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Dear Editor,
Coronavirus disease 2019 (COVID-19)-associated pul-

monary aspergillosis (CAPA) has emerged as an impor-
tant complication among patients with acute respiratory 
failure caused by SARS-CoV-2 [1–3]. A cornerstone in 
CAPA diagnosis is microbiology, including culture from 
lower respiratory tract samples, and bronchoalveolar lav-
age fluid (BALF) galactomannan (GM) [4, 5].

We performed a multinational cohort study including 
20 centers in 9 countries with the aim to evaluate diag-
nostic approaches and treatment of CAPA as well as 
CAPA prevalence. All participating centers were invited 
to provide data on diagnostic work-up, treatment and 
outcome on prospective cohorts of consecutive COVID-
19 ICU patients (inclusion criteria: SARS-CoV-2-positive 
polymerase chain reaction, admission to intensive care 
unit (ICU) due to respiratory failure) with and without 
CAPA via an online case report form between 03/2020 
and 05/2021. Cases were then classified according to the 
2020 ECMM/ISHAM consensus criteria [4]. The study 
protocol was approved by the Medical University of 

Graz (EC #32–296 ex 19/20) and the other participating 
centers.

A total of 592 cases were entered (98.5% from Europe; 
for demographics see Supplementary Table  1) of whom 
11 (1.9%) had proven CAPA, 80 (13.5%) probable CAPA 
and 18 (3%) possible CAPA. Table  1 displays diagnostic 
characteristics of those with CAPA. Median BALF-GM 
optical density index (ODI) in 83 CAPA patients was 2.74 
(IQR 1.70–5.78). BALF-GM ODI > 1.0 was also reported 
in 4/170 (2.4%) patients without CAPA. BALF culture 
growing Aspergillus was detected exclusively among 
CAPA patients (0/184 non-CAPA patients). Serum GM 
was positive (> 0.5 ODI) in 1/192 patients without CAPA 
(0.5%). Antifungal treatment details are depicted in 
Table 1. Among those receiving systemic antifungal treat-
ment, 52% were alive at ICU discharge.

During a median observation time of 32 days, 261 ICU 
deaths were observed. This corresponded to an −  30, 
− 60 and − 90 day ICU mortality of 36% (95% CI 33–40), 
46% (95% CI 42–51) and 49% (95% CI 44–53). By apply-
ing a Fine-Gray competing risk model the 109 diagnosed 
CAPA cases (i.e., possible, probable or proven) on ICU 
corresponded to an − 1, − 15- and − 90 day ICU CAPA 
rate of 1% (95% CI 1–3), 16% (95% CI 13–20) and 20% 
(95% CI 16–32) (Supplementary Fig. 1).

Overall CAPA prevalence in our cohort was 15.4% 
and, therefore, within the range that has been previ-
ously reported in the literature [5], although prevalence 
varied widely between centers. Several factors such as 
awareness, diagnostic algorithms, local epidemiology 
and socioeconomic factors may explain these differences. 

*Correspondence:  joost.wauters@uzleuven.be; hoeniglmartin@gmail.
com 
1 Division of Infectious Diseases, Excellence Center for Medical Mycology 
(ECMM), Medical University of Graz, Graz, Austria
2 Medical Intensive Care Unit, Excellence Center for Medical Mycology 
(ECMM), University Hospitals Leuven, Leuven, Belgium
Full author information is available at the end of the article

Members of the ECMM-CAPA Study Group are listed in the 
Acknowledgements section at the end of the article.

http://orcid.org/0000-0001-5751-9311
http://orcid.org/0000-0002-5983-3897
http://orcid.org/0000-0003-2385-1759
http://orcid.org/0000-0001-8668-1350
http://orcid.org/0000-0002-1653-2824
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-021-06471-6&domain=pdf


1159

Our results confirm that diagnosis of CAPA remains a 
challenge with limited sensitivity of serum GM (19%) for 
CAPA and the need for a lower respiratory sample or tra-
cheal/bronchial/lung biopsy to confirm diagnosis. Early 
diagnosis is considered a cornerstone in successful CAPA 
management, as ICU mortality rate is high in CAPA 
patients (52% versus 39% in non-CAPA COVID-19 
patients on ICU; p = 0.027). Voriconazole and isavucona-
zole were most frequently used for antifungal monother-
apy, following current treatment recommendations for 
CAPA [4]. Even though > 90% of CAPA patients received 
antifungal treatment, there was also one CAPA case not 
receiving antifungal therapy among the survivors, indi-
cating that not all patients who are diagnosed with CAPA 
based on consensus definitions may in fact have invasive 
fungal disease.
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Table 1 Diagnostic and treatment characteristics among CAPA patients

BALF bronchoalveolar lavage fluid, CAPA COVID-19-associated pulmonary aspergillosis, ODI optical density index, PCR polymerase chain reaction

*CAPA cases: Leuven, Belgium (n = 9); Genoa, Italy (n = 5); Graz, Austria (2 centers, n = 13); Cologne, Germany (n = 19); Manchester, UK (n = 2); Antwerp, Belgium 
(n = 12); Bruges, Belgium (n = 2); Roeselare, Belgium (n = 1); Munich, Germany (n = 13); Madrid, Spain (n = 12); Nuernberg, Germany (n = 5); Stuttgart, Germany (n = 2); 
Bordeaux, France (n = 5); Karachi, Pakistan (n = 4); Ann Arbor, USA (n = 3); Besancon, France (n = 1); Modena, Italy (n = 1)

Positivity in cases with possible/
probable/proven CAPA (n = 109)*

Diagnosis
 BALF galactomannan > 1.0 ODI 64/83 (77%)

 Serum galactomannan > 0.5 ODI 16/85 (19%)

 Tracheal aspirate galactomannan > 1.2 ODI 16/21 (76%)

 BALF-positive Aspergillus spp. culture 45/85 (53%)

 Bronchial aspiration positive Aspergillus spp. culture 14/32 (44%)

 Tracheal aspiration positive Aspergillus spp. culture 42/68 (62%)

 Sputum-positive Aspergillus spp. culture 4/29 (14%)

 BALF-positive Aspergillus PCR 24/33 (73%)

 Tracheal aspiration positive Aspergillus PCR 7/32 (22%)

Treatment
 Systemic antifungal treatment initiated for CAPA 99/109 (91%)

 Voriconazole 52/99 (53%)

 Isavuconazole 36/99 (36%)

 Lipid formulations of amphotericin B 17/99 (17%)

 Echinocandins 13/99 (13%)

 Deoxycholate amphotericin B 3/99 (3%)

 Posaconazole 4/99 (4%)

 Antifungal combination therapy (voriconazole or isavuconazole based with echinocandin or liposomal ampho-
tericin B)

18/99 (18%)
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