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Infections caused by Aspergillus spp. 

• Superficial i.e. otitis externa,  onychomycosis 
(fungal nail disease), keratitis (corneal infection), 
wound infection and Aspergillus bronchitis  

• Chronic fungal infections such as chronic 
pulmonary aspergillosis, granulomatous 
rhinosinusitis  

• Allergic i.e. allergic bronchopulmonary aspergillosis 
(ABPA), severe asthma with fungal sensitisation 
(SAFS) and allergic fungal sinusitis 

• Invasive and life-threatening i.e. invasive 
aspergillosis 



Interaction of Aspergillus with the host 

A unique microbial-host interaction 
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.  After Casadevall & Pirofski, Infect Immun 1999;67:3703  

Lung/tissue damage 



Aspergillus keratitis 
• Usually A. flavus or A. fumigatus 

• ~50% of keratitis fungal, and 
~50% of these are due to 
Aspergillus. 

• 1-12 million affected worldwide, 
especially in India,  Nepal, Sri 
Lanka, Myanmar.  

• Usually farmers and labourers, 
occasionally contact lens wearers 

 
 



Unusual Aspergilli causing  keratitis 

Thomas PA. Clin Microbiol Infect 2013;19:210 



Aspergillus otitis externa 

• Almost always A. niger complex 

• Acute otitis affects 1 in 250 

persons annually  

• Chronic otitis affects 3-5% of the 

population (200-350 million)  

• ~10% are fungal in origin 

	



	

Unusual Aspergilli and otitis externa 

Degeril, Mikrobiyol Bul 2012:46:79; Szigeti G, Mycopathologia 2012;174:143. Hubka V, Med Mycol 
2012:50:601; Balajee SA, J Clin Microbiol 2005:43:5996   

• In Turkey, Aspergillus niger (180), 
Aspergillus fumigatus (95), Aspergillus 
terreus (32), Aspergillus flavus (23), 
Aspergillus spp. (14). 

• In Hungary, 14 A. niger complex strains 
identified. 2010-2011. All were A. 
awamori and A. tubingensis 

• A. fresenii, or an unnamed sister 
species responsible 

• Invasive otitis externa caused by 
Neosartorya pseudofischeri  



Aspergillus onychomycosis 

• Almost always toenails 

• 0.5-3% of all cases of onychomycosis, 
~20% of non-dermatophyte infections 

• ? More common in diabetics 

• 10’s to 100’s millions with 
onychomycosis worldwide 

• ? 1 million cases 



Unusual Aspergilli causing onychomycosis 

Fernandez  M, Mycoses 2013; 56:177  

• Usually toenails, but fingernails 
reported 

• A. fumigatus, A. niger, A. flavus and A. 
versicolor relatively common 

• A. terreus may be implicated. Found in 
Argentina, London, Italy, Denmark and 
Mexico. 

• Rarer species include A. sydowi, A. 
insulicola, A. westerdijkiae, A. tritici, 
A. nomius, Cervini section, A. 
ochraceus, A. candidus, A. alliaceus, A. 
versicolor, A. tamarii, A. 
ochraceopetaliformis and A. persii.  



Patterns of onychomycosis caused by 
Aspergilli 

Gupta A, J Am Acad Dermatol 2012;66:494 



Patterns of onychomycosis caused by 
Aspergilli 

Gupta A, J Am Acad Dermatol 2012;66:494 



Patterns of onychomycosis caused by 
Aspergilli 

Gianni C, Dermatol 2004;209:104 

A.  candidus                      A. alliaceus 



Patterns of onychomycosis caused by 
Aspergilli 

Gupta A, J Am Acad Dermatol 2012;66:494 



Aspergillus bronchitis 

• Complicates cystic fibrosis and 
bronchiectasis 

• Recurrent infection and/or mucus 
plugging 

• Superficial invasion of the bronchial 
wall. 

• 8,600 UK CF patients, 5,000 adults. 

• Aspergillus bronchitis affects 
~1,500; globally about 11,000 cases 

• Burden of Aspergillus bronchitis in 
non-CF patients unclear 

 

 
 



Aspergillus bronchitis and colonisation 

    Symoens F, Med Mycol 2010;48; S1-10; Baddley JW, J Clin Microbiol 2009;47:3271; Egli A , 
Tranplant 2012;94:403 

• Aspergillus bronchitis may be caused 
by A. fumigatus, A. flavus, A. terreus 
or A. niger.  

• Aspergillus lentulus was found 
occasionally during a 10-year follow-up 
study of one CF patient also colonized 
by A. fumigatus.  

• Neosartorya pseudofischeri was 
isolated from three patients in Europe. 

• A. calidoustus found in airways from 
transplant patients. 



Chronic pulmonary aspergillosis 

National Aspergillosis Centre 



Chronic pulmonary aspergillosis 

National Aspergillosis Centre 

• 4 patterns of disease – chronic 
cavitary, chronic fibrosing, simple 
aspergilloma and Aspergillus nodule. 

• Vast majority of cases due to A. 
fumigatus 

• Reports of occasional cases due to A. 
niger, A. flavus and A. nidulans 

• 1 aspergilloma caused by A. tubingensis 

 



Severo LC, Rev Iberoam Micol 1997:14:104 

• 19 TB, 7 diabetes 

• Serum precipitins (ID) against A. niger antigens in 18 (78%) 

• A. niger conidial head in tissue sections 

• 25% have pulmonary oxalosis, 1 systemic oxalosis 



Severo LC, Rev Iberoam Micol 1997:14:104 



National Aspergillosis Centre 

Chronic pulmonary aspergillosis caused by 
A. calidoustus 

November 2008                         December 2008 



Interaction of Aspergillus with the host 

A unique microbial-host interaction 
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ABPA and severe asthma 

www.emphysema-copd.co.uk  



Fungal exposure in asthmatics is related to: 

• Life-threatening asthmatic attacks (ie thunderstorm 
 asthma) 

• Severe asthma and hospital admission 

• Increased wheezing and symptoms 

• Loss of medication control 

• Allergic bronchopulmonary mycosis 

• Eosinophilic fungal rhinosinusitis 

O'Hollaren, N Engl J Med 1991; 324: 359;  and many others 



ABPA versus SAFS 

Denning et al, Med Mycol 2013:51:361 



www.aspergillus.org.uk 

 Allergic Aspergillus sinusitis 
 

Clinical features = nasal 
obstruction, recurrent sinus 
infections, loss of smell and 
nasal polyps 

Aspergillus precipitins IgG 
antibody) positive in 85% of 
original series 



Bowyer et al, BMC Genomics 2006;7:251 

Genomic 
analysis of 
allergens 



www.allergome.org 

Approved allergens 

On Allergome.org – 190 of 6965 entries are ‘Aspergillus’, 
 71 to ‘fumigatus’. 
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Non-Mould allergens 

No 

Hospital 
Admission 

Single 
Admission 

Multiple 
Admissions 

O’Driscoll et al, BMC Pulmonary Medicine 2005;5:4 

Mould allergens 

No 
Hospital 
Admission 

Single 
Admission 

Multiple 
Admissions 

P= <0.0001 



Interaction of Aspergillus with the host 

A unique microbial-host interaction 
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Risk groups and frequencies of invasive 
aspergillosis – different test performances 

Herbrecht, Ann NY Acad  Sci 2012;1271:23  



CT scan  showing nodules with halo – lung cancer and 
neutropenia 



Examples of susceptibility tests 

Patient: 4248003 / Thomas LORD / 23/01/1942 / M / 2 BERRY ROAD WA8 8SB /  

Sample M,12.0037748.V (FUNGAL ISOLATE) Collected 04 Dec 2012 00:00 Received 04 

Dec 2012 13:55  

FUNGAL ISOLATE 
 

    
    

LORD THOMAS                            Request by   : Dr Libuse Ratcliffe 

DOB/Age:23.01.42   Sex:M                  Referred by  : 

2 BERRY ROAD                                             Dr Denning ATR 

Room 4 

  WA8 8SB 

Patient No.: 4248003                      This copy to : Dr Denning ATR 

Room 4 

NHS No.:440 893 9072        Clin.det.:  Rx: 

--------------------------------------------------------------------------

------ 

 

   Susceptibility results for Aspergillus fumigatus complex 

 

                             MEC     MIC     MFC      RESULT 

   Itraconazole                      1       1        Sensitive 

   Amphotericin                      0.5 

   Voriconazole                      1                Sensitive 

   Posaconazole                      0.125            Sensitive 

 

   Posaconazole test not clinically validated 

   Posaconazole breakpoints not yet internationally agreed 

 

   Therapeutic response may be a better guide to eventual 

   outcome than MIC results for amphotericin B 

   Reported by the Regional Mycology Laboratory Manchester 

   Telephone 0161 291 2124  www.mycologymanchester.org 

                                                                              

FINAL REPORT                 C 

SPECIMEN                      COLLECTED   RECEIVED   REPORTED    SOURCE 

REF. NO.       OUR LAB.NO. 

Sputum                        04.12.12    04.12.12   10.12.12 224215                   

M,12.0037748 

 

!

A 

B 



IA due to fumigatus sibling species 

Zbinden A, Transpl ID 2012;14:E60; Alhambra A, Rev Iberoam Micol 2008;25:246; 
Montenegro G, J Med Microbiol 2009;58:391; Balajee SA, J Clin Microbiool 2005;43:5996; 

Jary H, J Clin Microbiol 2004;42:925; Palaez T, J Med Microbiol 2013;62:474       

• A. lentulus - Fatal IA in heart transplant recipient in 
 Zurich 

• A. lentulus in mixed infection in COPD in Madrid 

• A. lentulus in a renal transplant recipient in Buenos 
 Aires 

• A. pseudofisheri causing invasive otitis in Los Angeles  

• A. pseudofisheri causing peritonitis in Saitama, Japan 

• A. pseudofisheri in blood preceeding IPA in  
 neutropenia in Estonia 

• A. calidoustus & A. novofumigatus in leukaemia in 
 Madrid, followed by A. novofumigatus and A. 
 viridinutans 



IA due to terreus sibling species - alabamensis 

Baajee SA,Eucaryot Cell 2009;8:713 



IA due to terreus sibling species – alabamensis 
 

dissseminated IA in a dog 

Burroughs E. Med Mycol Case Rep 2012;1:1 



IA due to niger sibling species – tubingensis 
 

Bathoorn E. BMC Infect Dis 2013;13:59 

• Stem cell transplant recipient 
for PNH 

•  Tooth extraction 

•  Responded to 6 weeks L-AmB 
 5mg/Kg 



WWW.aspergillus.org.uk 
 

15 years and counting 

Over 1M pages read monthly in >125 countries 

 Supported by the Fungal Infection Trust –  20 year anniversary in 2011  







www.LIFE-Worldwide.org 



 

Wide spectrum of aspergillosis – superficial, allergic, 

 chronic and invasive. 

Global burden of superficial and allergic aspergillosis 

 much more common than chronic and invasive 

 aspergillosis. 

Many millions of people affected, some with major 

 morbidity or death. 

Wide variety of species involved, especially in fungal 

 keratitis and onychomycosis.  

Probably allergen cross-reactivity allows uncommon 

 cryptic species to contribute to fungal allergy 

Conclusions 
 


