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Aspergillus 

 1729: Pier Antonio 

Micheli, priest and 

biologist: holy water 

sprinkler or ‘aspergillum’ 



  

www.aspergillus.man.ac.uk 

~180 spp., 38 pathogenic spp. 
The genus Aspergillus is classified into eight subgenera,  
and each subgenus is subdivided into several sections  
that include many related species by  
molecular analyses. 

Different Aspergillus spp. 



• Soil 

• Air: we inhale 100-200 conidia a 
day 

• Water 

• Food (carrots, peppermint tee) 

• Compost 

• Wall paper paste 

• Pillows, matrasses 

• Ventilation/airco-systems 

 

 

Aspergillus spp. are present in  
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Aspergillus niger complex spp. 
  

• Food spoilage fungi. 
• Biotechnology: production of 

enzymes and citric acid. 

• In patients mostly otomycosis, 
rarely disseminated. 

Schuster E, Dunn-Coleman N, Frisvad JC, Van Dijck PW. On the safety of 
Aspergillus niger--a review. Appl Microbiol Biotechnol 2002; 59(4-
5):426-435. 

Fungal otitis externa: 45% A. niger. 

Ozcan KM, Ozcan M, Karaarslan A, Karaarslan F. Otomycosis in Turkey: 
predisposing factors, aetiology and therapy. J Laryngol Otol 2003; 
117(1):39-42. 



Aspergillus flavus complex spp.
  



• Clinical relevance?? 
• Prevalence and incidence?? 
 

 
• Variability across institutions: 

• Varying methods in detection/diagnosis 
• Different patient populations: different underlying diseases 

and co-morbidity 
• Different practices: transplantation practices, surgical 

techniques, antifungal prophylaxis 
 

Epidemiology of cryptic species 



 

Clin Inf Dis 2010:50; 1091-1100 

TRANSNET 



Transplant Associated Infections Surveillance Network 

 
• 23 US transplant centres 
• 2001-2006 

 

 
• 983 IFI in 875 HSCT-recipients 

• IFI (56% proven, 44% probable): 

• Invasive aspergillosis 43% (44% Aspergillus fumigatus) 
• Invasive candidiasis 28% 

• Zygomycosis 8% 

 



Non-Aspergillus mold infections were uncommon 

 



TRANSNET 

 

Clin Inf Dis 2010:50; 1100-11 



 
• 15 US transplant centres 
• 2001-2006 

 

 
• 1208 IFI in 1063 transplant-

recipients 

• IFI (42% proven, 58% 
probable): 

• Invasive aspergillosis 19% 

(78% IPA) 
• Invasive candidiasis 53% 

• Zygomycosis 2% 

 

Transplant Associated Infections Surveillance Network 

 



218 isolates: 10% cryptic species! 

J Clin Microbiol 2009; 47: 3138-41. 



Aspergillus species identification 

 

J Clin Microbiol 2009; 47: 3138-41. 



 

IA and susceptibility 



Susceptibility 

• 274 Aspergillus isolates 
• A. calidoustus: triazoles not effective 

• One resistant A. fumigatus isolate (MIC 

>4)  
• Higher  VOR MIC: increased mortality at 

6 wks? (p = 0.065) 

 

Baddley et al. J Clin Microbiology 2009:47(10); 3271-5 



 



 



 

Antimicr Agents Chem, 2013;57(7): 3380-7 



FILPOP 

• 23 Spanish hospitals 
• October 2010 and 

May 2011 

• 325 strains 



278 Aspergillus isolates, 40 (14.5%) were classified as cryptic species 
 

• Aspergillus section Fumigati i(162 strains): 6 (3.7%) non-A. fumigatus sensu 

stricto: 
• 3 Aspergillus lentulus 

• 1 Aspergillus viridinutans  

• 1 Aspergillus fumigatiaffinis 
• 1 Neosartorya pseudofischeri  

• Aspergillus section Flavi (30 strains): 

• 27 A. flavus  
• 3 A. alliaceus  

• Aspergillus section Nigri (43 strains):  

• 22 A. tubingensis 
• 21 A. niger  

• Aspergillus section Terrei (27 strains): 

• 26 A. terreus  
• 1 Aspergillus carneus 

• Aspergillus section Nidulantes included 8 A. nidulans strains.  

• Other Aspergillus sections: Usti (4 A. calidoustus, 1 A. insuetus, 1 A. keveii), 
Versicolores (1 A. sydowii) and Circumdati (1 A. westerdijkiae) 



Clinical relevance 

 



Resistance 
IN VITRO 
 

 

16 (40%) were resistant: 
• A. lentulus: ITZ 

• A. calidoustus: VCZ, 

POS 
• A. alliaceus: AMB 



The solution: 
Screening for resistance: 

Contains: 

• Itraconazole 4 mg/L 

• Voriconazole 1 mg/L 

• Posaconazole 0.5 mg/L 

 

Sensitivitity: 94% 
Specificitity: 99% 



Emerg Infect Dis. 2011 Oct;17(10):1846-54. 

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=3311118_11-0226-F2.jpg


SCARE-study 
22 participating centers from 19 
countries 



Sequencing of the β-tubulin-gene classified 47 azole-

resistant isolates (78.3%) as A. fumigatus. The other 13 

azole-resistant isolates were classified as A. lentulus 

(n=7), Neosartorya pseudofisheri (n=4) and N. udagawae 

(n=2). In the control-group all 60 isolates were classified 

as A. fumigatus.  

Genotypic analysis 



A. fumigatus: (47 isolates) 

ITZ-resistant (>2 mg/L)   89% 

VCZ-resistant (>2 mg/L)  72% 

POS-resistant (>0.5 mg/L)  54% 

Sibbling species: (13 isolates) 

ITZ-resistant (>2 mg/L)   39% 

VCZ-resistant (>1 mg/L)  100% 

POS-resistant (>0.5 mg/L)  23% 

Phenotypic analysis 



 

 

 

• Aspergillus ‘the multi-artist’. 

• Aspergillus diseases by cryptic species occur in HSCT and SOT 

recipients. 

• Prospective studies show an incidence of 1-2%, of which 10% is 

cryptic. 

• Cryptic species may be less susceptible to azoles and clinically 

relevant. 

Take home massages 


