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Case Report - AFMR Member

Background

Invasive pulmonary aspergillosis (IPA) has been recognized 
as a severe sequela of severe coronavirus disease 2019 
(COVID-19) infection.1 Severe COVID-19 has been recog-
nized as those who were admitted to the intensive care unit 
(ICU) and subsequently intubated. It also encompasses those 
who then developed acute respiratory distress syndrome 
(ARDS). COVID-19 associated invasive pulmonary asper-
gillosis (CAPA) is associated with an increased 30-day mor-
tality rate of 44% in those with ARDS, which can be 
significantly lowered with the early introduction of appropri-
ate antifungals.2,3

According to a systematic review by Chong and Neu,4 
CAPA was diagnosed within 2 weeks of initiation of invasive 
mechanical ventilation (IMV) with an overall hospital mor-
tality rate of 48.4%. In our case report, IPA was diagnosed 8 
months after recovery from severe COVID-19 pneumonia 
complicated by severe ARDS being on IMV for a total of 19 
days. We identified the possibility of IPA occurring as a 
delayed long-term sequela of critical COVID-19 infection. 

We also highlight the importance of considering IPA during 
the long-term follow-up of a patient recovering from severe 
COVID-19 pneumonia presenting with hemoptysis. After 
appropriate treatment with an azole antifungal, her hemopty-
sis resolved. The global rise in CAPA and its contribution to 
overall morbidity and mortality have called for further 
research on this superinfection diagnosis, management, and 
perhaps prophylaxis.
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Abstract
We present the case of a 56-year-old woman who was diagnosed with severe coronavirus disease 2019 (COVID-19) 
pneumonia complicated by severe acute respiratory distress syndrome who was intubated for 19 days. She recovered from 
COVID-19 after a month. A computed tomography (CT) scan of the chest, after a month, showed improved infiltrates with 
a small residual cavity within the lingula. A CT angiogram showed a more confluent density in the lingular portion on follow-
up 2 months later. She developed intermittent hemoptysis after 3 months in December 2020, which persisted for almost 6 
months, and CT of the chest showed the lingular nodular with resolution of the cavitation. She underwent bronchoscopy 
with bronchoalveolar lavage, confirming Aspergillus fumigatus by galactomannan assay and histology showing branching hyphae. 
Once she started treatment with itraconazole, her hemoptysis resolved. The follow-up CT of the chest after 2 months of 
treatment did not show a cavity or a nodule in the lingula. Our patient developed invasive pulmonary aspergillosis (IPA) as a 
sequela of severe COVID-19 infection. COVID-19-associated invasive pulmonary aspergillosis (CAPA) is an underrecognized 
complication that needs to be investigated on whether prophylactic treatment is required. Our case also demonstrates that 
the diagnosis of IPA needs to be considered months after COVID-19 infection when a superimposed fungal infection can 
occur after a viral infection if the patient continues to have persistent symptoms.
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Case Presentation

A 56-year-old woman with a medical history of obesity, 
asthma, hypertension, coronary artery disease (CAD), 
chronic gastroesophageal reflux disease, type II diabetes, 
obstructive sleep apnea (OSA), vocal cord paralysis, and sei-
zure disorder presented to the hospital in February 2021 with 
multiple episodes of coughing frank blood in small quantity 
with blood-tinged mucus that follows an uncomfortable, 
scratchy throat sensation which has been worsening gradu-
ally. Hemoptysis first started 3 months ago in December 
2020 and was intermittent and self-resolving. She reported 
dyspnea after walking 1 block and climbing stairs, orthop-
nea, paroxysmal nocturnal dyspnea, and occasional wheez-
ing episodes. She denied any fever, weight loss, epistaxis, or 
vomiting blood. She had an unremarkable physical examina-
tion with a well-healed tracheostomy scar that was present.

Of note, she had a smoking history of 1.5 pack-years but 
stopped smoking 17 years ago. She is on levetiracetam and 
lacosamide for seizure, continuous positive airway pressure 
for OSA, clopidogrel for CAD, and mometasone-formoterol 
inhaler for asthma, which was started post-COVID-19 and is 
noncompliant with inhaler usage. She used to be on an alb-
uterol inhaler on an as-needed basis and had 3 acute asthma 
exacerbations in the last 2 years, requiring steroids as an 
outpatient.

She had severe COVID-19 pneumonia in August 2020 
complicated by acute respiratory failure and moderate 
ARDS. The chest computed tomography (CT) with angi-
ography showed diffuse ground-glass opacities bilaterally 
with no pulmonary embolism. Her PaO2-FiO2 ratio was 
113 when she was subsequently intubated for mechanical 
ventilatory support and transferred to a higher care center 
level. She then developed severe ARDS complicated by 
shock, bilateral pulmonary emboli, subcutaneous emphy-
sema with pneumopericardium, and metabolic acidosis. 
She received broad-spectrum antibiotics, tocilizumab, con-
valescent plasma, remdesivir, and dexamethasone along 
with proning.

She was intubated for a total of 19 days and then under-
went tracheostomy. She was discharged to a long-term acute 
rehabilitation in September 2020 with tracheostomy reversal 
after 17 days and discharged home on anticoagulation for 3 
months. The CT of the chest in October 2020 showed 
improved bilateral infiltrates with a residual or contracting 
small cavity within the lingula. In November 2020, she 
reported a hoarse voice and a weak voice in the evening and 
was referred to an ear, nose, and throat specialist.

In December 2020, the CT angiogram (Figure 1) showed 
a more confluent density in the lingular portion of the left 
lung. In February 2021, when she was hospitalized for 
hemoptysis, CT of the chest showed left lingular infiltrate. In 
April 2021, she was hospitalized, and her CT of the chest 
without contrast (Figure 2) showed an elongated lingular 
nodule in an area that previously appeared as a cavitation. A 

navigational bronchoscopy with transbronchial biopsy, 
transbronchial brushings, and bronchoalveolar lavage (BAL) 
of the left upper lobe was then performed during her hospi-
talization. The left lingular nodule/infiltrate transbronchial 
biopsy revealed septated hyaline hyphae with branching, and 
BAL was positive for Aspergillus galactomannan. The BAL 
cell differential showed 39% neutrophils, 45% lymphocytes, 
5% monocytes, 5% eosinophils, and 0% basophil. Of note, 
her BAL Aspergillus galactomannan in August 2020 was 
0.062 (reference range <0.500), but in April 2021, her BAL 
Aspergillus galactomannan was 7.803. Gomori methenamine 
silver staining of the biopsy sample showed Aspergillus 
fumigatus fungal hyphae confirming the diagnosis of IPA.

The initial plan was to start voriconazole which was not 
covered by insurance, so she was started on itraconazole for 

Figure 1. CT angiogram of the chest in December 2020 which 
showed a confluent density (red arrow) with 2 small cavitary 
areas (black arrows) in the lingular portion of the left lung.
Abbreviation: CT, computed tomography.

Figure 2. CT of the chest without contrast in April 2021 
which showed an elongated lingular nodule (red arrow) which 
previously appeared as a cavitation of the left lung.
Abbreviation: CT, computed tomography.
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12 months. After a month and a half of oral itraconazole, 
her hemoptysis resolved. She then received the influenza 
vaccine and the first dose of the COVID-19 vaccine. After 
2 months of oral itraconazole in June 2021, her chest CT 
did not show a nodule or cavitary lesions in the lingula 
(Figures 1 and 2).

Discussion

The diagnosis of CAPA has been underrecognized, with just 
38 cases reported in the study by Mohamed et al5 done on 
June 30, 2020. Mohamed et al5 found that all 38 patients had 
COVID-19 pneumonia with ARDS requiring ventilatory sup-
port. Secondary bacterial or fungal pulmonary infections are 
suspected when a patient’s clinical status or imaging features 
worsen abruptly and cannot be explained by the primary viral 
infection.1,5 In the study by Wauters et al,6 they had 9 cases of 
IPA that developed out of 40 ICU patients with H1N1 virus 
infection, where they correlated that corticosteroid use is an 
independent risk factor for secondary fungal infection. A frac-
tion of patients with severe COVID-19 pneumonia requiring 
ICU management is also at an increased risk of secondary 
infections, including IPA.7,8 This association was also 
observed in patients admitted to the ICU with severe H1N1 
influenza.6 The study by Wauters et al6 was done back in 
2012, establishing the association of symptoms of a viral 
infection not improving, leading to fungal infection as a com-
plication. As COVID-19 is a viral infection, the possibility of 
superimposed fungal infection was overlooked, especially in 
those requiring ICU care. Corticosteroids are also a mainstay 
treatment for those with COVID-19. The incidence of CAPA 
ranges between 2.5% and 35.0% and predominantly occurred 
in those requiring IMV within 15 days of initiation.4

According to the European Organization for Research and 
Treatment of Cancer/Invasive Fungal Infections and the 
Mycoses Study Group (EORTC/MSG), specific patient fac-
tors that predispose to CAPA include severe neutropenia, 
allogeneic stem cell/solid organ transplant, corticosteroid 
therapy (0.3 mg/kg/day for >3 months), hematological 
malignancy, immunodeficiency, and treatment with T-cell/B-
cell immunosuppressants.4,9 Our patient was treated with a 
corticosteroid in addition to an anti-interleukin-6 receptor 
which could have increased her risk of developing IPA. 
Definitive diagnosis of CAPA requires histopathological, 
genetic, or microscopic evidence of invasive proliferation of 
Aspergillus species into pulmonary tissue, which is the gold 
standard.1 Based on the BAL result done in August 2020 
when our patient had COVID-19, the patient did not have 
IPA because Aspergillus galactomannan was negative. 
Imaging by chest CT showing pulmonary cavitation, nod-
ules, or both and positive galactomannan enzyme assay 
provides additional evidence supporting the diagnosis of 
CAPA.1,10 In April 2021, her CT of the chest showed an 
improving area of the previous cavitation with a nodule still 
present, and with BAL washing from that same area, the 

histology of hyphae branching along with assay positive for 
A fumigatus confirmed her diagnosis of IPA.

By using bronchoscopy, the lower respiratory tract is 
more accessible for sample collection. However, with the 
risk of respiratory droplet transmission of COVID-19, bron-
choscopy was discouraged to prevent aerosolization of the 
virus. However, our patient had bronchoscopy when she had 
COVID-19 which was negative for Aspergillus but with CT 
of the chest showing cavitary lesion in lingular area. 
According to EORTC/MSG, they recommended bronchos-
copy with BAL and lung biopsy for suspected secondary 
infection with negative COVID-19 test.1 Our patient did 
have a second BAL done when she was negative for COVID-
19, which came back positive for Aspergillus. In the study by 
Mohamed et al,5 there were 16 cases confirmed as IPA by 
BAL; however, they also proposed that diagnosis can be 
made by endotracheal aspirate (ETA), which is not an aero-
solizing procedure. Although ETA has not been validated as 
a diagnostic modality, Mohamed et al5 confirmed 14 cases 
with IPA by ETA.

The first-line treatment for IPA is an azole antifungal of 
either voriconazole or isavuconazole.1,5,11 Itraconazole is 
now rarely used because voriconazole and isavuconazole are 
more effective for the treatment of IPA. However, our 
patient’s health insurance did not cover either of these 2 
options, so she was started on oral itraconazole for at least 12 
months which was what they recommended. As azoles are 
metabolized by cytochrome-P450 (CYP) 3A4, they cannot 
be used in those who may need remdesivir, which also inter-
acts with CYP3A4.1 Liposomal amphotericin B is used for 
those who are critically ill in the ICU with IPA.11,12 As our 
patient was diagnosed as an inpatient but not in the ICU, she 
did not need treatment with amphotericin B. Amphotericin B 
is also used in azole restraint strains.1 However, there is a 
lack of research on the efficacy of these antifungal agents in 
CAPA and whether or not any of these agents can be suitably 
used for long-term prophylaxis. In the study by Rutsaert 
et al,13 they had 7 cases of IPA out of 34 COVID-19 ICU 
patients, and they decided to initiate prophylactic liposomal 
amphotericin B for those intubated with COVID-19 and had 
no new cases of IPA. This study prompts further research 
into prophylaxis after ICU admission to prevent the develop-
ment of IPA.

Conclusion

We report an unusual case of IPA 8 months after treatment 
of severe COVID-19 pneumonia and ARDS after being on 
IMV. This case report provides insight into the potential late 
presentation of IPA as a long-term sequela of COVID-19 
infection. It differs from most case reports in the literature 
that describe the onset of IPA within 2 weeks of starting 
mechanical ventilation. Therefore, the current consensus 
guidelines for CAPA should be extended to include the pre-
sentation of IPA a few months after recovering from severe 
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COVID-19 pneumonia. As the diagnosis of CAPA becomes 
more well known, this calls for further investigations on 
whether or not prophylaxis is needed for severe COVID 19 
patients on IMV to prevent this complication. If prophylaxis 
is deemed unnecessary, further investigations are required to 
see whether ETA is an accurate diagnostic modality to diag-
nose IPA.
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