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Bulpa P, Eur Respir J 2007; Schauwvlieghe A, Lancet Respir Med 2018  
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Bongomin F, J Fungi 2017, 3:57

Epidemiology of aspergillosis diseases
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Prevalence



Gangneux JP, J Mycol 2016, 26:385

Epidemiology of aspergillosis diseases
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Eur Respir J 2016, 47:45

Chronic pulmonary aspergillosis care
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Denning D, Eur Respir Dis 2016, 47:45 

Radiological domain, by CT scan

Mycological domain, direct examination

Serological domain, IgG against Af

and
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Chronic pulmonary aspergillosis diagnosis

Clinical context +



Underlying disease 
(n=237)

Patients 
(n=126)

Literature

Tuberculosis 21 (16.7%) 20 (15.9%) 31 to 81%
Non MTB 20 (15.9%) 18 (14.3%)
COPD/emphysema 42 (33.3%) 12 (9.5%) 42 to 56%
Pneumothorax (± emphysema) 21 (16.7%) 12 (9.5%) 12 to 17%
ABPA (± asthma) 18 (14.3%) 15 (11.9%) 12%
Asthma (± hypersensitivy) 13 (10.3%) 3 (2.4%) 5.6 to 12%
Sarcoidosis 9 (7.1%) 9 (7.1%) 12 to 17%
Rheumatoid arthritis 5 (4%) 4 (3.2%) 2.4%
Lung cancer survivor 13 (10.3%) 12 (9.5%) 8 to 10%
Thoracic surgery 18 (14.3%) 6 (4.8%) -
Pneumonia 28 (22.2%) 10 (7.9%) 9.2 to 12%
Others 19 (8.2%) 5 (3.2%) -

Adapted from Smith NL, Eur Respir J 2010 

Clinical context – underlying lung disease
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Saraceno (1997) Nam (2010) Camuset (2007) Vertigo (2010)
Type of aspergillosis CNPA (n=59) CPA (n=43) CNPA (n=15)

CCPA (n=9)
CNPA (n=19)
CCPA (n=22)

Lung disease
COPD
Tuberculosis/mycobacteriosis
Bronchiectasis
Sarcoidosis

78%
76%
20%

-
-

95%
14%
93%

-
-

100%
42% (FEV1/VC=49%)

54%
-

17%

92%
44%
27%
15%

-

Comorbidities
Alcohol
Diabetes

Malnutrition

64%
17%
7%
64%

40%
-

12%
35%

33%
12.5%

8%
-

41%
10%
5%

BMI = 17 (13-39)

Corticosteroids
Inhaled route
Oral route

42%
-
-

-
-

19%

50%
-
-

37%
29%
15%

Saraceno J, Chest 1997; Camuset J, Chest 2007; Nam HS, Int J Infect Dis 2010; Cadranel J, for the VERTIGO group, CPLF 2010 

Clinical context – comorbidities and steroids
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Denning D, Eur Respir Dis 2016, 47:45 

CPA diagnosis, radiological domain
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Denning D, Eur Respir Dis 2016, 47:45 

…related to aspergillus infection

CPA diagnosis, radiological domain
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Franois Laurent, by courtesy

…related to aspergillus infection

2010 2016 2017

CPA diagnosis, radiological domain



Denning D, Eur Respir J 2016, 47:46

Chronic pulmonary aspergillosis

 Numerous clinical, radiological, anatomical and 
pathological entities
 Simple pulmonary aspergilloma
 Complex pulmonary aspergilloma
 Chronic, fibrosing or pleural cavitary pulmonary aspergillosis
 Semi-invasive pulmonary aspergillosis
 Chronic necrotising pulmonary aspergillosis
 Pseudomembranous tracheobronchitis caused by Asp.
 Invasive pulmonary aspergillosis
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Chronic pulmonary aspergillosis



Hou X, Medicine 2017, 87:e8315

Chronic pulmonary aspergillosis



Hou X, Medicine 2017, 87:e8315

Chronic pulmonary aspergillosis



Denning D, BMC Pulmonary Medicine 2016, 16:123

Aspergillus nodule(s)
 CPA clinic, National Aspergillosis Centre in UK

 ≈350 prevalent CPA followed-up, ≈100 incident cases
 33 Aspergillus nodule(s) (<10%) 

 Nodule(s) (< 3 cm), unique or multiple (no cavitary nodule)
 Histologically proven, n=10
 Probable on serology and/or mycology, n=23

 Serology positive: 69%; mycology positive: 31%
 Several patients with co-infection

 Male (57.6%); smokers (58%); Charleston comorbidity
index, 3 (0-7)

 Cough (70%), dyspnea (33%), weight loss (33%), 
haemoptysis (15%)

 Single nodule (36%), median number: 5 (1 to 10), upper 
lobe (60%), median size: 21mm (5-50); calcification 
and/or cavitation during follow-up

 All 8 patients with PET have a SUV+, less than 5.6
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Bulpa P, Eur Respir J 2007, 30:782

 Pneumonia (± necrotizing ± halo) resistant to conventional 
antibiotics

 Acute/subacute onset: 8.5 days (6-16.5)
 Fever (39%); sibillants (28%); tracheobronchitis aspect at 

bronchoscopy (33%)
 Severe COPD: stage III, 63%; stage IV, 37%
 Oral steroids at admission, 71%; during hospitalization, 88%
 Positive antigenemia, 48%; serology, ?
 Invasive ventilation, 78%
 Mortality, 95% (almost all patients treated by Amphotericin B)

Invasive aspergillosis in COPD/ICU
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Denning D, Eur Respir Dis 2016, 47:45 

…related to uderlying disease

Chronic obstructive pulmonary disease - COPD

Sarcoidosis

CPA diagnosis, radiological domain



Uzunhan Y, Eur Respir J 2017, 49

CPA in sarcoidosis
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2% of sarcoidosis



Uzunhan Y, Eur Respir J 2017, 49:1

CPA in sarcoidosis
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Haemoptysis, 36.6%
Serology+, 92.3%
Mycology+, 86.4%
Co-infection, 46%
Antifungal Ttt, 84.6%

PHT
CPI>40
Fibrosis >20%
Walsh algorithm



Page I, Eur Respir J 2019, 53

CPA in tuberculosis
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Uganda, 2-yr prospective cohort
284 re-survey on 398 treated TB; 50% HIV+



Page I, Eur Respir J 2019, 53

CPA in tuberculosis
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Uganda, 2-yr prospective cohort
284 re-survey on 398 treated TB; 50% HIV+



 Immunological diagnosis
 Specific IgG assay, 92.6% [48-100] 
 screening by indirect hemagglutination (> 1/160)
 confirmed by immunoprecipitation (≥ 3 arcs 

catalase)
 Indicator of tissue infection 

 Specific IgE (RIA, ELISA):
 indicator of an immediate hypersensitivity

 Interest of associated skin testing
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Urabe N, J Clin Microbiol 2017, 55:1738 

CPA diagnosis, serological domain
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CPA diagnosis, mycological domain



Pitt JI et al, Regnum vegetabile 1993, 128:13

 About 30 species pathogenic for humans
 Aspergillus fumigatus (AF) responsible for 

90% of cases, then A. flavus and A. niger
 Small spores (2-5μm) ; rapid growth at 

37C°in wet
 Pathogenicity factors related to Af, factors

related to the host
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CPA diagnosis, serological/mycological domain



Godet C, J Antimicrob Chemoth 2018, 73:280
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CPA diagnosis, serological/mycological domain



CPA prognosis
Underlying disease CPA retrospective cohort 1992-2012 (n=387)

Lowes D, Eur Respir J 2017, 49:1 

86% 67% 47%
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80%
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Characteristics HR, 95% IC, p value

Previous NTM 2.07 [1.22-3.052], 0.007

Previous COPD 1.57 [1.05-2.36], 0.029

Age 1.05 [1.03-1.07], 0.001

Activity score (≈MRC) 1.02 [1.02-1.03], 0.007

Albumin (g/L) (≈BMI) 0.92 [0.87-0.96], 0.001
Among age, sex, underlying disease, disease extension, albumin, CRP, 
activity

Uni vs bilateral lesions
Azoles sensitivity

Dyspnea severity

CPA prognosis

Lowes D, Eur Respir J 2017, 49:1 
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Therapeutic strategy

 Three main objectives

 To limit further destruction of lung tissue

 To prevent life-threatening haemoptysis

 To improve quality of life

Godet C, Philippe B, Laurent F, Cadranel J Respiration 2014, 88:162 
31



 Treatment of underlying condition, comorbidities and 
 Specific treatments of underlying lung disease

 TB, sarcoidosis, COPD
 Difficulties: corticosteroids, pharmacological interactionsreduce)

 Specific treatment of comorbidities
 Respiratory rehabilitation and re-nutrition 

 Treatment of haemoptysis by endovascular procedure
 Treatment of aspergillosis

 Curative treatment = surgery; except SAIA?
- eradicate aspergillosis
- avoid relapse?

 Palliative antifungic (systemic) treatment

Therapeutic strategy

Godet C, Philippe B, Laurent F, Cadranel J Respiration 2014, 88:162 
32



 Major systemic hypervascularisation
 Bronchial and non-bronchial
 Erosion of pulmonary blood vessels 

(arteries and veins)
 Importance of CT angiography

 Etiological diagnosis 
 Localisation of bleeding associated with 

bronchoscopy 
 Mapping of vessels involved in 

hypervascularisation 
 Pin-pointing the mechanism

- bronchial arterial hypervascularisation = systemic 
arterial embolization

- false arteriovenous aneuvrysm = pulmonary vaso-
occlusion

Khalil A, AJR 2007; Shin B, PLoS One 2016, 11:0168373

Endovascular treatment
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Shin B, PLoS One 2016, 11:0168373

Endovascular treatment
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SA (n=9)/CPA (55)

SA

CPA

15%



 Avoid haemoptysis and loco-regional extension, 
 Permanent cure, improve survival
 No randomised study
 Numerous possible procedures: 
 lobectomy, pulmonectomy, atypical resection, cavernostomy, thoracoplasty, etc.

Godet C, Philippe B, Laurent F, Cadranel J Respiration 2014, 88:162 

Surgical treatment
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Surgical treatment

Farid D, J Cardiothor Surg 2013, 8:180; Sagan D, J Surg Res 2010; Lee JG, J Thorac Cardiovasc Surg 2009; 
Ohba H, Respir Medicine 2012
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10%



Surgical treatment

Farid D, J Cardiothor Surg 2013, 8:180

Haemoptysis Arterio-embolization
Rehabilitation

Renutrition

Specific treatment
Specific treatment

Smear positive for Af at direct examination

Peri-operative antifungal treatment?
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Surgical treatment

Farid D, J Cardiothor Surg 2013, 8:180
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Antifungal treatments

 Therapeutic classes
 Polyenes (IV, local?)

 Amphotericin B deoxycholate
 Liposomal amphotericin B
 Amphotericin lipid complex

 Echinocandins (IV)
 Caspofungin
 Micafungin

 Triazoles (IV, oral)
 Itraconazole
 Voriconazole
 Posaconazole
 (Isavuconazole)

Ullman AJ, Clin Microbiol Infect 2018, 24 supp1:e1; Verweij P, Lancet Infect Dis 
2016, 16:e251; Perlin DS, Lancet Infect Dis 2017, 17:e383
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Antifungal treatments local/nebulized

Giron JM, Radiology 1993; Yamada H, Chest 1993; Giron J, J Radiol 1998; Ikemoto I, Intern Med 2000; Kravitz J, Chest 2013, 
143:1414; Godet C, Mycosis 2015, 58:173
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Systemic antifungal treatments

 Retrospective cohorts
 small numbers of patients
 aspergillus diseases poorly defined
 itraconazole alone or in combination with Ampho. B; duration of treatment 

poorly defined 
 endpoints poorly defined 

 Prospective studies
 few studies, low statistical power
 endpoints poorly defined 
 only one controlled study

Godet C, Laurent F, Philippe B, Cadranel J, Respiration 2014; Denning D, Eur Respir Dis 2016, 47:45; Alastruey-Izquierdo A, 
Cadranel J et al., Respiration 2018
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Systemic antifungal treatments

42Godet C, Laurent F, Philippe B, Cadranel J, Respiration 2014; Denning D, Eur Respir Dis 2016, 47:45; Alastruey-Izquierdo A, 
Cadranel J et al., Respiration 2018; *Bongomain F, Mycosis 2018

*



Systemic antifungal treatments

43Denning D, Eur Respir J 2016, 47:4; 
Maghrabi F, Curr Fungal Infect Rep 2017, 11:242

Prolonged QT (IPP, isoptine, Tahor®); ECG, holter ECG
Anorexia, nausea (diarrhea/constipation)
Hepatitis
Neuropathy (vorico > itra > posa)
Hypocorticism
Cardiac insuficiency (itra)
Dyschromatopsia; photosensitivity; cutaneous cancer (vorico)



Evaluation of systemic antifungal treatment

Godet C, Chest 2016, 150:139
44



Evaluation of systemic antifungal treatment

Godet C, Chest 2016, 150:139
45
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Evaluation of systemic antifungal treatment

Godet C, Chest 2016, 150:139
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 Probablement sous estimée; diagnostic tardif
 Intérêt d’une surveillance radiologique et sérologique séquelles 

de tuberculose, sarcoidose, BPCO avec emphysème
 Facteurs de risque: dénutrition et corticothérapie inhalée
 Gravité potentielle des hémoptysie
 Stratégie de traitement multidisciplinaire, incluant la possibilité 

d’une chirurgie 
 Comment choisir la bonne stratégie anti-fungique?  
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CPA 2019 effort
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Godet C, J Antimicrob Chemoth 2018, 73:280

• Potential optimization of treatment 
duration;

• Primary outcome: stringent evaluation 
of therapeutic response defined as a 
composite criterion integrating both 
validated clinical parameters and 
validated and standardized CT-scan 
objective parameters;

• The 24-month follow-up after 
treatment discontinuation enabling to 
assess predictive factors of relapse.

Inclusion criteria

All patients affected with CPA “de novo” or in relapse
combining the following criteria are eligible:

1. Patient with CPA over at least 3 months of observation
documented by compatible thoracic CT-scan images

2. Associated with one other of the following criteria:
- anti-Aspergillus IgG and/or precipitin antibodies
- positive direct or culture examination of Aspergillus from

bronchopulmonary samples
- revealing aspergillar hyphae on histological analysis

3. Free and informed consent signed
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CPA 2019 effort

Godet C, J Antimicrob Chemoth 2018, 73:280
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