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A B S T R A C T

As aspergillosis is a well-known complication of severe influenza, we suggest that SARS-CoV-2 might be

a risk factor for invasive aspergillosis (IA). We report the case of an 87 year-old woman, with no history of

immune deficit, admitted in our emergency room for severe respiratory distress. Coronavirus disease

2019 (COVID-19) diagnosis was confirmed by a SARS-CoV-2 reverse transcriptase polymerase chain

reaction (PCR) on nasal swab. On day 14, pulmonary examination deteriorated with haemoptysis and a

major increase of inflammatory response. A computed tomography (CT) scan revealed nodules highly

suggestive of IA. Aspergillus antigen was found highly positive in sputum and blood, as was Aspergillus spp

PCR on serum. Sputum cultures remained negative for Aspergillus. This patient died rapidly from severe

respiratory failure, despite the addition of voriconazole. Considering SARS-CoV-2 acute respiratory

distress syndrome (ARDS) as an acquired immunodeficiency, we report here a new case of ‘‘probable’’ IA

based on clinical and biological arguments, in accordance with the last consensus definition of invasive

fungal disease. On a routine basis, we have detected 30% of aspergillosis carriage (positive culture and

antigen in tracheal secretions) in critically ill patients with COVID-19 in our centre. Further studies will

have to determine whether sputum or tracheal secretions should be systematically screened for fungal

investigations in intensive care unit (ICU) COVID-19 patients to early diagnose and treat aspergillosis.
�C 2020 Elsevier Masson SAS. All rights reserved.
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Introduction

A novel coronavirus, SARS-CoV-2, was first identified in China in
late 2019 as the cause of an outbreak of acute respiratory illness
[1,2]. This virus can affect individuals of any age, although adults of
middle age and older are most commonly involved, and older
adults are more likely to have severe presentation [3]. At first
considered as an influenza-like disease, this acute respiratory
syndrome may be much more severe and differs in its presentation
[4]. If aspergillosis is a well-known complication of severe
influenza [5,6], until very recently this fungal infection had not
been described in association with the Coronavirus disease 2019
(COVID-19), although Chinese publications reported co-infections
in patients treated in intensive care unit (ICU) with acute
* Corresponding author at: Laboratoire de Parasitologie–Mycologie, CHU de
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respiratory distress syndrome (ARDS), among them Aspergillus

infections [7,8]. A case report [9] and a small case series [10] of
aspergillosis associated with COVID-19 respiratory failure have
recently been pre-published. We report here a new case of COVID-
19 complicated by invasive aspergillosis (IA).

Case description

An 87-year-old woman with no significant past medical history
was admitted on March 30th, 2020 to the emergency room in a
severely altered general status with cough, fever, severe dyspnoea
and diarrhoea, which had been progressively worsening for
10 days. Initial medical examination showed a respiratory rate
(RR) of 30/min, and a pulse oxymetry (SpO2) of 67% rising to 92%
under supplemental oxygen at 15 L/min. Lung auscultation
revealed diffuse crackles. Biological parameters showed thrombo-
penia at 105 G/L, high neutrophil count at 10.6 G/L, lymphopenia at
0.93 G/L, and C-reactive protein (CRP) at 233 mg/L. SARS-CoV-2
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Fig. 1. Transverse (A) and coronal (B) CT images of the thorax showing three nodular opacities in the upper lobes, and the lower left lobe (white arrows) with a partial

circumferential rim of radiolucent airspace, with air crescent sign, formed as a result of separation of devitalised necrotic centre (star) from the surrounding opaque rim.

Bilateral posterior ground-glass opacities (black arrows) are one of the radiological patterns of infection due to Sars-CoV-2.

Fig. 2. Serological profile with LDBIO Diagnostics WB assay: a two-specific bands

pattern, compared to a seroconversion profile in a patient with influenza-induced

respiratory failure complicated by invasive aspergillosis. T+ = positive control from

patients with a chronic serological profile.
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reverse transcriptase polymerase chain reaction test (PCR) was
positive on nasal swab [11]. Lung X-ray showed bilateral
pneumopathy with interstitial involvement. On day 0, the patient
was admitted in our COVID-19 ward, as admission to ICU was
refuted considering her age. Antibiotherapy with ceftriaxone
2000 mg/d and spiramycin 1.5 MUI/8 h was introduced for 5 days,
and stopped because of lack of microbiological documentation.
Methylprednisolone 1 mg/kg/d was used from day 0 to day 15, as
commonly prescribed for most critically ill COVID-19 patients
[12]. Hydroxychloroquine 200 mg twice daily was added under
electrocardiogram monitoring, because of its approval at that date
by most European health agencies for severely ill patients and its
presumed safety. The respiratory state of our patient remained
critical but stable under 15L/min O2, and CRP decreased to 65 mg/L
at day 9. Despite thromboembolism prophylaxis with enoxaparin
6000UI AXA, a proximal deep venous thrombosis was diagnosed on
day 13. On day 15 (day 25 from symptom onset), general status and
pulmonary examination acutely deteriorated with expectorations
of thick sputum and haemoptysis, but RR and SpO2 remained
stable. Blood samples showed a major increase of CRP at 340 mg/L,
white blood cells at 29 G/L (with 27 G/L neutrophils and 0.6 G/L
lymphocytes). On day 16, a computed tomography revealed
bilateral patchy ground glass opacities related to COVID-19 with
an extensive damage estimated to 75% of lung parenchyma, and
three nodules highly suggestive of IA (Fig. 1). There was no
pulmonary embolism. Bronchoalveolar lavage (BAL) was not
possible, however induced sputum was collected. A specific
treatment with intravenous voriconazole was started (6 mg/kg/
12 h first day, then 4 mg/kg/12 h), in association with an empiric
antibiotic therapy with piperacillin/tazobactam. Galactomannan
Aspergillus antigen in sputum (6.03 UA/mL) and blood (1.9 UA/mL)
was found highly positive (PlateliaTM ELISA Biorad, Cut-
off = 0.5 UA/mL), as well as blood serology with Serion ELISA
IgG-IgM assay (71 UA/mL) and with LDBioDiagnostics Western
Blot (Fig. 2). Aspergillus spp PCR (MycoGENIE Ademtech1 Real-
Time PCR) performed in the serum, revealed a positive signal
(Ct = 36). Despite these measures, the patient died from respiratory
failure on day 17. After two weeks, microbiological sputum
examination remained negative for Aspergillus spp.

Discussion

We report here a new case of probable IA according to the last
consensus definition of invasive fungal disease [13], considering
severe SARS-CoV-2 ARDS as a host criterion (acquired immunode-
ficiency) [10]. Despite progressive biological improvement, oxygen
needs remained high, and the patient experienced a secondary
clinical worsening which led to a diagnosis of probable IA based on
a set of arguments summarized in Table 1: highly suggestive
radiographic abnormalities, highly positive sputum antigen (not
included in EORTC criteria), positive blood antigen (with excellent
positive predictive value [14]) and a single positive serum PCR.
Furthermore, the patient was in excellent previous general status,
with no pre-existing vulnerability factors except advanced age
(absence of chronic pulmonary disease), no pre-existent respira-
tory symptoms and indeed no suspicion of semi-invasive



Table 1
Diagnosis criterion of probable aspergillosis according EORTC classification.

Predisposing hosts factors Use of corticosteroids 1 mg/kg/d

Severe infection by SARS-CoV-2

Clinical and radiological

features

Cough

Dyspnea

Fever

Haemoptysia

CT images of nodular opacities with

radiolucent airspace, with air crescent

sign, associated with ground-glass opacities

Mycological criteria Galactomannan antigen and Aspergillus

PCR positive on serum

CT: computed tomography; PCR: polymerase chain reaction.
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aspergillosis. In addition, we retain a serological argument for IA
with a characteristic seroconversion profile similar to IA in a flu-
patient (Fig. 2). Indeed, it is interesting to note that this serological
tool (associated with the use of specific techniques such as the
Western Blot [15]) has never been used for the diagnosis of
invasive aspergillosis in ICU (EORTC criteria) although the
prescription and use of serology is not consensual in this setting
[16–19]. There is no indication for serology for patients with
aplasia (neutropenic patients, haematological diseases) but
serology may have an interest in the context of non-neutropenic
patients (such as critically ill patients with flu or COVID-19). In our
opinion, it would be therefore particularly interesting to evaluate
serological tests on different co-infected flu or COVID-19 and
aspergillosis patients to assess their reliability. These results seem
to be offsetting the lack of a positive Aspergillus sputum culture (a
single sample) related to the important yeast colonization
(107 UFC/mL on sputum) and the impossibility to collect a
bronchoalveolar lavage sample.

The patient had no history of immuno-deficit with normal to
high neutrophils count and negative HIV serology. IA may have
been favoured by severe illness and corticosteroid therapy [20,21],
in a person who lived on a farm in a rural area with probable
previous community contamination. To our knowledge, no cases of
IA have been described with hydroxychloroquine treatment alone.

As early diagnosis is mandatory for effective IA treatment, we
think that it is important to alert clinicians caring for patients with
COVID-19 related respiratory distress on this severe co-infection.
In a recent case series, Koehler et al. described 5 cases classified as
putative IA among 19 consecutive severe patients admitted in two
separate ICUs with a lethality of 60% [10]. Among these patients,
three were under inhaled steroids for chronic obstructive
pulmonary disease and one received intravenous corticosteroid
therapy for 13 days, but none fulfilled the criterion for an
underlying condition of immunosuppression [21]. Blaize et al. [9]
reported the case of a 74-year-old patient with worsening
respiratory condition on the fourth day of the onset of the
COVID-19, which fulfilled criteria of ‘‘putative IA’’ according to the
algorithm of Blot et al. [22], and positive A. fumigatus PCR in
sputum and culture; this patient died from severe respiratory
failure.

On a routine basis, as Alanio et al. stated in their study [23], we
have detected approximatively 30% (13/42) of aspergillosis
carriage (positive culture and positive antigen in tracheal
secretions) in critically ill patients with COVID-19 in our centre,
although no other patient have been diagnosed with IA. However,
and by analogy with severe influenza and SARS-CoV-1 illness [24],
we suggest that SARS-CoV-2 might be a risk factor for IA and other
invasive fungal diseases, including pneumocystosis and mucor-
mycosis [25].
Conclusion

Invasive aspergillosis should be suspected in case of clinical
deterioration in patients with severe SARS-CoV-2 related acute
respiratory illness, even in immunocompetent hosts. Prospective
studies are needed to determine whether sputum or tracheal
aspirate antigen as well as serum antigen or antibodies should be
systematically screened for mycosis investigations in COVID-19
ICU patients. That is among of the objectives of MY-CO-VID study
(prevalence/incidence of fungal diseases during COVID-19 pan-
demic) [14].
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