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1. Background 
 

Invasive aspergillosis (IA) has emerged worldwide as an important cause of infections 

among patients undergoing cancer chemotherapy, haematopoetic stem-cell transplantation, 

or solid organ transplantation (1, 2). Aspergilli are ubiquitous fungi and the major pathogens 

are Aspergillus fumigatus, Aspergillus flavus and Aspergillus terreus (2). Among the various 

species A. terreus takes an exceptional position: most isolates are in vitro and in vivo 

resistant to Amphotericin B (AMB) (3). A. terreus is regarded intrinsically resistant to AMB, 

which is one of the broadest antifungal drugs and widely used for life threatening fungal 

infections. AMB MICs (48 h / 37°C) are significantly higher (≥4 µg/ml broth dilution, >8 µg/ml 

Etest) than for A. fumigatus (0.5 - 1 µg/ml) (4, 5). Drug resistant fungal infections are 

becoming more prevalent and are major health issues facing us today. 

A. terreus is a common cause of IA in some geographically disparate institutions, such as 

The University of Texas M. D. Anderson Cancer Center (MDACC) in Houston, TX, and The 

University Hospital of Innsbruck (UHI), Austria (6, 7). At the UHI, a tertiary-care hospital with 

2000 beds, infections due to A. terreus have been noted since 1994. A. terreus isolates 

collected from patients of MDACC and UHI were analyzed using random amplification of 

polymorphic DNA-PCR with three different primers. No genetic relationship between strains 

was detected, indicating great genetic diversity of A. terreus (6, 7). All strains tested, showed 

an MIC > 2 µg/ml AMB (Etest) but the underlying mechanism behind the reduced 

susceptibility remains to be fully understood (8). Also, no data are available on how frequent 

this species occurs outside Innsbruck and Houston and if the low MIC range of isolates 

include isolates that are truly susceptible or represents low MIC isolates due to inherent test 

variation. In general, AMB resistance has been reported in some Candida species, as well as 

Cryptococcus, Trichosporon, A. terreus, Scedosporium, and Fusarium species (4). 

Mechanisms of resistance to polyenes include several mechanisms (6) and much of the 

knowledge came from studies on mutant isolates of S. cerevisiae, and Candida species. 

Tortorano and coworkers (9) collected an AMB susceptible A. terreus with an AMB MIC of 

0.19 µg/ml; such finding suggests that there might exist AMB susceptible A. terreus isolates. 

Whether such isolates represent AMB susceptible variants or represent a new species (10, 

11, 12) needs to be further investigated.  

Recently, acquired azole resistance in an A. terreus isolates was identified and itraconazole 

resistance was linked to an M217I cyp51a alteration. Genotyping suggests an endogenous 

origin (13). The TerrNet study will help to collect various A. terreus from all over the world 

and allows detailed molecular studies on genetic relationship and resistance. 
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2. Aim 

 

The aim of TerrNet is to determine the global prevalence of A. terreus in mould infections, 

and to broaden the knowledge on epidemiology, on clinical courses of infections and to 

investigate mechanism behind differences in amphotericin B and azole susceptibility.  

 

Main objectives   

 

 to determine worldwide distribution of A. terreus 

 to identify global prevalence  

 to evaluate global epidemiology and strain diversity  

 to identify new species within the section terrei 

 to collect amphotericin B susceptible strains (if indicated also azole resistance) 

 to identify patient population at risk 

 to determine the clinical pattern of disease 

 to characterize in vitro susceptibility 

 to check in vitro susceptibility and antifungal-drug combinations 

 to check experimental antifungal drugs in vitro and in vivo in animal models. 

 
 

The prevalence of A. terreus will be investigated by prospectively species identifying all 

Aspergillus isolates from routine specimens that are received at clinical microbiological 

laboratories in various countries in the 1–year study period from January 2014 to January 

2015. Consecutive isolates will be enrolled in order to have isolates uniformly spread 

throughout the seasons. All strains are included irrespective of the clinical relevance of the 

isolate. For every isolate the surveillance questionnaire is to be completes on the TerrNet 

web-site. All isolates will be stored and send to the Department of Hygiene and Medical 

Microbiology of the Innsbruck Medical University for storage, susceptibility testing and further 

characterization.  

Segal et al. (14, 15, 16) have reported on the development of an intralipid formulation of 

Nystatin (NYT-IL) that had increased activity against A. terreus. Combinations of that 

preparation with antifungals of different modes of activity (e.g. echinocandins) exhibited a 

synergistic effect. We plan further investigations in this direction (in vitro combination studies 

and experimental systemic A. terreus infection in animal models). 
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3. Data collection  

 

In order to be able to calculate the prevalence of A. terreus the following data will be 

recorded:  

 

 centre  

 date of isolation  

 strain identification number  

 strain identification  

 origin of the sample (BAL, sputum etc)  

 gender  

 year of birth 

 underlying disease of the patient 

 antifungal drug use at time of strain isolation  

 outcome of antifungal treatment 

 diseases related to A. terreus infection. 

 

If possible, these parameters should be recorded; if not available leaves the box blanc. A 

web-based system will be available for real-time inclusion of data in a central database, by 

means of completing an online questionnaire. The access to the web-site will be restricted to 

contributing centers and the web-site will provide updates on the inclusion rate of Aspergillus 

isolates that are screened.  

 

4. Molecular based studies 

 

1. Investigate amphotericin B resistance in A. terreus (genomic approach)   

2. Study immune response and virulence potential of A. terreus (complement)  

3. To set up animal models to establish in vivo and in vitro correlation 

4. To create an A. terreus proteome map  

 

In case we are able to collect azole-resistant isolates, we will also study the molecular 

mechanisms of these isolates.  
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5. Storage of isolates and ongoing studies  

 

A culture collection will be established at the Department of Hygiene and Medical 

Microbiology of the MUI in Innsbruck. The isolates will be available to any group member. 

After receiving the strain, the identification will be confirmed and the phenotypic susceptibility 

profile determined using EUCAST reference method. All isolates will be characterized by 

molecular methods in order to rule out other closely related species of the Aspergillus section 

terrei. Molecular-based studies on potential non-wt strains (> 3 µg/ml or < 0.125 µg/ml AMB 

MICs, Etest) will be performed. 

 

6. Collaborators 

 

Ana Alastruey Izquierdo 

National Centre for Microbiology, Instituto de Salud Carlos III, Madrid/Spain 

 

Maiken C. Arendrup 

Statens Serum Institute, Unit of Mycology, Copenhagen/Denmark 

 

Sevtap Arikan-Akdagli 

Department of Medical Microbiology, Hacettepe University, Medical School, Ankara/Turkey 

 

Valentina Arsic Arsenijevic 

Institute of Microbiology and Immunology, Faculty of Medicine, University of Belgrade, 

Belgrade/Serbia 

 

John W. Baddley 

Department of Medicine, Division of Infectious Diseases, University of Alabama, 

Birmingham/USA 

 

Jean-Philippe Bouchara 

Groupe d’Etude des Interactions Hôte-Pathogène, Université d’Angers 

 

Matthias Brock 

Microbial Biochemistry and Physiology, Institute for Microbiology, Friedrich Schiller-University 

Jena and Leibniz Institute for Natural Product Research and Infection Biology (Hans-Knöll-

Institute), Jena/Germany 
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Walter Buzina 

Institute of Hygiene, Microbiology and Environmental Medicine, Graz/Austria 

 

Arunaloke Chakrabarti 

Department of Medical Microbiology, Postgraduate Institute of Medical Education and 

Research, Chandigarh/India 

 

Anuradha Chowdhary 

Department of Medical Mycology, University of Delhi, Delhi/India 

 

Oliver A. Cornely 

Department of Infectious Diseases and Clinical Research Center, University of Cologne, 

Cologne/Germany 

 

Miranda Drogari-Apiranthitou 

Infectious Diseases Research Laboratory, National and Kapodistrian University of Athens, 

Athens/Greece 

 

Daniel Elad 

Department of Clinical Bacteriology and Mycology, Kimron Veterinary Institute, Bet 

Dagan/Israel 

 

Jesús Guinea Ortega 

Hospital General Universitario Gregorio Marañon, Madrid/Spain 

 

Petr Hamal 

Institute of Microbiology, Faculty of Medicine and Dentistry, Palacky University, 

Olomouc/Czech Republic 

 

Lena Klingspor 

Karolinska Institutet, Department of Laboratory Medicine, Division of Clinical Microbiology, F 

72, Karolinska Univrsity Hospital, Huddinge, Stockholm/Sweden 

 

Dimitrios P. Kontoyiannis 

Division of Internal Medicine, The University of Texas, Texas/USA 

 

 

http://in.linkedin.com/edu/postgraduate-institute-of-medical-education-and-research-13593
http://in.linkedin.com/edu/postgraduate-institute-of-medical-education-and-research-13593
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Katrien Lagrou 

Department of Microbiology and Immunology, KU Leuven, Leuven/Belgium 

 

Russell Edward Lewis 

University of Bolognia, Bolognia/Italy 

 

Piera Anna Martino 

Department of Vetenary Microbiology and Immunology – DIPAV, Milan/Italy 

 

Jacques Meis 

Department of Medical Microbiology and Infectious Diseases, Canisius Wilhelmina Hospital, 

Nijmegen/The Netherlands 

 

Joseph Meletiadis 

Clinical Microbiology Laboratory, National and Kapodistrian University of Athens, “Attikon” 

University General Hospital, Athens/Greek 

 

Salvatore Oliveri 

Department of Bio-Medical Sciences, Microbiology Division, University of Catania, 

Catania/Italy 

 

Javier Pemán 

Department of Microbiology, La Fe University Hospital, Valencia/Spain 

 

Vanda Plečko 

Department of Clinical and Molecular Microbiology, University Hospital Center Zagreb, 

Zagreb/Croatia 

 

Wolfgang Prammer 

Department of Hygiene and Medical Microbiology, Klinikum Wels-Grieskirchen, Wels/Austria 

 

Antonio Rezusta 

Microbiologia, Hospital Universitaro Miguel Servet, Zaragoza/Spain 

 

Manuel A. Rodríguez-Iglesias 

Clinical Microbiology, Puerta del Mar University Hospital, University of Cádiz, Cádiz/Spain 
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Ferran Sánchez-Reus 

Servei de Microbiologia, Hospital de la Santa Creu i Sant Pau, Barcelona/Spain 

 

Esther Segal 

Department of Clinical Microbiology and Immunology, Sackler School of Medicine Tel Aviv 

University, Tel Aviv/Israel 

 

Vivian Tullio 

Department of Public Health and Pediatric sciences, Microbiology Division, Turin/Italy 

 

Anna Maria Tortorano 

Laboratory of Medical Mycology, University of Milan, Milan/Italy 

 

Birgit Willinger 

Clinical Institute for Laboratory Medicine, Division of Clinical Microbiology, Vienna Medical 

University, Vienna/Austria 

 

7. Ethical Considerations and Data Privacy Protection 

 

In the current study 2 aspects have to be considered separately: 
 
1 Documentation of clinical data 

2 Work with isolates of Aspergillus terreus 

 

There is no interventional aspect to this study. Therefore, there are neither associated risks 

nor benefits for the patient when participating in the study. The digital documentation of the 

clinical data will take place in an anonymised fashion. No identifiable data, e.g. name or date 

of birth will be entered into the database. There will also be no pseudonyms which would 

make a retrospective re-identification of the patient possible. Clinical data collected refers to 

common conditions and treatment modalities in medical care, such that no re-identification of 

the individual case on the basis of these data will be possible. Under these circumstances, 

we consider an informed consent of the patient not necessary. Regular data backup, 

hierarchized management of rights and authentication protocols ensure the protection of data 

from unauthorized access and loss. Contributors can only view the cases submitted by 

themselves. All clinical data fall under medical confidentiality. All data and results will be 

stored for at least 10 years after publication of results. 
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To ensure anonymity, the results of microbiological examinations will only be communicated 

to the treating physician and entered into the database along with the clinical data in one 

session by the treating physician.  

8. Authorship Policy 

 
Authorship will be restricted to those centers contributing clinical/microbiological data or 

translational work. For each contributing center, there will be authorship positions available. 

This will extend to a maximum of two: one clinician, and one microbiologist/medical 

mycologist, if applicable. 

9. Contact Information 

 
Univ.Prof.Dr. Cornelia Lass-Flörl 
Division of Hygiene and Medical Microbiology 
Innsbruck Medical University 
6020 Innsbruck 
Austria 
Tel: +43-512-900370703 
Fax: +43-512-900373700 

cornelia.lass-floerl@i-med.ac.at 
 

Dr. Brigitte Risslegger 
Division of Hygiene and Medical Microbiology 
Innsbruck Medical University 
6020 Innsbruck 
Austria 
Tel: +43-512-900370766 
Fax: +43-512-900373700 
brigitte.risslegger@i-med.ac.at 
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11. Costs 

 
Web-site             10.000 Euro  

http://www.ncbi.nlm.nih.gov/pubmed?term=Arendrup%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed?term=Jensen%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed?term=Grif%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed?term=Skov%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed?term=Pressler%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed?term=Johansen%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed?term=Lass-Fl%C3%B6rl%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22782947
http://www.ncbi.nlm.nih.gov/pubmed/22782947
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Antifungal susceptibility testing         10.000 Euro 

Molecular analysis           20.000 Euro 

Strains: mailing              5.000 Euro 

Meeting              5.000 Euro 

Publication costs             2.000 Euro  

Student                       35.000 Euro 


