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INTRODUCTION AND IMPORTANCE: Several complications after corona viral infection-19 (COVID-19) have
been reported. The study aims is to present a case with post-covid-19 pulmonary fungal infection with
antifungal resistance characteristics.

CASE PRESENTATION: A 50-year-old male presented with hemoptysis, dyspnea, cough, fever, and rigor for
4-month duration. Three weeks before this complaint, he had cured of COVID-19. Investigations showed
multiple ill-defined cavitary lesions involving the left upper lobe. The patient underwent a left upper
lobectomy. The post-operative period was uneventful.

Fungal infection CLINICAL DISCUSSION: All studies of COVID-19 fungal infections reported occurrence during the COVID-
Complications 19 infection, mostly 14 days after the appearance of COVID-19 symptoms. The case in the current study
CAPA was a 50-year-old patient, who was previously diagnosed with COVID-19 for a period of 4 months. After
a few days from his recovery, the patient developed dyspnea, cough, fever, and rigor again.
CONCLUSION: Pulmonary aspergillosis is a serious complication of COVID-19 patients that may not
respond well to medical therapy. Pulmonary resection is the last and effective strategy to control the
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disease.

© 2021 The Authors. Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The coronavirus disease-2019 (COVID-19) caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) appeared
first in Wuhan, China, in December 2019, which rapidly spread
to become a pandemic disease, as such, it is now present in all
of the continents, causing quarantine and lockdown in populated
areas. Most patients with COVID-19 disease may have no or very
mild symptoms such as fever and dry cough, but in severe cases,
especially in elderly, hypertensive, and diabetic patients, SARS-
CoV-2 can cause severe acute respiratory syndrome (SARS) [1].
SARS-CoV-2 is primarily associated with the infection of the lungs
causing pneumonia, but recent studies have revealed that many
other organs can be affected, including cardiovascular, immune,
nervous, and gastrointestinal systems [2]. According to the pub-
lished reports, a portion (7.2%) of COVID-19 patients are sometimes
co-infected by other microbial pathogens, adding to the severity of
these cases and raising difficulty in the diagnosis, prognosis, and
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treatment [3,4]. Hence, hospitalized COVID-19 patients are pre-
scribed anti-microbial agents due to uncertainty, which poses a
risk of the selecting of anti-microbial resistance bacteria and fungi
that can cause superinfections [5].

The study aims to present a case with post-covid-19 pulmonary
fungal infection with antifungal resistance characteristics. The
report has been written in line with SCARE 2020 guidelines [6].

1.1. Patient information

A50-year-old male presented with hemoptysis, dyspnea, cough,
fever, and rigor for a duration of 4 months. Three weeks before this
complaint, he had cured of COVID-19 with 30% of chest involvement
on computed tomography scan (CT-scan). He was diagnosed as a
case of diabetes mellitus before 4 years and controlled by 800 mg
metformin twice a day.

1.1.1. Clinical findings
The patient was pale and cachexic with normal vital signs and
decrease air entry on the left upper zone.

1.1.2. Diagnostic assessment
Complete blood count showed anemia (Hemoglobin 9.1 g/dl)
and high white blood cells (16 x 10° cells/cm?). Chest X-Ray

2210-2612/© 2021 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 2. Specimen showing Aspergillus ball.

showed multiple ill-defined lesions involving the left upper zone.
CT scan confirmed multiple cavitary lesions (Fig. 1). Flexible bron-
choscopy findings were normal. The patient’s laboratory diagnosis
indicated elevated WBC. Bronchoalveolar lavage (BAL) revealed
pulmonary aspergillosis.

1.1.3. Therapeutic intervention

The patient was administered broad spectrum antifungal and
antibiotics without clinical response. Due to patient deterioration
and decreasing oxygen saturation (SPO2: 89), the patient was pre-
pared for general anesthesia, in the right lateral position, through
the posterolateral incision, left upper lobectomy was done. Macro-
scopic inspection of the specimen showed black greasy necrotic
material characteristics of Aspergillus ball (Fig. 2). Direct tissue inoc-
ulation onto the blood agar showed heavy cotton colonies with
aerial hyphae (Fig. 3).

1.1.4. Follow-up and outcomes
The post-operative period was uneventful. The patient stayed in
the hospital for two days.

2. Discussion

Even though SARS-CoV-2 is primarily responsible for severe
pneumonia and ARDS, COVID-19 is associated with a wide vari-
ety of extrapulmonary complications; hence it can be considered
as asystemic disease [7]. A small portion of COVID-19 patients have
fungal or bacterial co-infections, which are reportedly less than that
of previous influenza pandemic [8]. A study by Intra et al. showed
that Amongst COVID-19 patients, those who were admitted to the
Intense Care Unit (ICU) had a higher probability (57% of ICU cases)
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Fig. 3. Twenty-two hours after direct tissue inoculation onto the sheep blood agar
showing heavy cotton colonies with aerial hyphae on agar surface and mold covering
tissue piece on the plate consistent with Aspergillus species.

Macroscopic colonial characteristic was very consistent with Aspergillus spp.

of acquiring a fungal or bacterial secondary infection, which was
higher than an earlier study (only 14%) [8,9]. The patient in the
current presentation was a non-severe covid-19 case who was not
hospitalized.

One of the common fungal infections that can cause secondary
pulmonary infection in severely immunocompromised patients is
aspergillosis, which is caused by Aspergillus fumigatus [10]. While
previous studies failed to recognize influenza and COVID-19 viral
infections as risk factors for aspergillosis, newly published stud-
ies report an occurrence of aspergillosis in 20-30% of the severely
ill or ventilated COVID-19 patients, hence addressing an associa-
tion between COVID-19 and pulmonary fungal infections, which is
referred to as COVID-19 Associated Pulmonary aspergillosis (CAPA)
[11].

All studies of COVID-19 fungal infections reported occurrence
during the COVID-19 infection, mostly 14 days after the appearance
of COVID-19 symptoms [12]. The case in the current study was a
50-year-old patient, who was previously diagnosed with COVID-
19 for a period of 4 months; after a few days from his recovery, the
patient developed dyspnea, cough, fever, and rigor again.

Diagnosis of CAPA is challenging due to harmless inhabitation
of the airways by Aspergillus when immunity is impaired they
can spread and cause pulmonary parenchymal injuries. Patients
with pulmonary aspergillosis show more frequent positive serum
Aspergillus Galactomannan Enzyme Immunoassay (GM EIA) results
when the fungal infection is invasive beyond the airways into the
blood [13,14]. In cases of CAPA, serum GM EIA is usually negative,
which limits the reliability of serum-based diagnosis of CAPA [12].

There are variations from early airway inflammation to airway
necrosis and cavitary lesions, revealed by imaging [12]. In the cur-
rent study, the patient had elevated WBC in his laboratory diagnosis
and was initially diagnosed with a chest X-Ray that revealed mul-
tiple cavitary lesions of the left upper zone, he was then suggested
to do a CT scan, which also confirmed the presence of numerous
cavitary lesions.

In COVID-19 patients, direct sampling of the infection site
though Bronchoalveolar Lavage (BAL) is not usually considered
by clinicians due to the risk of increasing COVID-19 transmission,
despite having a high specificity [15]. For further examination of
the current case, bronchoscopy was performed, and the result was
normal; hence BAL examination revealed pulmonary aspergillosis.

According to recent studies, CAPA’s risk factors are similar or
the same as the risk factors of severe COVID-19 infection, such as;
diabetes, use of immunosuppressive drugs [16]. In the study by
Bartoletti et al. COVID-19 patients with previous exposure to anti-
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interleukin-6 treatment and corticosteroids were reported as risk
factors of CAPA [17]. While others reported CAPA even without any
prior corticosteroid treatment [18]. It has also been reported that
CAPA is significantly associated with intubated COVID-19 patients
[19,20]. The patient in the current case had a medical history of
diabetes mellitus and was on Metformin medication. He was a
non-smoker and without any recent history of corticosteroid med-
ication.

The management of CAPA can be quite challenging and
controversial, as some studies reported antifungal resistance char-
acteristics, limiting possible treatment options [15]. At the same
time, others suggested the early use of antifungal drugs, which may
improve clinical outcome [12,21]. In the current case, the patient
was administered different antifungal drugs (Azole family) without
achieving any clinical response, which indicated multi-drug resis-
tance characteristics of the Aspergillus. As a last resort, lobectomy
was performed to remove the infected lobe.

CAPA is usually associated with severe COVID-19 cases admitted
to the ICU with very similar symptoms that prevent proper early
diagnosis; hence it is generally associated with the poor outcome
with mortality rates of above 40% [15]. In a study by Koehler et al.
3 out of 5 of their cases died [19]. In a study by Kieren 3 out of 20 of
their cases died even after antifungal treatment [12]. In the current
case, the patient left the hospital in good health two days after his
lobectomy operation, and no concern has been raised from later
follow up.

In conclusion, pulmonary aspergillosis is a serious complication
of COVID-19 patients that may not respond well to medical therapy.
Pulmonary resection is the last and effective strategy to control the
disease.
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