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ɇʑʄʀʃCOVID- 19
Ƀʄʅʀʂɺɻʕ ɲɾɲɵʂʀɽʕ

Á Ⱦɶɻʔɽɳʂɺʀʃ ʶʴʵʽ ˊWuhan China
V ɲʄɹɶɾɶʋʃ ɽɶ ʁɾɶʆɽʀɾʋɲ ʁʀʆ ʅʓʈɺʄʅɲ ɶɿɶɼʋʄʄɶʅʀ ʄɶ ȻȻ ɻɲɺARDS

Á 17 Ƀɲɾʀʆɲʂʋʀʆ ʶʴʶʴ ˊʅɲʆʅʀʁʀʋɸʄɸ ɲɺʅʋʀʆ

V CCDC (Chinese CDC): ɾʔʀ ʄʅʔɼɶʈʀʃ ɻʀʂʊɾʀɺʀʎ

V WHOˊ ʅʀ ʀɾʑɽɲʄɶ2019- nCoV

Á ʶʺ ɏɶɳʂʀʆɲʂʋʀʆ ʶʴʶʴ ˊʁʂʒʅʀ ɻʂʀʎʄɽɲ ʄʅɸɾ ȿɼɼʓɵɲ

Á Mʓʂʅɺʀʃ ʶʴʶʴ: O WHO ɲɾɲɻɸʂʎʄʄɶɺ ʅɸɾ ɼʀʋɽʊɿɸ ɊȻɇȾɁɆɃȻ

Á ʼ Ɇɲʂʅʋʀʆ ʶʴʶʴ ˊʁʂʒʅɸ ɶɺʄɲɴʊɴʕ ʄɶ ȿɼɼɸɾɺɻʕ Ɇȿɂ

Á 20Ɇɲʂʅʋʀʆ ʶʴʶʴ: lockdown

Á Ƀʀʎɾɺʀʃ ʶʴʶʴˊ ɽɶɴʓɼɸ ɽɶʋʊʄɸ ɻʂʀʆʄɽʓʅʊɾ ʄʅɸɾ ȿɼɼʓɵɲ

Á Ɍɶʁʅʔɽɳʂɺʀʃ ʶʴʶʴ: 2ʀɻʎɽɲ

Ɍʅɸ ʁʂʑʄʇɲʅɸ ɺʄʅʀʂʋɲ ʅɸʃ Ƀɲʅʂɺɻʕʃ ʋʄʊʃ ɶʋɾɲɺ ɸ ɽʑɾɸ ɼʀʋɽʊɿɸ

ʁʀʆ ɽʔʄɲ ʄɶ ʶ ɽʕɾɶʃ ɲʁʑɶɾɵɸɽʋɲʈɲʂɲɻʅɸʂʋʄɹɸɻɶʁɲɾɵɸɽʋɲ



COVID -19

12/2019-22 September 2020:
31.174.627Confirmed cases

962.613Deaths



ɇʑʄʀʃCOVID- 19
Ⱦʀɽʕ ʅʀʆ ɺʀʎ



ɇʑʄʀʃCOVID- 19
ȿʋʄʀɵʀʃ ʅʀʆ ɺʀʎ ʄʅʀɾ ɲɾɹʂʒʁɺɾʀ ʀʂɴɲɾɺʄɽʑ



ɇʑʄʀʃCOVID- 19
Ɋɲɹʀʇʆʄɺʀɼʀɴʋɲ



Ä Lung alveolar epithelial cells

Ä Enterocytes of the small intestine

Ä Arterial and venous endothelial cells

Ä Arterial smooth muscle cells

ɇʑʄʀʃCOVID- 19
ACE2 Yʁʀɵʀʈʔɲʃ

Hamming et al J Pathol 2004



Hamming et al J Pathol 2004

ɇʑʄʀʃCOVID- 19
ACE2 Yʁʀɵʀʈʔɲʃ



ɇʑʄʀʃCOVID- 19
Ɋɲʂʓɴʀɾʅɶʃ ɻɺɾɵʎɾʀʆ

Á Ɇɶɴʓɼɸ ɸɼɺɻʋɲ
Ʉɲʅʓ ʅɸɾ ʁʀʂɶʋɲ ʇʓɾɸɻɶ ʑʅɺ ʄʅʑʈʀ ʅɸʃ ɼʀʋɽʊɿɸʃ ɲʁʀʅɶɼʀʎɾ ɻɲɺ
- ʀɺ ɾɶʑʅɶʂɶʃ ɸɼɺɻʋɶʃ
- ʓʅʀɽɲ ʈʊʂʋʃ ʄʆɾʆʁʓʂʈʀɾʅɲ ɾʀʄʕɽɲʅɲ

Á Ɍʆɾʆʁʓʂʈʀɾʅɲ ɾʀʄʕɽɲʅɲ
Á Ɍɲɻʈɲʂʒɵɸʃ Ⱦɺɲɳʕʅɸʃ ɃɃ
Á Ȼʂʅɸʂɺɲɻʕ Ɏʁʔʂʅɲʄɸ
Á ɐʂʑɾɺɶʃ ɾʑʄʀɺ ʅʀʆ ɲɾɲʁɾɶʆʄʅɺɻʀʎ
Á Ȼɾʀʄʀɻɲʅɲʄʅʀɼʕ
Á ȿɾɶʂɴʕ ɻɲɻʀʕɹɶɺɲ
Á Ɋɲʈʆʄɲʂɻʋɲ

Huang C et al Lancet 2020;395:497- 550



ɇʑʄʀʃCOVID- 19
Ɋɲʈʆʄɲʂɻʋɲ

Á ʽʴ ɲʄɹɶɾɶʋʃ ɲʁʑ ʑɼɶʃ ʅɺʃ Ɇȿɂ ʅɸʃ ȿɼɼɸɾɺɻʕʃ ȿʁɺɻʂʓʅɶɺɲʃ

Diabetes Research and Clinical Practice 2020



ɇʑʄʀʃCOVID- 19
Ɋɲʈʆʄɲʂɻʋɲ

Diabetes Research and Clinical Practice 2020



DIRECT MOLECULAR DETECTION
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NASOPHARYNGEAL 
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ATTENTION! USE OF˨ Synthetic EúĆÎ÷ÙÓ zĲÀÌ˩
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Diagnostic strategies for 
SARS- CoV- 2 infection 
and interpretation of 

microbiological results 

Caruana G et al.
CMI 2020; Accepted Article 

https://doi.org/10.1016/j.cmi.2
020.06.019
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ɇʑʄʀʃCOVID- 19
Ɍʆʄʅɸɽɲʅɺɻʕ ɾʑʄʀʃ



Ɂ ɾʑʄʀʃCOVID- 19 ʁʂʔʁɶɺ ɾɲ ɹɶʊʂɶʋʅɲɺ ʄɲɾ
Ä Ɋɾɶʆɽʀɾʋʅɺʃ

Ä ɉɿɶʋɲɶɾɵʀɹɸɼʋʅɺʃɻɲɺ ɵɺʓʈʆʅɸɹʂʑɽɳʊʄɺʃ

Ä Ɋɺɹɲɾʕɽʆʀɻɲʂɵʋʅɺʃ

Ä Ʉɲʅʓʄʅɲʄɸ ʁʀʆ ʁʂʀɻɲɼɶʋ ɳɼʓɳɶʃ ʄɶ ˣɵɶʆʅɶʂʀʁɲɹʕˤ
ʑʂɴɲɾɲ

ɇʑʄʀʃCOVID- 19
Ɍʆʄʅɸɽɲʅɺɻʕ ɾʑʄʀʃ



ɇʑʄʀʃCOVID- 19
Post- mortem findings in CoVID- 19 pneumonia

Barisione M, Grillo F, Ball L et al, Virchows Archiv 2020 

Normal ȻRDS COVID- 19



ɇʑʄʀʃCOVID- 19
Fibrosis & evolution of CoVID- 19

Barisione M, Grillo F, Ball L et al, Virchows Archiv 2020 

Early DAD 
pattern

Mid DAD 
pattern

Late DAD 
pattern

Late DAD 
˜˨KĆĀÙĴÎĆÿÌíĀç˩˝

× Pneumolysis
× Alveolar cell infiltration
× Alveolar Mucocinosis
× Fibrosis
× Vasculolysis



ɇʑʄʀʃCOVID- 19
Distinct phenotypes in CoVID- 19 patients

Robba C et al. Respir Physiol Neurobiol. 2020 May 10:103455

Phenotype 1 
multiple, focal, over - perfused 
ground glass opacities and 

normally aerated areas 

Phenotype 2 
atelectasis and peribronchia l opacities

inhomogeneously distributed 
and hypoperfused

Phenotype 3:
patchy ARDS- like pattern

inhomogeneously distributed 
and hyper and hypoperfused



ɇʑʄʀʃCOVID- 19
CT lung evolution in CoVID- 19

Robba C et al. Respir Physiol Neurobiol. 2020 May 10:103455

Phenotype 1 is rare
Phenotype 3 is 

frequent

In critically ill patients

Phenotype 3
evolves in pneumolysis, 

fibrosis, 
& complicated with VAP



ɇʑʄʀʃCOVID- 19
Less is more = Primum non nocere !

InspirationExpiration

Minimal PEEP for minimal SatO2(88- 95%)/PaO2(55- 80 mmHg)
Minimal Right Ventricle impairment !

VĥĚġ ˨gently˩ ıÙĀġíúÀġÙ ġëÙaerated lung
keeping atelectasis the consolidated lungs at rest !



ɇʑʄʀʃCOVID- 19
Ʉɲʂɵɺɲɻʕ ɾʑʄʀʃ

Hendren et al Circulation 2020



Wuhan/China
Â 3- 12% ɽʆʀɻɲʂɵʋʅɺʃ

Â 40- 60% ɻʀɺɼɺɲɻʔʃ ɲʂʂʆɹɽʋɶʃ

Ɋʂʑʄʇɲʅɲ ɵɶɵʀɽʔɾɲ
Â Ɇʆʀɻɲʂɵɺɲɻʕɳɼʓɳɸ7- 23% 
ʅʊɾ ɾʀʄɸɼɶʆʀɽʔɾʊɾ

Â ȿʁɺɳɶɳɲɺʊɽʔɾɸɽʆʀɻɲʂɵʋʅɺʃ
<10% 

Mt Sinai, NY

Ä 2736 patients admitted 
to Feb 27 ˟ April 12

Ä 36% had an elevated 
troponin - I (>0.03 ng/ml)

Ä 3.1% had a troponin- I > 
0.1ng/ml on admission

Ä 6.3% had a troponin- I > 
0.1ng/ml at any point

ɇʑʄʀʃCOVID- 19
Ʉɲʂɵɺɲɻʕ ɾʑʄʀʃ



Riccardo et al JAMA Cardiol 2020
Derived from www.icnarc.org sept 7 report
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ɇʑʄʀʃCOVID- 19
Ʉɲʂɵɺɲɻʕ ɾʑʄʀʃ

http://www.icnarc.org/


Cangemi et al Am J Cardiol 2015

Time post discharge (days)

Cardiac events in pneumonia 
= poorer long term prognosis

Corrales- Medina et al Am Heart J 2015
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New onset heart failure post pneumonia

ɇʑʄʀʃCOVID- 19
Ʉɲʂɵɺɲɻʕ ɾʑʄʀʃɆ˟ɲɻʂʀʁʂʑɹɶʄɽɶʃ ɳɼʓɳɶʃ



Ä Primary vs secondary

Â Probably secondary

Ä Pei et al J Am Soc Nephrol 2020

Â 333 patients : China

Â 251 (75.4%) abnormal urine dipstick

Â 35 (10.5%) developed AKI

Ä ICNARC 26% dialysis need

Ä New York ICU 31% (Cummings et al 
Lancet 2020)

Ä Autopsy series mostly acute tubular 
necrosis (Vasquez- Bonilla et al Hum 
Pathol 2020)

ɇʑʄʀʃCOVID- 19
ɇɶʇʂɺɻʕ ɾʑʄʀʃ

Ronco et al Lancet Resp Med 2020



Idilman et al Eur Radiol 2020;Aug 29:1- 10

ɇʑʄʀʃCOVID- 19
ɇɶʇʂɺɻʕ ɾʑʄʀʃ



Ahmad et al J Clin Neurosci 2020
Ellul et al Lancet Neurol 2020

ɇʑʄʀʃCOVID- 19
Ɋʂʀʄɳʀɼʕ ɄɇɌ

Ä Anosmia / ageusia : up to 2/3rds

Ä Ischaemic stroke
Â 2- 6% in hospitalised patients, higher in severe disease

Â 6 % Wuhan (Li et al), 2% Milan (Lodigiana et al), 

Â 23% France (Helms et al) ˟ ICU population

Ä Encephalopathy 

Ä Encephalitis
Â 8 cases reported to date

Ä Guillain- Barre
Â 19 cases reported to date

Ä Acute disseminated encephalomyelitis and myelitis
Â 2 cases reported to date



Ä Kironomos et al Radiology 2020
Â 185 consecutive Hospitalised patients with COVID- 19

Â 222 brain CT, 47 brain MRI, 7 spinal MRI

Â ʻʸ̧ Ćæ ġëÙ _vM˫Ě ĚëĆĲÙÓ ÿíÎĖĆıÀĚÎĥúÀĖ ēÀġëĆúĆçĴ

Â 44% had leukoencephalopathy

Ä Bryce et al, 2020 
Â Autopsy 6/20 microthrombi and acute infarction 

ɇʑʄʀʃCOVID- 19
Ɋʂʀʄɳʀɼʕ ɄɇɌ



Ä Possible accelerated dementia
Heneka et al Alzheimer Res Ther 2020

Ä Depression and chronic fatigue

Ä Concerns over possible increased 
Parkinsons

Â 3- 5x increase post 1918 H1N1
Beauchamp et al J Parkinsons Dis 2020

ɇʑʄʀʃCOVID- 19
Ɋʂʀʄɳʀɼʕ ɄɇɌ



ɇʑʄʀʃCOVID- 19
Ɏʁɶʂʁɸɻʅɺɻʕ ʇʓʄɸ

Ȼʁɶʆɹɶʋɲʃ ʁʂʀʄɳʀɼʕ ɶɾɵʀɹɸɼɺɲɻʒɾ ɻʆʅʅʓʂʊɾ
ɽʔʄʊ ʅʀʆ ʆʁʀɵʀʈʔɲACE2

Eɾɶʂɴʀʁʀʋɸʄɸ˖ ɵʆʄɼɶɺʅʀʆʂɴʋɲ ɶɾɵʀɹɸɼʋʀʆ

ɔɻʇʂɲʄɸɺʄʅɺɻʀʎʁɲʂʓɴʀɾʅɲ ˜ɍF),ɶɾɶʂɴʀʁʀʋɸʄɸ
ɲɺɽʀʁɶʅɲɼʋʊɾ ɻɲɺ ɲʆɿɸɽʔɾɲ ɶʁʋʁɶɵɲVWF/FVIII

Ɋɲʂɲɴʊɴʕ ɹʂʀɽɳʋɾɸʃ ɻɲɺ ʄʈɸɽɲʅɺʄɽʑʃ ɹʂʑɽɳʊɾ

Ɂ ɹʂʀɽɳʋɾɸ ʁʂʀʓɴɶɺ ʅɸɾ ʇɼɶɴɽʀɾʕ
1.ɽɶ ʅɸɾ ɵʂʓʄɸ ʅɸʃ ʄʅɲ ɲɺɽʀʁɶʅʓɼɺɲˋ ʁʂʀʓɴʀɾʅɲʃ ʅʀɾ
ʄʈɸɽɲʅɺʄɽʑ ɇȿɍ ˜neutrophil extracellular trap) ʄʅɲ
ʀʆɵɶʅɶʂʑʇɺɼɲ

2.ɶɾɶʂɴʀʁʀɺʒɾʅɲʃ ʅʀ ɶɾɵʀɹʕɼɺʀ ɽʔʄʊ ʅʀʆ ʆʁʀɵʀʈʔɲ
PARʁʀʆ ɲʁɶɼɶʆɹɶʂʒɾɶɺC5Aɻɲɺ ʀɵɸɴɶʋ ʄʅɸɾ
ʁɶʂɲɺʅʔʂʊ ɶɾɶʂɴʀʁʀʋɸʄɸ ʅʊɾ ɽʀɾʀɻʆʅʅʓʂʊɾ



ɇʑʄʀʃCOVID- 19
Ɏʁɶʂʁɸɻʅɺɻʕ ʇʓʄɸ



Lins M et al Acta Radiol 2020 

ɇʑʄʀʃCOVID- 19
Ɍʆʄʅɸɽɲʅɺɻʕ ȿɾɵʀɹɸɼʋʅɺʃ



ɇʑʄʀʃCOVID- 19
ȿɾɵʀɹɸɼʋʅɺʃ



ɇʑʄʀʃCOVID- 19
COVID- 19 vs Influenza :ɶɾɵʀɹɸɼɺɲɻʔʃ ɳɼʓɳɶʃ

COVID- 19 : Ɋɾɶʎɽʊɾ
- Ɍʀɳɲʂʕ ɶɾɵʀɹɸɼɺɲɻʕ ɳɼʓɳɸ
- Ɋɲʂʀʆʄʋɲ ɺʒɾ ɶɾɵʀɻʆʅʅʓʂɺɲ
- Ʉɲʅɶʄʅʂɲɽɽʔɾɶʃ ɽɶɽɳʂʓɾɶʃ

Ɇɺɻʂʀɲɴɴɶɺʀʁʓɹɶɺɲ
- ɉɺɽɺɻʂʀɹʂʑɽɳʀɺʄʅɲ ɻʆʉɶɼɺɵɺɻʓ
ʅʂɺʈʀɶɺɵʕ ɶʋɾɲɺ ʽ ʇʀʂʔʃ
ʁɶʂɺʄʄʑʅɶʂʀɺɲʁʑʅɺʄʅɸɾ ɴʂʋʁɸː

Ȼɴɴɶɺʀɴʔɾɶʄɺʃ
- ʶːʻ ʇʀʂʔʃ ʁɶʂɺʄʄʑʅɶʂɸɲʁʑʅɺ
ʄʅɸɾ ɴʂʋʁɸ



ɇʑʄʀʃCOVID- 19
ɂʂʀɽɳʊʅɺɻʓ ʄʆɽɳʓɽɲʅɲ



ɇʑʄʀʃCOVID- 19
ɂʂʀɽɳʊʅɺɻʓ ʄʆɽɳʓɽɲʅɲ

ɍȿȿˋmid- esophageal 4- chamber view (ICU day15)
Thrombus in the right atrium

ɍȿȿˋmid- esophageal 4- chamber view (ICU day36)
No evidence of residual thrombus

Am J Case Report 2020 ;21:e926915



Ä GIT 
Â Diarrhoea
Â Abdominal pain

Ä Liver
Â _íúÓ ÙúÙıÀġíĆĀĚ ZE¢˫Ě ÎĆÿÿĆĀ
Â Severe hepatitis is extremely uncommon

Ä Skin
Â Vasculitis (covid- toes), erythema, urticaria , 

chicken- pox like lesions

Ä Kawasaki- like syndrome in children
Ä ????????????????????

ɇʑʄʀʃCOVID- 19
Ɋʂʀʄɳʀɼʕ ʓɼɼʊɾ ʀʂɴʓɾʊɾ

Patel et al J Clin Virol 2020

Gupta et al Nature Med 2020



Endovascular fibrin clots. Generalized 

inflammation with a mainly perivascular pattern.

Anna Kyriakoudi al, Case Reports in Critical Care

Volume 2021, Article ID 6644853,

Ɂɧůɞɠ COVID-19
ȹŮɟɛŬŰɘəɏɠ ɓɚɎɓŮɠ



Ɂɧůɞɠ COVID-19
ȹŮɟɛŬŰɘəɏɠ ɓɚɎɓŮɠ- EɟɡɗɟɞɛŮɚŬɚɔɑŬ



COVID-19 and co-infections

Ä Since the start of the COVID-19 pandemic, superinfections have been observed 

frequently in hospitalised patients

Â Frequency increases with severity of disease

Ä Invasive fungal infections are an important cause of morbidity and mortality in this 

population

Â Candida spp and Aspergillus spp most common but also other less common opportunistic 

pathogens 

Â Fungal pathogens with decreased susceptibility to antifungal therapies are emerging

Ä Complex interplay of:

Â Pre-existing conditions

Â High prevalence of risk factors (ICU stay, invasive lines and devices, broad-spectrum 

antibiotics) 

Â COVID-19 specific mechanisms including dysregulated inflammatory and immune response

Ä Essential to maintain a high index of suspicion to facilitate early diagnosis and 

prompt and appropriate treatment

Chiurlo M, et al. New Microbiol. 2021;44(2):71ï83. 



Retrospective study from China

ÁFungal co-infections associated with COVID-19 might be 

missed or misdiagnosed

ÁCOVID-19 patients show: 
ü Overexpression of inflammatory cytokines

ü Impaired cell-mediated immune response with decreased CD4+ T 

and CD8+ T-cell counts, indicating susceptibility to fungal co-

infection

Song, et al. Mycopathologia. 2020;185(4):599ï

606.

Fungal co-infections associated with 
COVID-19



Ä A recent review of published reports of invasive yeast infections among 

critically ill COVID-19 patients showed the following:1

Â C. albicans (19/43; 44.1%) 

Â C. auris (10/43; 23.2%)

Â C. glabrata, C. parapsilosis, C. tropicalis, and S. cerevisiae (2/43; 4.6% each)

Â C. krusei and Rhodotorula sp. (1/43; 2.3% each)

Ä C. auris was the most prevalent species in a study from India, C. albicans the most 

common in other reports

Ä Multidrug-resistant MDR C. auris is a particular concern and a report from Italy suggested 

its spread could have been facilitated by the COVID-19 pandemic2

Ä Diagnosis of candidemia/invasive candidiasis continues to be challenging1

Â Use of multiple techniques can improve sensitivity

Ä In one study, the mortality rate in COVID-19 pts with invasive yeast infection was 47.1% 

(95% CI, 26.2ï69.0)3

Â 27.3% (95% CI, 9.8ï56.6) in patients on appropriate antifungal therapy

Â 83.3% (95% CI, 43.7ï97.0) in those not receiving appropriate antifungal therapy (P=0.0498)

Yeast infections in COVID-19 patients

1. Arastehfar A, et al J Fungi (Basel). 2020;6(4):211; 2. Di Pilato V, et al. J Fungi (Basel). 2021;7(2):140; 3. White PL, et al. Clin Infect Dis. 

2020. Epub ahead of print.



Risk factors for invasive candidiasis

Ä Risk factors predisposing ICU patients to invasive candidiasis are 
present in many COVID-19 patients1

Â Diabetes mellitus, broad-spectrum antibiotic use, long ICU stay, central venous 
catheters

Ä Some risk factors are more specifically linked to severe COVID-191

Â Corticosteroid use, ECMO, increased clotting tendency

Ä One study showed no difference in the rates of invasive candidiasis 
between COVID-19 and non-COVID-19 patients in the ICU2

1. Arastehfar A, et al J Fungi (Basel). 2020;6(4):211; 2. White PL, et al. Clin Infect Dis. 2020. Epub ahead of print.



Case-level analysis to compare characteristics 

of candidemia in patients with and without  

COVID-19

COVID-19-

pandemic 

cohort

COVID-19-

positive 

pandemic 

cohort

Pre-

pandemic 

cohort

COVID-19-

negative 

pandemic 

cohort

Time in days between hospital admission and initial Candida culture

ÅMedian for patients with COVID-19: 14 days (IQR: 7ï18)

Å Median for patients without COVID-19: 4 days (IQR: 0ï14) 

IQR, interquartile range.
Seagle, et al. Clin Infect Dis. 2021; doi: 10.1093/cid/ciab562.



ɇʑʄʀʃCOVID- 19
COVID- 19- Associated Pulmonary Aspergillosis

Multiple case report and limited case series
- Largest cohort so far : Whyte et al. (CID 2020)
- Ɇulticenter, prospective cohort
- Study focus: ICU patients with deteriorating respiratory function 

one week post COVID diagnosis ỉ mycological examination with blood 
and deep respiratory samples , Total n=135

- IFD: 26.7% - IPA: 14.1%, yeast infection: 12.6%
- Risk factors for IPA: corticosteroid use and chronic respiratory disease
- Overall mortality: 38%  (53% in patients with IFD)



Á 135 adults (median age: 57 years, male/female: 2.2/1)

Á IFI incidence: 26.7% 
ü 14.1% aspergillosis

ü 12.6% yeast infections

Á Overall mortality rate: 38%
ü 53% in patients with fungal disease versus 31% in patients without fungal 

disease (p=0.0387)

Á The mortality rate was reduced by the use of antifungal therapy 
ü 38.5% in patients receiving therapy versus 90% in patients not receiving 

therapy (p=0.008)

Á Increased risk of aspergillosis in patients treated with corticosteroids 

(p=0.007) or with a history of chronic respiratory disease (p=0.05)

Prospective screening of patients with 
PCR-confirmed COVID -19 for IFIs

BAL, bronchoalveolar lavage; BDG, (1-3)-ɓ-D-Glucan; COVID-19, coronavirus disease 2019; CI, confidence interval; GM-EIA, 

galactomannan enzyme immunoassay; IFD, invasive fungal disease;

IFI, invasive fungal infection; NBL, nondirected bronchial lavage; PCR, polymerase chain reaction. 

White, et al. Clin Infect Dis. 2020;ciaa1298.



One-group meta-analysis
Á 28 observational studies (3148 patients), 23 

conducted in Europe, 
2 in Mexico and 1 each in China, Pakistan and the 
USA 

Á Routine screening for secondary IFIs in 13 studies 

Á The modified AspICU algorithm was the most 

commonly used case definition and diagnostic 

algorithm for pulmonary aspergillosis (used in 15 

studies)

Incidence and mortality of CAPA

CAPA, COVID-19 associated 

aspergillosis; IFI, invasive 

fungal infection. 

Mitaka, et al. Mycoses. 2021 



Incidence of 

CAPA: 10.2%

95% CI, 8ï

12.5

I2 = 82.0%

Pooled 

estimate of 

the incidence

of CAPA in 

the ICU

Incidence and mortality of CAPA

CAPA, COVID-19 associated aspergillosis; IFI, invasive fungal infection; I2, measure of heterogeneity; ICU, intensive care unit. 

Mitaka, et al. Mycoses. 2021 Apr 25;10.1111/myc.13292. 



Mortality of 

CAPA: 54.9%

95% CI, 45.6ï

64.2

I2 = 62.7%

Pooled 

estimate of 

the mortality

of CAPA in 

the ICU

Incidence and mortality of CAPA

CAPA, COVID-19 associated aspergillosis; IFI, invasive fungal infection; I2, measure of heterogeneity; ICU, intensive care unit. 

Mitaka, et al. Mycoses. 2021 Apr 25;10.1111/myc.13292. (



Epidemiology and incidence of CAPA in a 

Greek tertiary care academic reference hospital 

Á 179 ICU patients with COVID-19/ARDS, no history of immunosuppression

Á 6 patients (3.3%) with CAPA (November 2020ïApril 2021) 

ü 4 probable and 2 possible, 5/6 with co-infection with multidrug-resistant gram-negative 

pathogens 

Á Median time from intubation to diagnosis: 6 days (range 1ï14 days)

ü Mortality: 67% (4/6)

ü 1/4 attributed to CAPA (2 died due to bacterial septic shock and 1 due to multi-organ failure)

Bronchial secretions/BAL

A. fumigatus 1

A. flavus 1

A. fumigatus + A. flavus 1

A. fumigatus + A. terreus 1

A. terreus 1

Culture negative 1

Á All isolates were susceptible to antifungal drugs

Á Serum GM+ 4/6 patients (67%)

Á PCR+ 5/6 patients (83%; + in 2 consecutive samples in 

3/5) 

Á BDG+ in sera in 4/6 patients (67%; in consecutive 

samples)

Á Positive bronchial secretions had GM indices >9.95 and 

PCR Ct <34 (viral load)

ARDS, acute respiratory distress syndrome; BDG, beta-D-glucan; Ct, cycle threshold; GM, galactomannan.

Paramythiotou, Dimopoulos et al. Infect Dis Ther. 2021



Epidemiology and incidence of CAPA in a Greek 

tertiary care academic reference hospital

Lung images of patients with CAPA

CAPA, COVID-19-associated pulmonary aspergillosis. 
Speakers own images. Paramythiotou, Dimopoulos G et al. Infect Dis Ther. 2021 


