therapy
was continued. On day 15, the patient became tachypnic and
SpO, was 89%. With the suspicion of pulmonary embolism,
the patient underwent chest MDCT scan and was negative
for pulmonary embolism. On day 17, the SpO2 decreased to
77% with respiratory distress and the patient was intubated
because of respiratory failure and progressive hypoxemia.
Portable chest x-ray was performed and revealed new pro-
gressive infiltration (Figure 2). Empirical antibiotic therapy
consisting of meropenem 1gr every 8 hours and vancomycin
1 gr every 12 hours were started. Serum galactomannan anti-
gen (GM) test with the Platelia Aspergillus ELISA kit (Bio-
Rad) was requested and was 4.15. According to the high level
of serum GM, voriconazole 6 mg/kg every 12 hours on day
one, and then, 4 mg/kg every 12 hours was added to the em-
piric antimicrobial regimen. Then, bronchoscopy and mini-
bronchoalveolar lavage (BAL) was performed and sent for
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microbiology evaluation. The BAL sample evaluated for
both bacterial and fungal smear and culture. Bacterial smear
and culture reported negative but the sample was cultured
with colonies grew within 4 days that phenotypically was
consistent with A. ferreus. The fungal stain we used was
lacto phenol cotton blue. Microscopy features classified as
A. terreus (Figure 3A and 3B). Although the culture plate
has 2 distinct growths, A. ferreus and Aspergillus fumigatus,
but because the colony count of A. fumigatus was low we
ignored it. We isolated A. terreus as the predominant colony.
Caspofungin was added to voriconazole therapy, until the
MIC results were ready. We repeated the mini BAL sample
for aspergillus culture and the result were the same. DNA
was extracted from 4-day-old culture and stored. The DNA
sequence matched that of A. terreus. The molecular results
confirmed the diagnosis of pulmonary aspergillosis due to
A. terreus.

Antifungal susceptibility tests were performed according
to clinical and laboratory standard institute methods.* The
MIC values were as follows: amphotericin B (>16 pg/mL),
itraconazole (1 pg/mL), and voriconazole (0.5 pg/mL). For
echinocandins (including caspofungin), we use MEC (mini-
mum effective concentration) instead of MIC and it was 1 pg/
mL. Hence, phenotypic and molecular identification was
A. terreus which was resistant to amphotericin B and caspo-
fungin and sensitive to itraconazole and voriconazole. Despite
antifungal therapy and in vitro susceptibility to voriconazole,
the patient died due to respiratory failure on day 29.

3 | DISCUSSION

We report a case of CAPA due to A. ferreus, which occurred
in a hospitalized immunocompetent patient in intensive care
unit (ICU). It has been recognized that rates of IPA are high
among patients in ICUs with severe influenza, even with-
out other known risk factors for invasive fungal infections.
Other severe viral pneumonias also may increase the risk of
invasive aspergillosis. The incidence, outcomes, and patho-
physiological mechanisms for CAPA in patients with critical

FIGURE 1

Thorax CT scan revealed diffuse bilateral ground glass opacities
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FIGURE 2 Chest x-ray revealed bilateral progressive alveolar
parenchymal opacification

illness are unknown.> Perhaps the development of CAPA is
a result of the pathogen itself and some environmental fac-
tors. Structural lung damage caused by the virus may favor
the development of concurrent invasive fungal infections.
On the other hand, steroid use has emerged as a supportive
treatment for COVID-19 in guidelines, especially in severe
cases. Its use disturbs the activity of alveolar macrophages
and accelerates the growth of fungi.7 Case reports of CAPA
have been published till now, and the most common species
was reported A. fumigatus. Koehler et al. described 5 cases of
CAPA in 19 patients with severe COVID-19.? Helleberg M
et al. reported 2 cases of severe CAPA due to A. fumigatus.
One of them had received steroids, and the other had not.
Both of them received Voriconazole as antifungal therapy.5
Arastehfar et al reviewed 35 cases of CAPA. The most com-
mon species was reported to be A. fumigatus.8 Similar to our
case, Abdallah et al reported a fatal case of CAPA due to
A. terreus, that the patient received voriconazole.’

Two points are of interest in the case we described: first,
to our knowledge, this case is the first report from Iran.
Second, this description highlights the increased risk of
CAPA even with unusual species in patients without immu-
nodeficiency, which is a matter of concern. The patient, we
reported here had no well-defined and classical risk factors
for IPA; hence, COVID-19 infection was the most probable
etiology. HIV-ADb test was nonreactive and nitroblue tetra-
zolium (NBT) test was negative. It is well known that the
most common agent of invasive aspergillosis is A. fumiga-
tus. Aspergillus terreus is an unusual emerging infection,

FIGURE 3 A, Microscopy features classified as Aspergillus
terreus. B, Colonies phenotypically were consistent with A. ferreus

and its incidence has increased recently with the high
mortality rate in comparison to other Aspergillus species.
On the other hand, A. terreus species complex can also af-
fect immunocompetent patients with underlying lung dis-
eases.'’ The remarkable note and challenging issue about
this notoriously difficult species is that it is intrinsically
resistant to amphotericin B and may even be resistant to
azoles.'' In our case, the species was resistant to ampho-
tericin B but susceptible to voriconazole. It is well recog-
nized that voriconazole is the first-line therapy for IPA, but
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failure to treatment against A. terreus infection has been
documented in 52.9% of cases.'” This is a crucial point in
clinical practice when selecting empiric antifungal therapy
in critically ill patients with suspicion of CAPA pending
culture results. So, uncommon species also should be con-
sidered when initiating antifungal therapy. Combination
therapy with caspofungin may be helpful,’*'* although
there are limited data and clinical experience with echino-
candins in the treatment of A. ferreus species.lo Our case
revealed in vitro resistance to caspofungin. Clinical signs
in CAPA are nonspecific and include fever, chest pain,
cough, and hemoptysis.15 GM antigen, the specific marker
of invasive aspergillosis, is not as sensitive as in neutrope-
nic patients, and detection of it contributes substantially to
the diagnosis of probable IPA.'*!" However, the serum GM
level in our non-neutropenic patient was significantly ele-
vated and was compatible with microbiological findings.
The level of GM in different species of Aspergillus can
vary, and its level in A. terreus is considerably higher than
that of A. fumigatus."® We repeated the microbiology eval-
uation two times, and both of them revealed A. ferreus spe-
cies. In addition to significantly elevated serum GM level,
and typical COVID-19 findings in chest CT Scan, these
results supported the diagnosis of probable CAPA due to
A. terreus. Because the patient was intubated and unstable,
the tissue biopsy was not possible.

4 | CONCLUSION

CAPA should always be considered even with uncommon
species. Early clinical suspicion and timely appropriate an-
tifungal therapy are also necessary. The incidence and out-
comes for CAPA need further studies.
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