
Διάγνωση CAPA 

Covid Associated Pulmonary Aspergillosis 





Defining and managing COVID-19-associated pulmonary aspergillosis:  
the 2020 ECMM/ISHAM consensus criteria for research and clinical guidance 

• COVID-19-associated pulmonary aspergillosis is 
proposed to be defined as possible, probable, or 
proven on the basis of sample validity and thus 
diagnostic certainty. 

• Recommended first-line therapy is either voriconazole 
or isavuconazole.  

• If azole resistance is a concern, then liposomal 
amphotericin B is the drug of choice.  



• Decrease of T-cell populations, is observed in patients with 
COVID-19, especially in patients with severe disease. 

• Decline of lymphocyte counts can be accompanied by 
defective function. 

• Severe lymphopenia has been established as a factor 
predicting the risk of invasive mould disease in patients 
with haematological malignancies. 
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• Patients with CAPA might not have host factors and typical 
radiological features. 

• Obtaining mycological evidence of airway invasive aspergillosis in 
pts with COVID-19, is complicated by decreased use of diagnostic 
bronchoscopy, which is necessary to protect health-care workers 
from aerosol exposure and the low sensitivity of detection of 
circulating galactomannan in serum. 

• Detection of aspergillus in specimens of the upper respiratory 
tract, such as sputum or tracheal aspirate, often does not 
distinguish between aspergillus colonisation and invasive disease. 
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Host factors 

• Unclear whether severe SARS-CoV-2 infection itself is the main 
risk factor for CAPA, or whether additional risk factors, such as 
corticosteroid therapy, further increase the risk for disease 
progression. 

•  In the study by Bartoletti and colleagues, most patients received 
anti-interleukin (IL)-6 treatment with tocilizumab, as well as 
corticosteroids. 

• Corticosteroid use was more frequent in patients who did not 
survive. 

• Dexamethasone treatment and anti-IL-6-directed strategies 
might, however, also result in an increased susceptibility to 
superinfections, including IPA in patients with severe COVID-19. 
 
 



• Use of imaging as a reliable criterion for a case definition 
of CAPA is debatable, since similar features can be caused 
by COVID-19 alone. 

• Multiple pulmonary nodules or lung cavitation should 
prompt thorough investigation for IPA, as they are rarely 
seen with COVID-19 alone. 

• Frequently observed radiological features of IPA, such as 
the halo sign, are not sufficient to define CAPA without 
mycological evidence. 

• This feature is insufficient because the halo sign suggests 
local infarction, and an intrinsic part of severe COVID-19 is 
in-situ thrombosis due to endotheliopathy.  

Imaging 
 



• For diagnosis of IPA, bronchoalveolar lavage fluid and lung biopsy 
samples are the specimens of choice. 

• Tissue culture and tissue microscopy showing invasive growth of septate 
fungal hyphae of primarily sterile specimens represent the diagnostic 
gold standard in proving infection. 

• Biopsies are high-risk procedures in this patient population and, 
therefore, are avoided by many clinicians. 

• Detection of galactomannan in BAL fluid is highly indicative of IPA, as the 
antigen is released during active fungal growth. 

• Detection of galactomannan in BAL does not prove tissue invasion, and 
the likelihood of infection is increased if circulating galactomannan is 
detected. 

• The diagnostic yield of serum galactomannan is low in CAPA as, at best, 
20% of patients positive results, and proven CAPA cases have been 
reported with negative serum galactomannan!!! 

 

 
Mycological evidence 

 



• Use of not only galactomannan but also another biomarker, namely (1–3)-
β-D-glucan, for serum screening might be beneficial. 

• Two consecutive results for serum (1–3)-β-D-glucan might, therefore, 
increase suspicion of invasive aspergillosis, although (1–3)-β-D-glucan is 
not specific for aspergillosis and other causes of elevated serum 
concentration of (1–3)-β-D-glucan need to be excluded. 

• In 2020, aspergillus PCR was included in consensus guidelines for defining 
IFD, with the requirement of two positive results providing sufficient 
specificity to confirm a diagnosis. 

• Aspergillus PCR data have been evaluated most extensively in adults with 
haematological malignancies and stem-cell transplantation, and results 
might not be transferable to patients in ICUs. 

 

 
Mycological evidence 
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What is the likelihood that patients fulfilling 
diagnostic criteria for CAPA have invasive 
aspergillosis? 

MAY 2022 



Coronavirus Disease 2019-Associated Pulmonary Aspergillosis 

Pulmonary aspergillosis is well recognized among patients with severe 
coronavirus disease 2019 (COVID-19).  
CAPA has been reported in ~5%– 10% of critically ill COVID-19 

patients. 
o Incidence varies widely (0%–33%) across hospitals, 
oMost cases are unproven, and  
oCAPA definitions and clinical relevance are debated.  
Discrepancies between studies may reflect differences in local 

epidemiology, environmental factors, treatment of COVID-19, 
thresholds for testing, disease definitions, diagnostic criteria, and 
patient populations. 



Diagnosing Coronavirus Disease 2019-Associated Pulmonary Aspergillosis 

• CAPA definitions are based on a combination of clinical and host factors, 
imaging findings, and mycologic test results in critically ill patients with 
COVID-19.  

• Across guidelines, the major driver of diagnosis is detection of Aspergillus 
in respiratory tract samples by methods such as culture, galactomannan 
(GM) detection, or polymerase chain reaction (PCR). 

• These are not definitive diagnostic tests, because they do not distinguish 
between colonization and disease. 

• The preferred sample for testing, after respiratory tract tissue, is 
bronchoalveolar lavage (BAL) collected by bronchoscopy. 

• Bronchoscopies of patients with COVID-19 are safe using risk-minimizing 
protocols, and they are now endorsed for diagnosing coinfections. 

For any test, more strongly positive and repeatedly positive results increase the probability 



• Respiratory samples such as sputa, bronchial and tracheal aspirates, and non-
bronchoscopic BAL (NBL) are used in many CAPA studies, despite increased 
potential for upper airway microbial contamination and lack of validation for 
GM testing or Aspergillus PCR. 

• In the absence of other positive diagnostic markers, Aspergillus detection in 
non-BAL respiratory samples is supportive of possible disease. 

• Blood cultures and serum GM are insensitive for diagnosing pulmonary 
aspergillosis, but detection in at-risk hosts may reflect disseminated disease. 

• BAL galactomannan testing is performed widely in Europe and the United 
States.  

• Aspergillus PCR is commonly used in Europe but not in USA. 
• BAL galactomannan as the representative CAPA diagnostic test will be used. 
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Coronavirus Disease 2019-Associated Pulmonary Aspergillosis 

 In studies that have retrospectively applied standardized 
CAPA definitions, pooled incidence of CAPA in intensive 
care units (ICUs) was 2% to 11%. 
Only 2% of severe acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2)-infected decedents in autopsy 
studies published through September 2020 had 
histopathologic evidence of aspergillosis or other invasive 
mould infections; 
 



Do Patients Diagnosed With Coronavirus Disease 2019-Associated  
Pulmonary Aspergillosis Have Invasive Aspergillosis? 

Presenter
Presentation Notes
If pretest likelihood of meeting CAPA definitions is only 2% (ie, low range of pooled incidence with standardized diagnostic criteria), expected likelihoods of invasive aspergillosis given BAL galactomannan indices  ≥0.5 and ≥1 would be reduced to 8% and 13% to 21%, respectively. Patients in groups above would be extremely unlikely to have invasive aspergillosis if BAL galactomannan was negative (expected NPVs 97% to >99%).



The relationship between CAPA and IPA in critically ill patients 
with coronavirus disease 2019 (COVID-19) is represented by a 
Venn diagram. 





How Should Clinicians Approach the Diagnosis and Treatment of 
Coronavirus Disease 2019-Associated Pulmonary Aspergillosis? 

• Priority subpopulations can be defined by demographic and clinical factors 
identified using local data and/or published studies.  

• Examples of such factors might be ICU stays ≥3 days (particularly prolonged 
stays), receipt of tocilizumab, or other anti-interleukin-6 agents, invasive 
respiratory support, worsening respiratory status in absence of established 
etiology despite optimized COVID-19 and antibacterial treatment, new or 
evolving imaging findings, and tracheobronchial lesions.  
 
 



An example is as follows: “This mechanically ventilated patient 
with COVID-19 who was treated with tocilizumab has worsening 
respiratory status and imaging. 
The work-up thus far is negative.  
Positive respiratory tract galactomannan increases the likelihood 

of invasive aspergillosis such that I am going to treat empirically. 
Negative respiratory tract galactomannan and fungal culture 

make invasive aspergillosis unlikely, so I am comfortable holding 
antifungal treatment even though the patient has some risk 
factors.” 

How Should Clinicians Approach the Diagnosis and Treatment of 
Coronavirus Disease 2019-Associated Pulmonary Aspergillosis? 
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