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Merci de votre invitation



Host innate immune response to Aspergillus
Resident alveolar 

macrophages 

Proinflammatory cytokines 
(TNF, IFN-γ, IL-6 and PTX-3) 

Regulatory anti-inflammatory 
(IL-4 and IL-10)

Neutrophils ‘s 
recruitment 

Monocytes are mobilized into the tissues
Collaboration avec macrophages tissulaires

Presentation of fungal 
antigen by dendritic cells 
leads to activation of the 

adaptive immune response



Colonisation

Hypersensibilité

Allergie 

(semi)
(chronic)

ASPERGILLOSE
INVASIVE

Subaiguë 

Aspergillus dans l’arbre respiratoire





Homme de 38ans, J11 péritonite appendiculaire 
Une PAVM sans documentation bactérienne et 

sans guérison sous ATB probabiliste



Aspergillose en Réanimation
1. Est-ce fréquent ?
2. Qui est à risque ?
3. Pourquoi ?
4. Stratégie diagnostique 
5. Qui faut il traiter? 



Est-ce fréquent?
Aspergillus dans des 

prélèvements respiratoires
Aspergillose Pulmonaire 
Invasive en réanimation

ó Vignette clinique
ó PAVM?
ó PDP-LBA

ó (ECBC)
ó (aspi trachéale)

ó EORTC

ó Algorithme spécifique 

ó Biopsies
ó Autopsies



Infections  Gram - = 62.2% 

Gram + = 46.8%

Vincent et al. JAMA, 09

1.4%



ó Prospective study, 2years, 2 ICUs
ó More than 48h in the ICU

ó No malignancy, No steroids
ó Surveillance cultures of LRT samples for 

filamentous fungi 
ó Aspergillus spp. were recovered in 4/436 patients 

(0.9%). 
ó Only one case of IPA in a COPD patient after 

coronary bypass surgery. 

Basseti et al. J Hosp Infect 2010

<1%



ó Multicentre prospective study conducted 
over a 9-m period in 73 ICUs. Tracheal 
aspirate were collected weekly. 

ó 36/1756 (2%) patients had  Aspergillus spp. 
recovered. Mortality rates were 50% in the 
colonization group and 80% in the invasive 
infection group. 

ó Treatment with steroids and COPD were 
significantly associated with Aspergillus spp. 
isolation in multivariate analysis. 

2%



8 cas en 15 ans: 1%



Groll et al. Jour of Infect, 96



8/64 patients with IPA



The spectrum of aspergillosis at 24 medical 
centers by assessing 1477 cultures that were 
positive for Aspergillus sp. in 1209 patients
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Qui est à risque d’aspergillose invasive?

ó Choc septique, défaillances multiviscérales
ó Stéroïdes
-------------------------------------------------
ó BPCO (et maladies structurelles pulmonaires)
ó Cirrhoses 
-------------------------------------------------------------
ó Et !



Host Defense against Aspergillus



ó Diminution de sécrétion par les 
splénocytes de TNFa, IFNg, IL6 et IL10

ó Taux ≈10% des témoins, ajustés sur âge, 
durée du sepsis et stéroïdes.

ó Augm. de la sécrétion d’inhibiteurs des 
Rc et ligands, et des cell. suppressives 
(FAX). 

ó En immunohistochimie, déplétion CD4, 
CD8 et HLA-DR dans la rate et de 
l’expression des ligands pour les Rc sur 
les cell. épithéliales pulmon.

Analyse des tissus pulm, et spléniques pour étude de l’immunité innée 
et adaptative chez 40 pts décédant de sepsis (29 témoins).







Chronic respiratory diseases, Steroids … 



5 patient with no other  immune suppression, than 
Age (95yo), cirrhosis or multiple organ failure

90% received steroids in the ICU 







ó 239 severe COPD patient with Aspergillus 
isolated from the LRT. 

ó 16.3/1000 admissions.
ó 53 (22.1%) patients had probable IPA 

ó 42.4% positive serum galactomannan 
ó Independent predictors of IPA were:

ó ICU admission, 
ó chronic heart failure, 
ó Antibiotics received in the last 3 months
ó Steroids

ó Survival was 64.1% (IPA 28.3% vs. 75.2%). 

Clin Microbiol Infect. 2009 Nov 10
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CD11 expression by monocytesDecreased expression of CX3CR1 mRNA in 
circulating cells from septic shock patients. 
Quantitative real-time PCR in whole blood 
from 47 septic shock patients (17 
nonsurvivors) and 21 healthy individuals.













ó Four non immunocompromized patients 
admitted for sepsis
ó 2 diabetes
ó 1 COPD

ó LRT retrieved Aspergillus. Two 
histologically proven cases of IPA
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EORTC/MSG
ó Proven IPA

Microscopic analysis or culture on 
sterile material

ó Probable IPA (all 3 criteria)
ó 1. Host factors 
ó 2. Clinical features
ó 3. Mycological criteria (one of the 

following)
ó Direct test (cytology, direct 

microscopy, or culture) 
ó Indirect tests galactomannan

antigen detected in plasma, serum, 
or BAL fluid

ó Possible IPA

Alternative clinical 
algorithm

ó Proven IPA
ó Idem EORTC/MSG criteria

ó Putative invasive pulmonary 
aspergillosis (all 4 criteria)

ó 1. Aspergillus-positive LRT
ó 2. Compatible signs and symptoms 

ó Fever persistent, Pleuritic chest pain, 
Pleuritic rub, dyspnea, hemoptysis, 

ó 3. Abnormal medical imaging 
ó 4. Either 4a or 4b

ó 4a. Host risk or 4b. Semiquantitative 
Aspergillus-positive culture of BAL

ó Aspergillus colonization



88 cases of IPA. 60% with neutropenia





90 COPD patients. GM D1/D4. 

Prevalence of IPA = 21.1%

AUC 
0.662 (0.483 – 0.842) for a 

first positive result,

0.749 (0.612 – 0.886) for at 
least one positive GM



Se

Serum GM 42%

BAL GM 88%



A prospective comparison of GM in  BAL fluid for the 
diagnosis of pulmonary invasive aspergillosis

ó AUC for GM in BAL was 0.98 (0.94-1.00), whilst 
for GM and BG in serum were 0.85 (0.74-0.96) 
and 0.815 (0.66-0.96), respectively. 

ó In 2 IA cases, GM in serum remained negative, 
whereas GM in BAL was positive. 

ó In patients with IA, GM(90%) and BG(80%) 
appeared a mean of 4.3 days (1-10 days) before 
Aspergillus was cultured. 

Acosta J et al. Clin Microbiol Infect. 2010 Sep 3.



Outcomerea (Asparagus)
ARDS, sepsis, steroids …

Lugosi et al. Submmited 

8 (30)Pleural effusion
7 (26)Bronchial disease
8 (30)Consolidation
2 (7)Air crescent sign
1 (4)Halo sign

Vascular disease
CT-scan

8/32 (25) Blood sample
Galactomannan

45 (69) Aspergillus fumigatus
Species 

4 (6) BAL 
53 (80) Tracheal sample 
7 (11) Sputum
1 (1) Histology

Diagnosis

All casesN=66 (%)Characteristic
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P<0.01*[1.34-5.36]2.69Bacterial infection

P=0.01*[1.03-1.25]1.13
Maximal SOFA score 
in the 10 days before 
positive sample

P<0.01*[1.85-21.39]6.30Long Term Steroids 

P<0.01*[3.91-24.60]9.80Stress Dose Steroids 

P=0.02*[1.13-4.86]2.35 ARDS

P=0.03*[1.06-4.47]2.18Age greater than 70 
years 

P valueConfidenc
e interval 

Odds 
RatioCharacteristic
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ARDS d’origine septique qui a reçu des stéroïdes



Inconnues
1. Réalité de l " immunocompétence?

2. Le délai avant Aspergillus+ est de deux semaines: 
nouvelles études?

Uniquement ARDS ou MOF?

3. Les patients sont ils décédés avec une API ou 
d" une API? 

4. Prophylaxie? Traitement précoce?

5. Immunomodulation?



Merci de votre attention 



SDRA et aspergillose

Dans une étude observationnelle cas-témoin 

appariés, le SDRA apparaissait comme un 

facteur de risque d’avoir un prélèvement positif à 

aspergillus

OR= 2,36 [1,14-4,89] (p=0,02)

Vandewoude et al. Crit Care, 06



SDRA et aspergillose
Parallèlement à la réponse pro 

inflammatoire, apparition d’une réponse anti 

inflammatoire (IL-10, TNFr, IL-1ra,…) 

! Désactivation monocytaire sous ventilation 

mécanique 

Copland et la, AJRCCM, 03
! Déséquilibre dans la répartition des 

Lymphocytes T effecteurs en faveur des 

Th2/Th3 PLötz et al, Crit Care 
Med, 04
! Augmentation des cytokines anti 

inflammatoire (IL-10, TNFa-r1, IL-1ra) 

! Le ratio pro/anti inflammatoire est en 

faveur des cytokines anti inflammatoires dans 

les 1er jours du SDRA puis S’équilibre vers le 

7e jour.

Park et al, AJRCCM, 01



Etude prospective multicentrique dans 
l’ARDS
ó Patients ventilés > J7 et sous antibiotiques

ó Surveillance bi-hebdomadaire aspirations, 
galactomannane et clinique

ó Si +, TDM-HR, LBA et sinus

ó Malades classés en API, colonisation

ó Discussions thérapeutiques 



Invasive aspergillosis: a life-threatening 
complication of short-term steroid treatment.
ó A 78-year-old man with COPD developed an IPA 

after short-term (less than 1 week) intravenous 
steroid therapy. 

ó The diagnosis was established by recovering 
Aspergillus fumigatus from a bronchoalveolar 
lavage and was confirmed by autopsy, with the 
additional finding of an aspergilloma. 

Conesa D, Rello J, Vallés J, Mariscal D, Ferreres JC. 
Ann Pharmacother. 1995 Dec;29(12):1235-7. 



ó Risk for invasive aspergillosis
ó High

ó AlloBMT, neutropenia, hematological malignancy
ó Intermediate

ó autoBMT, Malnutrition, 
ó Sepsis, Steroids, 
ó COPD, underlying pulmonary disease, Diabetes
ó HIV, SOT, Solid tumor 

ó Low
ó CF, Connective tissue disorder



ó Three cases of IPA in cirrhotic patients

ó All were treated by steroids

ó All died (all on voriconazole)







Aspergillus in COPD patients

Miguel Gallego, Sabadell 



In ICU patients with 
Hospital acquired pneumonia

Aspergillus is recovered in 
17% of the samples



ó 2,984 ICU admissions, 489 deaths; 222 
autopsies. 

ó Post mortem examination revealed unexpected 
findings in 50 patients (22.5%), including 9  
fungal infections

ó 5 cases of pulmonary aspergillosis were in the 
19 cases of major discrepancies.



20 patients !!



Incidence 0.3-6%, Mortality > 80%
Increased mortality in colonized patients



Pulmonary aspergillosis in patients with 
COPD

ó IPA affects at least 22.1% of patients with COPD 
and isolation of Aspergillus in culture. 

ó Serum galactomannan : 42.4% positivity

ó Five variables were independent predictors of IPA 
(AUC 0.92 (0.88-0.96)
ó admission to the intensive-care unit, 
ó chronic heart failure, 
ó antibiotic treatment (in the 3 months), 
ó the accumulated dosage of steroids equivalent to >700 mg 

prednisone received in the 3 months 
ó accumulated dosage of steroids received from admission 

to the first clinical isolation of Aspergillus. 

Guinea J, et al. Clin Microbiol Infect. 2010 Jul;16:870-7



ó 239 severe COPD patient with Aspergillus 
isolated from the LRT. 

ó 16.3/1000 admissions.
ó 53 (22.1%) patients had probable IPA 

ó 42.4% positive serum galactomannan 
ó Independent predictors of IPA were:

ó ICU admission, 
ó chronic heart failure, 
ó Antibiotics received in the last 3 months
ó Steroids

ó Survival was 64.1% (IPA 28.3% vs. 75.2%). 

Clin Microbiol Infect. 2009 Nov 10





ó 6 IPA in patients whose only defense impairment 
was underlying lung disease and steroids. 
Radiographic findings included de novo 
cavitation in 3 patients and rapid radiographic 
progression in four. 

ó Aspergillus species were isolated from 
respiratory secretions of all patients. 

ó Patients who died had a chronic necrotising 
process. 


