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PULMONARY ASPERGILLOSIS SYNDROMES 

 PULMONARY ASPERGILLOSIS SYNDROMES  
 Include a spectrum of diseases that results from Aspergillus 

becoming resident in the lung which include – 

 Invasive aspergillosis 
 Angioinvasive disease 

 Invasive tracheobronchial disease 

 Chronic pulmonary aspergillosis 
 Simple aspergilloma 

 Chronic cavitary pulmonary aspergillosis 

 Allergic aspergillosis 
 ABPA 

 

 

 



INTRODUCTION 

 Aspergillus is a ubiquitous and hardy organism.  

 It grows best in moist environments, although 
spore aerosolization and dispersion occur most 
effectively in dry climates. 

 Although there are hundreds of Aspergillus 
species, Aspergillus fumigatus is by far the 
most common pathogenic species in humans, 
where the small size and hydrophobicity of its 
spores confer a dispersion advantage.  



INTRODUCTION CONTD… 

 Aspergillus flavus and Aspergillus niger also 

contribute to the total burden of pulmonary 

aspergillosis.  

 When inhaled, spores deposit by sedimentation 

in distal airways and alveolar spaces.  

 In healthy hosts, spores are eliminated by 

mucociliary clearance and immune defenses. 



INTRODUCTION CONTD… 

 Aspergillus is an inadvertent human pathogen, 
and pulmonary aspergillosis is largely the result of 
impaired airway clearance from a compromised 
immune function or a chronic lung disease such 
as COPD and sarcoidosis. 

 Advances in the domains of stem cell transplant 
and immunosuppressive therapies and an 
increased prevalence of chronic pulmonary 
diseases have inadvertently led to a rise in 
pulmonary aspergillosis syndromes. 



INVASIVE ASPERGILLOSIS 

 INTRODUCTION 

 As the portal of entry, the upper and lower 

respiratory tracts are most commonly infected, 

although dissemination to any organ may occur.  

 Aspergillus tracheobronchitis and CNS infection 

are associated with especially poor outcomes.  



INVASIVE ASPERGILLOSIS INTRODUCTION 

CONTD… 

 Criteria for the diagnosis of invasive fungal disease were 
formulated in 2002 and updated in 2008.  

 Proven invasive aspergillosis requires histo-
pathologic or cytologic evidence of fungus, or culturing 
Aspergillus from a sterile site regardless of immune 
status.  

 The criteria for probable disease include clinical 
upper or lower respiratory tract involvement with direct 
(identification  of fungus by microscopy, cytology, or 
culture) or indirect (detection of antigen or cell-wall 
constituents) mycologic evidence of infection in a 
predisposed patient.  

 



INVASIVE ASPERGILLOSIS INTRODUCTION 

CONTD… 

 The criteria for possible invasive 
aspergillosis are similar, but mycologic 
evidence is not required. 

 The revised 2008 definition added solid organ 
transplant, inherited immunodeficiencies, 
connective tissue diseases, and immuno-
suppressive therapy to the list of host factors 
that characterize patients predisposed to 
invasive disease  



POPULATIONS PREDISPOSED TO INVASIVE 

ASPERGILLOSIS 

Host Factors by EORTC/MSG 
Criteria 

Additional Patients at Risk 

Allogeneic stem cell transplant Solid organ transplant 

Neutropenia >10 d  Critical illness 

Anti-T-cell agents; calcineurin and 

tumor necrosis factor- inhibitors; 
purine analogs 

Chronic liver disease 

 

Systemic corticosteroid use > 3 wk COPD 

Inherited severe immunodeficiencies Diabetes mellitus 

EORTC/MSG = European Organization for Research and Treatment of Cancer/Invasive 

Fungal Infections Group and the National Institute of Allergy and Infectious Diseases 

Mycoses Study Group. 



CLINICAL PRESENTATION OF INVASIVE 

ASPERGILLOSIS 

 The clinical presentation of invasive 

aspergillosis includes  

 fever,  

 cough,  

 dyspnea,  

 chest discomfort, and  

 hemoptysis.  



RADIOLOGY OF INVASIVE ASPERGILOSIS 

 Chest CT imaging is more sensitive than plain 

chest radiography.  

 Signs on CT scans constituting clinical evidence 

for invasive pulmonary disease by the 2008 

criteria include: 

 Dense, well-circumscribed lesion(s) with or without a 

surrounding “halo” of ground-glass gray attenuation,  

 Air-crescent sign, and  

 Cavity formation. 



 Figure–1: Chest CT scan demonstrating the 
typical radiographic findings of invasive 
aspergillosis with both the air crescent sign 
(arrow) and the cavity formation.  



ASPERGILLUS TRACHEOBRONCHITIS 

 Aspergillus tracheobronchitis is a form of 

invasive aspergillosis recognized increasingly in 

critically ill patients.  

 The diagnosis requires bronchoscopy, and it is 

associated with poor outcomes because 

recognition is often delayed, except in patients 

undergoing lung transplant who are monitored 

with periodic surveillance bronchoscopies.  



ASPERGILLUS TRACHEOBRONCHITIS CONTD… 

 Characteristic findings on bronchoscopy 
include tracheobronchial ulceration, nodules, 
pseudomembranes, plaque, or eschar.  

 Aspergillus tracheobronchitis should be 
suspected in patients with suggestive imaging 
and hemoptysis or in patients with lobar 
atelectasis or unilateral wheeze, which result 
from thick mucus plugs containing Aspergillus 
that fill the central airways. 

 



ASPERGILLUS TRACHEOBRONCHITIS CONTD… 

 Figure-2A: Chest CT scan imaging revealed a dense consolidation 
in the left upper lobe with peripheral nodular opacities.  

A 



ASPERGILLUS TRACHEOBRONCHITIS CONTD… 

 Figure-2B,C: Bronchoscopic airway inspection revealed patchy areas of white 
adherent plaques and airway sloughing in the trachea (B) and left and right 
bronchial trees (C). 

 



DIAGNOSIS OF INVASIVE ASPERGILOSIS 

 Tests that may aid in the diagnosis of invasive 
infection include an enzyme immunoassay that 
detects galactomannan antigen, a constituent of 
the Aspergillus cell wall, and quantitative 
polymerase chain reaction assay. 

 The sensitivity and specificity of these tests vary 
depending on the host (immunocompromised vs 
nonimmunocompromised), the specimen tested 
(serum or BAL fluid), and the presence of 
antifungal therapy, which can decrease assay 
sensitivity. 



DIAGNOSIS OF INVASIVE ASPERGILOSIS 

CONTD… 

 However, not all studies have confirmed a high 

sensitivity of galactomannan testing. 

 Quantitative polymerase chain reaction assay 

in BAL fluid has theoretical advantages but is 

not validated for clinical use.  

 Testing for serum 1,3--D-glucan antigen is not 

specific, because this antigen is present in 

other fungi. 



TREATMENT OF INVASIVE ASPERGILOSIS  

 Agents with efficacy against invasive aspergillosis 

include amphotericin B and its lipid formulations; 

the triazoles itraconazole, voricanozole, and 

posaconazole; and caspofungin and micafungin.  

 Guidelines favor voriconazole as the initial 

treatment of invasive aspergillosis based on its 

greater activity in vitro and a randomized trial 

showing improved outcomes and a lower rate of 

adverse reactions compared with amphotericin B.  



TREATMENT OF INVASIVE ASPERGILOSIS 

CONTD… 

 Voriconazole is started IV, then switched to oral 

therapy when clinical improvement occurs. 

 Monitoring for liver toxicity and recognizing the 

potential for drug interactions is necessary.  

 In particular, visual changes and hallucinations 

may occur.  



TREATMENT OF INVASIVE ASPERGILOSIS 

CONTD… 

 If required, salvage therapy consists of IV 
caspofungin or micafungin or oral posaconazole, 
which is highly active against Aspergillus .  

 Medical therapy is often prolonged, with duration 
dependent on response, which includes assess-
ment of clinical and radiographic resolution, 
microbiologic clearance, and improvement in 
immune function. 

 Therapy may need to be restarted if 
immunosuppression, chemotherapy, or stem cell 
transplant is required. 

 



MANAGEMENT OF INVASIVE ASPERGILLOSIS 

Syndrome Therapy Dose Comments 

Invasive 

aspergillosis 

Voriconazole IV 6 mg/kg every 12 

h for 1 d then 4 

mg/kg every 12 h 

Consider dose adjustment 

based on serum levels. 

Duration depends on clinical 

and/or radiographic response 

Liposomal 

amphotericin B IV 

3-5 mg/kg/d Alternate therapy 

Caspofungin IV 70 mg on day 1 

then 50 mg/d 

Salvage therapy, usually in 

combination with other 

antifungal agents 

Micafungin IV 100-150 mg/d Salvage therapy 

Voriconazole po 200 mg every 12 

h 

Once improved on IV therapy 

Itraconazole po 400-600 mg/d Alternate therapy once 

improved on IV therapy 



CHRONIC PULMONARY ASPERGILLOSIS 

 Chronic pulmonary aspergillosis refers to a spectrum of 

diseases, from simple aspergilloma to progressive cavitary 

aspergillosis.  

 In contrast to simple aspergilloma, syndromes of 

progressive cavitary aspergillosis are highly morbid. 

 “Chronic cavitary pulmonary aspergillosis” and “chronic 
necrotizing pulmonary aspergillosis” have been the more 

commonly used terms in recent years and many authors 

distinguish the two entities by cavity features, host 

immune status, and the degree of suspected tissue 

invasion. 

 



SIMPLE ASPERGILLOMA 

 Simple aspergillomas form in preexisting 
cavities, which sequester spores from 
clearance and the resulting fungus ball from 
immune responses.  

 Positive precipitins or elevated serum IgG titers 
to Aspergillus are often observed.  

 Except when hemoptysis occurs, the clinical 
course is typically benign with long-term 
radiographic stability.  

 



SIMPLE ASPERGILLOMA contd… 

 Patients generally do not require or benefit 

from medical therapy, although the instillation 

of intracavitary antifungal treatment may lead 

to a short-term benefit in patients with 

hemoptysis. 

 Bronchial artery embolization may be required 

as a short term treatment option for intractible 

hemoptysis. 

 



CHRONIC PULMONARY ASPERGILLOSIS 

 INTRODUCTION: 

 “Chronic necrotizing pulmonary 
aspergillosis” is often reserved for quickly 
progressing disease in patients with compromised 
immune function, in whom local tissue invasion is 
suspected.  

 “Chronic cavitary pulmonary aspergillosis.” 
is characterized by cavities may be single or 
multiple, thin-walled or thick-walled, and progress 
in a dramatic or indolent fashion and parenchymal 
invasion is rarely demonstrated 



CHRONIC PULMONARY ASPERGILLOSIS 

INTDOUCTION contd… 

 In the largest published review of comorbidities, all 
patients with chronic cavitary pulmonary 
aspergillosis had at least one underlying 
pulmonary disease, of which COPD was the most 
common.  

 A history of mycobacterial disease, split between 
TB and non-TB infection, was present in one-third 
of patients.  

 Fibrotic sarcoidosis and ABPA were other 
important comorbidities. 



CLINICAL PRESENTATION OF CHRONIC 

PULMONARY ASPERGILLOSIS 

 Symptoms include 
 dyspnea,  

 cough,  

 hemoptysis,  

 chest pain,  

 weight loss,  

 fever and  malaise.  

 Pleural thickening is common.  

 Progressive pulmonary fibrosis develops in a 
subset of patients. 



DIAGNOSIS OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME 

 Imaging: Imaging abnormalities may be mistaken 

for underlying parenchymal disease, and cavitation 

may not be evident early in the disease course.  

 Serum IgG testing by quantitative or precipitins 

assays establishes sensitization and is positive in 

most patients.  

 Total IgE and Aspergillus -specific IgE levels 

are often, although not consistently, elevated. 



DIAGNOSIS OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME Contd… 

 Cultures of expectorated sputum or BAL 
fluid are often positive for Aspergillus , but 

negative cultures do not rule out disease when 

it is suspected on clinical grounds.  

 Serum  galactomannan testing is positive in 

some patients because Aspergillus antigens 

may access the circulation.  

 



DIAGNOSIS OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME contd… 

 Serum1,3  -D glucan testing is unreliable.  

 Histology reveals chronic inflammation; 
granulomas are a variable finding.  Fungal 
hyphae are more commonly observed within 
cavities than in surrounding parenchyma.  

 Ultimately, the diagnosis rests in the 
combination of clinical features, imaging, 
serologies, and cultures, with consideration of 
predisposing patient factors. 



TREATMENT OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME 

 IV amphotericin or voriconazole are options for 

severe disease, and oral voriconazole or 

itraconazole is typically used in stable patients.  

 Radiographic and clinical improvements 

typically accompany decreases in fungal 

burden, but serum Aspergillus -IgG levels may 

remain elevated, and serologic normalization is 

not a reliable end point of treatment. 



TREATMENT OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME contd… 

 Not all patients improve with treatment; in patients 
with progressive disease, a positive response to 
therapy may be reflected in stabilization rather 
than in radiographic improvement.  

 Azole resistance is of increasing concern and has 
been associated with treatment failure.  

 In addition to antifungals, a therapeutic role for 
interferon, an important cytokine in the 
containment of fungal infections, has been 
explored. 

 



TREATMENT OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME contd… 

 Bronchial artery embolization and intracavitary 

instillation of amphotericin has been tried in 

some patients have been tried for subacute or 

massive hemoptysis can complicate both 

simple aspergilloma and chronic cavitary 

pulmonary aspergillosis.  

 However, long-term recurrence is common. 



TREATMENT OF CHRONIC PULMONARY 

ASPERGILLOSIS SYNDROME contd… 

 Surgical resection is generally reserved for fit 
patients who fail medical management and/or 
bronchial artery embolization and who have 
disease favorable to resection. 

 Concomitant antifungal treatment is not 
recommended universally but should be 
considered for patients with contamination of 
the pleural space during resection or with 
residual disease postoperatively. 

 



MANAGEMENT OF ASPERGILLOMA 

Syndrome Therapy Comments 

Aspergilloma Observation Limit immunosuppression 

if possible 

Bronchial artery 

embolization 

If hemoptysis 

Surgical resection Consider for persistent 

hemoptysis 



MANAGEMENT OF CHRONIC PULMONARY 

ASPERGILLOSIS 

Syndrome Therapy Dose Comments 

Chronic 

Pulmonary 

Aspergillosis 

Voriconazole or 

liposomal 

Amphotericin B 

IV 

6 mg/kg every 12 h 

for 1 d then 4 

mg/kg every 12 h 

If severe disease 

Voriconazole po 200 mg every 12 h Mild to moderate disease 

Itraconazole po 400-600 mg/d Alternate therapy 

Surgical 

resection 

For nonresponsive disease 

in patients 

with adequate 

cardiopulmonary 

reserve 



ALLERGIC BRONCHO PULMONARY 

ASPERGILLOSIS (ABPA) 

 INTRODUCTION: 

 ABPA is the result of immune-mediated 

damage to, and dysfunction of, the airways 

triggered by Aspergillus 

 Although asthma is the most common 

comorbidity, patients with cystic fibrosis have a 

higher rate of Aspergillus colonization, and up 

to 15% of patients develop ABPA. 



ABPA INTRODUCTION contd… 

 For patients with asthma, spirometry may be 
normal and ABPA should be considered even in 
mild disease when serologies and imaging are 
otherwise suggestive.  

 The usefulness of bronchiectasis as a 
diagnostic criterion has been questioned 
recently. 

 Although typically central, peripheral bronchi-
ectasis may be evident. 



ABPA INTRODUCTION contd… 

 The pathogenesis of ABPA is complex. In basic 

terms it involves : 

 noninvasive growth of Aspergillus aided by poor 

airway clearance, and  

 a hypersensitive response in predisposed 

individuals. 

 Modifications to diagnostic criteria developed 

decades ago have been proposed in recent 

years (See table). 



DIAGNOSIS OF ABPA 

Diagnostic Criteria Historically Included Recent Modifi cations 

Highlight 

Predisposing condition Asthma Cystic fibrosis 

Demonstration of fungal 

sensitization 

• Sensitization to 

Aspergillus fumigatus 

• Positive Aspergillus skin 

test or 

• Elevated IgE levels 

against Aspergillus 

fumigatus 

• Sensitization can be to a 

variety of Aspergillus 

species or other fungal 

organisms 

• Intradermal testing is 

more sensitive than skin 

prick 

• The combination of 

serum Aspergillus IgE 

and skin testing is most 

sensitive 



DIAGNOSIS OF ABPA contd… 

Diagnostic Criteria Historically Included Recent Modifi cations 

Highlight 

Elevated total serum IgE • Levels > 1,000 IU/mL • Levels may be lower for 

patients on orticosteroids 

or in a less active phase 

of disease 

Positive Aspergillus - 

specific serologies 

• Elevated serum 

Aspergillus IgE and 

positive precipitins 

• Quantitative Aspergillus 

IgG titers often replace 

precipitins testing 

Radiographic changes • Opacities from mucous 

plugging 

• Central bronchiectasis 

• High attenuation mucous 

plugging is athognomonic 

• Not all patients have 

bronchiectasis, 

particularly early in 

disease 



TREATMENT OF ABPA 

Corticosteroids are the mainstay of 

treatment. 

 In ABPA due to asthma or cystic fibrosis, 

the addition of a triazole antifungal agent 

has been associated with improvements 

in lung function, serologic markers, rates 

of exacerbation, and corticosteroid 

requirements.  



TREATMENT OF ABPA contd… 

 Treatment end points in ABPA remain a reduction 
in, although not normalization of, total IgE levels 
associated with clinical and radiographic 
improvement.  

 Following a treatment course, patients may remain 
in remission, relapse and require long-term 
treatment, and/or progress to end-stage lung 
disease.  

 Therefore, close long-term follow-up with serial 
assessments of total serum IgE is advised for all 
patients. 



MANAGEMENT OF INVASIVE ASPERGILLOSIS 

Syndrome Therapy Dose Comments 

ABPA Corticosteroids 

(prednisone) 

0.5-0.75  g/kg/d 

for 2-4 wk 

Taper as patient responds; 

follow total serum IgE levels, 

which fall with treatment 

Itraconazole po 200 mg bid 3 at 

least 16 wk 

Monitor serum levels 

Voriconazole po 150-300 mg bid 

×6 mo 

Dose based on serum levels; 

consider if itraconazole failure 

or intolerance 

Omalizumab sq Based on total 

IgE level and 

weight 

Case reports suggest benefit 



THANKS…. 


