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Summary
Objectives: Patients with acute respiratory distress syndrome (ARDS) due to viral 
infection are at risk for secondary complications like invasive aspergillosis. Our study 
evaluates coronavirus disease 19 (COVID-19) associated invasive aspergillosis at a 
single centre in Cologne, Germany.
Methods: A retrospective chart review of all patients with COVID-19 associated 
ARDS admitted to the medical or surgical intensive care unit at the University 
Hospital of Cologne, Cologne, Germany.
Results: COVID-19 associated invasive pulmonary aspergillosis was found in five of 
19 consecutive critically ill patients with moderate to severe ARDS.
Conclusion: Clinicians caring for patients with ARDS due to COVID-19 should con-
sider invasive pulmonary aspergillosis and subject respiratory samples to compre-
hensive analysis to detect co-infection.
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1  | INTRODUC TION

Since December 2019 coronavirus disease 2019 (COVID-19) 
emerged from Wuhan City, Hubei province, China and rapidly 
spread around the globe becoming a pandemic threat.1 Risk fac-
tors for invasive pulmonary aspergillosis (IPA) are well defined 
in immunocompromised populations. However, patients with 
acute respiratory distress syndrome (ARDS) due to viral infection 
are prone to secondary complications like invasive aspergillosis 
despite lack of underlying well-defined immunocompromising 
disease.2-4 Possible explanations for this could be an immune-pa-
ralysis caused by viral infection-induced ARDS and hypoxia com-
promising the innate host defence.5 In light of influenza-pulmonary 
associated aspergillosis, we retrospectively analysed our patients 
with COVID-19 associated ARDS in the intensive care unit (ICU) at 
a single centre.

2  | PATIENTS AND METHODS

We performed a retrospective chart review of patients with COVID-
19 and ARDS admitted to the medical and surgical ICU at the 
University Hospital of Cologne, a 1540-bed teaching hospital be-
tween 7 March 2020 and 22 April 2020 (Table 1).

For patient #1 SARS-CoV-2 RT-PCR Kit (altona Diagnostics) 
and for patients #2, #3 and #4 cobas® SARS-CoV-2 Test (Roche) 
were used. For patient #5, kit manufacturer remains unknown. 
Respective Ct values are given in Table 1 where available. hMPV-
PCR was performed with NxTAG® Respiratory Pathogen Panel 
(Luminex). Aspergillus 28S rDNA-Realtime PCR was performed as 
in-house PCR test for screening purposes. Species identification 
was performed by artus® Aspergillus diff. RG PCR kit (Qiagen). 
For galactomannan testing from serum, bronchoalveolar lavage 
fluid (BALF) or tracheal aspirate (TA) Platelia Aspergillus antigen 
ELISA (Bio-Rad Laboratories) was used. Antifungal susceptibility 
testing was performed using concentration gradient strips on 
RPMI agar plates. In brief, spore suspensions of the fungal isolates 
were adjusted to 106 CFU/mL and inoculated with MIC test strips 
for itraconazole and voriconazole (bioMérieux). MICs were deter-
mined visually after 48  hours of incubation at 35°C. VIPcheck™ 
(Mediaproducts BV) was performed in patient #1 for early detec-
tion of azole resistance.6

COVID-19 associated IPA was classified according to the 
(modified)3 AspICU algorithm7 with the addition that positive 
galactomannan (≥1) from BALF or TA, or two consecutively but 
separately drawn positive serum samples (≥1) were accepted as 
entry criterion.8 Severe SARS-CoV2 infection with ARDS was ac-
cepted as host criterion (acquired immunodeficiency) (Table 1). 
This study was carried out in accordance with the ethical princi-
ples reflected in the Declaration of Helsinki9 and was approved 
by the ethic committee of the University Hospital of Cologne 
(Identifier of the University of Cologne Ethics Committee 
20-1157).

3  | RESULTS

A 62-year-old woman was admitted to our ICU. She was intubated 
and developed severe ARDS with a Horowitz-Index of 53 mm Hg. 
At the contrast-enhanced CT a combination of emphysema, bilat-
eral ground-glass opacities with crazy paving and some peripheral 
nodular consolidations were seen (Video S1, patient #1, Figure 1A). 
Despite prone positioning, the patient required rescue veno-venous 
extracorporeal membrane oxygenation (ECMO). PCR for SARS-
CoV-2 and human metapneumovirus (hMPV) was positive in BALF. 
The patient developed severe intrapulmonary bleeding from the 
right main bronchus, which was stanched by cold lavages and instil-
lation of tranexamic acid. BALF culture grew Aspergillus fumigatus, 
was positive for galactomannan, and intravenous voriconazole treat-
ment was commenced.

A 70-year-old man was admitted to the ICU because of ARDS 
with a Horowitz-Index of 93 mm Hg. PCR on BALF was tested posi-
tive for hMPV, SARS-CoV-2 and Aspergillus fumigatus. Two days be-
fore, serum galactomannan had turned positive. BALF was tested 
positive for galactomannan. Chest CT showed ground-glass opaci-
ties with some small nodular infiltrations of up to 1 cm (Video S2, 
patient #2 Figure  1B). Due to acute renal failure requiring slow 
low-efficient daily dialysis (SLEDD) and elevated liver enzymes, in-
travenous isavuconazole treatment was started.

A 54-year-old man presented with ARDS with a Horowitz-
Index of 128 mm Hg. TA revealed SARS-CoV-2 PCR positive and 
Aspergillus fumigatus in culture. BALF was positive for galactoman-
nan. Chest CT showed bilateral ground-glass opacities, diffuse 
nodular infiltrates and cystic cavities and partly air crescent sign 
(Video S3, patient #3 Figure 1C). Intravenous voriconazole treat-
ment was initiated.

A 73-year-old man was transferred to the ICU due to ARDS with 
PCR on TA tested positive for SARS-CoV-2, and Aspergillus fumigatus 
that also grew in culture. Chest CT showed known bullous emphysema 
with ground-glass opacities and consolidations with nodular infiltrates 
(Video S4, patient #4, Figure 1D). Intravenous voriconazole was begun.

A 54-year-old woman was transferred to the ICU due to ARDS 
with PCR on TA tested positive for SARS-CoV-2. Serum galactoman-
nan returned positive in two consecutive serum samples. Chest CT 
showed bilateral ground-glass opacities, smaller areas with crazy 
paving pattern, central and peripheral consolidations, and smaller 
nodular infiltrates (Video S5, patient #5, Figure  1E). Intravenous 
caspofungin was started. No autopsies were performed. Detailed 
patient characteristics are given in Table 1.

4  | DISCUSSION

Patients with ARDS triggered by viral infection, in particular influ-
enza, are prone to invasive aspergillosis even in absence of prior im-
munodeficiency.2,3 We report putative IPA in five of 19 COVID-19 
patients with moderate to severe ARDS without underlying immu-
nocompromising disease on two separate ICUs.
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Spontaneous intrapulmonary bleeding and haemoptysis are 
typical complications of IPA. Ground-glass opacities characterise 
COVID-19 as well as IPA, thus comprehensive microbiological evalu-
ation can prevent missing IPA.

By applying strict interpretation of the host and risk factors for 
invasive aspergillosis according to the European Organization for 
Research and Treatment of Cancer/Mycoses Study Group defini-
tions the risk of missed diagnosis increases in the COVID-19 pop-
ulation.8 However, a most complicated issue in ARDS patients is to 
differentiate Aspergillus colonisation from invasive disease—espe-
cially as radiological imaging is non-specific. To address this issue, a 
consensus project will seek to provide standard definitions for inva-
sive fungal disease in critically ill adult patients.10

Our observations suggest increased risk for critically ill COVID-
19 patients to develop co-infection with Aspergillus, which is likely to 
increase mortality rates further. Therefore, testing for the presence 
of Aspergillus in lower respiratory secretions and galactomannan in 
consecutive serum samples in COVID-19 ICU patients should be 
considered.11

Our findings need to be confirmed in clinical trials to elucidate 
the role of potential IPA after COVID-19. With this report, we aim to 
call attention to the critical phenomenon of COVID-19 associated IA 
in ARDS patients.
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