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Sato, Akira Watanabe, Takahito Toyotome, Takashi Yaguchi, Katsuhiko Kamei 

157 IN VITRO SUSCEPTIBILITY OF 188 CLINICAL AND ENVIRONMENTAL ISOLATES OF  239
ASPERGILLUS FLAVUS AGAINST THE NEW TRIAZOLE ISAVUCONAZOLE AND SEVEN  

OTHER ANTIFUNGAL DRUGS

Shivaprakash M R*, Eric Geertsen, Arunaloke Chakrabarti, Johanan Mouton, Jacque Meis 

158 INVASIVE ASPERGILLOSIS IN IMMUNOCOMPROMISED PATIENTS: ANALYSIS OF  240
AUTOPSIES OF 10 YEARS. 

Marjorie Vieira Batista*, Claudia Abreu Fonseca, Silvia Figueredo Costa, Frederico Dulley,  
Guillerme Fonseca, Paulo Hilario Nascimento Saldiva, Maria Aparecida Shikanai-Yasuda 

159 A STUDY OF THE IMPORTANCE OF DITYROSINE IN ASPERGILLI USING A  241
BIOINFORMATICS AND MOLECULAR BIOLOGICAL APPROACH – IS DITYROSINE  

BIOSYNTHESIS A POTENTIAL DRUG TARGET? 

 Sarah Gooding* 

160 EVALUATION OF COMPLIANCE WITH THE NATIONAL COMPREHENSIVE CANCER  242
NETWORK (NCCN) PROPHYLAXIS GUIDELINES IN A UNITED STATES (US)  

COMMUNITY TEACHING HOSPITAL 

Kimberly Couch, Vani Thiyagarian, Cynthia Barlow 

161 DEVELOPMENT OF RAPID AND SPECIFIC MOLECULAR DISCRIMINATION  243
METHODS IN THE PATHOGENIC ASPERGILLUS FUMIGATUS AND RELATIVES 

Takashi Yaguchi*, Tetsuhiro Matsuzawa, Yumi Imanishi, Reiko Tanaka 

162 PSEUDMONAS AERUGIONSA INHIBITION OF ASPERGILLUS FUMIGATUS 244
FILAMENTATION IS LASIR DEPENDANT 

Eilidh Mowat, Craig Williams, Elaine McCulloch, Brian Jones, Gordon Ramage* 

163 A NEW SPECIES OF ASPERGILLUS CLOSE TO A. PARASITICUS FROM CLINICAL  245
ORIGIN IN BRAZIL 

Sarah S. Gonçalves*, Alberto M. Stchigel, Josep Cano, Analy S. Melo, Patricio C. Godoy,  
Benedito Correa, Arnaldo Colombo, Josep Guarro 

164 EFFICACY OF ANIDULAFUNGIN IN A MURINE DISSEMINATED INFECTION BY  246
ASPERGILLUS FLAVUS 

Enrique Calvo*, M. Mar Rodríguez, Valentina Salas, F. Javier Pastor, Emilio Mayayo,  
 Josep Guarro 
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165 EFFICACY OF POSACONAZOLE IN A MURINE MODEL OF DISSEMINATED  247
INFECTION BY ASPERGILLUS TERREUS

Valentina Salas*, M.Mar Rodríguez, F. Javier Pastor, Enrique Calvo, Emilio Mayayo,  
 Josep Guarro 

166 COMPARISON BETWEEN DD, ELISA AND IFA FOR DETECTING ASPERGILLUS  248
ANTIBODIES IN PATIENTS WITH POLYPOID CHRONIC RHINOSINUSITIS 

Salvatore Oliveri*, Laura Trovato, Calogero Grillo, Agostino Serra 

167 ASPERGILLUS TERREUS- A CASE SERIES FROM INDIA  249
Anupma Kindo*, Anitha S, Kalyani J 

168 ANTI-PHOSPHOLIPID ANTIBODY SYNDROME AND INVASIVE ASPERGILLOSIS IN  250 
AN ADULT MALE 

Peralam Yegneswaran*, Vinay Pandit, Indira Bairy 

169 GENETIC DIVERSITY OF ASPERGILLUS FUMIGATUS ISOLATES FROM DOMESTIC  251
BIRDS IN CHINA (GUANGXI PROVINCE) 

Dong Ying Wang*, Simon Thierry, Manju Deville, Pascal Arné, Karine Laroucau, Wei Yi  
Huang, Jacques Guillot 

170 DEVELOPMENT OF AN INHALATIONAL MODEL OF PULMONARY ASPERGILLOSIS  252
IN CHICKENS 

Simon Thierry*, Jean Pierre Tafani, Manjula Deville, Rene Chermette, Jacques Guillot,  
 Pascal Arné 

171 ITRACONAZOLE RESISTANCE PATTERNS IN ASPERGILLUS FUMIGATUS 253 
ISOLATES COLLECTED FROM HUMAN, AVIAN, AND ENVIRONMENTAL SOURCES   

IN NORTHERN CALIFORNIA BETWEEN 2006 AND 2008 

Julia Burco*, Lisa Tell, Karl Clemons, David Stevens 

172 POPULATION PHARMACOKINETICS OF LIPOSOMAL AMPHOTERICIN B  254 
William Hope*, Michael Ellis, Terrence Blashke, Ulla Hedstrom, David Stevens 

173 ASPERGILLUS FUMIGATUS AND CYSTIC FIBROSIS: IMPACT ON FEV1, A 12-YEAR  255
OBSERVATIONAL COHORT 

Judith Fillaux*, François Brémont, Marlène Murris, Sophie Caasaing, Jean-Luc Rittié,  
Marie-Denise Linas, Laurent Tétu, Marie-Hélène Bessières, Christine Segonds, Michel  
Abbal, Eric Bieth, Antoine Berry, Bernard Pipy, Jean-François Magnaval 

174 PARANASAL SINUS INVASIVE ASPERGILLOSIS IN A DIABETIC PATIENT TREATED  256
WITH POSACONAZOLE 

K. Skoura, G. Gkinis*, A. Velegraki, P. Stathopoulos, P. Dais, G. Rallis, S. Tsiplakou, N.  
 Zachariades 

175 INVASIVE ASPERGILLOSIS IN PEDIATRIC LIVER TRANSPLANTATION FOR  257
FULMINANT HEPATITIS 

Marjorie Vieira Batista*, Ryan Y. Tanygawa, Constância Diogo Lorente, Cláudia de Abreu  
Fonseca, Rafael Banti, Uenis Tanuri, Artur Figueiredo Delgado, Nelson Elias Mendes  
Gibelli, Maria Aparecida Shikanai Yasuda, Maria Irmã Seixas Duarte 
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176 PROVEN CUTANEOUS ASPERGILLOSIS IN A STEM CELL TRANSPLANT PATIENT  258
Marjorie Vieira Batista*, Hermes R. Higashino, Maria Irma Seixas Duarte, Frederico  
Dulley, Maria Aparecida Shikanai Yasuda, Silvia F. Costa 

177 SENSITIVITY AND SPECITIVITY OF REAL TIME PCR TO ASPERGILLUS  259
FUMIGATUS

Érika Y. Shimoda*, Claudia A. Fonseca, Marjorie Vieira Batista, Rafael Banti, Constância  
Diogo Lorente, Vera L. T. Freitas, Maria Aparecida Shikanai-Yasuda 

178 TIME COURSE OF ASPERGILLUS GALACTOMANNAN ANTIGENEMIA  260
Chadi Hage*, Samantha Swartzentruber, Joseph Wheat 

179 EXPOSURE OF NEUTROPHILS TO FUMAGILLIN LEADS TO A REDUCTION IN  261
NADPH OXIDASE COMPLEX FORMATION AND DEGRANULATION 

John Fallon*, Emer Reeves, Kevin Kavanagh 

180 FUNGAL PERITONITIS CAUSED BY ASPERGILLUS SPECIES IN PATIENTS ON  262
CONTINUOUS AMBULATORY PERITONEAL DIALYSIS IN A TERTIARY CARE  

CENTRE IN NORTH INDIA. 

Rungmei S K Marak*, Anupma Kaul, Ajai Kumar Dixit, Kashinath Prasad, Tapan Kumar N  
 Dhole 

181 AN INFILTRATING CHEST WALL TUMOUR OR WHAT?  263
Rungmei S K Marak*, Bonnie Abujam, Lily Pal, Amita Agarwal, Tapan Kumar N Dhole 

182 REGULATION OF CHITIN SYNTHESIS BY THE CALCINEURIN PATHWAY  264
Luise E. Rogg*, Jarrod R. Fortwendel, Praveen R. Juvvadi, William J. Steinbach 

183 THERMOSTABLE SECRETED PROTEASES OF ASPERGILLUS FUMIGATUS AS  265
TARGETS FOR DIAGNOSIS OF INVASIVE ASPERGILLOSIS 

Douglas Watson*, Xizhi Feng, David Askew, Krishna Kodukula, Amit Galande 

184 GLIOPTOSIS – APOPTOSIS INDUCED BY THE A.F. VIRULENCE FACTOR  266
GLIOTOXIN 

Andreas Geissler*, Julian Pardo, Markus Simon, Hartmut Bertz, Udo Kontny, Christoph  
Borner 
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PROGRAM

All General Sessions to be held in the Salone delle Signorie Ballroom on the Lobby Level 

Wednesday, February 3 

5:00 - 7:00 pm Early Registration 
Foyer delle Signorie  Lobby Level 

Thursday, February 4 

7:00 - 9:00 am Registration

8:00 - 8:45 am Pre-program workshop: Alternative models for studying Aspergilli  
Peter A. Warn, PhD 

9:00 - 9:15 Opening Address
David A. Stevens, MD  

Session 1: Interactions of Aspergillus with the Lung – New Insights 
Moderators: Jean-Paul Latge, PhD & Antonio Cassone, PhD

9:15 - 9:40 Dectin-1 mediated defense against A. fumigatus lung infection 
Chad Steele, PhD

9:40 - 10:05 NADPH oxidase regulation of inflammation
Brahm H. Segal, MD 

10:05 - 10:30 Hypoxia adaptation and Aspergillus fumigatus virulence
Robert A. Cramer, Jr., PhD

10:30 - 10:55 Biofilms in the clinical setting - functional genomic studies
Frank-Michael Mueller, MD 

10:55 - 11:25 Coffee / Tea Break 
Piazzetta across from Salone delle Signorie Ballroom 

Session 2: Antifungal Resistance
Moderators: David Perlin, PhD & Nir Osherov, PhD

11:25 - 11:50 Azole resistance in Aspergillus – is it a problem? 
Susan J. Howard, PhD 

11:50 am - 
12:15 pm

Susceptibility testing, breakpoints and molecular testing
Maiken Cavling Arendrup, MD PhD 

12:15 - 12:40 Secretion stress & antifungal resistance: an achilles’ heel for A. fumigatus?
David S. Askew, PhD
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12:40 - 1:05 Intrinsically resistant species  

Paul E. Verweij, MD PhD 

1:05 Lunch
Piazzetta across from Salone delle Signorie Ballroom

1:30 Workshop - Interesting clinical dilemmas
John E. Bennett, MD and Dimitrios P. Kontoyiannis, MD  

Session 3: Incidence and Prevalence of Aspergillosis
Moderator: Maurizio Sanginetti, MD & Patricia Munoz, MD PhD

2:30 - 2:55 Epidemiology and outcomes of aspergillosis in the 21st century: Strengths 
and weaknesses of surveillance databases
Dionissios Neofytos, MD 

2:55 - 3:20 IA in developing countries 
Arunaloke Chakrabarti, MD 

3:20 - 3:55 ABPA in Cystic Fibrosis and asthma 
Marianne Skov, MD 

3:55 - 4:20 Rising tide of TB and chronic pulmonary aspergillosis  
David W. Denning, MD 

4:20 - 4:50 Coffee / Tea Break 
Piazzetta across from Salone delle Signorie Ballroom

Session 4: Immunization and immunology of Aspergillosis  
Moderators: Brahm Segal, MD & Luigina Romani, MD PhD

4:50 - 5:15 Aspergillosis in leukaemia 
Morena Caira, MD 

5:15 - 5:40 Aspergillosis in transplant patients
Faouzi Saliba, MD 

5:40 - 6:05 Candidate Aspergillus vaccines 
David A. Stevens, MD 

6:05 - 6:30 Adoptive T cell immunotherapy - into the clinical practice?  
Thomas Lehrnbecher, MD PhD 

7:00 - 9:00 pm Welcome reception and poster session #1 
Salone delle Signorie Ballroom and Foyer

Dinner - On your own
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Friday, February 5, 2010  

8:00 - 8:45 am Meet the Professor

Naming Aspergillus species: evolving approaches to facilitate stability
David L. Hawksworth, PhD 

Session 5: New and Old Diagnostic Approaches 
Moderators: John E. Bennett, MD & Paul E. Verweij, MD PhD

9:00 - 9:25 Primary diagnostic approaches – molecular testing
Stephane Bretagne, MD 

9:25 - 9:50 Galactomannan and response to therapy 
Thomas F. Patterson, MD 

9:50 - 10:15 Detection of fungal infections with radiolabeled antifungal agents
Antonella Lupetti, MD 

10:15 - 10:40 Novel diagnostics: breath testing
Stephen T. Chambers, PhD 

10:40 - 11:10 Coffee / Tea Break 
Piazzetta across from Salone delle Signorie Ballroom

Session 6: Risk Factors for IA
Moderators: Oliver Cornely, MD & Corrado Girmenia, MD

11:10 - 11:35 Clinical risk factors for IA
John W. Baddley, MD 

11:35 am - 
12:00 pm

Polymorphisms in toll-like receptors and susceptibility to invasive 
aspergillosis
Pierre-Yves Bochud, MD

12:00 - 12:25 Genetic susceptibility to aspergillosis in allogeneic stem cell 
transplantation
Agostinto Carvalho, MD

12:25 - 12:50 Aspergillosis: Nosocomial or community acquired? 
Philippe Vanhems, MD 
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Session 7: Lunch Seminar

Moderator: Katusuhiko Kamei, MD PhD

12:50 Lunch
Piazzetta across from Salone delle Signorie Ballroom

Top six papers in aspergillosis in 2009/10 
David Perlin, PhD & Claudio Viscoli, MD

2:00 pm Depart for Vatican Tour and Dinner

Saturday, February 6, 2010  

8:00-8:45 am Meet the Professor

Utility of immunodiagnostics for different syndromes caused by 
Aspergillus
Kieren A, Marr, MD 

Session 8: Aspergillosis in the Critically Ill  
Moderators: William W. Hope, MD PhD & Livio Pagano, MD

9:00 - 9:25 Clinical significance of Aspergillus isolated from the respiratory tract of 
critically ill patients 
Elie Azoulay, MD 

9:25 - 9:50 Severe asthma and Aspergillus
Ritesh Agarwal, MD 

9:50 - 10:15 Monitoring acquired immunosuppression in the ICU patient
Guillaume Monneret, MD 

10:15 - 10:40 Is combination therapy always justified for IA in ICU?  
Raoul Herbrecht, MD
Mycoses Study Group Lecturer

10:40 - 11:10 Coffee / Tea Break 
Piazzetta across from Salone delle Signorie Ballroom
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Session 9: Aspergillus, Eosinophils and IgE – What Actually Goes On  
Moderators: Richard B. Moss, MD & Arunaloke Chakrabarti, MD

11:10 – 11:35 Impact of Aspergillus proteases on allergic sensitization and the lung 
David B. Corry, MD 

11:35 am - 
12:00 pm

The Dectin-2/FcRgamma/Syk/cys-LT axis and allergy 
Yoshihide Kanaoka, PhD 

12:00 – 12:25 Monitoring Aspergillus allergic sensitization by using microarryed 
allergens
Adriano Mari, MD 

12:30 Lunch and poster session #2 
Piazzetta and Salone delle Signorie Ballroom

Session 10: Surgical Infection and Outbreaks  
Moderators: Cornelia Lass-Florl, PhD & Marianna Viviani, PhD

2:00 - 2:25 Aspergillus endocarditis
Joseph McCormack, MB, BCh

2:25 - 2:50 Surgical infection and outbreaks
Malcolm Richardson, PhD 

2:50 - 3:15 Sub-typing methods: characteristics, selection criteria and interpretation in 
outbreak investigations 
S. Arun Balajee, PhD 

Investigator Presentations (Selected by the Scientific Committee) 
Moderator: Karl V. Clemons, PhD

3:15 - 3:25 #1

3:25 - 3:35 #2

3:35 - 3:45 #3

3:45 - 4:00 Discussion

4:00 - 4:30 Coffee / Tea Break 
Piazzetta across from Salone delle Signorie Ballroom
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Session 11: Newer Treatment Strategies  
Moderators: Kieren A. Marr, MD & Claudio Viscoli, MD 

4:30 - 4:55 Echinocandin or azole in non-neutropenic patients with IA  
Patricia Munoz, MD PhD 

4:55 - 5:20 Voriconazole or Ambisome in neutropenia 
Livio Pagano, MD 

5:20 - 5:45 Role of azole concentration monitoring in patient management 
Elaine M. Billaud, MD 

5:45 - 6:10 Newer combination therapies  
William J. Steinbach, MD 

6:30 pm Farewell drinks  
David W. Denning, MD

Discussion about the next AAA meeting
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PRE-PROGRAM WORKSHOP: ALTERNATIVE MODELS FOR STUDYING ASPERGILLI  

Peter A. Warn, PhD

University of Manchester, UK

Thursday, February 4, 2010 (8:00 -8:45 AM) 

Animal models of aspergillosis have been vital in many areas of research into fungal disease including 
pathogenesis, systems biology and development of antifungal drugs. Recently the models have increased 
in importance and sophistication, associated with the imperative to unravel the subtleties of the interaction 
of fungi with the mucosa and immune system to better understand fungal biology and improve the 
outcome in aspergillosis. 

For many years the bedrock of models of aspergillosis have been murine models infected either by 
intravenous or intranasal routes. Whilst these models have been highly informative there are many 
refinements possible that can increase the value of the data generated. In addition further information can 
be garnered using a range of hosts, alternative modes of infection and non-invasive monitoring 
equipment. 

This workshop will review vital attributes in relation to the host and pathogen that need to be considered 
when developing models of aspergillosis. Specific topics discussed will include selection of the host, 
immune status, routes of infection, duration of the model, monitoring disease progression and assessment 
of outcome measures. Additional topics will include preparation of standardized inocula, collection and 
storage of samples for downstream applications and the potential for sequential non-invasive imaging of 
the host during the development of disease. 

During the workshop three alternative models will be discussed in greater detail using a non-vertebrate 
host, a rodent and non-rodent animal as examples to highlight key features of each model and provide 
practical advice on their set-up. Specific attention will be paid to adherence of the principles of the 3Rs 
when developing alternatives models of aspergillosis. 

At the end of the workshop the attendees will have a greater understanding of the range of models 
available to study aspergillosis. In addition they will understand the key features to consider when 
adapting a current model or developing a novel model of aspergillosis. 
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DECTIN-1 MEDIATED DEFENSE AGAINST A. FUMIGATUS LUNG INFECTION 

Chad Steele, PhD 

University of Alabama - Birmingham, USA 

Thursday, February 4, 2010 (9:15 – 9:40 AM)

Invasive pulmonary aspergillosis caused by the mold Aspergillus fumigatus has emerged as one of the 
most severe invasive fungal infections, not only in an expanding population of immunosuppressed 
patients, but also in individuals who are not considered classically immunocompromised. Innate 
immunity against A. fumigatus involves an initial wave of inflammatory reaction by alveolar macrophages 
followed by the seek-and-destroy mission of neutrophils. We have previously shown that the beta-glucan 
receptor Dectin-1 mediates alveolar macrophage (AM) inflammatory responses to A. fumigatus in vitro

(Steele et al. PLoS Pathog 1:e42, 2005) and have now reported that mice deficient in Dectin-1 display an 
inherent susceptibility to A. fumigatus lung infection, ultimately attributed to a compromise in respiratory 
mechanics (Werner et al. J Immunol 182: 4938-4946, 2009). In response to A. fumigatus challenge, 
Dectin-1 deficient mice demonstrated impaired interleukin (IL)-1 , IL-1 , tumor necrosis factor (TNF)- ,
CCL3/macrophage inflammatory protein (MIP)-1 , CCL4/MIP-1  and CXCL1/KC production, which 
resulted in insufficient lung neutrophil recruitment and uncontrolled A. fumigatus lung growth. Alveolar 
macrophages from Dectin-1 deficient mice failed to produce proinflammatory mediators in response to A.

fumigatus, whereas neutrophils from Dectin-1 deficient mice had impaired reactive oxygen species 
production and impaired killing of A. fumigatus. An intriguing finding from this work was the observation 
that “innate IL-17” was a central component of resistance to A. fumigatus: (i) Dectin-1 KO mice had a 
defect in lung IL-17 production early after A. fumigatus challenge and (ii) WT mice administered IL-17 
neutralizing antibodies became susceptible to A. fumigatus infection. We now show by intracellular 
cytokine staining that the predominant cellular source of IL-17 in the lungs after A. fumigatus challenge 
are surprisingly not lymphoid in origin, but rather myeloid cell type(s) that produce IL-17 in a Dectin-1 
dependent manner. Preliminary studies indicate that Dectin-1 is required for cytokines involved in IL-17 
induction as well as IL-17-associated efferent cytokines. We further have evidence that lack of IL-17 
production in Dectin-1 deficient mice may also be a result of decreased lung expression of chemokines 
associated with the recruitment of Th17/IL-17 producing cells. 
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NADPH OXIDASE REGULATION OF INFLAMMATION 

Brahm H. Segal, MD 

Roswell Park Cancer Institute, USA 

Thursday, February 4, 2010 (9:40 – 10:05 AM)

The lung is an interface where inhaled microbes and antigens interact with host defense cells. Pathogen 
recognition receptors such as toll-like receptors sample microbial motifs and initiate signaling that may 
result in NADPH oxidase activation. NADPH oxidase activation requires translocation of the cytoplasmic 
subunits p47phox, p67phox, and p40phox and rac to the membrane-bound flavocytochrome consisting of 
gp91phox and p22phox (phox, phagocyte oxidase). NADPH oxidase activation leads to generation of 
superoxide anion and downstream reactive oxidant intermediates (ROIs) and activation of neutrophil 
antimicrobial proteases.  

Chronic granulomatous disease (CGD) is an inherited disorder of NADPH oxidase characterized by life-
threatening bacterial and fungal infections and by abnormally exuberant inflammatory responses (e.g., 
inflammatory bowel disease). “Mulch pneumonitis” is a hyper-inflammatory response in CGD patients to 
fungal pneumonia and mouse models point to excessive inflammation in CGD resulting from intrinsic 
defect(s) in immune regulation.

We evaluated whether NADPH oxidase activity would counterbalance the immediate pro-inflammatory 
events that follow PRR signaling by interacting with redox-sensitive pathways to dampen inflammation.  
Using p47phox-/-  and gp91phox

-deficient  mice that lack NADPH oxidase function, we show that NADPH 
oxidase limits inflammation by attenuating the pro-inflammatory transcription factor NF-�B and by 
activating Nrf2, an anti-inflammatory transcription factor. Consistent with these findings, zymosan-
treated PBMCs from X-linked CGD patients showed impaired Nrf2 activity and increased NF-�B 
activation. These studies support a model in which NADPH oxidase-dependent, redox-mediated signaling 
is critical for termination of inflammation and suggest new potential therapeutic targets for CGD. 
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HYPOXIA ADAPTATION AND ASPERGILLUS FUMIGATUS VIRULENCE 

Robert A. Cramer, Jr., PhD 

Montana State University, USA 

Thursday, February 4, 2010 (10:05 – 10:30 AM)

The outcome of microbe-host interactions is dependent upon the interplay of numerous microbe and host 
specific variables. In many pathosystems, microbe specific virulence factors have been identified that 
confer the ability to cause disease on certain microbes. Traditionally, these virulence factors have been 
defined as being dispensable for growth of the microbe. With regard to diseases caused by Aspergillus

species, definitive traditional virulence factors have yet to be identified. Moreover, based on our current 
knowledge, it is debatable whether this organism possesses traditional virulence factors. Yet, the high 
frequency of infections caused by A. fumigatus in certain patient populations argues strongly for specific 
attributes of this mould that confer upon it the ability to cause disease. One approach to discovering what 
attributes allow A. fumigatus to cause disease is to examine the in vivo microenvironments encountered by 
the fungus during infection. Utilizing a combination of metabolomics, genomics, and 
immunohistochemistry approaches, we have observed that A. fumigatus encounters significant hypoxia 
(pO2  1%) in murine models of invasive pulmonary aspergillosis (IPA). Development of hypoxia in the 
lung during IPA was initially suggested by the presence of ethanol in metabolite profiles of 
broncheoalveolar lavage fluid from A. fumigatus infected animals. Follow up studies utilizing the hypoxia 
detection agent pimonidazole hydrochloride (Hypoxyprobe-1) confirmed the development of hypoxia in 
the lung during IPA. Subsequently, our laboratory has undertaken studies to determine the mechanisms by 
which A. fumigatus survives in low oxygen environments and whether these survival mechanisms are 
critical for A. fumigatus virulence. Gene expression profiling of A. fumigatus in response to hypoxia 
identified several important metabolic pathways that may be required for responses to low oxygen 
environments. Molecular genetic studies in A. fumigatus revealed that hypoxic adaptation is not 
dependent upon the ethanol fermentation pathway and that A. fumigatus has multiple mechanisms by 
which it can generate energy in hypoxic environments. Further studies have identified a conserved 
transcription factor in the sterol regulatory element binding protein family, SrbA, which is 
transcriptionally induced in response to hypoxia and is required by A. fumigatus to adapt to hypoxic 
environments. Mutants lacking SrbA are avirulent in murine models of IPA strongly suggesting that 
adaptation to hypoxia is a key virulence attribute of A. fumigatus. Ongoing studies seek to determine the 
molecular mechanisms by which SrbA mediates hypoxic adaptation in A. fumigatus and the identification 
of other factors which allow hypoxic growth of this important human fungal pathogen. Our results have 
potential implications that should be considered in several important areas of A. fumigatus research that 
will be discussed during this presentation.  
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BIOFILMS IN THE CLINICAL SETTING – FUNCTIONAL GENOMIC STUDIES 

Frank-Michael Mueller, MD 

University of Heidelberg, Germany 

Thursday, February 4, 2010 (10:30 – 10:55 AM)

A biofilm is a barrier against external aggressions like desiccation or penetration of toxic molecules, host 
defences and antimicrobial drugs. Among fungi, biofilm formation has so far most intensively been 
studied in the pathogenic yeast C. albicans.   Recently, the capacity of A. fumigatus to form a biofilm in
vitro was investigated (1,2,4,5). The mycelium of A. fumigatus growing on an agar surface is surrounded 
by an extracellular matrix (ECM) which glues the hyphae together. This ECM is not produced when the 
fungus grows as separate hyphae like under shaken submerged conditions in vitro (1). A. fumigatus can 
produce a parallel packed hyphal network on plastic surfaces or on human bronchial epithelia cells 
(16HBE) and F508del/F508del (CFBE41o-) embedded in an ECM (5). This in vitro ECM, seen under 
transmission electron microscopy, as an electron dense outer layer, was found to contain polysaccharides 
(galactomannan, -1,3-glucan), melanin, proteins (major antigens, hydrophobins) and monosaccharides 
(1). Just recently characteristic biofilm structures were observed in vivo in a murine model of invasive 
aspergillosis, and in surgical excisions of lung and sinus aspergilloma from patients (3).  

Functional genomic studies were initiated for further characterization of regulated genes and proteins 
during biofilm formation.  A. fumigatus ATCC #9197 was left to produce biofilm for 24h and 48h. For 
proteome analysis proteins were isolated and a 2D DIGE gel was performed following MALDI-TOF. In 
parallel, the transcriptome was assessed by c-DNA microarrays. The regulation of selected proteins was 
confirmed by RT-PCR and by detection in culture supernatants using HPLC analysis.  The results indicate 
that biofilm production of A. fumigatus is multifactorial. The most striking result was the significant up-
regulation of proteins and genes of the gliotoxin secondary metabolite cluster. The glutathione S-
transferase GliG showed a 1.5 fold increased protein level in biofilm in comparison to planktonic growth 
after 48h. The thioredoxin reductase GliT, showed a 2.1 fold increased level over time. Among the genes 
of the gliotoxin cluster in 48h biofilm, three were slightly up-regulated in a time dependant manner. Only 
GliJ and GliO were up-regulated more than 2-fold. 

A. fumigatus can produce biofilms under various in vitro conditions and in the clinical setting in patients 
suffering from lung and sinus aspergilloma. The production of secondary metabolites such as gliotoxin in
vitro may allow A. fumigatus to survive in vivo. Gliotoxin has immunmodulatory effects on the host's 
immune system. Growing in a multicellular community, A. fumigatus survival may alleviate especially in 
chronic aspergillosis in cystic fibrosis patients, and patients suffering from aspergilloma, asthma and 
ABPA.
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AZOLE RESISTANCE IN ASPERGILLUS - IS IT A PROBLEM? 

Susan J. Howard, PhD 

University of Manchester, UK 

Thursday, February 4, 2010 (11:25 – 11:50 AM)

Patients with azole resistant Aspergillus fumigatus infections invariably fail therapy, or at best do not 
respond. The response rate for aspergillosis is generally poor, yet the particularly high failure rate in 
resistant cases indicates that it is an important factor in the outcome of these infections [1].  
Acquired resistance in A. fumigatus to itraconazole was first reported in 1997, in three US clinical isolates 
from the late 1980s [2]. Although the majority seem to have emerged since the turn of the millennium. 
Azole resistance has now been detected in clinical A. fumigatus isolates in the UK, The Netherlands, 
Spain, Belgium, Denmark, Sweden, France, Norway and the USA. The frequency of itraconazole 
resistance differs significantly in the literature, the average being approximately 2%. Although the centres 
in Manchester (UK) and Nijmegen (The Netherlands) report a particularly high incidence, and they also 
suggest the frequency has increased significantly in recent years [1, 3].

Although the activity and pharmacokinetics of itraconazole, voriconazole and posaconazole are entirely 
different; they are all triazole compounds that share similar chemical structures, consequently cross-
resistance is a risk. Currently the only oral therapeutic options to treat aspergillosis are triazole agents, so 
widespread cross-resistance would be devastating. Reports of azole cross-resistance are becoming more 
frequent, which is of concern [1, 4-6]. 

Patients with chronic aspergillosis and/or those with aspergillomas appear to be at higher risk of 
developing resistant infections [1]. Furthermore, drug exposure may also be a risk factor [1-3, 7, 8]. 
Resistance has been shown in some cases to develop in a relatively short period, plus the pattern of cross-
resistance may differ over time. With mounting numbers of immunocompromised patients requiring 
prolonged antifungal therapy the frequency of resistance might be anticipated to rise further. In addition to 
development in situ within the lung, the group in Nijmegen proposed that resistance had developed prior 
to infection in many of their cases, possibly driven by agricultural use of azoles [3]. 
Routine susceptibility testing of Aspergilli is now required in the clinical setting; to allow assessment of 
the incidence globally, and to enable individual targeted therapy. 

1. Howard, S.J., et al., Frequency and evolution of Azole resistance in Aspergillus fumigatus 

associated with treatment failure. Emerg Infect Dis, 2009. 15(7): p. 1068-76. 
2. Denning, D.W., et al., Itraconazole resistance in Aspergillus fumigatus. Antimicrob Agents 
Chemother, 1997. 41(6): p. 1364-8. 
3. Snelders, E., et al., Emergence of Azole Resistance in Aspergillus fumigatus and Spread of a 

Single Resistance Mechanism. PLoS Med, 2008. 5(11): p. e219. 
4. Mosquera, J. and D.W. Denning, Azole cross-resistance in Aspergillus fumigatus. Antimicrob 
Agents Chemother, 2002. 46(2): p. 556-7. 



4th ADVANCES AGAINST ASPERGILLOSIS 
February 4 – 6, 2010   Rome, Italy 

5. Gomez-Lopez, A., et al., In vitro activities of three licensed antifungal agents against spanish 

clinical isolates of Aspergillus spp. Antimicrob Agents Chemother, 2003. 47(10): p. 3085-8. 
6. Pfaller, M.A., et al., Wild-type MIC distribution and epidemiological cutoff values for Aspergillus 

fumigatus and three triazoles as determined by the Clinical and Laboratory Standards Institute broth 

microdilution methods. J Clin Microbiol, 2009. 47(10): p. 3142-6. 
7. Chen, J., et al., Mutations in the cyp51A gene and susceptibility to itraconazole in Aspergillus 

fumigatus serially isolated from a patient with lung aspergilloma. J Antimicrob Chemother, 2005. 55(1):
p. 31-7. 
8. Dannaoui, E., et al., Acquired itraconazole resistance in Aspergillus fumigatus. J Antimicrob 
Chemother, 2001. 47(3): p. 333-40. 



4th ADVANCES AGAINST ASPERGILLOSIS 
February 4 – 6, 2010   Rome, Italy 

SUSCEPTIBILITY TESTING, BREAKPOINTS AND MOLECULAR TESTING 

Maiken Cavling Arendrup, MD PhD 

Statens Serum Institut, Denmark 

Thursday, February 4, 2010 (11:50 – 12:15 PM)

Background:

Acquired resistance has been sporadically detected for almost any drug-bug combination. Infections due 
to such isolates are mostly seen after long-term exposure to antifungal compounds. An important 
exception, however, is the emergence of azole resistance in environmental and clinical isolates of A.

fumigatus in the Netherlands. Here 6% of the isolates are azole cross resistant, 94% of which share the 
same resistance mechanism and infections involving such isolates have been diagnosed in azole naïve 
patients. So far echinocandin resistance has only been demonstrated in patients following echinocandin 
exposure and apparently involves all three compounds.  

Susceptibility test methods:  

The reference methodologies CLSI and EUCAST susceptibility testing are both methods based on broth 
dilution. The methods differ in medium composition (glucose concentration), inoculum size and shape of 
micro titre wells (flat or round) but they are more alike than different. Whilst the endpoint reading is 
straight forward for azoles and amphotericin B due to the growth versus no growth pattern of inhibition, 
the endpoint determination for the echinocandins is more difficult to determine due to significant trailing 
growth. Thus for the echinocandins an MEC (minimum effective concentration) is defined as the 
concentration leading to aberrant hyphal growth. Recent data suggest that echinocandins resistance is not 
always reliably detected using this method indicating that further work is necessary in order to improve 
the in vitro susceptibility testing format for these compounds. Etest diffusion testing is an attractive 
approach as this testing principle is well known in most laboratories of clinical microbiology and due to 
its simplicity. For the echinocandins again however significant trailing in the inhibition zone makes the 
endpoint reading difficult. Recently, the use of screening agars containing fixed azole concentrations has 
been used and inter-laboratory testing demonstrated these to be well performing and attractive for initial 
screening for azole resistance. 

Breakpoint development process:

Breakpoints for Aspergillus spp. have not yet been established. An important and mandatory step in the 
process is the establishment of wild type (WT) distributions for each species and antifungal compound. 
Based upon these epidemiological cut off values (ECOFFs) can be determined as the upper limit for 
isolates with no resistance mechanisms. Recent work has established ECOFFs for EUCAST and CLSI. 
Until clinical breakpoints are established these may serve as susceptibility breakpoints defining isolates 
without acquired resistance mechanisms.
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Molecular testing:  

Underlying molecular mechanisms have been described for acquired resistance to azoles and 
echinocandins. For the azoles the primary mechanism is mutation in the target cyp51A gene. Mutational 
hotspots confirmed to cause resistance have been characterised in the gene at codons 54, 98, 138, and 220 
and additionally, mutations at codons 46, 147, 172, 216, 248, 255, 427, 431, 434 and 448 have been 
demonstrated in clinical isolates with azole resistance. However, clinical isolates with azole resistance but
no mutations in the cyp51A gene have recently been reported. For the echinocandins acquired resistance 
in a clinical isolate was recently associated with increased expression level of the FSK gene. In laboratory 
manipulated strains mutations in the ECM33 gene (afuEcm33) encoding cell wall proteins or mutations in 
the FKS1 gene encoding a subunit of the target enzyme have been demonstrated.

In conclusion susceptibility testing of Aspergillus is becoming more and more important not only from an 
academic and epidemiological point of view but for selecting appropriate treatment in individual patient 
cases. Molecular testing is a robust and reliable way of detecting characterised resistance mechanisms, 
however, resistant isolates with yet uncharacterised resistance mechanisms are continuously reported 
making in vitro susceptibility testing necessary as well.
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SECRETION STRESS & ANTIFUNGAL RESISTANCE: AN ACHILLES’ HEEL FOR A.

FUMIGATUS?

David S. Askew, PhD 
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Thursday, February 4, 2010 (12:15 – 12:40 PM) 

The ability of A. fumigatus to cause infection requires a steady supply of nutrients to fuel energy 
production and growth.  Like other filamentous fungi, A. fumigatus acquires these nutrients by absorption, 
a mode of nutrition that depends upon the secretion of extracellular hydrolases to break down the complex 
polymers that are present in human tissues.   A high rate of protein secretion exerts stress on the protein 
folding capacity of the fungal endoplasmic reticulum (ER), which is alleviated by the activation of a stress 
response pathway called the unfolded protein response (UPR).   Using mutants of the UPR we have 
examined the contribution of ER homeostasis to A. fumigatus virulence.   Our findings demonstrate that 
A. fumigatus relies upon the UPR, in addition to other mechanisms of ER quality control (ERQC), to 
sustain a high rate of protease secretion and to grow on polymeric substrates.   In addition, the UPR is 
essential to maintain cell wall integrity, particularly in areas of remodeling such as the hyphal tips and is 
essential for growth under conditions of thermal stress.     Finally, the ability of A. fumigatus to thrive in 
the host environment and to resist attack from antifungal drugs relies heavily upon the UPR.  Taken 
together, these data suggest that pharmacologic inhibition of ER homeostasis would enhance the efficacy 
of current antifungal therapy.



4th ADVANCES AGAINST ASPERGILLOSIS 
February 4 – 6, 2010   Rome, Italy 

INTRINSICALLY RESISTANT SPECIES

Paul E. Verweij, MD PhD 

University Medical Center St. Radboud, The Netherlands

Thursday, February 4, 2010 (12:40 – 1:05 PM) 

With the changes in taxonomy and the emergence of acquired resistance, there is also increased interest in 
antifungal susceptibility profiles of Aspergillus species other than A. fumigatus. It has been shown that 
patients with invasive infections due to A. terreus respond less well to amphotericin B. Also there is some 
evidence that amphotericin B is also less active against A. nidulans. However, due to the availability of 
molecular tools to identify isolates to the species level it appears that we need to re-assess the 
susceptibility according to the new taxonomy. For instance, it was recently shown that many cases of 
invasive aspergillosis in patients with chronic granulomatous disease were not caused by A. nidulans, but 
by the closely related species A. tertrazonus (Emericella quadrilineata). This species exhibited a different 
susceptibility profile compared to A. nidulans with respect to the activity of caspofungin and amphotericin 
B. The species complex of A. fumigatus now includes up to 30 new species on the basis of the polyphasic 
taxonomy. Some of these species show reduced susceptibility to antifungal agents, such as A. lentilus.
New species concepts have also been proposed for other sections such as the Nidulanti, Usti and Nigri

complex. A. ustus is now classified as A. calidoustus, a species that is pan-azole resistant. There is 
increasing evidence that these new species are clinically relevant and therefore there is increased need to 
identify the infecting isolate to the species level using sequencing tools, and to determine the in vitro 
susceptibility.
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INVASIVE ASPERGILLOSIS IN DEVELOPING COUNTRIES 

Arunaloke Chakrabarti, MD
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Thursday, February 4, 2010 (2:55 – 3:20 PM)

Currently, invasive aspergillosis (IA) is an important cause of morbidity and mortality of hospitalised 
patients of developing countries, though the exact frequency of IA is not known due to lack of adequate 
diagnostic mycology laboratories in such countries. Most clinicians are still unaware of the manifestations 
of IA. Only handful of centres from India, China, Thailand, Malaysia, Korea, Iran, Israel, Saudi Arabia, 
Sri Lanka, Egypt, Brazil, and Argentina have reported case series in the field of IA. The estimated number 
of IA is expected to be higher in developing countries compared to developed world due to below 
optimum hospital care practice, continuous hospital renovation work in the vicinity of wards occupied by 
immunocompromised patients, overuse or misuse of steroids by doctors and quacks (untrained health 
professionals), use of contaminated infusion sets/fluid, and increase in intravenous drug abusers. This is 
reflected by higher rate (6.1-90%) of IA in so-called immunocompetent hosts. Higher Aspergillus spore 
count in the hot and humid climate in developing countries (exceeding 12 X 106 / m3) is an additional risk 
factor for development of IA. Liver failure (33 cases at our centre), chronic obstructive pulmonary 
diseases (7.5%-94%), diabetes (2-17%), and tuberculosis (0-28%) are the new underlying diseases 
recognized for the development of IA. As tuberculosis patients are very high in number in developing 
countries, Aspergillus species get an opportunity to colonize tuberculous cavity and lead to IA in 
opportune moment. Even for patients with allergic bronchopulmonary aspergillosis, progression of 
disease to IA is reported. The clinical manifestations of IA have also certain peculiarities in developing 
countries. Besides usual invasive pulmonary aspergillosis, large numbers of cases of central nervous 
system (CNS) aspergillosis, and Aspergillus endophthalmitis are reported. CNS aspergillosis cases are 
largely due to extension of lesion from invasive fungal sinusitis. To diagnose the IA cases, the 
laboratories still rely considerably on conventional technique including direct microscopy, and culture. 
Galactomannan, -D glucan test, and DNA detection in IA are available only in few centres. Though the 
use of HRCT has become popular in many centres, still a large numbers of IA cases are diagnosed only 
post-mortem. Interestingly the comparative rate of Aspergillus flavus infection is high (up to 56%) in 
developing countries. It may be due to higher prevalence of A. flavus in the environment. Antifungal use 
is largely restricted to amphotericin B deoxycholate and itraconazole, though voriconazole, caspofungin, 
and lipid preparations of amphotericin B are available in the market. This is due to prohibitive cost of 
latter group of antifungal drugs in developing countries.
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ABPA IN CYSTIC FIBROSIS AND ASTHMA  

Marianne Skov, MD 

The Children's Hospital at Westmead, Denmark 

Thursday, February 4, 2010 (3:20 – 3:55 PM) 

The prevalence of allergic bronchopulmonary aspergillosis in cystic fibrosis patients is 2-10%, and in 
patients with asthma 1%. ABPA is a hypersensitivity reaction in response to Aspergillus antigens. It’s a 
Th2CD4 reaction with production of Aspergillus-IgG and IgE. The diagnosis remains difficult because 
the symptoms overlap with pre-existing symptoms in these patients. According to th CFF Concensus 
minimal criteria for ABPA include: 1. Clinical deterioration, 2. IgE > 500 IU/ml (200-500: re- test in 1-3 
mths), 3. Positive SPT or RAST, 4. Aspergillus-IgG or bnormal imaging. CT scan changes include central 
bronchiectasis (saccular), mucus plugging, bronchial wall thickening, mosaic perfusion and randomly 
scattered opacities. Golden standard treatment include oral azoles and oral glucocorticosteroids. 
Alternative treatment with high-dose-intravenous-pulse-methylprednisolone and anti-IgE-antibodies were 
shown to be effective. Risk factors for Aspergillus colonisation were suggested to be inhalation of 
steroids or antibiotics, as well as Aspergillus has been linked to other pathogens such as Pseudomonas. 
Genetic risk factors include CFTR mutation, HLA DR-2, MBL and various polymorphisms such as IL4-
receptor, IL-13, surfactant Protein A gene and toll-like receptor gene. Reduction of Aspergillus exposure 
is prophylactic.
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RISING TIDE OF TB AND CHRONIC PULMONARY ASPERGILLOSIS 

David W. Denning, MD 

University of Manchester, UK

Thursday, February 4, 2010 (3:55 – 4:20 PM)

Chronic pulmonary aspergillosis (CPA) is defined as the presence of at least one pulmonary cavity on 
chest imaging, with or without a fungal ball (aspergilloma) together with symptoms (usually weight loss, 
fatigue, cough, haemoptysis and breathlessness) for at least 3 months and serology or cultures implicating 
Aspergillus spp. It primarily occurs in those with apparently intact immune systems, but prior of 
concurrent pulmonary disease. The prevalence of CPA is not known. In our cohort of 126 patients for 
which the data has been collated, the following underlying diseases were thought to be the primary 
underlying cause: Classical TB 16%, atypical TB 14%, ABPA 12%, COPD/emphysema 10%, 
pneumothorax 10%, lung cancer survivor 10%, pneumonia 8%, sarcoidosis 7%, thoracic surgery 5%, 
rheumatoid arthritis (without immunosuppression) 3%, asthma (not ABPA or SAFS) 2%, SAFS 2%, 
bullae 1%, subacute invasive aspergillosis 1%, none 1%. Of these 126 patients, 10 had simple 
aspergillomas, 4 chronic fibrosing pulmonary aspergillosis and the remainder chronic cavitary pulmonary 
aspergillosis. 60% of the patients are men.  

Prior small studies identified TB as the underlying cause of CPA in 50-72% of CPA patients, but a larger 
UK study of 85 patients should TB to be underlying disease in 33% of cases (1955-1980). Approximately 
25-33% of patients recovering from pulmonary tuberculosis are left with pulmonary cavities, according to 
2 recent studies. In a natural history study of 544 patients who were left with a residual cavity of >2.5cm 
1 year after being cured of TB, 25% had positive Aspergillus antibodies (precipitins) and 17% had an 
aspergilloma or features consistent with one on radiographic assessment. A resurvey 3 years later found 
that 36% had positive Aspergillus antibodies and 22% had radiological aspergillomas. Overall this 
suggests that 8-12% patients who recover from classical tuberculosis develop CPA over 4 years.

In the UK there are ~5,000 cases of pulmonary tuberculosis, with ~7% mortality. This would suggest that 
as many as 350 new CPA cases arise in the UK each year, but this may be an over estimate because the 
rate of residual cavity after cure has not been determined recently. Worldwide in 2005 there were 
estimated to be ~4M smear positive TB cases, of which ~35% died, leaving ~2.5M survivors. If the rate 
of CPA following TB is as high as suggested by the data that would suggest ~250,000 new CPA cases 
arising annually from classical TB alone. Additional work needs to be undertaken to refine these 
estimates, using Aspergillus IgG testing in large carefully defined populations. 
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ASPERGILLOSIS IN ACUTE LEUKAEMIA 

Morena Caira, MD 

Universita Cattolica del Sacro Cuore, Italy 

Thursday, February 4, 2010 (4:50 – 5:15 PM)

The proportion of patients with malignancies who develop invasive fungal infections (IFI) has increased 
dramatically worldwide over the past few decades. The majority of these infections occurs in patients with 
hematological malignancies (HM). In two different multicenter surveys conducted in Italy between 1999 
and 2003 resulted to be the most frequent fungal complication both in patients treated with conventional 
chemotherapies and in those receiving transplant procedures (HSCT) [Pagano et al, Haematol 2006; Clin 
Infect Dis 2007]. A comparison between acute myeloid leukaemia (AML) and allogenic-HSCT revealed 
significant differences: proven/probable moulds infections were documented in 174 AMLs (incidence 
10.9%) and in 43 allo-HSCTs (6.3%, p-value <0.001) [Caira et al, Eur J Haematol 2008]. For this reason 
“aspergillosis” must be considered the fungal complication in AML. In general, the patient’s immune 
status, the degree of organ damage (e.g. mucositis), and microbial exposure (i.e. colonization, 
environment, and prior infection), are the major factors influencing the likelihood of IFI. The prognostic 
role of the degree and duration of neutropenia has been well described. In the last experience by the 
SEIFEM-group, focused on 140 patients with AML, a severe neutropenia at the onset of IFI has been 
reported in almost all cases (123/140, 95%). In 69% of patients it lasted over than 10 days [Pagano et al,
Haematol 2009]. Although several epidemiological studies have attempted to describe epidemiology of 
IFIs in HM, the impact of results was limited because of their retrospective design. Some data were 
lacking and information about risk factors remained often incomplete. At present a lively debate is 
focusing on the potential of Internet based software to revolutionize disease surveillance, simplify 
reporting, improve databases and optimize timing of interventions. A new prospective, web-based registry 
(called Hema e-chart) was thus designed to collect information on all febrile events (FE) in HM, with a 
special interest on IFIs [Pagano et al, J Chemother 2010, inpress].
Since March 2007 in 17 Haematology Units in Italy, patients (both adult and pediatric) with HM who 
were candidates for conventional chemotherapy and/or HSCT, have been enrolled in the registry and 
followed up prospectively. The adult population included 2681 HM; 725 FE were reported in this group 
(in particular 74% occurred in AML/myelodisplastic syndromes (MDS) and 8% in acute lymphoid 
leukemia). In AL/MDS bacterial infections were predominant (213/594 cases, 36%), followed by fungal 
(101, 17%), viral (2, 0.5%), and mixed infection (21, 3.5%). The remaining 257 cases (43%) were 
concluded as FUO. A total of 97 cases of proven/probable IFI (78% due to Aspergillus spp) have been 
registered and analized in AL/MDS.
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ASPERGILLOSIS IN TRANSPLANT PATIENTS 

Faouzi Saliba, MD 

Université Paris-Sud, France 

Thursday, February 4, 2010 (5:15 – 5:40 PM) 

Invasive Aspergillosis is the most frequent life-threatening fungal infection in solid-organ transplant 
recipients with a mortality rate ranging from 66 to 100%. Aspergillus fumigatus and Aspergillus flavus are 
responsible for nearly 90% of infections in SOT patients. Culture from sputum in only 8% to 34% and 
from bronchoalveolar lavage fluid in 45% to 62% of invasive pulmonary aspergillosis. Main risk factors 
for invasive aspergillosis : graft dysfunction, intensive immunosuppressive therapy, polyclonal and 
monoclonal antibodies as induction or treatment of rejection, renal failure and the need for hemodialysis.  

The major advance during the last decade is the use of targeted prophylaxis to high risk patients. We 
recently evaluated our Fungal prophylaxis using with Amphotericin B lipid complex in high-risk liver 
transplant recipients. From 1999 to 2005, data of 667 consecutive liver transplantations performed in 593 
patients were reviewed in our center. Mean age was 48.6  13.4 years, predominantly male (68.6%). 
18.2% of the patients were UNOS1 (in the ICU) prior to LT. Mean MELD score was 20.5  10.9. 146 
high risk LT recipients (21.9%) received fungal prophylaxis with low dose ABLC (1mg/Kg/day the first 
week, then 2.5 mg/Kg twice a week) for a mean duration of prophylaxis of 23  12 days.

Patient survival was respectively 88% and 73% at 1 and 5 years. Five-year survival rate was significantly 
lower in those patient with IFI compared to those without IFI (69% vs. 48%, logrank p=0.009). Fungal 
prophylaxis reduces significantly the incidence of invasive fungal infection and colonization during the 
first year (p<0.0001). Proven aspergillosis was lower in the ABLC group (1.4% vs 2.8%) without 
reaching significance.The 5-year patient survival rate of patients with aspergillosis was 60%. In the 
multivariate analysis, high MELD score (p<0.0001), the absence of fungal prophylaxis (p<0.0001), bilio-
digestive anastomosis (p=0.01) and bacterial infection (p=0.01) during the first month were independent 
risk factors of developing an IFI.

In lung transplant recipients, the median incidence of Aspergillus infections as reported in one 
metaanalysis was 6.2%. Half of the Aspergillus infections were tracheobronchitis or bronchial 
anastomotic infections, one third were invasive pulmonary, and 22% were disseminated infections. 
Fungal infections appear to have a bimodal presentation: early onset, in relation to difficult post-surgeries 
and prior colonizations, and late onset, primarily in relation to chronic rejection and terminal renal 
insufficiency. Overall mortality in lung transplant recipients with Aspergillus infections was 52%. Single 
lung transplant recipients (p = 0.03), and patients with late-onset infections (occurring at least 3 months 
after transplantation [p = 0.045]) infections had significantly higher mortality.  
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Prophylaxis with aerosolised lipid-based AmB products has several advantages over AmB deoxycholate : 
it can be administered at much longer intervals and is equally effective and better tolerated. Although 
several studies have been published using aerosolised AmB both as deoxycholate and lipid formulations,  
available data remain inconclusive owing a lack of standardisation of administration procedures and 
doses.

Addition of systemic antifungals to AmB formulations may further reduce nonparenchymal lung and 
nonpulmonary localisations. Voriconazole prophylaxis after lung transplantation was associated with a 
higher incidence of hepatotoxicity and similar clinical effectiveness when compared to itraconazole. 
Level monitoring of azoles and careful considerations of drug interactactions and dosage adjustement is of 
major importance.   
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CANDIDATE ASPERGILLUS VACCINES 

David A. Stevens, MD 

Stanford University, USA 

Thursday, February 4, 2010 (5:40 – 6:05 PM) 

To design an effective vaccine against A. fumigatus, the appropriate target antigen(s) must first be 
selected.  There are a number of previously discovered potential target antigens that could serve this 
purpose.  We have cloned several protein antigens that are good candidates to demonstrate proof of 
principle, and which could be used to develop a vaccine.  These candidates have been shown to be 
virulence factors in A. fumigatus infections or elicit strong immune responses in those with competent 
immune systems.    

Although carbohydrates as antigens produce T-independent immune responses, favoring humoral 
immunity and lacking memory, T cell receptors recognize glycotopes if they are presented in the 
appropriate MHC-binding context. Coupling to proteins convert glycotopes into complexes that produce 
T-dependent responses with memory cells. Glucans have also long been recognized as immune 
stimulators on their own. Several studies suggest an antibody response to -glucan is elemental in 
protection against some fungal infections. In addition, glucans have also been shown to act as adjuvants 
with fungal antigens.

Cross-protection against some fungal infections by immunization with heterologous fungi has long been 
known. Older and recent studies suggest the potential importance of glycans in stimulating a protective 
antifungal response. This and our studies with heat-killed Saccharomyces (HKY) protecting against 
murine aspergillosis, coccidioidomycosis and candidiasis lead to an exciting possibility of panfungal 
immunoprotection.

The success of conjugated vaccines in the bacterial field, and evidence that polysaccharide-protein 
conjugate vaccines can be effective against cryptococcosis and candidiasis suggest that a vaccine against 
Aspergillus may benefit by the inclusion of a glycan. This leads to the consideration of the importance of 
glycans, glycosylated proteins and glycan polymer-protein conjugates in further vaccine development.  
As mentioned, we have shown, in a series of studies that subcutaneous HKY is an effective vaccine 
against Aspergillus, Coccidioides or Candida challenge. The protection is not Saccharomyces cerevisiae

strain-specific nor even Saccharomyces species-specific. Alum potentiates HKY. Spleen cells and lymph 
node cells of vaccinees proliferate in response to HKY (CD3 and CD8 lymphocytes proliferate) and 
produce proinflammatory cytokines. These cytokines are also found in their BAL. Antibodies to glucan, 
mannan and Aspergillus proteins are made after HKY vaccination. In studies to elucidate the protective 
component in HKY we have shown that the cell wall glycans, mannan or glucan, as a vaccine each 
provide significant protection against Coccidioides or Aspergillus challenge, greatly enhanced by 
conjugation to protein. These results are indicative that glucan or mannan alone or conjugated with a 
protein, bovine serum albumin in the case of these studies, show promise as potential vaccine candidates  
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capable of inducing a protective response in models of highly lethal systemic fungal infection. 
Conjugation to a selected Aspergillus protein should produce the optimal result. 
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ADOPTIVE T CELL IMMUNOTHERAPY – INTO THE CLINICAL PRACTICE? 

Thomas Lehrnbecher, MD PhD 

Johann Wolfgang University of Frankfurt, Germany

Thursday, February 4, 2010 (6:05 – 6:30 PM) 

Patients undergoing allogeneic stem cell transplantation are at high risk for invasive fungal infection, 
which is mostly caused by Aspergillus spp. Up to two third of invasive aspergillosis (IA) occur after 
engraftment, when the neutrophil count has normalized, but cellular immunity is still impaired. Despite 
the availability of new and potent antifungal compounds, the mortality of IA in this patient population 
remains inacceptably high, in particular in patients with delayed or suppressed immune reconstitution. 
Unfortunately, the poor prognosis of IA in allogeneic transplant recipients could not be improved to date 
by various immunotherapeutic approaches, such as granulocyte transfusions or the administration of 
hematopoietic colony stimulation factors (G- and GM-CSF), cytokines and interferons. There is a 
growing body of evidence that T cells play an important role in the host defense against Aspergillus spp, 
and therefore, adoptive transfer of antifungal T cells might be beneficial. In fact, one group transfused 
anti-Aspergillus T cells to 10 patients after haploidentical stem cell transplantation who had evidence of 
IA (e.g., pneumonia, positive galactomannan test). Galactomannan antigenemia resolved in all patients 
within six weeks of infusion (P<.002 versus controls), and 1/10 patients died versus 6/13 controls not 
receiving immunotherapy. However, anti-Aspergillus TH1 cells were generated by limiting dilution which 
required a minimum time of 25 days. Although a protocol for the rapid and clinical scale generation of 
anti-Aspergillus T cells has recently been reported, it is currently unclear which Aspergillus antigen or 
antigen combination should be used for the generation of anti-Aspergillus T cells, since different 
Aspergillus antigens may induce different and potentially deleterious immune responses. However, 
because of the extremely poor prognosis, we believe that the available data justify the evaluation of 
adoptive immunotherapy with anti-Aspergillus T cells in allogeneic hematopoietic stem cell recipients 
with IA. In this respect, collaborative clinical trials should first address safety and toxicity by using 
increasing numbers of adoptively transferred anti-Aspergillus T cells. Then, efficacy should be evaluated 
in different clinical settings (e.g., prophylactic and therapeutic), and efforts should be undertaken to 
characterize those patient groups who will ultimately benefit from the administration of anti-Aspergillus T 
cells.
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NAMING ASPERGILLUS SPECIES: EVOLVING APPROACHES TO FACILITATE 

STABILITY 

David L. Hawksworth, PhD 

Universidad Complutense de Madrid, Spain 

Friday, February 5, 2010 (8:00 – 8:45 AM) 

The naming of fungi is currently governed by the International Code of Botanical Nomenclature, which is 
revised every six years at an International Botanical Congress. This Code is concerned only with 
nomenclature, and not with taxonomy; it prescribes what names should be used in a particular taxonomic 
scheme. The main two areas where instability of names in Aspergillus can arise from the current Code are 
the resurrection through new typifications of long-forgotten names, and allowing a different name to be 
used when a sexual stage is discovered. The issue of the resurrection of old names is uniquely addressed 
in the family to which Aspergillus belongs through the adoption of a protected List of Names in Current 
Use at the 1993 International Botanical Congress. Of major concern is the issue of dual nomenclature, 
especially as with molecular data a fungus with no known sexual stage can be classified unequivocally 
along with one or more that do have sexual states. Mycologists in general now wish to abandon the 
current provisions of the Code and move to a position of "one name for one fungus". The first steps 
towards this end were taken at the 2005 Congress, and the next are currently being debated by a Special 
Committee appointed to address the issue. Proposals from that Committee are to be debated at the 
International Mycological Congress in Edinburgh in 2010. Mycologists working with particular genera, 
such as Aspergillus, need to be considering how best to proceed. Against this groundswell, in the case of 
Aspergillus, the return to the earlier position adopted by and strongly advocated by Kenneth Raper (1908-
1987) "that the generic name Aspergillus should be applied  . . . . whether or not an ascosporic [i.e. 
sexual] stage was produced" now merits serious consideration – and would surely be welcomed by 
medical and industrial mycologists. And, while the debate is underway, it would be prudent and 
responsible for mycologists discovering new states of fungi to refrain from giving them separate formal 
names. 
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PRIMARY DIAGNOSTIC APPROACHES – MOLECULAR TESTING 

Stephane Bretagne, MD 

Paris XII University, France 

Friday, February 5, 2010 (9:00 – 9:25 AM)

The primary goal of molecular methods is to reduce the detection threshold compared to conventional 
methods. They have also the potential to detect non-cultivable and/or non-viable microorganisms. 
Polymerase chain reaction (PCR) based DNA amplification using Taq polymerase is by far the most 
popular technique, although alternative methods exist such as RNA detection or isothermal amplification. 
PCR is sought to be a very simple technique, as it only needs to know the sequence of the DNA to be 
amplified and to design a pair of primers, usually trough specific software. Molecular amplification can 
be achieved using a wide variety of methods, equipment, fluorescent detection dyes, and PCR chemistries. 
Several clinical specimens can be used, mainly blood/serum for candidemia and invasive aspergillosis, 
and BAL fluid samples for aspergillus infections. 

For yet unknown reasons, the amount of fungal DNA available for amplification in blood has always been 
low. Several hypotheses can be raised, from the difficulty to free DNA from fungal hyphae to the rapid 
clearance of circulating DNA. As a result, a huge attention must be paid to the limit of detection of the 
method, the eviction of false positive and false negative results. Published assays have been 
heterogeneous with respect to fulfillment of these requirements. This explains why PCR is still not 
included in the revised EORTC/MSG definitions of invasive fungal infections. 

To include qPCR in the armentarium for diagnosis of invasive fungal infection, standardization is 
mandatory. Initial attempts to reach a consensus have focused on the platform and primer sets used. 
However, universal consensus seems unrealistic. In contrast, some procedures can be implemented 
irrespective of which device is in use. Limiting false positive results due to contamination with previously 
amplified products needs close tube formats such as quantitative-PCR. Environmental source of fungal 
DNA is quite impossible to get rid of. On the other hand, internal control is compulsory to limit false 
negative results and to use the quantitative results provided by qPCR. 

Whichever technique is used, further clinical validation in prospective multicenter studies, designed to 
include PCR assays in clinical management strategies, is mandatory to improve the prognosis of patients 
with life-threatening fungal infections. 



4th ADVANCES AGAINST ASPERGILLOSIS 
February 4 – 6, 2010   Rome, Italy 

GALACTOMANNAN AND RESPONSE TO THERAPY 

Thomas F. Patterson, MD 

University of Texas - San Antonio, USA 

Friday, February 5, 2010 (9:25 – 9:50 AM)

Measurement of Aspergillus galactomannan from serum and other body fluids is well-established as a 
useful means to establish a diagnosis of invasive aspergillosis.  Serial measurements of galactomannan 
levels have been shown to correlate with progressive infection or with successful outcomes of therapy in 
both pre-clinical models as well as in human infections.  However, there are several important 
considerations in the use of serial galactomannan measurements for determining therapeutic responses.  
For example, a number of factors significantly reduce levels of circulating galactomannan including the 
use of mould-active antifungal therapy or prophylaxis, immune status of the host and importantly extent 
of infection.  In animal models, studies have demonstrated that while serial measurements of 
galactomannan correlate with successful therapy, extensive infection frequently remains despite the 
reduction of antigen levels to undetectable levels.  Clinically, galactomannan levels are often reduced to 
undetectable levels soon after therapy is initiated so that early discontinuation of therapy cannot be 
recommended based on galactomannan detection alone in that setting.  Additionally, in pre-clinical 
models as well as in clinical infection, substantial variability in positivity occurs, particularly at lower 
levels of antigenemia.  The test may not be persistently positive despite invasive infection, particularly if 
localized to the lung or if anti-mould agents are administered.  The question of a paradoxical effect of 
antifungal therapy on levels of circulating galactomannan could also confound interpretation in some 
settings. That effect, which is the release of galactomannan in response to anti-mould therapy, has been 
suggested in some studies but not confirmed others and seems unlikely to impact serial measurements of 
galactomannan in most patients. One potentially important use of serial galactomannan measurements is 
in the setting of radiographic progression associated with recovery of neutrophils.  In the setting of 
immune reconstitution, persistently low levels of galactomannan may suggest immune recovery rather 
than progressively increasing galactomannan levels that would be predicted if the patient were to have 
persistent or worsening infection. Detection of galactomannan in other body fluids such as respiratory 
samples has been very useful in increasing diagnostic sensitivity of the assay but serial responses to 
therapy in those settings has not been established.  In summary, serial measurements of galactomannan in 
general correlate with response to therapy but should be interpreted along with other measures of outcome 
in patients with invasive aspergillosis. 
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DETECTION OF FUNGAL INFECTIONS WITH RADIOLABELED ANTIFUNGAL AGENTS  

Antonella Lupetti, MD 

Universita degli Studi di Pisa, Italy 

Friday, February 5, 2010 (9:50 – 10:15 AM)

Most infections are diagnosed on the basis of clinical history, physical examination, imaging techniques, 
laboratory tests and identification of pathogens in body fluids and biopsies. However, fungal infections are 
often difficult to diagnose, because signs and symptoms are non-specific or mild often as a result of 
immunosuppression, yet correct diagnosis at an early stage of the disease is critical for a favourable outcome. 
Moreover, only a few diagnostic tests for the specific detection of fungi are currently available and they 
suffer from several drawbacks. In such patients nuclear medicine can make an important contribution to 
the non-invasive diagnosis of fungal infections provided that tracers selectively accumulating in 
mycologically infected areas are available. To this aim tracers that bind preferentially to fungi are used. 
Current tracers include: technetium-99m (99mTc)-poly(ethyleneglycol)-(PEG)-liposomes, iodine-123-
(123I)-labeled chitinase, fluorine-18-(18F)- or 99mTc-fluconazole and 99mTc-labelled antifungal peptides.
Unfortunately, most of these tracers lack the ability to discriminate between infection and inflammation 
and therefore are not usefull for the diagnosis of infections.

Since antimicrobial peptides often display preferential binding to micro-organisms over mammalian cells, 
promising radiopharmaceuticals for discriminating infections from inflammations may be recruited from 
the array of human antimicrobial peptides/proteins, such as ubiquicidin, lactoferrin, and fragments 
thereof. On the basis of their favourable binding characteristics, fast and easy penetration into the infected 
area and rapid clearance from the circulation (half-life ~ 30 min) via the kidneys, several 99mTc-
antimicrobial peptides have been selected that distinguish infectious foci from sites of sterile 
inflammation. Accumulation of 99mTc-antimicrobial peptides at sites of experimental infection correlated 
well with the number of viable micro-organisms present. This observation allowed us to monitor with 
99mTc-ubiquicidin 29-41 peptide the efficacy of antimicrobial therapy in mice infected with 
Staphylococcus aureus. However, none of the peptides tested so far was able to discriminate between 
fungal and bacterial infections.

In the attempt to develop a tracer for fungal infections, the antifungal agent fluconazole was synthesized 
with fluorine 18 (18F). However, this approach suffered from the drawback of major radioactive deposits 
in the liver. In order to develop a better tracer, fluconazole was labeled with 99mTc. This 
radiopharmaceutical accumulated rapidly at sites of Candida albicans infections, but not at sites of 
bacterial infections and sterile inflammatory processes. Interestingly, accumulation of 99mTc- fluconazole 
at sites of C. albicans-infection correlated well with the number of viable yeasts present. Unfortunately, 
99mTc-fluconazole poorly accumulated in Aspergillus fumigatus-infected thigh muscles of leukocytopenic 
mice, which was predictable since fluconazole is not effective  against A. fumigatus.

Finally, the possibility that other (radiolabeled) antifungal agents, e.g. voriconazole, caspofungin, which 
are effective in treating invasive aspergillosis, or other cationic peptides showing preferential antifungal 
over antibacterial activity could be promising candidates for scintigraphic detection of fungal infections. 
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NOVEL DIAGNOSTICS: BREATH TESTING  

Stephen T. Chambers, PhD 

Otago University, New Zealand 

Friday, February 5, 2010 (10:15 – 11:10 AM)

Breath testing to diagnose pulmonary aspergillosis is attractive because of the proximity of the lesion to 
the sampling and simplicity of obtaining a diagnostic specimens. With advances in sensor technology 
several new diagnostic approaches have been trialled to detect volatile organic compounds (VOC’s) 
including the electronic nose, selective ion flow mass spectroscopy (SIFT) and gas chromatography with 
Mass spectroscopy. The electronic nose depends on computer aided pattern recognition but the identity of 
VOC’s detected is not necessarily known and includes host derived VOC’s. SIFT mass spectroscopy 
produces rapid on line results but has limited sensitivity. GSMS is slow and requires pre-concentration 
techniques but is highly sensitive and specific.   

We have used GCMS to identify  specific aspergillus derived targets which may be detectable with other 
technologies as they develop.

2-Pentyl furan (2PF) is derived enzymatically from linoleic acid by Aspergillus fumigatus and is 
detectable by GCMS in the head space of cultures A. fumigatus, Fusarium spp., Aspergillus terreus, 

Aspergillus flavus and to a lesser extent by Aspergillus niger but not bacterial respiratory pathogens 
strains except for Streptococcus pneumoniae when cultured on blood agar. 

As 2-PF is not known to be produced by mammalian metabolism  and an observational study was 
performed in adult subjects at risk of colonisation with A. fumigatus and invasive aspergillosis. 2-PF was 
detected in 0/14 healthy controls, 1/10 neutropenic subjects and 16/33 with lung disease. The sensitivity 
and specificity of the 2-PF breath tests compared with recurrent isolation of aspergillus from sputum over 
2 months or from BAL was 77% and 78% respectively.

2-PF is not normally present in the breath and its presence probably reflects the active metabolism of A. 
fumigatus in the airways. 2-PF detection in breath warrants further investigation as the basis of a 
diagnostic breath test for aspergillus infection.
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CLINICAL RISK FACTORS FOR IA 

John W. Baddley, MD 

University of Alabama - Birmingham, USA 

Friday, February 5, 2010 (11:10 – 11:35 AM)

Invasive aspergillosis remains an important cause of morbidity and mortality among 
immunocompromised persons.  Identification of clinical risk factors may aid development of prevention 
measures.   A variety of risk factors for IA have been determined and may be related to the host, 
underlying diseases  or co-morbidities, medications, and environmental or nosocomial factors, among 
others.  Any characteristic that has an impact on neutrophil quantity or function may affect risk of IA.  
Clinical risk factors have been studied most thoroughly in patients with hematologic malignancies or 
hematopoietic stem cell transplants.  Important risk factors include neutropenia, graft-versus-host disease, 
corticosteroid use and type of transplant.  Among solid organ transplant recipients, the greatest risk factor 
relates to the net state of immunosuppression, while many risk factors are organ specific. Allograft 
function, organ dysfunction (renal, liver) and CMV disease are important risk factors for IA in  solid 
organ transplant patients.   Other important groups at risk for IA include patients hospitalized in intensive 
care units and those with chronic obstructive pulmonary disease receiving corticosteroids.  With advances 
in chemotherapeutic regimens, transplant immunosuppressives and other antibody immunomodulators, 
the risk of IA may be increasing in certain patient populations.  For example, fungal infections associated 
with anti-TNF therapy are increasingly reported.  This presentation will discuss traditional and emerging 
clinical risk factors for IA.  
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POLYMORPHISMS IN TOLL-LIKE RECEPTORS AND SUSCEPTIBILITY TO INVASIVE 

ASPERGILLOSIS 

Pierre-Yves Bochud, MD 

University of Lausanne, Switzerland 

Friday, February 5, 2010 (11:35 – 12:00 PM)

Invasive aspergillosis (IA) is one of the most important infections in hematopoietic stem cell transplant 
(HSCT) recipients, with an incidence rate of up to 10% and an associated mortality ranging from 50% to 
80%. However, it is unclear why certain patients develop IA while others undergoing identical transplant 
treatments with similar post transplant immunosuppression, do not. Toll-like receptors (TLRs) act as 
sentinels of the innate immune system. Strategically located at the surface or within endocytic vesicles of 
cells, such as macrophages, monocytes or dendritic cells, they interact with molecular patterns from 
pathogens to initiate inflammatory and subsequent adaptive immune responses. Polymorphisms in TLRs 
and their associated transduction molecules may influence immune activation. They have been associated 
with increased or decreased susceptibility to several types of infections. Studies using in vitro or ex vivo

experiments showed that the innate immune detection of Aspergillus fumigatus is mediated through 
several TLRs, including TLR4, TLR2  and other innate immune receptors such as Dectin-1. 
Polymorphisms in genes encoding these receptors, when present in HSCT donors and/or recipients, 
particularly TLR4, have been shown to be associated with increased or decreased susceptibility to IA. 
Detection of such polymorphisms before transplantation, together with appropriate clinical and 
demographic factors, may help elaborate novel preventive strategies. 
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GENETIC SUSCEPTIBILITY TO ASPERGILLOSIS IN ALLOGENEIC STEM CELL 

TRANSPLANTATION 

Agostino Carvalho, MD 

University of Perugia, Italy 

Friday, February 5, 2010 (12:00 – 12:25 PM) 

The traditional view of immune suppression as a key risk factor for susceptibility to infections needs to be 
accommodated within new conceptual advances on host immunity and its relationship to infections. The 
discovery of genetic variants in TLR genes has highlighted a potential link between genetic variation of 
the immune system and susceptibility to infections. In this regard, recent findings have confirmed an 
important role for common polymorphisms in TLR4 in susceptibility to invasive aspergillosis. Using a 
candidate gene approach, we investigated the association between polymorphisms in several immune 
genes and susceptibility to aspergillosis following T-cell-depleted allogeneic stem cell transplant (allo-
SCT). In accordance with previous observations, we found that the presence of the common TLR4

p.Asp299Gly polymorphism in donors was associated with fungal colonization. On the other hand, no 
role for polymorphisms in TLR2 and TLR9 was observed. Furthermore, polymorphisms in other genes 
directly related with host immune responses have also been shown to modulate susceptibility to 
aspergillosis, at least in the stem transplantation setting. Examples include genes involved in the IL-
23/Th17 inflammatory signaling pathway or those affecting the function of indoleamine-2,3-dioxygenase 
(IDO), a critical enzyme for the establishment of immune tolerance. Specifically, a non-synonymous 
polymorphism affecting the IL-23 receptor has been associated with decreased risk of aspergillosis and 
with improved overall survival, a finding consistent with the protective effects of IL-23 signaling 
attenuation in experimental aspergillosis in murine models. In addition, polymorphisms in IL17A and 
IL17F appear not to play a role in susceptibility to aspergillosis. Overall, and although validation studies, 
together with a further understanding of the functional impact of these variants, are ultimately required, 
our results nevertheless support genetic variability of immune genes as an important prognostic factor for 
the outcome of allo-SCT, in particular regarding aspergillosis, therefore suggesting a potential usefulness 
in donor selection and patient evaluation. 
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ASPERGILLOSIS:  NOSOCOMIAL OR COMMUNITY ACQUIRED? 

Philippe Vanhems, MD PhD 

Hôpital Edouard Herriot, France 

Friday, February 5, 2010 (12:25 – 12:50 PM)

Discrimination between hospital and community acquired infection is important for investigation and 
prevention.  Hospital acquired infections require appropriate hospital control measures to prevent 
additional cases.  Legal consequences with money penalties for the hospital are also frequent.  A hospital 
acquired infection is an infection that develops within a hospital or is caused by microorganisms acquired 
during the hospital stay.  This infection must not be in incubation at the patient’s hospital admission.  
Futhermore, the definition of hospital acquired infection is based on epidemiological criterion such as the 
time elapsed between admission and onset or microbiological criterion.This definition might be difficult 
to apply for invasive aspergillosis. Invasive aspergillosis often occurs in patients with severe 
immunosuppression (i.e. hematopoeitic stem cell transplant (HSCT) recipients and the identification of 
the source of exposure may be difficult to determine since it can be outside or inside the hospital. 
Aspergillus fumigatus is ubiquitous and has been found in many different environmental conditions in the 

world. For example, exposure in farming location and rural areas is very common.  Another issue is the 
lack of valid and reproductive data on the incubation period.  The usual definition of hospital acquired 
infection is based on onset after 48 hours of hospitalization. This definition is rarely helpful for invasive 
aspergillosis while various incubation durations were reported between 3 days to more than 7 days after 
admission or 12 days after profound neutropenia until a couple of weeks.  The incubation duration of 
invasive aspergillosis is related to different determinants including the severity of immunosuppression 
and the quality of the environment. Another mean to explore the incidence of hospital acquired invasive 
aspergillosis is to analyze the studies reporting the impact of interventions to improve air quality.  Studies 
on the hospitalization of patients in a protective environment using laminar air flux, or rooms with HEPA 
filtration and positive pressure provide interesting observational data helpful to estimate the risk of 
hospital-acquired invasive aspergillosis.Molecular typing systems were also used for helping clinical 
diagnosis but also to compare environmental and clinical samples.  However, it might be difficult to find 
an exact similarity between environment and clinical strains. A reason is the wide diversity of Aspergillus

spp in the environment.Another topic of interest is to explore the impact of colonization at the sinus or 
airway of patients at hospital admission on the risk to develop invasive aspergillosis. Intuitively, such 
conditions would facilitate invasive aspergillosis in case of immunosuppression.  In that case, the 
prevention measures differed from primary infection by Aspergillus at the hospital. In addition, the 
definition of nosocomial invasive aspergillosis remains a difficult task.  A better understanding of early 
events related to invasive aspergillosis onset will help to better prevent this disease for which the 
prognosis remains very severe. 
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UTILITY OF IMMUNODIAGNOSTICS FOR DIFFERENT SYNDROMES CAUSED BY 

ASPERGILLUS

Kieren A, Marr, MD 

Johns Hopkins University, USA 

Saturday, February 6, 2010 (8:00 – 8:45 AM) 

Aspergillus species cause a spectrum of illnesses, ranging from allergic to invasive diseases. The type of 
syndrome is largely defined by the hosts’ immune response to the fungus in the airway or in tissues. 
When considering that the syndrome itself is a combined function of both fungal factors and the host’s 
response, it makes sense that diagnostics have evolved to include both the measurement of fungal factors, 
and variables that describe the hosts’ immune response. This is particularly important, as Aspergillus 
species can be present in the airways, and perhaps even in other tissues, without causing disease. This 
presentation will discuss the utility of immunodiagnostics, specifically, measurement of 
Aspergillus-specific antibody responses and cellular immunity, in predicting allergic and invasive 
aspergillosis, with consideration of the immunopathogenesis of disease.Our current understanding of the 
pathogenesis of disease is that inhaled conidia are cleared from the airway on an ongoing basis, by 
resident phagocytic cells (epithelial cells, macrophages) that do not generate inflammatory responses 
unless they sense organisms of a more mature morphotype (swollen conidia / hyphae). Recognition of 
these more mature forms generates a cascade that triggers acute inflammation and induces an environment 
in which antigen presenting cells mature to a distinct phenotype, effectively tailoring cellular immunity. 
New data show that specific antigens- proteases- may be processed by different cells, basophils, 
instructing allergenic properties. Thus, the nature of B cell and T cell responses – specifically, the 
promotion of specific antibodies and type of cellular immunity (Th1-Th2-Th17) is a combined function of 
the nature of antigens produced by the fungus, as well as the inflammatory environment tailored by the 
presence or absence of specific pathogen associated molecules, and the hosts’ genetic make-up. 
Historically, we have appreciated that people with allergic aspergillosis produce Aspergillus-specific IgG 
and IgE to multiple allergenic proteins. These allergens are also recognized by CD4+ T cells that have a 
Th2 phenotype. More recently, data suggest that healthy, non-allergic people demonstrate antibody 
responses to multiple Aspergillus “allergens”, and they have circulating CD4+ T cells with variable 
cytokine expression profiles; baseline cellular immunity is variable, even in a healthy population. These 
responses may be important when considering risks for both allergic- and invasive disease after secondary 
immunosuppression. It is likely that the nature, and extent of Aspergillus-specific cellular immunity is 
dictated both by the hosts’ efficacy in clearing airway conidia (effectively limiting exposure to hyphal 
excreted allergenic proteins), and by other genetic variables that dictate early and late inflammatory 
responses.  For this reason, measurement of antibody and/or specific cellular immunity may allow us to 
identify peoplewith high risks for both allergic and invasive aspergillosis.
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CLINICAL SIGNIFICANCE OF ASPERGILLUS ISOLATED FROM THE RESPIRATORY 

TRACT OF CRITICALLY ILL PATIENTS 

Elie Azoulay, MD 

Hopital Saint-Louis, France 

Saturday, February 6, 2010 (9:00 – 9:25 AM) 

Isolation of aspergillus sp. from the respiratory tract of critically ill non-immunocompromized patients is 
a rare but increasing event. In this context, the spectrum of the disease varies from colonization to 
invasive infection, however, patients without prolonged neutropenia or altered lymphocyte functions may 
die with unrecognized or already diagnosed invasive aspergillosis. The typical picture is encountered in 
patients with structural lung diseases (such as COPD) receiving or not long term steroids. In addition, 
some patients who survive the acute phase of severe sepsis and septic shock may present with invasive 
pulmonary aspergillosis. In this case, ICU acquired immunoparalysis is often advocated as the reason for 
such infections.

Several issues are raised by the evidence that invasive pulmonary aspergillosis may occur in non-
immunocompromized critically ill patients: 1) should we rest on diagnostic criteria that have been 
proposed for hematological patients? 2) should we better identify patients at risk for the disease to 
monitor them adequately and maybe implement preemptive strategies in case of non-resolving pulmonary 
infiltrates? 3) how could we effectively distinguish colonization from acute or subacute invasion? 4) are 
therapeutic guidelines recommended for hematological patients valid in the ICU context; is there a lace 
for prophylaxis? Last, given the poor outcome reported in ICU patients with invasive pulmonary 
aspergillosis, is there a place for immunomodulation in these patients?  



4th ADVANCES AGAINST ASPERGILLOSIS 
February 4 – 6, 2010   Rome, Italy 

SEVERE ASTHMA AND ASPERGILLUS

Ritesh Agarwal, MD 

Postgraduate Institute of Medical Education and Research, India 

Saturday, February 6, 2010 (9:25 – 9:50 AM) 

Numerous studies have linked worsening asthma with fungal exposure. Aspergillus is a ubiquitous mold, 
and is known to worsen IgE-dependent asthma. Aspergillus-hypersensitive asthma (AHA) is defined as 
the presence of an immediate-type cutaneous reaction to commercial extracts of Aspergillus fumigatus or 
an indigenously prepared Aspergillus mix in the laboratory, in the asthmatics. The prevalence of AHA 
varies from 15-48%; however, its clinical significance remains unclear. In the recently published 
European Community Respiratory Health Survey, the frequency of sensitization to Alternaria or 
Cladosporium, or both, was a powerful risk factor for severe asthma in adults. Previous studies have 
shown that exposure to environmental fungi increased the risk of death from asthma and also acute attacks 
of asthma requiring intensive care unit admission. However, none of these studies specifically evaluated 
aspergillus hypersensitivity with asthma severity. In a study published in 1978, 28% of the asthmatics 
from Cleveland and 23% from London had AHA, and interestingly this was related to the severity of 
airways obstruction. In another study published from India, 28.5% had positive skin reactivity to 
Aspergillus antigens. Although the duration of asthma was longer and age of onset of asthma was 
significantly earlier the lung function test did not vary significantly. A recent study suggested that severe 
asthma with fungal sensitization responds to oral antifungal therapy with improvements in quality of life 
in about 60% of such patients. This review summarizes the previous and ongoing studies of aspergillus 
sensitization complicating bronchial asthma, the clinical significance of aspergillus hypersensitivity in 
patients of asthma, specifically with regards to the severity of disease and disease control. 
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MONITORING ACQUIRED IMMUNOSUPPRESSION IN THE ICU PATIENT 

Guillaume Monneret, MD 

Universite Lyon, France 

Saturday, February 6, 2010 (9:50 – 10:15 AM) 

Intensive Care Unit (ICU)-acquired immunosuppression represents a major although largely under-
recognized healthcare problem worldwide accounting for thousands of deaths every year. It is now agreed 
that various types of injury (sepsis, burn, trauma, surgery, pancreatitis) deeply perturb immune 
homeostasis by inducing an initial tremendous systemic inflammatory response (SIRS) which is 
accompanied by an anti-inflammatory process, acting as a negative feedback. This compensatory 
inhibitory response secondly becomes deleterious as nearly all immune functions are compromised – 
including lymphocyte, monocyte, dendritic cell alterations. These alterations might be directly responsible 
for worsening outcome as they may play a major role in the decreased resistance to nosocomial infections 
in patients who survived initial resuscitation. As evidence, an important part of nosocomial infections 
observed in ICU patients are due to commensals, which become pathogenic solely in fragile, 
immunocompromised host. This is especially true for fungal infections. To date, no clinical signs are 
relevant for the diagnosis of immunosuppression in these patients. This presentation focuses on immune 
dysfunctions described so far in septic patients and on related biomarkers usable on a routine standardized 
basis for prediction of adverse outcome and occurrence of secondary nosocomial infections. Such a 
monitoring could be useful in clinical practice to identify at-risk patients in whom an adapted strategy has 
to be applied, such as intensive screening of infections, limitation of as much as possible other risk factors 
(catheters, invasive device), and directed immunostimulation, if necessary. Such an immunostimulating 
therapeutic strategy might improve patients’ immune response and thus limit the occurrence of secondary 
infections or accelerate their resolution. While different drugs (IFNg, GM-CSF) have been already 
assessed in this condition and others appear as good candidates (IL-8, Flt3-L), this approach requires 
additional clinical trials. This aspect will be evoked in the presentation as well.  
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IS COMBINATION THERAPY ALWAYS JUSTIFIED FOR IA IN ICU?

Raoul Herbrecht, MD

Hopitaux Universitaires de Strasbourg, France

Saturday, February 6, 2010 (10:15 – 10:40 AM) 

The objective is to summarize the data on combination antifungal therapy in invasive aspergillosis in 
critical care patients starting from the rational for its use and ending with the latest clinical data. 
Combination therapy can confer antimicrobial synergy, complementary pharmacokinetics, broader 
spectrum, or reduced acquired resistance. However combination may also lead to antagonism or to 
increased toxicity and will considerably increase antifungal drug acquisition costs. Despite a large amount 
of preclinical data mostly showing additive or synergistic effects for various combinations of a newer 
azole and an echinocandin or of a polyene and an echinocandin in invasive aspergillosis, clinical data are 
insufficient to support any recommendation for a routine use of such combinations for primary therapy of 
invasive aspergillosis even in critical care patients. A well-designed clinical trial is on going to explore 
the benefit of combination therapy compared to monotherapy in invasive aspergillosis in patients with a 
hematological condition. In addition to assessment of combination strategies, we also need to optimize 
monotherapy especially in taking into account the high variability in pharmacokinetics of the azoles and 
the insufficient data with higher doses of the echinocandins in Aspergillus infections.  
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IMPACT OF ASPERGILLUS PROTEASES ON ALLERGIC SENSITIZATION AND THE LUNG 

David B. Corry, MD 

Baylor College of Medicine, USA 

Saturday, February 6, 2010 (11:10 – 11:35 AM) 

One of the greatest challenges to the field of immunology is to develop a plausible model of allergic 
disease pathogenesis that links in molecular detail etiologic environmental factors to disease initiation and 
propagation.  We describe such a model of allergic lung disease based on fungal infection of the airways 
and secretion locally of highly allergenic proteinases.  A common biochemical feature of diverse 
respiratory allergens is the presence of potent proteinase activity.  Experimentally, fungal proteinases are 
powerful allergens that induce allergic lung disease strongly resembling atopic asthma and induce 
bystander atopic responses to otherwise bland allergens.  Active fungal proteinases were readily detected 
in the house dust of asthmatic children, but were present in implausibly low concentrations to be 
implicated as etiologic agents of human respiratory tract allergic disease.  Moreover, proteinase-active 
dust extracts were alone insufficient to initiate asthma-like disease in mice.  However, conidia of 
Aspergillus niger, the most commonly isolated fungus from house dust, readily established a contained 
airway mucosal infection and induced allergic lung disease and atopy to an innocuous bystander antigen.
Using proteinase-deficient fungal mutant strains, it was possible to demonstrate that proteinase produced 
by A. niger enhanced fungal clearance from lung and was required for robust allergic disease.  The 
allergic cytokines interleukin 13 (IL-13) and IL-5 were also induced by fungal proteinases and were 
required for optimal clearance of lung fungal infection.  Eosinophils, the most characteristic inflammatory 
cell generated during allergic reactions, further demonstrated potent anti-fungal activity in vitro.  Chitin, 
beta glucan and other allergenic environmental molecules have been described, but we propose that the 
key molecular environmental trigger of allergic responses is proteinase activity.  Although proteinases 
derived from diverse sources can contribute to allergic airway responses, we further propose that in many 
instances such proteinase is fungal in origin and is produced in situ during active, contained infection of 
the airway that is initiated upon inhalation of viable conidia.
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THE DECTIN-2/FCRGAMMA/SYK/CYS-LT AXIS AND ALLERGY 

Yoshihide Kanaoka, PhD 

Harvard Medical School, USA

Saturday, February 6, 2010 (11:35 – 12:00 PM)

House dust mites and molds are potent inducers of allergic inflammation in humans.  However, how they 
so potently generate allergic inflammation is poorly understood.  We found that extracts from the house 
dust mites Dermatophagoides farinae (Df) and Dermatophagoides pteronyssinus (Dp) and from 
Aspergillus fumigatus (Af) stimulated a rapid and robust production of cysteinyl leukotrienes (cys-LTs) 
from mouse bone marrow-derived dendritic cells (BMDCs).  The cys-LTs are proinflammatory mediators 
that are implicated in pathogenesis of bronchial asthma, in particular by their effector function as smooth 
muscle constrictors of airways and microvasculature.  The cys-LT production from BMDCs could not be 
elicited by toll-like receptor (TLR) 2, TLR4, or nucleotide-binding oligomerization domain containing 2 
agonists, and Df extract-elicited cys-LT production was intact in BMDCs from MyD88-deificient mice.  
Concanavalin A affinity chromatography of the Df extract revealed that the relevant ligands are 
polysaccharides, and cys-LT production from BMDCs from wild-type mice was completely inhibited by 

-D-mannose in a dose-dependent manner, suggesting that the responsible receptor is a dendritic cell (DC) 
lectin receptor. Df, Dp, and Af extract-elicited cys-LT generation was inhibited by spleen tyrosine kinase 
(Syk) inhibitors and was abolished in BMDCs from FcR -deficient mice, implicating either Dectin-2 or 
DC immunoactivating receptor (DCAR).  Transfection of each receptor in bone marrow-derived mast 
cells revealed that only Dectin-2 mediates cys-LT production by Df, Dp, and Af extracts.  In particular, 
our recent data from Af purification show that carbohydrate-rich fractions of the Af cell wall and cultured 
supernatant can activate Dectin-2 transfectants.  Finally, lentiviral knockdown of Dectin-2 in BMDCs 
attenuated Df extract-elicited cys-LT generation, thereby identifying Dectin-2 as the receptor.  These 
findings indicate that Dectin-2 is a major C-type lectin receptor that activates arachidonic acid metabolism 
and that the Dectin-2/FcR /Syk/cys-LT axis is a novel non-IgE-mediated pathway by which three critical 
indoor allergens for human asthma may activate innate immune cells to promote allergic inflammation.  
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MONITORING ASPERGILLUS ALLERGIC SENSITISATION BY USING MICROARRYED 

ALLERGENS 

Adriano Mari, MD 

Allergy Data Laboratories, Italy 

Saturday, February 6, 2010 (12:00 – 12:25 PM)

An IgE response to Aspergillus antigens is recorded in Aspergillosis and other Aspergillus related 
diseases. Measurement of this immune response is still carried out by using raw Aspergillus fumigatus 

extracts, thus detecting IgE to one or more components present in the extract in a variable and almost 
unpredictable concentration. New biochemical techniques leading to proteomics studies, and new 
genomics approaches applied to organism genomes, are leading to a profound knowledge of the basic 
structures inducing specific IgE production in humans. This holds true as many as 725 allergenic sources, 
including 94 (13%) fungi have been studied so far. At the moment we know 1692 allergenic molecules, 
232 of them (13.7%) belonging to fungi species (www.allergome.org, as of October 31, 2009). 
Fifteen Aspergillus species have been studied and reported as allergenic sources, including A. fumigatus,
A. niger, A. flavus. Neverthless A. fumigatus is the most studies species. 26 A. fumigates allergenic 
structures have been identified, characterized, and cloned. 23 received the official IUIS WHO 
nomenclature whereas remaining have been documented in the literature and reported in the Allergome 
web platform. Although most of them have been document to be related to a disease condition, few of 
them are currently available for testing. This apply to Asp f 1, Asp f 2, Asp f 3, Asp f 4, Asp f 6, all 
available either on the CAP System (Phadia, Uppsala, Sweden) or on a novel tool for IgE detection 
developed using a microarray technology (ISAC System, VBC Genomics, Vienna, Austria). The 
availability of some of the A. fumigates allergens is allowing us to comparatively study subjects with 
Aspergillus related disorders opposed to the either the general population or cohorts affected by allergies. 
Testing for IgE using the ISAC microarray a cohort of 11,808 subjects complaining about any allergy 
symptoms, we found Asp f 1, 2, 3, 4, 6 to be IgE positive in 3.6%, 0.6%, 1.3%, 0.4%, and 1.1%, 
respectively. It has been reported that some of these molecules could work as marker of a specific clinical 
condition when specific IgE production starts. This applies to Aspergillosis where IgE to Asp f 6 are 
detected, whereas IgE to Asp f 1 can be found in the atopics. 
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ASPERGILLUS  ENDOCARDITIS 

Joseph McCormack, MB BCh 

University of Queensland, Australia 

Saturday, February 6, 2010 (2:00 – 2:25 PM)

Approximately 25% of cases of fungal endocarditis are caused by an Aspergillus species.  The increased 
incidence of invasive aspergillosis (IA) has not been accompanied by a rise in Aspergillus endocarditis 
(AE). Valvular abnormalities are found in about 2 / 3 cases. Cases have been described following non-
valvular surgery, including coronary artery bypass grafting and pacemaker insertion. Predisposing factors 
are similar to those of IA eg immunocompromise, malignancy, neutropenia, prolonged broad spectrum 
antibiotics and injecting drug use.

Diagnosis of AE is difficult and usually delayed – frequently at surgery, and at post-mortem in about 1 / 3 
cases. Blood culture positivity rates are low. The most common clinical features are 1) fever; 2) a new or 
changing murmur; 3) emboli, particularly femoral or cerebral; 4) focal or generalized cerebral lesions; 5) 
cardiac failure. Clubbing, Osler’s nodes and splenomegaly are uncommon. Bulky vegetations are often 
found at echocardiography. Successful treatment usually requires a combined medical and surgical 
approach although case reports without surgery have been described. High dose liposomal Amphotericin 
B is the drug of choice. Surgery almost invariably involves valve replacement although vegectomy has 
been described. The mortality rate is approximately 90%, reflecting host factors, diagnostic difficulties 
and the inherent pathogenicity of the fungus. Recurrence rates are unknown for a condition with such a 
high mortality rate.  Long term voriconazole following acute AE seems prudent although there are no 
studies on this issue. 

Future directions of AE research should involve predisposing and risk factors eg mannose binding lectin 
deficiency, and the diagnostic usefulness of serological and molecular testing. 
Further studies on the roles of more recently developed antifungal agents, including voriconazole and 
echinocandins are needed.  AE is a condition where drug combinations may be superior to monotherapy. 
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SURGICAL INFECTION AND OUTBREAKS  

Malcolm Richardson, PhD 

University of Manchester, UK 

Saturday, February 6, 2010 (2:25 – 2:50 PM) 

Aspergillus species are ubiquitous filamentous fungi, which are important natural recyclers of carbon and 
nitrogen from decaying matter. Aspergillus fumigatus produces huge number of airborne spores, which 
are found ubiquitously in the environment. Inhaled spores can initiate a wide spectrum of human diseases, 
ranging from simple allergic manifestations to fatal invasive infections. Aspergillus is the leading cause of 
invasive aspergillosis, a life-threatening disease with high mortality. Immunocompromised patients are at 
highest risk of infection. Cases of surgical site infection have been reported in immunocompetent 
individuals. More  than 500 cases of post-operative aspergillosis have been reported . Cardiac surgery, 
ophthalmological surgery and dental surgery  were associated with the majority of cases. In most patients, 
the source was presumed to be airborne infection during the surgical procedure. Not only do patient-
related factors increase the risk of invasive aspergillosis, but it is also well known that environmental 
factors, such as construction work near hospitalized patients, are associated with outbreaks of severe 
Aspergillus infection. Fungal spores can easily contaminate the hospital environment, as conventional 
ventilation filters will not remove them. An Aspergillus spore is 2.5–3.0 m in size, and only a high 
e ciency particulate air (HEPA) filter will capture Aspergillus spores with 99.97% e ciency. These 
filters are generally used in orthopedic and other implant surgery as well as in environments for high-risk 
surgical patients.  

Since there are few sensitive diagnostic methods for invasive aspergillosis and that the mortality rate is 
high, preventive measures for high-risk surgical patients are of major importance. In order to recognize 
focal sources of aspergillosis it is crucial to understand the life cycle of the fungus on specific substrates 
found in the hospital environment  and to identify possible transmission routes. Good examples are 
contaminated ventilation ducts and air conditioning units. The portal of entry for airborne condia and 
hyphal fragments with respect to cases and outbreaks of surgical infection is most often direct inoculation 
of Aspergillus conidia into surgical wounds. Surgical dressings can become contaminated, and routine 
filter changes can result in high numbers of airborne conidia. These examples underscore the importance 
of reducing patient exposure to Aspergillus conidia released from environmental reservoirs.  A number of 
recent outbreak reports highlight the presence of not only A. fumigatus  in hospital environments but also 
A. flavus. The recent literature will be reviewed. 
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SUB-TYPING METHODS: CHARACTERISTICS, SELECTION CRITERIA AND 

INTERPRETATION IN OUTBREAK INVESTIGATIONS 

S. Arun Balajee, PhD 

Centers for Disease Control and Prevention, USA 

Saturday, February 6, 2010 (2:50 – 3:15 PM) 

In the setting of nosocomial aspergillois and evidence of continuing infection in a hospital population, the 
US Centers for Disease Control and Prevention (CDC) recommends an environmental assessment to 
determine and eliminate the source of infection. In such hospital associated outbreak investigations, strain 
typing methods can indicate the source and/or route of infection; once the source is identified, corrective 
measures can be undertaken to eliminate the implicated source to effectively contain the infection. Over 
the past decade, an increasing number of molecular methods have been described for A. fumigatus strain 
typing including polymorphic microsatellite markers,  Afut1 fingerprinting and single locus sequence 
typing (CSP typing) methods. In spite of the availability of a plethora of sub-typing methods, only a few 
of them have been validated for use in an outbreak setting and at present there is no consensus typing 
method.  In general, typing methods should generate isolate-specific molecular fingerprints for assessment 
of genetic relatedness amongst epidemiologically related isolates. It is imperative that such typing data 
should be considered within the time frame of the outbreak with focus on identifying sources of outbreak. 
Important considerations for a choosing an appropriate typing method should include: typeability, 
discriminatory power, reproducibility, ease of use and interpretation of data, cost effectiveness (time and 
money) and portability of data. This presentation would address the tenets of subtyping methods for 
outbreak investigation, available Aspergillus strain typing methods and illustrate from some recent 
outbreak investigations.  
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ECHINOCANDIN OR AZOLE IN NON-NEUTROPENIC PATIENTS WITH IA  

Patricia Munoz, MD

Saturday, February 6, 2010 (4:30 – 4:55 PM)

Non-neutropenic patients account for a very significant proportion of microbiologically documented 
episodes of invasive aspergillosis in tertiary general hospital, although much less information is available 
than from patients with hematological malignancies. Solid organ transplant recipients, critically ill 
patients, patients receiving high doses of corticosteroids and HIV infected patients are among the 
populations at risk for invasive aspergillosis.  

No single prospective, comparative study has specifically addressed the optimal management of 
aspergillosis in these populations. In fact, very few patients with these underlying conditions have been 
included in the well-designed protocols that are the base for the Aspergillus therapy guidelines. On the 
other hand, mortality of invasive aspergillosis in some of these populations, such as in intensive care unit 
patients is extremely high, partially due to the high frequency of concomitant organ failure, and multiple 
medications, which make drug interactions and toxicity a major issue.  

Accordingly, the decision of what drug to choose must be based on in vitro data, on clinical data from 
other populations and on the specific condition of each patient (organ dysfunction, concomitant drugs, 
etc). We will review the available information on the therapy of invasive aspergillosis in these patients.  
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VORICONAZOLE OR AMBISOME IN NEUTROPENIA 

Livio Pagano, MD 

Universita Cattolica del Sacro Cuore, Italy 

Saturday, February 6, 2010 (4:55 – 5:20 PM) 

Until 2000 deoxycolate-AmB (d-AmB) has been considered the drug of choice for the treatment of 
invasive aspergillosis (IA). At present new drugs with a less toxicity and a similar efficacy are available 
and modify the approach to IA in patients with hematological malignancy (HMs). The initial logical 
alternative to d-AmB have been lipid formulations of AMB [i.e. liposomal AmB (L-AMB); AmB lipid 
complex (ABLC)], which have a lower risk for nephrotoxicity, generally recommended in patients who 
develop nephrotoxicity during d-AMB treatment or in patients with renal impairment. Several studies 
have demonstrated a higher efficacy and improved safety profile with L-AMB compared with d-AMB. 
Complete or partial responses in clinical trials with the various AmB formulations range from 
approximately 40% to 70% in patients with IA.  
The study that determinates the passage to prefer voriconazole to poliene-based treatments as first choice 
for IA was that of Herbrecht et al (NEJM 2002). In this study voriconazole  was compared with d-AmB 
as first-line therapy in 391 patients with IA, > 80% of whom had HMs. A complete or partial response 
was observed in 76 of 144 (53%) patients treated with voriconazole compared with 42 of 133 (32%) 
patients treated with d-AMB. This study indicated that voriconazole was more effective than d-AMB, and 
is effective first-line therapy for IA. Voriconazole has good bioavailability and an acceptable toxicity 
profile; its clinical use can be limited by its potential for drug interactions (if concomitant use of 
cytochrome P450 inducers, vinca alkaloids, tacrolimus) and drug-related hepatotoxicity. Nevertheless 
recent retrospective studies on allogenic transplant recipients and in HMs treated with conventional 
therapies showed the higher efficacy of front-line voriconazole treatment (Upton el al, CID 2008, Pagano 
et al, Haematologica 2009; Nivoix et al, CID 2009). 

Given the low toxicity of new molecules even if with high costs, antifungal combined therapy in HMs has 
been exploited. In the majority of cases L-AMB, voriconazole and caspofungin combination for therapy 
for refractory IA were tested. All studies indicated that combination therapy is a safe and feasible option 
for high-risk HMs. Basing on published randomised studies, guidelines by several cooperative groups and 
International Societies have been redacted, to summarize the current evidences for the treatment of IA. 
All guidelines are in agreement to recommend voriconazole as 1st choice drug for the primary treatment 
of IA. L-AMB is also considered as a valid alternative in some patients, even if with a different grade of 
recommendation. L-AMB, ABLC, caspofungin, posaconazole, itraconazole, micafungin are indicated in 
salvage therapy for patients refractory to or intolerant of primary antifungal treatment. 
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ROLE OF AZOLE CONCENTRATION MONITORING IN PATIENT MANAGEMENT 

Elaine M. Billaud, MD 

Hôpital Européen Georges Pompidou, France 

Saturday, February 6, 2010 (5:20 – 5:45 PM)

Azole drugs (itraconazole ITZ, voriconazole VRZ, posaconazole PSZ) are currently used in prophylaxis 
and curative treatments of life-threatening invasive fungal infection such as aspergillosis in different 
clinical settings (solid organ transplantation, hematology, cancer, AIDS, cystic fibrosis, ageing, 
tuberculosis sequallae…), mostly immuno-compromised patients. 
Therapeutic drug monitoring (TDM) is recommended in case of narrow therapeutic index. Such 
management is a pharmacokinetic (PK) approach, involving drug concentration measurement in order to 
control PK variability and provide on an individualised basis an optimisation of the benefice risk ratio of 
drugs in patients. 

In terms of efficacy, azoles are particularly concerned, due to the challenge of treatment success and the 
increasing evidence of PK issues in the achievement of detectable concentrations (> 0.2 mg/L), at least 
above the MIC level (> 0.5 mg/L). The lipophilic ITZ and PSZ present long half-lives (> 30h) and food 
dependant, limited (ITZ) or saturable (PSZ) absorption, whereas the more hydrophilic VRZ has resulted 
in low exposure, despite a potential good bioavailability, even using IV route. CYP2C19 metabolic 
polymorphism and non linearity could also participate in VRZ variability. 
In terms of safety, VRZ is the most challenging. High trough drug concentrations (> 4 mg/L) C0 are 
associated with hepatotoxicity and more visual and neurological side effects. This threshold is even more 
limited in some special populations. PSZ safety profile was more favourable perhaps due to the difficulty 
to achieve high levels. 

As a result, azole drugs C0 targets are likely to range between 0.5 and up to 2-4 mg/L.  
PK variability risks of underexposure are particularly occurring in children (due to the usual are-related 
higher clearances), in cystic fibrosis (increasing PK variability and absorption limitations), and clinical 
backgrounds of mucositis and digestive intolerance (cancer, haematology…). Besides, risk for 
overexposure is ageing and hepatic failure. Moreover, oral routes and/or long term treatments enhance PK 
variability. 

As an important contribution to PK variability, a main rationale for TDM is the major concern with drug-

drug interactions (DDI), specially those acting via the PK metabolic CYP3A4-Pgp pattern. All azole 
drugs are inhibitors of this system and therefore involved in numerous DDI, such as immunosuppressive 
drugs, but can also be themselves targets of these DDI particularly VRZ (rifampicin, protease 
inhibitors…). Steroids, and Pump Proton Inhibitors, often present, are certainly of importance for 
evaluation. Joint TDM of both targets and inhibitors are helpful in the safe management of these DDI, to 
be considered not only as qualitative but also as quantitative topics. 
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There is finally a role for TDM in the PK management of antifungal combination using an IV 
amphotericine or echinocandin to wait for azole documented concentration, considering PK as a pre-
requisite to develop pharmacodynamics. 
In terms of analytics, azole drug concentration measurement is easy to perform using Liquid 
Chromatographic methods and proficiency testing schemes are available. Costs are acceptable regarding 
pharmaco-economics impacts of treatments, therapeutic failure in case of low exposure and complications 
in case of overexposure. 
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NEWER COMBINATION THERAPIES 

William J. Steinbach, MD 

Duke University, USA 

Saturday, February 6, 2010 (5:45 – 6:10 PM) 

In the continued search for optimal antifungal therapy against invasive aspergillosis, there have been a 
myriad of experimental and clinical explorations into the use of combination therapy – using two different 
agents concurrently to maximize efficacy.  This concept is relatively new as even 10 years ago there were 
not such a choice of available antifungals.  The long list of in vitro and in vivo experimental data is 
confusing and offers no consistent answer.  Often clear results in vitro do not extrapolate to animal 
models, and there is always the concern that data yielded in animal studies will not translate to clinical 
care.  While voriconazole therapy over conventional amphotericin B therapy has increased clinical 
response, the next therapeutic step forward will likely not lead to an approximately 20% improvement.  It 
is clear that at present there is no simple panacea, and the gains made in the future will be hard-fought.
Considering that the patients with invasive aspergillosis are sicker than ever before, perhaps minor gains 
from adjunctive agents is all that we can expect from newer combination therapy.  While some have 
explored combining existing antifungal agents, largely focused on concurrent use of agents from different 
antifungal classes with different mechanisms of action, others have advocated the addition of 
immunomodulation therapy or other non-traditional agents to augment a current antifungal.   We will 
explore a brief history of the use of combination therapy against invasive aspergillosis, and then highlight 
the latest experimental and clinical thoughts.  We will cover the nuances of experiments in vitro and in 
animal systems, and the pitfalls of each methodology for depicting a successful combination.  We will 
focus on newer pathways amenable for targeting (such as calcineurin, Hsp90, and others), and how using 
non-orthodox approaches might be our best hope.  We will conclude with an update on the largest clinical 
trial investigation of combination antifungal therapy which is currently enrolling patients around the 
world.
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POSTER ABSTRACTS 





 1 ASPERGILLUS AS THE MOST PREVALENT ISOLATED FUNGI IN PATIENTS  

WITH CHRONIC RHINOSINUSITIS FROM IRAN 

 M. Hedayati1*, M. Bahoosh 1, A. Kasiri1, M. Ghasemi1, J. Motahhari1

1Mazandaran University of Medical Sciences 

Purpose:

Aspergillus is one of the most ubiquitous airborne fungi and can cause very diverse diseases, from  
 mycotoxicosis, allergic reactions and colonization with restricted invasion in immunocompetent  
 individuals, to systemic diseases with high mortality rates in immunocompromised patients. The role of  

Aspergillus in etiopatogenesis of chronic rhinosinusitis (CRS) has also considered. In the present  
 study we evaluated the occurrence of fungal rhinosinusitis (FRS) and those causative agents with a  
 special focus on Aspergillus in patients with CRS from Sari city the capital of Mazandaran a Northern  
 Province of Iran. 

 Methods: 

 During one year, we studied FRS in 50 consecutive patients (26 men and 24 women) with CRS  
 undergoing endoscopic sinus surgery at Bo Ali hospital from Sari city-Iran. Surgical sinus specimens  
 were analyzed by histopathological and mycological methods using Hematoxylin & Eosin, Periodic  
 Acid- Schiff, and CalcoFlour White staining and also mounted by KOH. These samples were also  
 processed for fungal culture. The Aspergillus species were identified by subculture onto Czapek Dox  
 agar medium. Total serum IgE was evaluated in all patients. 

Results: 

 Nasal obstruction and discharge was the commonest (96%) clinical presentation. Out of 50 patients, 35  
 (70%) and 20 (40%) patients were positive for fungi by microscopic and culture methods, respectively.
 Hyaline and dematiaceous fungi grew from 16 (32%) and 4 (8%) of the specimens.   Aspergillus (45%) was
 the commonest isolated fungi. 12 (24%) patients showed allergic fungal rhinosinusitis (AFRS). 16/66% of
 these patients had elevated total IgE levels. Nasal polyps, history of atopy and eosinophilic mucin were 
 seen in all patients with AFRS. 23 (46%) and 3 (6%) patients met criteria for superficial fungal infection on
 sinuses and sinus fungal ball, respectively.Aspergillus was the most prevalent isolated fungi from all
 categories of FRS.Among the Aspergillus species A. flavus had the most frequency. 

Conclusions: 

 In concordant to other studies from warm and humid regions we also showed that FRS is a common  
 disorder in patients with CRS and Aspergillus flavus as the prevalent isolated fungi in these patients.  
 Sinonasal polyps, history of atopy and eosinophilic mucin showed strong association with AFRS  
 therefore using of these items as important criteria in diagnosis of AFRS are emphasized. In comparison to
 other studies our results showed a higher prevalence of superficial fungal infection in sinus cavity that it is
 maybe associated using a sensitive method. 



 2 USING NATURAL PRODUCTS AS CHEMOSENSITIZING AGENTS TO IMPROVE  

EFFICACY OF ANTIFUNGAL DRUGS AGAINST ASPERGILLUS

 J. Kim1, B. Campbell1*, N. Mahoney1, K. Chan1, R. Molyneux1, A. Balajee2

1Plant Mycotoxin Research Unit, Western Regional Research Center, USDA-ARS, 800 Buchanan  
 St., Albany, CA 94710, USA 

2Division of Foodborne Bacterial and Mycotic Diseases, Centers for Disease Control and  
 Prevention, 1600 Clifton Rd., Atlanta, GA 30333, USA 

Purpose:

 Invasive aspergillosis remains a deadly disease among patients with hematologic malignancies and  
 recipients of solid-organ and hematopoietic stem-cell transplants. Antifungal drug therapy in these  
 cases remains sub-optimal due, in part, to adverse side-effects and resistance. Phenolic natural  
 compounds can be redox-active and inhibit microbial growth by interfering with cellular redox  
 homeostasis of fungi. By disrupting the oxidative stress response system, such compounds could  
 provide a chemosensitizing effect that renders these fungi more vulnerable to drug therapy. We  
 examined several natural benzoic acid analogs for their potential to enhance antifungal activity to  
 selected antifungal drugs against several species of Aspergillus.

 Methods: 

 In a matrix analysis, 13 benzo and six gallic acid analogs were examined in co-application experiments  
 with fluconazole, ketoconazole or amphotericin B for antifungal activity against Aspergillus fumigatus

 AF293 (wild type), A. fumigatus mitogen-activated protein kinase (MAPK) deletion mutants sakA  and  
 mpkC , A. terreus strains UAB673, UAB680 and UAB698, and, A. flavus NRRL3357. Levels of  
 chemosensitization between test analogs and drugs were based on Fractional Inhibitory  
 Concentrations (FIC): where FIC = (MIC of compound A in combination with compound B / MIC of  
 compound A, alone) + (MIC of compound B in combination with compound A / MIC of compound B,  
 alone). 

 Results: 

 Structure-activity analysis revealed that antifungal activities of benzoic and gallic acids increased by  
 addition of a methyl, methoxy or chloro group at position 4 of the aromatic ring, or by esterification of  
 the carboxylic acid with an alkyl group, respectively. Thymol was a potent chemosensitizing agent  
 when co-applied with the antifungal drugs fluconazole and ketoconazole. The thymol-azole drug  
 combination demonstrated complete inhibition of fungal growth at dosages 1,000 times lower than the  
 drugs, alone. Co-applications of thymol with selected benzo analogs also resulted in  
 chemosensitization, wherein fungal growth was completely inhibited at much lower dosages of both  
 compounds.  Results using the sakA  and mpkC  mutants, having deleted genes in the oxidative  
 stress response pathway, indicated antifungal and/or chemosensitization activity of the benzo analogs  
 was by disruption of oxidative stress response. 

 Conclusions: 

This study demonstrates that natural compounds, such as benzo analogs, can be used as potent  
 chemosensitizing agents to enhance in vitro antifungal activity of conventional antifungal drugs. If in  
 vitro chemosensitization activity can translate to in vivo treatment efficacy and safety, it can reduce  
 costs, lower resistance, and alleviate health risks associated with current antifungal therapy. 



3 IN VITRO ACTIVITY OF FUNGICIDES AND NON-CONVENTIONAL CHEMICALS  

ON ASPERGILLUS SPP. AND AFLATOXIN CONTAMINATION IN RICE 

 C.S. Reddy1*, K. Reddy1

1Directorate of Rice Research, Rajendranagar, Hyderabad-500030, India 

Purpose:
 Rice (Oriza sativa L.), the staple diet in a significant part of the World, particularly in India, is also the  
 residence for several seed borne fungal pathogens, especially toxigenic fungi such as Aspergilli that  
 secrete aflatoxin (AFB1). Invasion of Aspergillus spp. was found on most paddy samples collected  
 from different rice growing areas in India. However, there are no reports on chemical control of  

Aspergillus spp. and its toxin production in rice. Hence, the efficacy of various chemicals on growth  
 and AFB1 production of Aspergillus flavus infecting rice was evaluated. 

Methods:
 Using agar plate method, Aspergillus infected rice seeds were treated with chemicals, and plated on  
 potato dextrose agar medium having Rose Bengal. After 6 days of incubation, observations were made  
 to record the inhibition of Aspergillus spp. over untreated control seeds. The AFB1 (ng/ml) in samples  
 was determined from the standard curves as: AFB1 µg/kg = [aflatoxin (ng/ml) in sample x buffer (ml) x  
 extraction solvent (ml)] / sample weight (g). In order to test the recovery of AFB1, 20 g healthy rice  
 seeds was mixed with pure AFB1 (Sigma, St. Louis, USA) to give concentrations ranging from 5 to 100  
 µg/kg. Rice samples were extracted and assayed as for unknown samples. 

Results:
 Among the fungicides tested, carbendazim, hexaconazole, tebuconazole, propiconazole and  
 carbendazim-mancozeb combination completely inhibited the growth of all Aspergillus spp. and  
 aflatoxin B1 (AFB1) production at 1 g or ml/kg concentration. Of the non-conventional chemicals  
 tested, benzoic acid effectively inhibited the mycelial growth of Aspergillus flavus (72%) at 4 g/kg,  
 completely inhibited the Aspergillus parasiticus and Aspergillus niger even at 1 g/kg and Aspergillus

ochraceus at 4 g/kg concentration. Vanillin completely reduced the AFB1 production at 4 g/kg of seed  
 followed by sodium chloride without inhibiting the mycelial growth. This study reveals that fungicides  
 and non-conventional chemicals had effectively inhibited the mycelial growth of Aspergillus spp. and  
 AFB1 production in rice. 

Conclusions:
 Rice is the important staple food crop in India and bulk of rice is grown in wet season. Aspergilli  
 invasion can occur if the grain drying is delayed. This study reveals that aflatoxins can be completely  
 inhibited on rice seeds with fungicides (carbendazim, hexaconazole, tebuconazole, propiconazole and  
 carbendazim-mancozeb combination) and non-conventional chemicals (vanillin and sodium chloride)  
 with seed treatment and there is a potential possibility of its being used to protect rice seeds against  

Aspergillus contamination and subsequent aflatoxin production. 



 4 AFLATOXINS IN DISCOLORED RICE AND THEIR CHARACTERIZATION 

 C.S. Reddy1*, K. Reddy1

1Directorate of Rice Research, Rajendranagar, Hyderabad-500030, India 

Purpose:
  Aflatoxin contamination of agricultural commodities is a serious food safety issue besides being a  
 significant economic concern. Any established infection of Aspergillus flavus will result in a rapid  
 accumulation of aflatoxins in the harvested commodity under conditions of warm temperatures and high  
 humidity. However, there is no report on the ability of Aspergillus that infects harvested rice grains in  
 the tropics to produce aflatoxins. In this study, we describe the isolation, estimation and chemical  
 identification of aflatoxin B1 by A. flavus isolates from rice grains exposed to such environmental  
 conditions. 

Methods:

 Aflatoxin produced by A. flavus on rice was evaluated by standard TLC method to confirm the presence  
 or absence of aflatoxins. Quantitative estimation of aflatoxin was made by matching visually the  
 intensity of fluorescent spots from samples with those of standards. As eluting solvent mixture was  
 added, fractions were collected and were individually chromatographed to determine their aflatoxin  
 composition. The crystallized aflatoxin was suspended in chloroform and analyzed by nuclear magnetic  
 resonance spectroscopy (NMR- 200 MHz), Fourier transform infrared spectroscopy (FTIR, model 460  
 and Jasco) and mass spectroscopy (EIMS) to identify the chemical structure of aflatoxin. 

 Results:  

 In this study, five isolates of A. flavus from discoloured stored rice samples were identified as aflatoxin  
 producers. The aflatoxin B1 was purified in column chromatography and quantitatively estimated by  
 developing TLC and comparing with standard. The purified aflatoxin B1 was precipitated with hexane  
 and crystallized, which showed mp 265-2680 C. The identity of aflatoxin B1 was confirmed by the  
 change in the colour of the spot on TLC from blue to yellow on derivatization with H2SO4, HCl or  
 trifluoroacetic acid in HNO3 and from UV spectrum. The proton nmr and 13C nmr spectra corresponded  
 closely with that of tetrahydrodeoxyaflatoxin B1. The infrared spectrum showed carbonyl group at  

 1731/cm and other functional groups at 1655, 1635, 1597, 1557, 1125, 1072 and 1040/cm and the 
molecular weight was estimated at M/z 312 by mass spectrometry, which agreed with the aflatoxin B1 
composition C17H12O6. Aflatoxin production was estimated on grains of rice cultivars and bulk of the 
aflatoxins extracted from A. flavus in this study belonged to B1, and neither B2 nor G1 was detected. 

 Conclusions:  

 In this study, bulk of aflatoxins produced by A. flavus isolates from discoloured rice grains belonged to  
 only B1 as established by chemical characterization. It is apparent that A. flavus in tropical rice mostly  
 produces aflatoxin B1. 



 5 STEADY-STATE INTRAPULMONARY PHARMACOKINETICS AND  

PHARMACODYNAMICS OF POSACONAZOLE IN LUNG TRANSPLANT  

RECIPIENTS 

J. Conte Jr.1,2,3*, C. De Voe1, E. Little1,3, J. Golden3

1American Health Sciences, San Francisco, California 
2Department of Epidemiology & Biostatistics 
3Department of Medicine, University of California–San Francisco, San Francisco,  
California 

Purpose:

 This prospective study evaluated the plasma and intrapulmonary pharmacokinetics and  
pharmacodynamics of posaconazole (POS) in lung transplant recipients. 

Methods:
 Twenty adult lung transplant recipients were voluntarily enrolled in the study and instructed  

to take POS oral suspension 400 mg twice daily (BID) with a high-fat meal for a total of 14 doses (7  
days). Pulmonary epithelial lining fluid (ELF) and alveolar cell (AC) samples were obtained via  
bronchoscopy with bronchoalveolar lavage at one of the following time points: 3, 5, 8, 12, or 24 hours  
following the last POS dose (4 subjects at each time point). Blood samples were collected at the  
approximate time of bronchoscopy. POS concentrations in plasma, ELF, and AC were assayed using  
liquid chromatography with tandem mass spectrometry (LC-MS/MS).  

Results:

 Twenty subjects completed the bronchoscopy and 19 subjects completed the bronchoalveolar  
lavage. Mean transplant-to-study time (± standard deviation [SD]) was 1130 ± 689 days. Diagnoses  
responsible for lung transplantation were interstitial pulmonary fibrosis (N = 9), chronic obstructive  
pulmonary disease (N = 6), cystic fibrosis (N = 3), sarcoidosis (N = 1), and lymphangioleiomyomatosis  
(N = 1). The maximum concentrations (Cmax) (mean ± SD) in plasma, ELF, and AC were 1.3 ± 0.4, 1.3 ±  
1.7, and 55.4 ± 44.0 µg/mL, respectively. POS concentrations in plasma, ELF, and AC did not decrease  
significantly over 24 hours following the last dose, indicating slow elimination after multiple dosing.  
Mean concentrations of POS in plasma, ELF, and AC were above the MIC90 (0.5 µg/mL) for Aspergillus

species over the 12-hour dosing interval and for 24 hours following the last dose. In plasma, ELF, and  
AC, AUC0-12h/MIC90 ratios were 21.98, 22.42, and 1060, respectively, and AUC0-24h/MIC90 ratios  
were 39.90, 36.84, and 2324, respectively. Oral POS 400 mg BID was well tolerated; 12 (60%) of 20  
subjects reported adverse events during the course of the study, all of which were mild and  
self-limiting. 

Conclusions:

 POS 400 mg BID results in sustained plasma, ELF, and AC concentrations above the  
MIC90 for Aspergillus species during the 12-hour dosing interval and for 24 hours following the last  
dose. The intrapulmonary pharmacokinetics and pharmacodynamics of POS are favorable for treatment  
or prevention of aspergillosis in lung transplant recipients. 



6 PROTEOME ANALYSIS OF THE RESPONSE OF ASPERGILLUS FUMIGATUS TO

VORICONAZOLE AND THE ROLE OF THE CROSS-PATHWAY CONTROL  

SYSTEM IN DRUG RESISTANCE 

 N. Amarsaikhan*, O. Kniemeyer, Z. Ogel 

Purpose:

Aspergillus fumigatus is the most important airborne fungal pathogen which can cause invasive  
 aspergillosis in immunocompromised individuals, such as transplantation patients. The diagnosis of  

Aspergillus infections is difficult, often ambiguous and the number of available antifungal compounds  
 is limited. Besides, there is an increasing evidence for antifungal drug resistance in Aspergillus. For this  
 reason, research focuses has shifted to investigating the key proteins involved in drug resistance  
 mechanisms. Commonly, it is known that development of antifungal drug resistance is associated with  
 the upregulation of general stress response pathways. Thus, studies focusing on the transcriptional  
 and proteomic profiles are of great importance to address these general mechanisms. 

Methods: 

 In our study, the aim was confirming the central role of  cross pathway regulator protein, CpcA in stress  
 response and assigning a particular role of this protein in the antifungal drug resistance. We studied  
 the change of the protein expression level of A. fumigatus in response to voriconazole, an important  
 azole group drug. Besides, we compared the response of wild type and cpcA strains of A. fumigatus in
 the presence of voriconazole. As a result of this study, we  compared the proteome data with  
 transcriptome data released by Goldman et al (2006). 

Results: 

 The proteomic profiling of the voriconazole response of A. fumigatus strains gave 145 proteins  
 differentially regulated upon drug exposure, majority of which were potential cpcA targets confirming  
 the involvement of the cross pathway control system in mediating the cell resource to trigger stress  
 response pathways.  

Conclusions: 

  In the comparison of proteomic profiling of wt and cpcA strains , it was concluded that in the presence of 
  a stress, the absence of cpcA abruptly affects the cellular response to stress. These findings show that cpcA 
   is a global stress regulator affecting the expression of many proteins and could be one of the key regulator 
  of antifungal drug resistance in Aspergillus species.  



 7 IN VITRO SUSCEPTIBILITY OF ASPERGILLUS SPP. TO ORGANOSULFUR  

COPPER COMPLEXES 

 C. Donnici1*, M. Resende2, V. Bellis1, J. Figueiredo Jr.3, T. Magalhães2, L. Nogueira1,
 C. Buzanello Martins4

1Depto. Química - UFMG 
2Depto. Microbiologia-ICB/UFMG 
3EBA - UFMG 
4UNIOESTE-Toledo 

 Purpose:

 Coordination compounds (compounds with metal-ligand chemical bond) have been widely used as a  
 novel and interesting source for development of new drugs with several different activities. The  
 dithiocarbamates are remarkable and well-known compounds with very high antifungal activity, but  
 none dithiocarbamate, such as glycoluril- (L1) and uricdithiocarbamates (L2) have been used as  
 ligands to generate copper complexes which could be used as possible new antifungal agents. The  
 present work shows the results of the study of the antifungal activity of two copper dithiocarbamate  
 complexes (C14H8N10O9S12Cu4 (1) and C18H4N12O18S16Cu6 (2)) against Aspergillus spp. 

Methods: 

 Antifungal activities were evaluated against Aspergillus clavatus, A. fumigatus, A. niger, and A.

tamarii, following the CLSI protocol with some modifications. Minimum Inhibitory Concentration (MIC)  
 values were determined by microdilution of test-solution using commercial antifungal as positive  
 control (amphotericin B and fluconazole). These promising antifungal agents are chemically prepared  
 by an easy synthetic route. They were obtained in high yields and were completely characterized by the  
 analytical and spectrometric techniques. 

Results: 

 It is noteworthy that both complexes showed very quite high activity against A. clavatus, A. fumigates

 (ATCC and Clinic), A. niger and A. tamarii. The MIC values are 64 µg/mL against all Aspergillus

 species for equally complexes 1 and 2. As described before, we confirmed that the free ligand L2

 showed not so high antifungal activity against Aspergillus: (A. fumigatus: 128 µg/mL). Through MIC  
 comparison the results average proved the ligand L2 was 11-fold less active than complex 2, against A.

fumigatus (ATCC and Clinic) and 6-fold less active against A. clavatus, A. niger and A. tamarii. The  
 results above association with L1 and complex 1 no yet performed. 

Conclusions: 

 These results show that the complexation of the dithiocarbamates L1 and L2 with copper(II) generates  
 much more active complexes than the free dithiocarbamate. The copper complexes demonstrated  
 promising antifungal activity against some important Aspergillus species. 



 8 IN VITRO ACTIVITY OF RUTHENIUM ORGANOSULFUR COORDINATION  

COMPLEX AGAINST ASPERGILLUS SPP. 

 M. Resende1*, C. Donnici2, M. Araújo2, T. Magalhães1, L. Nogueira2, C. Buzanello Martins 3

1Depto. Microbiologia-ICB/UFMG 
2Depto. Química/UFMG 
3UNIOESTE-TOLEDO 

Purpose:

 Despite the development of new treatments, the mortality of IPA (invasive pulmonary aspergillosis)  
 remains above 50%, reaching 95% in certain situations. Immunosuppression, whether due to drug  
 treatment or secondary to an underlying disease, plays a key role in the occurrence of IPA. Patients  
 suffering from hematological disorders and patients who have undergone transplantation are therefore  
 at a particularly high risk of IPA. In the study for the development of new chemotherapy agents against  
 aspergillosis, we can mention studies with metal-based drugs as an alternative therapeutic route. The  
 description of the use of ruthenium complexes with dithiocarbamate ligands as potential antimicrobial  
 agents is still new in the literature. Since there are scientific works that have been described, ruthenium  
 complexes as building blocks for novel transition-metal-based pharmacological agents, the  
 investigation of in vitro antifungal activity of dithiocarbamate ruthenium complexes is very promising;  
 even more if the quelation of dithiocarbamate moiety with ruthenium could enhance the antifungal  
 activity. The present work shows the results of the study of the activity of five ruthenium  
 dithiocarbamate complexes: ([Ru2(S2CN(CH3)2)5] (1), [Ru2(S2CN(CH2CH3)2)5] (2),
 [Ru2{S2CN(C(CH3)3)(H)}5] (3), [Ru2{S2CN(CH(CH3)2)(H)}5] (4), [Ru2{S2CN(CH(CH3)2)2}5] (5))
 against Aspergillus spp. 

Methods: 

 Antifungal activities were evaluated against Aspergillus clavatus, A. fumigatus, A. nomius, A. niger, A.

tamarii, A. terreus and A. flavus, following the CLSI protocol with some modifications. Minimum  
 Inhibitory Concentration (MIC) values were determined by microdilution of test-solution using  
 commercial antifungal as positive control (amphotericin B and fluconazole). 

Results: 

 It is noteworthy that all complexes showed very high activity against A. clavatus, A. fumigates (ATCC  
 and Clinic), A. flavus, A. niger and A. tamarii. The MIC range values showed: complexes 1 and 2 (4 to  
 64 µg/mL), complexes 3 and 4 (64 µg/mL) and complex 5 (16 to 64 µg/mL). For A. terreus and A. nomius

 the MIC was much higher, 512 µg/mL). As described before, we confirmed that the free ligands (L1-L5)
 showed not so high antifungal activity against Aspergillus; by MIC comparison the results average  
 proved the ligand L1 was 41-fold less active than complex 1, the ligands L2 and L5 were 26-fold less  
 active than complexes 2 and 5, and the ligands 3 and 4 were 11-fold less active than complexes 3 and 4.
 Against A. nomius and A. terreus, the MIC was also much higher, 512 µg/mL. The results showed low  
 cytotoxicity for complexes 3, 4 and 5. Although the complexes 1 and 2 are more cytotoxic than the  
 other investigated complexes, in vitro antifungal activities of these complexes were detected in  
 concentrations 100-fold smaller than the concentration of harmful effect to the normal cells. 

Conclusions: 

 These results show that the complexation of the dithiocarbamate with ruthenium generates much more  
 active novel antifungal agents, maybe due to some synergic effect in the dithiocarbamate moiety. The  
 ruthenium complexes demonstrated promising antifungal activity against Aspergillus fumigatus, A.

clavatus and A. niger.



 9 EFFECT OF INVASIVE ASPERGILLOSIS INFECTION ON THE IMMUNE  

RESPONSES OF MICE WITH CANCER 

 H. Shokri1*, A. Khosravi1*, N. Sohrabi1

1Mycology Research Center, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran 

Purpose:

 Using a cancer murine model of invasive aspergillosis (IA), we investigated the expression of TLR-2,  
 Dectin-1 and the level of cytokine production by CD4+ T helper cells in different groups of mice (with  
 or without cancer), also, the effect of invasive aspergillosis on the immune response pattern of cancer  
 mice. 

 Methods: 

 Patterns of susceptibility and resistance to infection obtained with different groups of mice injected  
 with Aspergillus fumigatus conidia. TLR-2 and Dectin-1 analyzed applying flowcytometry and cytokine  
 production of cultured splenocytes by ELISA method. 

 Results: 

 Cancer mice that challenged with A. fumigatus conidia showed significant increase in TLR-2 and  
 Dectin-1 levels compared with the two other control groups (normal mice challenged with A. fumigatus

 and non-infected cancer mice). Moreover, it showed insignificant decrease in IFN-? and IL-10 levels  
 and insignificant increase in TNF-  level. The data demonstrated remarkable rise in IL-4 level and the  
 mortality of cancer mice that intravenously infected with A. fumigatus.

Conclusions: 

 Probably IA causes stimulation in innate immunity and Th2 cells, also some disorganization in cytokine  
 production in CD4+ T helper cells. We hypothesize that concomitance of IA and cancer may change  
 the microenvironment for local or systemic immune responses. Other complementary studies could help  
 supporting our hypothesis. 



 10 OUTBREAK OF SEVERE DISSEMINATED ASPERGILLOSIS IN A FLOCK OF  

OSTRICH (STRUTHIO CAMELUS)

 H. Shokri1, A. Khosravi2*, H. Hashemi1

1 Veterinary Medicine Organization, Tehran, Iran 
2 Mycology Research Center, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran 

Purpose:

 To describe severe aspergillosis in a flock of ostrich (Struthio camelus). 

 Methods: 

 The clinical, mycological and histopathological examinations were performed in black neck ostriches 
affected with severe aspergillosis in a flock including 80 birds, near Tehran, Iran. 

  Results: 

 The signs included anorexia, depression, notable weight loss,diarrhoea, severe respiratory distress and 
death. Grossly, the lungs showed numerous white to yellow caseous nodules and the walls of the thoracic 
and abdominal air sacs were thickened with inflammatory exudates containing cellular debris, necrotic 
masses and green mold colonies. Multiple nodules were observed in the liver, spleen andgastrointestinal 
tract as well. Histopathologically, there were conidial heads and fungal hyphae in the air sacs and 
multifocal necrotic and granulomatous lesions with septated and dichotomously branched hyphae in 
various tissues, which were stained with haematoxylin and eosin and Grocotts  methenamine silver nitrate. 
Aspergillus fumigatus was isolated in various tissues taken from affected ostriches. 

 Conclusions: 

 In this study, we suggest that feedstuff components heavily contaminated with A. fumigatus because of 
long-term storage and exposure to an overwhelming number of spores in combination with probable 
contamination of  ostrich chicks in hatchery increased the susceptibility of birds to fungal infection. 



 11 ENVIRONMENTAL CONTAMINATION: IS THIS REALLY AN IMPORTANT  

CAUSE OF FALSE-POSITIVE IN PLATELIA® ASPERGILLUS EIA? 

 M. Xavier1*, A. Pasqualotto2, M. Meireles3, L. Severo 2

1FURG
2UFRGS 
3UFPel 

Purpose:

 PlateliaTM Aspergillus EIA, a commercial ELISA sandwich kit that detects galactomannan, is an  
 important tool for an early diagnosis of invasive aspergillosis. One of the factors implicated as a  
 potential cause of false-positive result is environmental contamination with Aspergillus spp. conidia.  
 Nevertheless the amount of conidia required to cause interference in the test has not been well  
 characterised. Thus, the aim of this study was to evaluate the interference of different inocula of  

Aspergillus fumigatus in the commercial galactomannan test.  

Methods: 

  To prepare the inoculum 1 ml of sterile saline was added to a young culture of A. fumigatus (7 days growth 
  on Sabouraud dextrose at 35ºC) containing 1% Tween 20. Spores were harvested and transferred to a sterile 
  tube. After 10 minutes, the supernatant was then transferred to another sterile tube which was used to adjust 
   the inocula concentrations. Five Aspergillus inocula (Ai) were standardized based on transmittance (T) 
  values,  which were defined by spectrophotometer at 530 nm. Ai grades 1 to 5 corresponded to T values 
  ranging from 95% to 75%, in 5% intervals. Absorbance values were 0.022, 0.039, 0.071, 0.093 and 0.121,  
 respectively. In order to count the conidia concentration, 10 µl were submitted to a microscopic  
 enumeration with a cell-counting haematocytometer (Neubauer chamber). A total of 150 µl of each Ai  
 were added to 150 µl of a negative serum sample (previously tested in Platelia EIA), making up to 300 µl  
 for ELISA galactomannan testing. All evaluations were performed in duplicate. Negative controls were  
 made with the serum used (known to be negative at galactomannan testing previously) and with saline  
 solution. Galactomannan testing was performed according to the manufacturer’s instruction. Inoculum  
 quantification showed concentrations of 2.5 x 105 conidia/ml in Ai 1, 5.5 x 105 conidia/ml in Ai 2, 9.1 x  
 105 conidia/ml in Ai 3, 1.4 x 106 conidia/ml in Ai 4, and 2.8 x 106 conidia/ml in Ai 5.  

Results: 

 At the lowest concentrations (95% and 90% of transmittance) galactomannan results were negative, with 
 optical densities (OD) values of 0.45 and 0.48. Using higher inocula concentrations (i.e., 85% T, 80% T 
 and 75% T) OD values of 0.66, 0.75 and 1.49 were observed, respectively. Negative controls (serum and 
 saline solution) resulted in OD values of 0.19 and 0.12, respectively.  

Conclusions: 

 In conclusion, massive environmental contamination with Aspergillus conidia ( 85% T; 9.1 X 105 
 conidia/ml) seems to be required to cause false-positive results in the ELISA galactomannan testing. 



 12 POTENTIALLY PATHOGENIC FILAMENTOUS MICROFUNGI IN HUMAN  

ENVIRONMENT 

 Y. Hovhannisyan1*, J. Abrahamyan1, S. Nanagulyan 1, A. Muradyan2, I. Eloyan1

1 Yerevan State University 
2Clinical hospital N3 

Purpose:

 Today the fungal infection is a major health care problem. Fungi, especially Aspergillus species are  
 almost always present in the air. This paper deals with ecology and distribution of potentially  
 pathogenic (opportunistic) filamentous microfungi in human environment. The object of our research is  
 indoor air pollutants, especially fungi in general, and molds in particular, which cause a wide variety of  
 human diseases.  Mycological researches, conducted by us in various museums in Armenia, come to 
  witness quite high degree of fungi spore concentration in the air. Severe winter and then spring with abrupt 
  weather fluctuations and relative air humidity contributed to the steep growth and development of  
 micromycetes that easily spread and quickly adapt in any conditions. These circumstances together  
 with our previous mycological study allow us to observe fungi, particularly from genus Aspergillus, as  
 potentially dangerous, which cause various human diseases. 

Methods: 

 Fungi have been isolated on different nutrient media from air of some museums in Armenia. The highest  
 variety of mycobiota species in the air, as well as the maximum quantity of colony-forming units (CFU)  
 in 1 m3 air there was found in storeroom of a museum. 

Results: 

 Among the identified species the highest concentration of propagule had the following species of  
 genera Aspergillus, Penicillium, Alternaria, Cladosporium. As a results of our investigation in the  
 museums a great amount of affected exhibits with the high percent of Aspergillus species were found.  
 The constant humidity and lack of ventilation in the some halls of museums of Armenia brought to the  
 air pollution with viable fungal spores-destructors. This kind of environment, with high concentration  
 of mould’s spores influence the health of the staff. At the same time the staff doesn’t have  
 corresponding knowledge about mycotic disease of people. The staffs of the museums are registered to  
 have hypostasis and eye reddening, itch and hand burning, the symptoms of bronchial asthma, holding  
 chronic character. 

Conclusions: 

 In connection with significant expansion of mycosis, mycotoxicosis and allergic diseases of a man the  
 problem acquired relevant social significance. Our study will enable us to produce objective  
 management plans for mycotic diseases treatment and air pollution control. Ecological factors  
 stimulating of hazardous micromycetes and new approaches of the health risk assessment are  
 discussed. 



 13 HUMAN PLATELETS ALTER MITOCHONDRIA OF ASPERGILLUS FUMIGATUS

IN VITRO 

 S. Perkhofer1*, L. Kremser1, M. Nagl1, H. Lindner1, C. Lass-Flörl1

1Innsbruck Medical University 

 Purpose:  

 The fungal pathogen Aspergillus fumigatus is responsible for an increasing number of fatal  
 infections in immunocompromisedhosts. Recently, we found that platelets exert antifungal effects  
 against Aspergillus spp. by attenuating fungal germination and hyphal elongation, both of which are of  
 major importance in evolving invasive disease. However, little is known about their target sites.  
 Therefore we performed 2 D electrophoresis (2-DE), fungal mitochondrial function by examining the  
 mitochondrial membrane potential (m ) and aconitase gene (acot) expression levels, an enzyme of the  
 citric acid cycle. 

 Methods:  

 In this study one clinical A. fumigatus isolate was used. After incubation of A. fumigatus

 hyphae with platelets at 37°C for 30 min, protein changes were analyzed by 2-DE and subjected to mass  
 spectrometry. Also immunofluorescence analysis for detection of fungal m changes was performed by  
 use of Mitotracker CMXRos (100mM).  For expression level determination of fungal acot northern blot  
 analysis and quantitative real-time RT-PCR was used. 

Results:

 Incubation of platelets with A. fumigatus revealed a change of numerous proteins mainly  
 associated to mitochondria as found by 2-DE. In support of these findings we observed that platelets  
 induced a loss of m and down-regulation of fungal acot gene expression level in A. fumigatus.

Conclusions:  

 Our results indicate that fungal mitochondria are targeted by human platelets and that the  
 turnover rates of the entire citric acid cycle are massively diminished. Mitochondria are the energy  
 machines and their impairment is associated with decreased cell function and cell death. The increased  
 understanding on the role and target sites of platelets in innate immune defense against A. fumigatus is  
 highly important to perform more specific and appropriate ways to combat this potentially devastating  
 disease. 



 14 DEVELOPMENT OF CHEMICALLY INDUCED HAPLOINSUFFICIENCY  

SCREENS TO IDENTIFY DRUG MECHANISM OF ACTION IN ASPERGILLUS

FUMIGATUS

 D. Denning1, M. Bromley1*, P. Warn1, M. Eberle2

1Respiratory Medicine Research Group, University of Manchester, Wythenshawe Hospital,  
 Southmoor Road, Manchester M23 9LT 

2Applied Microbiology, Institute for Applied Life Sciences, University of Karlsruhe, Hertzstraße 16,  
 76187 Karlsruhe, Germany 

               Purpose:

 Treatment options for Aspergillus infections are limited and those drugs currently in use suffer from a  
 variety of problems including low efficacy, toxicity and the emergence of resistance. There is therefore a  
 pressing need to identify novel classes of antifungal agents for the treatment of Aspergillus infections.  
 Approaches to identify novel drugs using target based discovery involve identifying a target, which is  
 typically a gene essential for growth, designing an assay to monitor the function of that target and  
 assessing the inhibitory effect of a collection of small molecules against that function. Unfortunately,  
 despite a great deal of effort no anti-infective agents have been developed from this route. The reasons  
 for this failure include the attrition rate of compounds that show promising activity against an enzyme  
 but are either not active against the whole cell or are toxic. A solution to this problem is to employ  
 technologies that allow the identification of gene targets from compounds that already show antifungal  
 activity and have clean toxicity profiles.  

Methods: 

 Chemically induced haploinsufficiency occurs when a diploid organism, which only has a single functional 
 copy of a gene is exposed to a drug that targets the protein derived from that gene bringing about a retarded 
 level of growth. This phenomenon is a powerful tool for unveiling the mechanisms of action of drugs and 
 has already been successfully used in heterozygous knockout collections of C. albicans and S. cerevisiae.
 The creation of a comprehensive heterozygous knockout collection in Aspergillus fumigatus has so far been 
 hampered by slow and laborious transformation protocol, inefficient gene knockout methodologies and the 
 lack of suitable diploid A. fumigatus strains.  

Results: 

 In our recent work we show an optimization of the common transformation protocol for A. fumigatus along 
 with the first demonstration of a chemically induced haploinsufficiency screen for drug targets.  

Conclusions:

 This offers new possibilities for antifungal research, enables high-throughput methods for surveying the 
 genome of A. fumigatus for new drug targets and supports unveiling the mechanisms of action of antifungal 
 drugs. 



 15 INVASIVE ASPERGILLOSIS IN IMMUNOCOMPROMISED HOSTS. 

 M. Vieira Batista*, C. Abreu Fonseca, C. Lorente, S. Figueredo Costa, M. Basso, S.  
 Campos Vidal, M. L. Caramori, L. Pierrotti, I. Leonardo França, E. Abdala, É.  
 Shimoda, A. Lopes Motta, F. Dulley, G. Fonseca, M. Shikanai-Yasuda 

 Department of Infectious Diseases  of Hospital das Clinicas of  University of São Paulo, Medical 
 Research Laboratory (LIM48), Hospital das Clinicas of University  of São Paulo, São Paulo, Brazil. 

 Purpose: 

 Invasive aspergillosis (IA) is a fungal infection with elevated morbidity and mortality in  
 immunocompromised patients.  To describe clinical and diagnostic aspects of invasive aspergillosis in 
 immunocompromised patients.  

 Methods:

The present study included 154 patients of Hospital das Clínicas da Faculdade de Medicina da USP, 
classified according to the EORTC criteria in proven, probable and possible aspergillosis. The analysis was 
processed in a retrospective phase from November 2006 to December  2008 and prospective analysis from 
January through  September 2009.  

Results: 

One hundred fifty-four aspergillosis patients were analyzed. Predominance of male individuals and mean 
age of 40-years-old. Patients with bone marrow transplantation,  hematological diseases, lung transplant, 
kidney transplant and chronic inflammatory disease were, 84 (54,6%), 58 (37,7%), 10 (6,5%), 1 (0,6%) and 
1 (0,6%) respectively. Major risk factors associated to  fungal infection were prolonged febrile neutropenia, 
pulmonary finding on chest computerized tomography, recipients of corticosteroids and graft-versus-host 
disease (GVHD) in allogeneic hematopoietic stem-cell transplantation. In the retrospective phase - 60 
patients were included: Four (7%) proved cases, 12 (20%) probable cases and 44 (73%) possible 
aspergillosis cases. In the prospective phase, 94 patients were included: Twenty-four (25,5%) probable 
cases and seventy (74,5%) possible aspergillosis cases. Galactomannan was used as a criterion in the 
prospective phase, allowing the inclusion of additional 14 probable cases (58,3%), while fungal culture is 
positive in 12 cases (50%).  

Conclusions: 

Prospective study has been essential to evaluate the evolution of possible aspergillosis with more sensitive 
diagnostic methods. Systematized vigilance of suspected cases with more sensitive diagnostic methods 
such as galactomannan detection and polymerase chain reaction is very important strategy to improve the 
outcome and elevated mortality, allowing an earlier diagnosis and more successful treatment. 



16 STUDY OF ALLERGENS PRODUCED BY ASPERGILLUS FLAVUS AND A.

FUMIGATUS ISOLATED FROM THE ATMOSPHERE OF KATHMANDU 

 G. Shrestha1*, A. Uddhim Mridha2, W. Gaungiang 3

1Tribhuvan University 
2Univeristy of Pabna 
3West-China Medical University 

Purpose:

 Fungal spores are usually allergenic to human beings. The spores can produce allergic effects without  
 growth and reproduction in the tissue. The cell wall of fungi consists of glucan and mannan which are  
 the allergic components. Aspergillus species are reported to cause such allergic reactions. These fungi  
 are most prevalent in the atmosphere of Kathmandu and these isolates were studied for the production  
 of allergens.  

Methods: 

 Allergens were extracted from Aspergillus fumigatus and Aspergillus flavus. The amount  of proteins and 
 carbohydrates were estimated in the extract from culture filtrate and mycelial mat of the isolates. It was 
 found the amount of proteins and carbohydrates were higher in mycelial mat than in culture filtrate in both 
 of the studied isolates.  

Results: 

 Among two isolates, Aspergillus fumigatus produced high amount of proteins (37.2 mg/100ml) in mycelia 
 mat, (31.2 mg/100ml) in culture filtrate where as less  amount of carbohydrates (6.224mg/100ml) in 
 mycelia mat and (6.14mg/100ml) in culture filtrate.  However, Aspergillusflavus produced comparatively 
 less amount of proteins (32.8mg/100ml) in mycelia mat and (28.8mg/ml) in culture filtrate and less amount 
 of carbohydrates (5.128mg/ml) in mycelia mat and (4.426mg/100ml) in culture filtrate. There is no 
 significant difference (P > 0.01, at 95% confidence level) in the amount of allergen produced by the two 
 species.  The SDS-PAGE analysis was done for molecular weight determination of proteins produced by 
 the two studied isolates. The molecular weight of proteins with 30- 67 kDa was found common in these 
 isolates. More than 6 allergenic band with molecular weight 20-30 kDa (most allergic) were recognized in 
 both the studied isolates. Preliminary test of allergens was done in experimental animals by using histamine 
 as positive control.  

Conclusions: 

 It was found that the extract of Aspergillus fumigatus is more allergic than that Aspergillus flavus as the 
 size of wheal and flare correspondingly increases with respect to the amount of proteins and carbohydrates 
 produced by Aspergillus fumigatus and Aspergillus  flavus respectively. 



 17 ASPERGILLUS DETECTION PROGRAM 

I. Zurak*

               Purpose: 

 Aspergillosis is a spectrum of diseases of humans and animals caused by members of the genus  
Aspergillus. Found worldwide, ubiquitous in the environment, in soil, air, food, human habitats. It is  

 considered part of the normal flora of humans. But, most human infections are caused by Aspergillus

 species, most often are that: A. fumigatus, A. flavus, A. niger, A. nidulans, A. terreus and A. glaucus.
 Confirmation and the definitive diagnosis of aspergillosis depends upon the growth and the isolation of  
 the aetiological agent in culture. The single best tool available for the diagnosis of fungal infections is  
 the fungal culture. Whereas, samples which comes in laboratories on the mycological processing, most  
 often is with the mixed flora, various of bacteria and fungi. Bacterial colonies grow faster, formerly and  
 in the beginning unseens of presence naked eye, thus reducing the nutritional value of the medium,  
 liberate the toxin, thereby suppressing the growth of many fungal species, which could no longer be  
 isolated. Bacteria try preventing will grow the supplement of antibiotics in the nutrient medium, and add  
 the following antibiotics: chloramphenicol, gentamicin and cycloheximide. But, many of bacterium  
 become multiply-resistant to antibiotics, and so can grow on the mycological nutrient medium. Biggest  
 problem present Pseudomonas species, E. coli and slimy bacterium. Goal this study, how replaces  
 ineffective and expensive antibiotics to the salt-chemicals, which prevents will grow the bacterium but  
 don't and fungi.  

Methods: 

 Bacteria cannot create resistance to the salts-chemicals. A good non-antibiotic selective additive was the 
 combination of mucic acid (Sigma M-4778), potassium metabisulfite (Sigma  P-2522) and cupric sulfate (or 
 cupric chloride). This selective combination was added to Emmons agar or Brain-Hearth Infusion agar, 
 heated to the boiling point and is then ready for use; he necessarily does  not sterilized by autoclaving. In 
 this study testing on clinical samples: sputum, bronchial secretions, swabs of skin, wounds, mucous 
 membranes, blood, faces, sediment of urine, punctuates etc. Moreover, because Aspergillus species are 
 commonly found in the ari, important is the insulation from the air and their isolation must be interpreted 
 with caution. Samples were directly applied to the surface of the agar and incubated at 26 or 37°C of 48 
 hours, or also up to two weeks.  

Results: 

 Gram positive and negative bacterial species did not grow, and the most common isolates were 
 Aspergillum’s and Candida species. Many isolated species could be visually determinate.  

Conclusions: 

 Early recognition of the hosts at risk, is the key to early diagnosis and subsequent drug administration 
 therapy. This new diagnostic method is effective, economical and ecologically acceptable. 



 18 A LUMINESCENT A. FUMIGATUS STRAIN REVEALS NEW INSIGHTS ON  

DEVELOPMENT OF INVASIVE ASPERGILLOSIS AND THE HOST INNATE  

IMMUNE RESPONSE 

 O. Ibrahim-Granet1*, G. Jouvion2, T. Hohl3, M. Brock4

1Unité de Recherche Cytokines & Inflammation, Institut Pasteur 
2Unité de Recherche et d’Expertise Histotechnologie et Pathologie, Institut Pasteur 
3Fred Hutchinson Cancer Research Center, University of Washington, Seattle USA 
4Hans Knoell Institute, Junior Research Group Microbial Biochemistry and Physiology, Jena,  

 Germany 

Purpose:

Aspergillus fumigatus is the main cause of invasive aspergillosis (IA) in  
 immunocompromised patients and only a limited number of drugs for treatment are available. A  
 screening method for new antifungal compounds is urgently required, which may not only be  
 suitable for in vitro, but also for in vivo studies. 

Methods:   

 We constructed a bioluminescent A. fumigatus strain by fusing the promoter of the  
 glyceraldehyde-3-phosphate dehydrogenase from A. fumigatus with the luciferase gene from  
 Photinus pyralis to control the expression of the bioluminescent reporter. This strain was  
 suitable to study the effectiveness of antifungals in vitro. 
 To define the temporal and functional requirements of distinct innate immune cellular subsets in  
 host defense against respiratory A. fumigatus infection, we examined the development and  
 progression of IA using bioluminescence imaging and histopathologic analysis in mice with four  
 different types of defects in innate immune function that target resident and recruited phagocyte  
 subsets. 

Results:

 Imaging studies allowed an in vivo correlation between the onset, peak, and kinetics of  
 hyphal tissue invasion from the lung under conditions of functional or numeric inactivation of  
 phagocytes. In addition, antibody-mediated depletion of neutrophils to the lung was associated  
 with rapid conidial germination and an early rise in bioluminescence post-infection. In contrast,  
 80% alveolar macrophage depletion failed to trigger a bioluminescent signal, consistent with the  
 notion that neutrophil recruitment is essential for early host defense, while alveolar macrophage  
 depletion can be functionally compensated.  To monitor the kinetics of dissemination within deep organs in 
 immunosppressed versus immunocompetent mice, we used an intravenous murine infection model. Under  
 immunosuppression, dissemination within heart, liver and kidneys has been observed 24 hours  
 after infection resulting in strong inflammation in the liver. In immunocompetent mice, only  
 kidneys displayed strong inflammation 6 days after infection. 

Conclusions:

 This new model provides new insights on development of invasive aspergillosis and  
 is currently used to monitor the effectiveness of antifungals in vivo. The reproducible imaging  
 from small groups of animal is likely to help in substantial cost savings in trials that examine  
 the effects of pharmaceutical compounds, antibodies, and genetic or cellular lesions in small  
 animal models of IA. 



 19 ELIMINATION OF A. FUMIGATUS CONIDIA FROM AIRWAYS IN ASTHMA  

OCCURS INDEPENDENTLY OF INTRAEPITHELIAL DENDRITIC CELLS 

 M. Shevchenko1*, T. Veres2, P. Schmalhorst3, E. Spies2, A. Sapozhnikov1, A. Braun2

1Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow, Russia 
2Fraunhofer Institute of Toxicology and Experemental Medicine, Hannover, Germany 
3Hannover Medical School, Hannover, Germany 

Purpose:

A. fumigatus is known to be implicated in severe allergic diseases such as allergic bronchopulmonary  
 aspergillosis (ABPA). Antibodies detected in the peripheral blood of ABPA patients show specificity  
 not only to conidial proteins, but also to hyphal proteins as well as to A. fumigatus secondary  
 metabolites. This indirectly indicates fungal colonization of the respiratory tract of ABPA patients. The  
 mechanisms by which fungi are able to avoid the neutralization by immune cells in the immunosufficient  
 host are still unknown.  

Methods: 

 To address this question we analyzed the dynamics of neutrophil and macrophage recruitment into the 
 airways of mice with OVA-induced allergic asthma in response to inhaled A. fumigatus conidia. The 
 number of MHCII+ antigen presenting cells and Gr1+ neutrophils as well as uptake of A. fumigatus conidia 
 by phagocytes was estimated by means of immunostaining and confocal imaging of the whole mount mice 
 airways.  

Results: 

 A twofold increase in Gr1+ cell number was detected in the airways of OVA/OVA mice two hours after  
 conidia application compared to the OVA/PBS group. These Gr1+ cells, represented primarily by  
 neutrophils, were able to capture 30 % of the total conidia number in the area under observation.  
 Neutrophil capturing ability increased over time and reached 60 % after 4 hours, but did not change  
 later. In contrast to the number of Gr1+ cells, the number of MHCII+ cells was not significantly altered  
 both in time and between asthma and control mice. The amount of conidia engaged by MHCII+ cells  
 did not exceed 30 % in the airways of OVA/OVA mice. At the same time enhanced conidia capturing by  
 macrophages was detected 8 hours after conidia application in control mice and was not detected in  
 mice with OVA-induced asthma. Several cases of A. fumigatus conidia uptake by intraepithelial  
 dendritic cells were observed for OVA/PBS, but not for OVA/OVA mice. However, this was a rather rare  
 event. 

Conclusions: 

 Thus, neutrophils, which are essential for rapid A. fumigatus conidia neutralization, are able to establish  
 temporary control of fungal infection. For the complete antifungal protection subsiquent activation of  
 secondary immune response by dendritic cell conidia uptake is needed. This process is impaired in  
 experimental allergic asthma. 



 20 IMMUNE RESPONSES INDUCED BY HEAT KILLED YEAST, A VACCINE  

AGAINST ASPERGILLOSIS  IN MICE 

 M. Liu1,2,3*, K. Clemons1,2,3, M. Bigos2, D. Stevens1,2,3

1California Institute for Medical Research, San Jose, CA 
2Stanford University, Stanford, CA 
3Santa Clara Valley Medical Center, San Jose, CA 

Purpose:

Heat-killed Saccharomyces cerevisiae (HKY) used as a vaccine protects mice against  
 systemic aspergillosis and coccidioidomycosis. To elucidate the underlying mechanism of protection  
 we explored the immune responses induced by HKY. 

Methods: 

BALB/c mice (5-week) were given 107.8 HKY subcutaneously 1/wk for 3 wks.  
 Bronchoalveolar lavage (BAL) fluid, spleen or lymph nodes, and serum were collected 2-5 weeks later.  
 Spleen or lymph node cells were cultured (105 cells/well) at 370C overnight before stimulation with  
 HKY. Cell proliferation was tested by Alamar blue reduction 3d (spleen) or 7d (lymph node), and  
 cytokines measured by ELISA 1d (spleen) or 5d (lymph node), after stimulation. Antibody to glycans  
 was tested by ELISA. Four weeks after vaccination, spleen mononuclear cells were stimulated with  
 HKY (64 h), stained for specific cell markers and with carboxyfluorescein diacetate succinimidyl ester,  
 and analyzed by flow cytometry for proliferation of lymphocyte populations. 

Results:

In spleen cells of HKY-vaccinated, compared to non-stimulated controls, 103.6 and 105.6 HKY  
 promoted proliferation (all P < 0.05); in lymph node cells, 104.6 and 105.6 HKY promoted proliferation (P
 < 0.01).  HKY caused no significant proliferation of spleen or lymph node cells from PBS-vaccinated.  
 Cytokine measurement showed HKY (104.6 and 105.6) promoted IFN?, IL-6 and IL-17A expression by  
 spleen cells compared to non-stimulated controls (all P < 0.05). Similarly, for lymph node cells, 104.6 and  
 105.6 HKY stimulated IFN?, IL-6 and IL-17A production (all P < 0.01).  Cytokine production by  
 HKY-stimulated cells from PBS-vaccinated mice was lower than those from HKY-vaccinated (P < 0.05). 
 Cytokines in BAL from HKY-vaccinated showed increases of 1.7-fold for IFN? and 2.1-fold for TNF
 over BAL from PBS-vaccinated. 
 Flow cytometry of lymphocytes from HKY-vaccinated showed 52 % of CD3+ or 56% of CD8+ cells  
 exhibited cell division after stimulation with 105.6 HKY, compared to non-stimulated controls (26 or  
 23%, respectively) or HKY-stimulated cells from PBS-vaccinated (31 or 33.5%). Antibody assay against  

Saccharomyces glucan and mannan showed titers of 1:1600 and 1:400, respectively, in serum of  
 HKY-vaccinated which was 4 or 2 times above that in unvaccinated.  

Conclusions:
 HKY-vaccination induces a specific Th1 cellular and antibody response, which may be  
 responsible for protection. HKY-induced protection may also involve Th-17 signalling transduction. To  
 understand the mechanism underlying protection, it is critical to identify which components of HKY  
 contribute. 



 21 SACCHAROMYCES AS A VACCINE AGAINST INVASIVE ASPERGILLOSIS IS  

ENHANCED BY ALUM BUT IS NOT MOUSE STRAIN OR SACCHAROMYCES

SPECIES SPECIFIC  

 M. Liu1,2,3*, K. Clemons1,2,3, D. Stevens1,2,3

1California Institute for Medical Research, San Jose, CA 
2Stanford University, Stanford, CA 
3Santa Clara Valley Medical Center, San Jose, CA 

Purpose:

Despite recent advances in therapy, invasive aspergillosis remains problematic in  
 immunocompromised patient populations making a preventive vaccine desirable. In previous studies,  
 testing a variety of regimens, we showed the efficacy of heat-killed yeasts of Saccharomyces cerevisiae

 (HKY) in protecting CD-1 mice against systemic aspergillosis. Here we examined protection of  
 additional strains of mice, the species specificity of Saccharomyces as a vaccine, and the inclusion of  
 alum (aluminium hydroxide, which is an immuno-adjuvant). 

Methods: 

Male, 5-week-old, CD-1, DBA/2, BALB/c, and C57BL/6 mice were given 6 x 107 HKY (killed at 70°C, 3 
h) subcutaneously on days 28, 21, and 14, before challenge with (6-9.5) x 106 A. fumigatus

 conidia. Survival was tallied for 16 d and fungal burdens in brain and kidneys were determined in  
 survivors. To understand whether the protection is HKY-specific, we tested a vaccine derived from  

Saccharomyces servazzi (Ss-HKY).  

Results: 

HKY immunization of BALB/c, DBA/2 and C57BL/6 mice prolonged survival in comparison to  
 their respective controls (P = 0.046, P <0.0001 and P = 0.029, respectively), equivalent to protection of  
 CD-1 mice (P  0.05 in all comparisons). Significant reduction of fungal load in kidney and brain was  
 achieved in vaccinated DBA/2 mice (P < 0.0001), but not in BALB/c or C57BL/6 mice. Immunization of  
 CD-1 mice using Ss-HKY resulted in protection similar to HKY (P > 0.05). Vaccination of CD-1 mice with  
 HKY plus 20-µg alum adjuvant equalled HKY alone in prolonging survival and was superior in reducing  
 fungal burdens.  The brains of all animals receiving HKY plus alum were free of detectable CFU as were  
 the kidneys of 60% of the mice.  In comparison, for those given HKY alone only 60% were free of  
 infection in the brain and none in the kidneys. 

Conclusions:
 Our study shows that HKY efficacy is not mouse strain specific nor is the efficacy specific only to the
 species S. cerevisiae. The latter suggests components common in these species are responsible for inducing
 protection to systemic aspergillosis. In addition, inclusion of alum as an  adjuvant with HKY significantly
 improved outcome.  These results are promising for the development of a useful vaccine for prevention of
 aspergillosis. 



 22 EFFICACY OF DIFFERENT STRAINS OF SACCHAROMYCES CEREVISIAE AS A  

VACCINE AGAINST SYSTEMIC ASPERGILLOSIS 

 M. Johansen1*, D. Alvarado1,2,3, M. Liu1,2,3, K. Clemons1,2,3, D. Stevens1,2,3

1California Institute for Medical Research, San Jose, CA 
2Stanford University, Stanford, CA 
3Santa Clara Valley Medical Center, San Jose, CA 

Purpose:

We have previously shown that vaccinating mice with heat-killed Saccharomyces cerevisiae from a clinical
 strain (HKY 98-108) prolonged mouse survival and reduced fungal burdens in brain and kidneys in
 systemic Aspergillus infection. Here, we compared the efficacy of S. cerevisiae strains, from different
 sources with different DNA genotypes (A, B; J Clin Microbiol 35:1822) and virulence in mice (high, H;
 intermediate, I; low, L; J Infect Dis 169:859), as killed vaccines against systemic aspergillosis. 

Methods: 

Male, 5-week-old CD-1 mice were given 6 x 107 cells of heat killed Saccharomycescerevisiae

 (700C, 3h) subcutaneously on day 28, 21, and 14, before i.v. challenge with 7.5 x 106 A. fumigatus

 conidia. After 16 days of infection, survival and fungal burdens in brain and kidneys were determined in  
 survivors. The S.  cerevisiae strains used included two clinical isolates: HKY 96-108 (B4) and YJM 436  
 (A9, H); three non-clinical isolates: YJM 263 (Fleischmann’s; B9, I), YJM 264 (Red Star; B10, L) and  
 YJM 332 (wine yeast; A27, I); and one laboratory strain YJM 237 (A26, L). 

Results: 

In comparison to the PBS control group, heat-killed yeast from all six strains significantly prolonged
 survival: HKY 98-108 (P = 0.008), YJM 436 (P = 0.008), YJM 263 (P = 0.02), YJM 264 (P = 0.001), YJM
 332 (P = 0.002), YJM 237  (P = 0.005). All the HKY-vaccinated mice had reduced fungal burdens in brain
 and kidney compared to PBS controls (all P < 0.03 to 0.0001). Comparing fungal load among the groups,
 the mice receiving YJM 332 or YJM 264 had significantly fewer CFU in kidneys than those receiving YJM
 237 or YJM 263 (P < 0.03-0.004); no mice given YJM332 or YJM264 had detectable infection in the brain,
 whereas only 40 to 60% were cleared in other groups. 

Conclusions: 

This study indicates the protective efficacy of heat-killed S.  cerevisiaeas a vaccine against systemic
 aspergillosis is independent of the source of the strain (laboratory, nonclinical or clinical isolates), its DNA
 genotype or its relative virulence; however, some strains may be more effective. This study provides
 evidence that cellular components shared by different strains, rather  than components specific to a single
 strain, contribute to the protection of mice against systemic aspergillosis.  Future study will focus on
 identifying the components responsible for the protection conferred by HKY vaccination. 



 23 ASPERGILLUS GALACTOMANNAN ANTIGEN IN THE BRONCHOALVEOLAR  

LAVAGE FLUID FOR THE DIAGNOSIS OF INVASIVE PULMONARY  

ASPERGILLOSIS 

 S. Kim1*, J. Lee1, S. Park1, H. Sung1, M. Kim1, J. Lee1, K. Lee1, S. Lee1, S. Choi 1, Y. Kim1, J. Woo1, D. 
Lee1, C. Seo1, C. Choi1, S. Hong1, C. Lim1, Y. Koh1

1Asan Medical Center 

Purpose:

 Diagnosing invasive pulmonary aspergillosis remains a challenge. A recently developed  
 bronchoalveolar lavage galactomannan assay shows promising results. We evaluated diagnostic  
 performance of bronchoalveolar lavage galactomannan and analyzed risk factors for false positive  
 results.  

Methods:

 A retrospective cohort study was performed in a tertiary hospital with 2,700 beds between May 2008 and
 January 2009. We reviewed all 16-year-old patients, for whom GM assays from BAL were  submitted.
 Patients were categorized as having proven, probable, and possible IPA according to the revised
 EORTC/MSG definitions. A case–control (1:3 matching of patients with false–positive BAL GM assay to
 those with true negative BAL GM assay) study was performed to analyze the risk factors for false positive
 BAL GM assay. 

Results:

 A total of 359 patients were included in this study.  IPA was diagnosed in 22 (6%) patients (1  
 proven, 17 probable, and 4 possible). At the index cut off value of > 0.5, BAL GM assay had a  
 sensitivity of 63% (95% CI 41%–83%) and a specificity of 89% (95% CI 85%–92%). However, when  
 BAL GM was combined with serum GM assay, the sensitivity was improved to 95% (95% CI  
 77%–100%) and the specificity was 87% (95% CI 85%–92%). Among the 52 patients with positive BAL  
 GM assay, 25 (7%) patients were false-positive. Univariate and multivariate analysis revealed treatment  
 with piperacillin-tazobactam and ampicillin-sulbactam were associated with false–positive BAL GM  
 assay. 

Conclusions:

 When used in association with the serum GM assay, BAL GM assay seems to be a promising method for
 the diagnosis of IPA. BAL GM assays might be more useful to rule in diagnosis of IPA than to rule out the
 disease. However, physicians should be aware of the possible interference of treatment with
 piperacillin-tazobactam and ampicillin-sulbactam when interpreting the results of the BAL GM assay. 



24 SERUM SAMPLES VERSUS PLASMA SAMPLES FOR GALACTOMANNAN  

DETECTION IN PENGUINS 

 M. Xavier1*, A. Pasqualotto2, M. Meireles3, A. Adornes4, R. Silva Filho4, L. Severo2

1FURG
2UFRGS 
3UFPel 
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               Purpose: 

 Aspergillosis is responsible to a high mortality rate in captive penguins mainly due to a late diagnosis.  

Methods: 

 Here we compared galactomannan (GM) detection using serum (n=25) and plasma (n=12) samples from  
 Magellanic penguins in rehabilitation. GM testing was performed according to the manufacturer’s  
 instruction using a commercial kit (PlateliaTM Aspergillus EIA, Bio-Rad), with a 0.5 cut-off. All serum  
 samples were from different penguins (one sample per animal). Therein were 5 penguins with proven  
 aspergillosis (confirmed by histopathology and culture) and 20 healthy animals (already rehabilitated).  
 In relation to plasma samples, 6 were from healthy penguins, whereas 6 consecutive samples (collected  
 weekly) were from one penguin that died from aspergillosis. All serum and plasma samples were also  
 tested by immunodiffusion (ID) to detect antibody against Aspergillus spp.  

Results: 

 In the experiment with sera, all samples resulted positive in the GM detection, with values ranging from 
 1.76 to >12.5 in penguins with aspergillosis (n=5) and from 3.71 to >11.9 in healthy animals (n=20). 
 Herein, 3 of the 5 penguins with aspergillosis and 1 of the 20 healthy animals also tested positive in the ID 
  test. In relation to the plasma samples, these were all negative in the PlateliaTM test. Results of the ID 
 technique from the 6 healthy penguins were negative as well as the firsts 4 samples of the aspergillosis 
 case. In this specific animal, ID from the 5th sample was positive in 1:4 and from the 6th sample was 1:16. 
 This penguin manifested clinical signs 12 days after the first positive ID result, and died 10 days after the 
 6th sample was obtained. The GM in this penguin was stable in values of 0.12 to 0.17 in the firsts 4 
 samples, and decreased to 0.03 and 0.02 in the two last samples, when antibodies were detected. Results 
 from this investigation show that, in contrast to what has been documented for humans, serum is not an 
 appropriate sample for GM detection in penguins, due to a high rate of false-positive results.  

Conclusions: 

 This could be explained by the formation of fibrin clots, which might cause interference in the test. On the 
 other hand, the false-negative result observed in plasma samples taken from the penguin with aspergillosis 
 could be attributed to the presence of antibodies that binds to the GM, interfering in the PlateliaTM result. 
 More data is clearly needed on the field, in special to confirm the results obtained from this pilot study. 



25 GERMINATION AND GROWTH OF ASPERGILLUS AND PENICILLIUM SPORES

EXPOSURED TO LABORATORY DISINFECTANTS 

 F. Okungbowa1*, A. Usifo1

 1University of Benin, Nigeria 

Purpose:

Aspergillus and Penicillium species constitute a high proportion of the mycoflora of the air  in Benin City.
 They are usually encountered as laboratory contaminants. Germination is the first stage in the growth and
 subsequent colonization of fungal spores. The conidia of A. fumigatus and  Penicillium sp easily germinate
 and grow on culture media leading to waste of time and materials.  In the laboratory, some disinfectants
 such as alcohol and sodium hypochlorite are used to clean work benches and to surface –sterilize materials
 for inoculation so as to keep the growth of the contaminating moulds in control. 
 Despite efforts at suppression/control of these fungi, more often than not they still constitute a menace  
 as they germinate and rapidly colonize the growth media. This study was therefore carried out to  
 determine the effect of three commonly used disinfectants on germination and growth of A. fumigatus

 and Penicillium sp. in order to determine the most effective and the appropriate concentrations. 

Methods:

 Spores of Aspergillus flavus and Penicillium sp. were exposed to diluted sodium hypochlorite, 90% and
 70% methanol, 90% and 70% ethanol for 3, 5 and 10minutes, and thereafter grown on   Sabouraud 
 Dextrose Agar (SDA) at ambient temperature for seven days. Untreated spores  plated out on SDA served  
 as control. Radial growth of each fungus was measured daily and mean radial growth calculated. 

Results:

 No growth was observed on treated cultures until day 3 whereas there was growth in the  control from day 2
 onward, with radial growth increasing steadily. No growth was observed in sodium hypochlorite-treated
 cultures. The length of exposure repressed growth in the order 10>5>3minutes.The higher the 
 concentration of chemical the greater the repressive effect. The difference in growth between treated and
 control was significant. 

Conclusions:

 These results show that the 3minutes usually used for surface sterilization of materials to  be plated out is
 inadequate. Ethanol (90%) applied for10 minutes and sodium hypochlorite are recommended. 



26 THE ASPERGILLUS FUMIGATUS RNA TRIPHOSPHATASE: A VERY PROMISING  

THERAPEUTIC TARGET TO TREAT INVASIVE ASPERGILLOSIS? 

 J. De Lucas1*M. Monteiro1

1Dept. Microbiol & Parasitol, The University of Alcala 

Purpose:

 RNA triphosphatase catalyses the first step of cap formation. The cap structure is required  for efficient
 pre-mRNA splicing, export, stability and translation initiation in eukaryotes. Structural and functional
 analyses of the Saccharomcyes cerevisiae RNA triphosphatase suggested the appropriateness of this
 enzyme as a valuable therapeutic target to treat fungal diseases. Nevertheless, confirmation of the
 essentiality of the RNA triphosphatase encoding gene in a fungal pathogen, such as Aspergillus fumigatus,
 is needed to prove the suitability of this potential therapeutic target, especially after demonstrating the
 dispensability of this gene in Candida albicans.  Here, we studied the essentiality of the A. fumigauts triA

 gene, encoding RNA triphosphatase, using the heterokaryon rescue technique and the conditional
 expression driven by two regulatable promoters, the alcA and niiA promoters. In addition, we illustrated the 
 feasibility of both conditional expression systems for future applications of gene down-regulation. 

 Methods: 

 A wide range of molecular biology, classical and molecular genetics techniques and phenotypic analyses
 were utilized in this work. Also, E-tests experiments, using antifungals  employed to treat invasive
 aspergillosis, were performed. 

Results: 

The essentiality of the A. fumigatus triA gene, encoding RNA triphosphatase, was firstly analyzed using the
 conditional expression driven by the A. nidulans alcA promoter (alcAP), a suitable system to validate
 essential genes in A. fumigatus. TriA depletion mediated by the alcAP causes a very strong growth
 inhibition, but without showing a strict terminal phenotype. Accordingly, we utilized the heterokaryon
 rescue technique as an arbiter to decide on the essentiality of the triA gene. Our results undoubtedly
 demonstrated the essentiality of triA, pointing out the RNA triphosphatase as a valuable therapeutic target 
 in this fungus. In addition, another conditional expression system, based on the A. fumigatus niiA promoter 
 (niiAP),  that allows identification of A. fumigatus essential genes was employed. Although the

niiAP-mediated repression of triA is less severe than that driven by the alcAP, a strong  growth inhibition
 occurred in niiAP-triA strains. Interestingly, E-tests performed to determine whether triAdown-regulated
 cells became more sensitive to antifungals indicated a synergic effect betweenamphotericinB and another
 antifungal inhibiting the A. fumigatus RNA triphosphatase activity.    

Conclusions: 

 The triA gene, encoding the RNA triphosphatase, is essential in A. fumigatus.  The heterokaryon rescue 
 technique is the appropriate arbiter to decide gene essentiality in A. fumigatus.  The synergism observed 
 between amphotericin B and TriA depletion might represent further achievements in the treatment of 
 invasive aspergillosis.    



27 INVASIVE ASPERGILLOSIS IN CHRONIC  LUNG DISEASE 

R. Kaur1*, M. Kakkar1, G. Sethi1

1 Maulana Azad Medical College 

Purpose:

 The spectrum of Aspergillus induced human pulmonary afflictions vary greately from apparently  
 harmless colonization to a fulminant & rapidly fatal disease. Invasive Aspergillosis{IA} is a disease  
 that occurs primarily in severely immunocompromised patients, clinical diagnosis in whom is often  
 difficult and missed , adding to the severity of the outcome.   Here we studied the occurrence of  IA in 
 cases of chronic bronchopulmonary disorders with locally and/ or systemically immunocompromised 
 conditions and correlate the role of clinical & radiological parameters of these patients with a battery of 
  laboratory investigations in the early diagnosis and management. 

Methods:    
 Thirty-four patients of  chronic bronchopulmonary disorders with suspected aspergillosis and underlying 
immunocompromised state were studied. Thorough  clinical, haematological & radiological examinations 
were carried out.  Sputum ,bronchial aspirate/BAL and serum samples were collected. Microscopy and 
culture for Aspergillus spp.in addition to detection of specific anti-A.fumigatus IgG & IgE by ELISA and 
skin tests against Aspergillus spp.were performed. 

Results:
 Out of 34 cases studied , 7 were diagnosed as IA ; 2 as highly probable and 5 as probable  
 cases. IA was found to be most common in < 20 and > 60 years of age with a male : female sex ratio of  
 2.5:1.Fungal culture was positive in 85.71% whereas AEC was increased in 42.86% cases. Microscopic  
 evidence and antibody response was detectable in only 2 cases each {28.57%}. None of the cases  
 showed a positive skin response. 

Conclusions : 
 It is emphasized that in the light of a strong clinical suspicion , a rigorous laboratory work up in the form of 
microscopy , culture and immunological studies is warranted for an early diagnosis and management of IA 
in order to avoid serious and fatal complications. 



28 NATURAL KILLER CELLS EXHIBIT DIRECT ACTIVITY AGAINST ASPERGILLUS

FUMIGATUS

 S. Schmidt*, L. Tramsen, M. Hanisch, U. Koehl , T. Lehrnbecher 

               Purpose: 

 Although animal models demonstrated that the recruitment of Natural Killer (NK) cells to the lungs  
 plays a critical role in the host defense against invasive aspergillosis, little is known about the  
 antifungal activity of NK cells. We therefore assessed the ability of NK cells to kill Aspergillus hyphae  
 by XTT assay and microscopy. In addition, we analyzed the influence of perforin, granzyme B  
 and interferon (IFN)-? in regard to thier antifungal activity.   

Methods: 

 To assess the antifungal activity of NK cells by the XTT assay, we co-cultivated A. fumigatus hyphae  
 with either freshly isolated or IL-2 stimulated human NK cells (1000 IE/ml for 7-10 days).  

Results: 

 Increasing effector:target (E:T) ratios resulted in higher fungal killing, which lasted longer in IL-2 
 stimulated NK-cells compared to freshly isolated NK-cells. Viability staining with CFDA/PI supported this  
 observation. The extent of the hyphal damage seen in the XTT correlated with the concentration of  
 perforin and granzyme B in the supernatants which was measured by ELISA. Separation of NK cells  
 and A. fumigatus hyphae by a membrane with a pore aize of 0.4 µm did not affect the antifungal activity  
 of NK cells, which suggests that a direct contact of NK cells with the fungus is not mandatory for the  
 antifungal effect. This fact is further supported by the observation that purified human perforin resulted  
 in significant damage of A. fumigatus hyphae, which was similar to the effect by recombinant  
 granulysin. In addition, our data suggest that NK cells also exhibit an indirect antifungal effect by  
 IFN-?, since IL-2 stimulated NK cells show a significant production of IFN-? when co-incubated with  

Aspergillus.

Conclusions: 

 In summary, both freshly isolated and IL-2 stimulated NK cells exhibit antifungal activity against A.  

fumigatus hyphae. This effect is partly mediated in a direct way (e.g., by perforin), and may also be  
 mediated via other effector cells (which are stimulated by IFN-? produced by NK cells co-incubated  
 with Aspergillus). NK cells might therefore be an interesting cell population in antifungal  
 immunotherapy against aspergillosis. 



 29 THE ROLE OF THE HEAT SHOCK PROTEIN 90 IN AMPHOTERICIN B  

RESISTANT ASPERGILLUS TERREUS

 B. Kainzner*, S. Perkhofer , G. Blum, C. Lass-Flörl 

               Purpose: 

 Invasive aspergillosis (IA) is a leading cause of mortality among immunocompromised individuals and  
 the frequency of Aspergillus spp. infections has increased in recent years. Aspergillus fumigatus (A.  

fumigatus) is the most common pathogen involved in IA, but at the Innsbruck Medical University the  
 number of infections due to Aspergillus terreus (A. terreus) are increasing. A. terreus is a particular  
 Amphotericin B (AmB) resistant fungus. This study determined whether the essential molecular  
 chaperones Hsp90 and Hsp70 were responsible for the emergence and maintenance of AmB drug  
 resistance in A. terreus.

Methods: 

 Therefore each of two strains, A. terreus and A. fumigatus were investigated in more detail.  
 Susceptibility testing for amphotericin B (AmB) was performed according to E-test-method; A. terreus

 and A. fumigatus showed MICs > 32 µg/ml and MICs  1 µg/ml, respectively. Hsp90 was blocked with  
 the inhibitor Geldanamycin (5 and 10 µM) and two inhibitors from the calcineurin pathway, which finally  
 also inhibit Hsp90, Cyclosporin A (10 and 20 µM) and Tacrolimus - FK506 (10 µM).  

Results: 

 The results indicate that the two A. terreus became highly sensitive to AmB, as MICs decreased to < 1 
 µg/ml AmB. Hsp70 was blocked via Quercetin (20 µM, 50 µM, 100 µM) addition to the agar; no effect in 
 susceptibility of A.terreus to AmB has been observed; the AmB-MIC was > 32 µg/ml. Blocking Hsp 90 
 and Hsp 70 had no significant influence on susceptibility of A. fumigatus; the AmB-MIC was  1 µg/ml. 
 According to Disc-diffusion-method, susceptibility testing for A. terreus was also carried out with  
 Nystatin in a concentration range from 0,5 µg up to 8 µg. For Hsp90 the same inhibitors were used in  
 equal concentrations; Geldanamycin (5 µM), Cyclosporin A (20 µM) and Tacrolimus – FK506 (10 µM).  
 Nystatin in combination with Hsp90 inhibitors had no influence on susceptibility of A. terreus; MIC  
 was > 8 µg Nystatin.  To detect Hsp 90 gene expression, Northern Blot analysis were performed for A.

  terreus and A. fumigatus with sublethal concentrations of 2 µg/ml AmB and 0,25 µg/ml AmB, 
  respectively. The results indicate an upregulation of Hsp 90 gene in A. terreus but not in A. fumigatus.

Conclusions: 

 Taken together, these data provide first direct evidence that Hsp90 may be responsible for the AmB  
 resistance in A.  terreus.



30 ITRACONAZOLE (IZ) AND AMPHOTERICIN (AB) RESISTANCE 1987-2009 IN  

CLINICAL ASPERGILLUS FUMIGATUS (AF) IN NORTHERN CALIFORNIA 

 M. Martinez1, G. Cloud2, V. Chen1, D. Stevens1,3

1Calif. Inst. Med. Res., Sta. Clara Vly. Med. Ctr., San Jose CA 
2Cloudstat LLC, Birmingham AL 
3Stanford U., Stanford CA 

Purpose:

A marked increase of Af isolates resistant to IZ in Holland has been reported (PLoS Med 5:e219), dating to 
1999, speculated to be related to introduction of agricultural fungicides. We previously reported no trend in 
USA IZ resistance 1980-90 (Diag. Micro. Inf. Dis. 15:21). We now studied Af from one US region. 

Methods: 

 Af clinical isolates (151) collected 1987-2009 were IZ tested by broth macrodilution MIC, and as a 
control, AB. After converting 2-fold dilutions to log2 &  calculating geometric means (GMT), a factorial 
analysis of variance and Duncan's Multiple Range Test to test for pairwise differences, maintaining a Type 
I error of 0.05, was used to compare time periods. 

Results: 

 The years were divided into equal time groups of 7-<8 yrs. each; 1987-94 (A), 95-2001 (B), 02-2009 (C). 
The 3 IZ grps. were different  from each other (p<0.0001), with GMT of 1.4, 0.8, 2.4, respectively. 
Moreover 13/25 in grp. C had MIC 8 mcg/ml; however IZ MIC 8 mcg/ml isolates had been seen in A & 
B, though only 13/126. Analysis of the chronology using 4 and 3 yr. groupings similarly showed significant 
differences, with resistance in later yrs.. Isolates (121) tested vs. AB also were different (p=0.03), due to a 
significant decline from A to B (GMT 0.71 to 0.24), with C not different than either (GMT 0.42). If divided 
only into pre-1999 vs. subsequently, IZ and AB were more (p=0.07) and less resistant (p=0.25), 
respectively, in the latter period. 

Conclusions: 

 In this region, both IZ and AB GMTs initially declined 1987-2009, with AmB results then rising slightly, 
& IZ markedly rising with a high proportion of highly resistant isolates. The explanations must be sought. 



 31 ROLE OF FUNGUS IN CHRONIC RHINOSINUSITIS AND IN VITRO DRUG  

SUSCEPTIBILITY PATTERN OF THE FUNGAL ISOLATES IN DELHI 

 B. Sherwal1*, P. Rakshit1, P. Songara1, S. Kumar1, S. Agrawal1, R. Dutta1

1LHMC, New Delhi 

Purpose:

 Chronic rhinosinusitis (CRS) is one of the most common chronic diseases and in the past  
 decades, it is been increasingly diagnosed. Knowing the fungal flora and its prevalence in CRS patients  
 along with antifungal susceptibility testing will allow a better understanding of this disease, permitting  
 a correct diagnosis, selection of appropriate therapy and formulating its prognosis. This study was  
 performed to assess the fungal etiology and antifungal susceptibility pattern in Delhi. 

Methods:

 In this prospective study nasal tissue/secretions were obtained from nasal and paranasal  
 sinuses from 109 patients suffering from CRS. The specimens were processed for direct microscopy  
 (KOH) and were cultured on SDA. In addition, tissue were histologically investigated for evidence of  
 eosinophilic granulocytes and fungal elements. Antifungal susceptibility testing was performed for the  
 isolates by E-test (AB Biodisk). 

Results:

 Fungal cultures of nasal tissue were positive in 16.5% of cases. Aspergillus species, Rhizopus,  

Mucor and Fusarium were isolated in 14, 2,1 and 1 case respectively.  Among the Aspergillus species  
 11 were A. flavus, 2 were A. niger and 1 was A. tereus. Ten cases could be confirmed  histologically. The  
 sensitivity rates of the fungal isolates were 94.4% for amphotericin B, caspofungin ,88.9% for  
 voriconazole , 72.2% for itraconazole and 5.6% for fluconazole. 

Conclusion: 

 Our data showed that fungal infection is frequent in patients with chronic rhinosinusitis. Based on our
 results, Aspergillus was the most frequent isolated fungus in CRS patients. Sensitivity to most of the
 antifungal agents tested, except fluconazole, was high. 



32 THE ASPERGILLUS GENOME DATABASE (ASPGD), A CURATED GENOMICS  

RESOURCE FOR ASPERGILLUS GENE, PROTEIN, AND SEQUENCE  

INFORMATION 

 M. Arnaud1*, J. Binkley1, M. Chibucos2, M. Costanzo1, J. Crabtree2, D. Inglis1, J. Orvis2, P. Shah1, M. 
Skrzypek1, G. Binkley1, S. Miyasato1, J. Wortman2, G. Sherlock1

1Department of Genetics, Stanford University, Stanford, CA 
2Institute for Genome Sciences, University of Maryland School of Medicine, Baltimore, MD 

Purpose:

 The goal of the Aspergillus Genome Database (AspGD) is to facilitate research on Aspergilli and on  
 other medically and economically important fungal pathogens.   

Methods: 

We provide an online reference for Aspergillus genomics and molecular biology, with up-to-date, 
high-quality information curated from the scientific literature, as well as web-based research tools, such as 
a synteny viewer and sequence analysis tools.  We also maintain a colleague registry by which Aspergillus

research community  members may share contact information and research interests, to facilitate 
collaboration.  AspGD strives to effectively collaborate and integrate with the other excellent Aspergillus

resources available, to most effectively serve the Aspergillus community. 

Results: 

The AspGD project began in spring of 2009, and is based on the framework of the Saccharomyces  
 Genome Database (SGD) and Candida Genome Database (CGD), two well-established genomic  
 resources. Initially, we are focusing on the curation of genomic information for Aspergillus nidulans,
 the best-characterized species of the group.  In the future, we will curate information for other  
Aspergillus species (A. fumigatus, A. flavus, A. oryzae, A. niger, A. clavatus, A. terreus, and
 Neosartorya fischeri).  We are also in the process of refining and optimizing a genome annotation  
 pipeline to make use of comparative data across these genomes to improve the annotation of gene  
 boundaries. 

Conclusions: 

All of the data in AspGD are freely available to the public from http://www.aspgd.org/.  Our mission is  
 to be responsive to the needs of the research community, and we welcome your feedback and  
 suggestions, at Aspergillus-curator@genome.stanford.edu.  AspGD is supported by grant RO1  
 AI077599 from the NIAID at the NIH. 



 33 PTX3 PROTECTIVE ACTIVITY  IN RAT MODEL OF INVASIVE PULMONARY  

ASPERGILLOSIS 

 G. Salvatori1*, P. Lo Giudice1, G. Magni1, A. Bellucci1, B. Arseni1, S. Rossi1, G. Gramiccioli1, S. Campo1,
R. De Santis1

1Sigma-tau 

Purpose:

 PTX3 is a multimeric glycoprotein with a protective non redundant role against the infection  
 caused by the fungus A. fumigatus. The activity of PTX3 against this fungal infection was originally  
 observed in bone marrow transplanted (BMT) mice and more recently in p 47-/- mice, a murine model of  
 the human chronic granulomatous disease (CGD). Corticosteroid treatment is one of the clinical  
 condition that predispose to the infection with Aspergillus in patients affected by graft versus host  
 disease (GVHD). In order to evaluate whether PTX3 could be protective towards the fungus also in  
 condition of corticosteroid-induced immunodeficiency, we set up a rat model of invasive pulmonary  
 aspergillosis (IPA) based on immunosuppression with cortisone acetate (CA). 

Methods:

 Immunosuppresion regime was obtained by subcutaneous injections of 150 mg/kg of CA on  
 days -6, -4, -2, and 0, followed, the day +2, +4 and +6, by 80 mg/kg s.c.injection. On day 0 rats were  
 intratracheally inoculated with a single administration of 5x107 conidia in 0.2 ml of saline. PTX3 was  
 administered intraperitoneally on the day of infection and then once daily for additional three days at  
 the doses of 0.3, 0.7, 1.5, 3 and 6 mg/kg.   

Results:

 The result of this study indicated that 1.5 mg/kg was the most effective therapeutic dose, as  
 evaluated by survival rate and lung CFU. Because PTX3 is known to bind conidia but not hyphae of A.

fumigatus, we decided to evaluate PTX3 activity following a prophylaxis schedule of administration.  
 The protein was given for 3 days before infection and for additional 3 days post infection, at the doses  
 of 0.15 or 1.5 mg/kg. Both these doses showed to be effective against the fungal infection with  
 comparable activity, the dose of 1.5 mg/kg being slightly more effective than the lower tested dose. 

Conclusions:

  Taking these data all together, we conclude that PTX3 exerts a protective activity also in an animal model
 of IPA where immunosuppression is induced by CA. In conclusion, PTX3 appears to  
 be a promising therapeutic option, for the potential clinical use on IPA. 



34 NEOSARTORYA HIRATSUKAE PERITONITIS IN A CAPD PATIENT. A  

CONFIRMED INFECTION IN EUROPE 

 K. Koutroutsos1, M. Arabatzis2*, G. Bougatsos1, A. Xanthaki3, M. Toutouza3, A. Velegraki2

1Nephrology Department, Hippokration Hospital 
2Mycology Laboratory, Medical School, National and Kapodistrian University of Athens, Greece 
3Microbiology Department, Hippokration General Hospital Athens, Greece 

Purpose:

Aspergillus peritonitis is a rare, potentially lethal, complication of continuous ambulatory peritoneal  
 dialysis (CAPD). Recently, previously considered nonpathogenic, environmental Aspergillus species  
 are increasingly being reported as etiologic agents in fungal peritonitis. 
 We report a peritonitis case caused by Neosartorya hiratsukae in a 58-year-old male patient  
 undergoing CAPD therapy for the last four years due to end-stage renal disease of unknown aetiology. 

 Methods: 

 The patient was admitted for symptomatic peritonitis of 24 hours duration and initially treated with a 
 standard peritonitis protocol, consisted of intraperitoneal  vancomycin and ceftazidime. Fungal peritonitis 
 was diagnosed on the sixth hospitalization day, when repeated fungal cultures grew a white mould. The 
 patient was subsequently treated with intravenous  liposomal amphotericin B (3-5mg/kg q 24h) and  
 caspofungin (50 mg q 24h) with marked clinical improvement. On the 21st hospitalization day the patient 
 developed fever attributed to Enterococcus  faecalis that was isolated from peritoneal aspirate cultures. 
 Intravenous linezolid 600 mg/12h IV and imipenem/cilastatin 500 mg/12h IV were administered and 
 antifungal treatment was switched to voriconazole 200 mg q 12 h. Subsequently, the patients’ condition 
 gradually deteriorated, and he died 43 days after admission. 

Results: 

 Morphological and physiological studies characterized the isolate as a Neosartorya species.  
 Due to the reticular nature of the ascospore equatorial crests, in malt extract and Czapeck agars, the  
 isolate was placed in the group N. fischeri / N. tatenoi / N. hiratsukae. The final identification as N.

hiratsukae was achieved by ITS and partial beta-tubulin gene sequencing (GenBank Accession  
 Numbers: EU714322, FJ433874). MICs (µg/ml), according to the CLSI M38-A2 guidelines, were as  
 follows: amphotericin B 2, flucytosine >64, itraconazole 2, voriconazole 1, posaconazole 0.25,  
 caspofungin 0.5, anidulafungin 0.25, micafungin 2.  

Conclusions:

 This is the first autochtonous confirmed infection in Europe and the first documented  
 case of CAPD-related peritonitis in the medical literature. Recognizing Neosartorya infections require a  
 high index of clinical and laboratory suspicion as (i) Neosartorya isolates are often discarded as  
 contaminants as they sporulate slowly, thus delaying accurate diagnosis; (ii) treatment optimization  
 requires antifungal susceptibility testing, as the genus susceptibility trends are not well known; (iii)  
 such infections may have poor prognosis. 



 35 IDO AND ASPERGILLUS DISEASES: IMMUNE REGULATION AND BEYOND 

 T. Zelante1*, A. De Luca1, P. Bonifazi1, C. D'Angelo1, S. Bozza1, S. Moretti1, S. Zagarella1, R. Iannitti1, G. 

Giovannini1, A. Carvalho1, C. Cunha1, F. Fallarino1, P. Puccetti1, L. Romani1

 1University of Perugia 

Purpose:

Indoleamine 2,3-dioxygenase (IDO) has revealed an unexpected role in the control of allergic airway 
inflammation. In experimental allergic aspergillosis, IDO and the kynurenine pathway directly affect the 
tolerogenic program of plasmacytoid dendritic cells and the subsequent activation and expansion of 
tolerogenic Treg preventing allergy to the fungus. In its ability to induce Th1 immunity within a regulatory 
environment and to prevent Th17 development, IDO expression correlated with the occurrence of local 
tolerogenic responses and airway tolerance preservation. In the present study, we explored the contribution 
of IDO to the balance between resistance and tolerance associated with Aspergillus infection and allergy.  

Methods: 

For infection, Wild type (WT) mice or IDO knockout (IDO KO) mice were infected through intranasal 
instillation of a suspension of 2x107 resting conidia or 2x106 swollen conidia. The induction and evaluation 
of the Th2-driven hypersensitivity response to A. fumigatus antigens in the mouse lung have been obtained 
by the concomitant intraperitoneal (100 mg) and subcutaneous (100 mg) administration of A. fumigatus

culture filtrate extract, followed by two consecutive intranasal injection of  20 mg of the extract (a week 
apart). After an additional 1 week, we induced bronchial colonization of A. fumigatus by administering 
resting conidia intratracheally (1x107). After 1 week, we evaluated the mice for parameters of allergic 
airway inflammation. Treatments included 1Methyl tryptophan (1-MT) or placebo implants.

Results: 

In infection (3 days-post infection), but more consistently in late phase (7 days-post infection), in the 
bronchoalveolar lavage (BAL) fluid,  the number of neutrophils was significantly increased in IDO KO 
mice. In addition, IDO-deficient mice had elevated baseline levels of pro-inflammatory cytokines such as 
IL-17A, IL-17F, IL-21 in late phase. In allergy, at 1 week of colonization, the number of eosinophils and 
the mucin secretion in BAL fluid, and the amounts of circulating IgE antibody and lung hydroxyproline—
all indicative of A. fumigatus respiratory allergy—were increased in IDO KO mice compared to WT mice 
that were highly susceptible to allergy when treated with 1-MT. In IDO KO mice histopathology confirmed 
the presence of extensive peribronchial infiltrates of mononuclear cells and eosinophils, goblet cell 
hyperplasia and mucus deposition in the airways. 

Conclusions:

Consistent with these evidence, here we have direct proof that in the absence of IDO, mice are highly 
susceptible to both Aspergillus infection and allergy, suggesting that both the host and the fungus converge 
on the exploitation of tolerance through IDO and tryptophan metabolites. 



36 TARGETING DENDRITIC CELLS BY SIRNA PROTECTS FROM ASPERGILLOSIS 

P. Bonifazi1*, C. D'Angelo1, S. Zagarella1, T. Zelante1, S. Bozza1, A. De Luca1, G. Giovannini1, S. 

Moretti1, R. Iannitti1, A. Carvalho1, C. Cunha1, L. Romani1

 1University of Perugia 

               Purpose: 

 Innate responses combine with adaptive immunity to generate the most effective form of  
 anti-Aspergillus immune resistance. Although some degree of inflammation is required for protection,  
 progressive inflammation may worsen disease and ultimately prevents pathogen eradication.  

Methods: 

 To define molecular pathways leading to or diverting from pathogenic inflammation in infection, we 
  resorted to dendritic cells (DCs), known to activate distinct signaling pathways in response to pathogens.  

Results: 

 Distinct intracellular pathways mediated the sensing of conidia and hyphae by lung DCs in vitro which 
 translate in vivo in the activation of protective Th1/Treg responses by conidia or inflammatory Th2/Th17  
 responses by hyphae. In vivo targeting inflammatory (PI3K/Akt/mTOR) or anti-inflammatory  
 (STAT3/IDO) DC pathways by intranasally delivered siRNA accordingly modified inflammation and  
 immunity to infection. Thus, the screening of signaling pathways in DCs through a systems biology  
 approach may be exploited for the development of siRNA therapeutics to attenuate inflammation in  
 respiratory fungal infections and diseases. 

Conclusions: 

 Ultimately, because immunity is neither simply a set of discrete signaling pathways activated by pathogens 
 nor a function of the host, the utilization of systems biology approaches proved to be useful for the 
 generation of new therapeutics that targets pathogenicity rather than microbial growth, the host-pathogen 
 interface rather than the pathogen and promotes protective immune responses. 



 37 INFLAMMATORY MONOCYTES FACILITATE ADAPTIVE CD4 T CELL  

RESPONSES DURING RESPIRATORY A. FUMIGATUS INFECTION 

 T. Hohl1*, A. Rivera2, A. Gallegos2, L. Lipuma2, C. Shi2, M. Mack3, E. Pamer 2

1Fred Hutchinson Cancer Research Center 
2MSKCC
3University of Regensburg 

               Purpose: 

Aspergillus fumigatus is a ubiquitous fungus that causes invasive disease in immunocompromised humans. 
Humans inhale Aspergillus spores (conidia) on a daily basis and, in immune competent hosts, the 
respiratory immune system prevents the process of spore germination into filamentous hyphae.  Although 
monocytes and antigen-specific CD4 T cells contribute to defense against inhaled fungal spores, how these 
cells interact during infection remains undefined.  

Methods: 

In a murine pulmonary infection model, we investigated the role of CCR2+Ly6Chi inflammatory monocytes 
and CD11b+ myeloid dendritic cells (DCs) during fungal infection. Following respiratory fungal infection, 
we find that inflammatory monocytes and CD11b+ DCs rapidly accumulate in the lungs in a CCR2-
dependent manner with an approximate 3-fold increase in both subsets within 48 hours of infection, 
temporally coincident with the process of conidial transport to lung-draining lymph nodes. To examine the 
function and developmental relationship between CCR2+ monocytes and CD11b+ DCs during respiratory 
fungal infection, we engineered CCR2 reporter and CCR2 depleter mice, both of which contain a 
fluorescent transgene to trace CCR2+ monocytes in vivo. CCR2 depleter mice encode a bacterial toxin 
receptor under control of the CCR2 promoter that permits selective ablation of CCR2+ cells following toxin 
administration. 

Results:

In adoptive transfer experiments, we find that respiratory A. fumigatus infection drives the differentiation of 
CCR2+Ly6Chi monocytes into CD11b+ DCs in the lungs. Furthermore, CD11b+ DCs bind Alexa Fluor 633-
labelled conidia in the lung and lung-draining lymph nodes. Using CCR2 depleter mice, we find that toxin-
mediated ablation of CCR2+ cells rapidly depletes monocytes, but also CD11b+ DCs, albeit with slower 
kinetics, consistent with a precursor cell and descendent cell relationship. Toxin administration to CCR2 
depleter mice abolishes conidial transport from the lungs to draining lymph nodes by >85% and A. 

fumigatus-specific CD4 T cell priming following respiratory fungal challenge. Loss of fungus-specific CD4 
T cell responses in CCR2 depleter mice was associated with a higher lung fungal burden six days post-
infection, the peak time point of the CD4 T cell response.   

Conclusions:

In contrast, depletion of CCR2+Ly6Chi monocytes during systemic fungal infection did not prevent CD4 T 
cell priming in the spleen. Our findings demonstrate that CD4 T cell responses to inhaled spores require 
CCR2+Ly6Chi monocytes and their derivatives, revealing a compartmentally restricted function for these 
cells in adaptive respiratory immune responses.  



 38 SERUM GALACTOMANNAN VALUE AS A PROGNOSTIC VALUE IN CHRONIC  

PULMONARY ASPERGILLOSIS 

 S. Fujiuchi1, Y. Fujita1*, K. Nakanishi1, Y. Yamamoto1, A. Takeda1, Y. Nishigaki1, Y. Yamazaki1, T. 
Fujikane1

 1Dept Respiratory Medicine, National Dohoku Hospital 

Purpose:

 To determine the prognostic factors of chronic pulmonary aspergillosis (CPA). 

Methods:

 We retrospectively analyzed the association between prognosis and the clinical factors in patients with 
CPA. Diagnosis of CPA was made if the patients met all for of the following criteria: 1) clinical 
manifestations such as cough, bloody sputum, hemoptysis, pyrexia, or dyspnea; 2) radiological findings, 
such as a new infiltrative shadow, cavitary expansion, hyperplasia of the cavity wall, progressive pleural 
thickening, or niveau formation; 3) antimicrobial refractory inflammation; and 4) positive Aspergillus

precipitin. The survival periods were assessed from the day of positive precipitin test. 

Results:

 There were 129 CPA patients (male/female: 105/24, median age 71.1 years). All of the patients had 
coexistence chronic respiratory disease (sequelae of tuberculosis 45, COPD 25, bullous lung 22, 
non-tuberculous mycobacteriosis 18, IPF 17, 3 bronchiectasis). There were 43 deaths including 29 fatal 
respiratory failures. Median survival time was 20 months. There were significant favorable prognosis if the 
galactomannan value at the day of diagnosis was less than 0.5 (cut-off index) (p<0.01). Mortality risk ratio 
was also decreased (RR 0.34, p=0.007). 

Conclusions:

 It is thought that the serum galactomannan value reflects the invasiveness to the body. Treatment should be 
considered if a CPA patient represented galactomannan value more than 0.5. 



39 THERAPY OF MURINE PULMONARY ASPERGILLOSIS WITH  

ANTIBODY-ALLIINASE CONJUGATES AND ALLIIN. 

 E. Appel1*, A. Vallon-Eberhard2, A. Rabinkov1, I. Shin1, Y. Shadkchan 3, N. Osherov3

1Department of Biological Chemistry, Weizmann Institute of Science 
2Department of Immunology, Weizmann Institute of Science 
3Sackler School of Medicine, Tel-Aviv University 

               Purpose: 

 Numerous strategies to treat invasive pulmonary aspergillosis have been reported, but most  
 approaches are based on AMB or various formulations of AMB designed to overcome the high toxicity  
 of this antifungal agent. Recently, monoclonal antibodies with anti-Aspergillus activity have also been  
 reported.  

Methods: 

 In the present work, we used a novel antibody-targeted enzyme/prodrug system to clear  
 pulmonary aspergillosis infection in mice. The targeting was achieved with a novel anti-A. fumigatus

 (AF) monoclonal antibody, which binds to AF at nM concentrations and has some protective effect  
 when administered intratracheally (MST increased from 7 to 18 days). Chemical conjugates were  
 prepared between the monoclonal antibody and the garlic enzyme alliinase, which produces allicin from  
 the substrate alliin (+S-allylcysteine sulfoxide). Allicin (diallyl-dithiosulfinate), the biologically active  
 molecule of garlic is known to possess strong antifungal activity.  

Results: 

 We have shown previously that pure allicin can kill many types of fungi, including A. fumigatus (1). The 
 delivery of allicin, however, remains a major obstacle due to its instability in the bloodstream; allicin 
 rapidly transforms into secondary products that lack antimicrobial activity. Our novel approach to 
 antifungal therapy overcomes this  problem by generating allicin at sites of infection. We found that the 
 antibody-alliinase conjugates bound to conidia and hyphae of A. fumigatus. In the presence of alliin, the 
 enzyme produced cytotoxic allicin molecules which killed the fungi. Four intratracheal administrations of 
 the mAb-alliinase conjugates and alliin to immuno-suppressed infected mice were sufficient to specifically 
 kill A. fumigatus in vivo and completely clear the infection. This treatment resulted in >80% survival of 
 mice whereas administration of non-conjugated alliinase and alliin or mAb alone were not able to protect  
 mice infected with A fumigatus. The treatment with the conjugate/alliin was effective not only when  
 started on the day of infection, but also when applied at a more advanced stage (day 2) after infection  
 and spread of the disease. The fungus was specifically killed without causing damage to the lung tissue  
 or overt discomfort to the animals.  

Conclusions: 

 Our results demonstrate that the targeted enzyme/prodrug technology may be an effective treatment of 
 aspergillosis, and that the targeted production of allicin has a fungicidal effect in an animal model of 
 pulmonary aspergillosis. 

  1. Efficacy of Allicin, the reactive molecule of garlic in inhibiting Aspergillus spp. in vitro and in a  
 murine model of disseminated Aspergillosis.   Schadkchan Y., Shemesh, E. Mirelman, D. Miron, T.,  
 Rabinkov A., Wilchek, M., Osherov, N.  Antimicrobial Chemotherapy, 53, 832-836 , 2004 



40 SERUM GALACTOMANNAN ANTIGEN DETECTION FOR THE DIAGNOSIS OF  

INVASIVE PULMONARY ASPERGILLOSIS IN PEDIATRIC  

ONCOHEMATOLOGIC PATIENTS. 

 A. Cuenca1*, J. Palau1, E. Beltran1

1Fundación Hospital De La Misericordia 

 Purpose:   

 This diagnostic validity trial aims to establish the efficacy of the determination of galactomannan in serum 
of oncohematologic pediatric patients with suspected pulmonary aspergillosis, comparing it with chest 
tomography (CT) findings and lung biopsy.  

Methods:

 This investigation has two phase.  In Phase 1 we retrospectively analyzed the clinical charts of 
oncohematologic patients with suspected aspergillosis studied with chest CT and galactomannan between 
January 1 and December 31 2006. They were classified according to the EORTC/MSG criteria. This work 
allowed us to design a diagnostic algorithm that was used in a second prospective phase between January 1, 
2007 and July 31, 2008, used to calculate statistical indicators for galactomannan in pediatric 
oncohematology patients.  

Results:

 In Phase 1,  7 patients between 0 and 18 years old were included, finding 1 proven, 3 probable and 3 
possible cases of invasive aspergillosis.  For galactomannan sensibility was 50%, specificity was 100%, 
positive predictive value (PPV) was 100% and negative predictive value (NPV) was 60%.  Using the 
diagnostic algorithm designed with Phase 1 results, we excuted Phase 2.   36 cases were analyzed, finding 
19 possible, 9 probable, 4 proven cases and 4 negative cases.  Sensitivity was 92%, specificity was 100%, 
PPV was 100% and NPV was 66%.    

Conclusions:    
This findings show that in pediatric oncohematologic patients galactomannan is useful for the diagnosis of 
invasive aspergillosis, specially if it is performed in patients using immunosupressive therapy, with 
prolonged and severe neutropenia, fever, cough and chest CT with halo signs. Using the algorithm along 
with galactomannan determination allows an early and risk free diagnosis to start treatment and improve 
survival in this group. 



41 IN VIVO PRODUCTION AND CHARACTERIZATION OF ANTIBODIES AGAINST  

ASPERGILLUS FUMIGATUS GLIOTOXIN 

 M. Sanguinetti1*, F. Bugli1, R. Graffeo1, F. Paroni1, R. Torelli1, G. Fadda1, B. Posteraro1

1Institute of Microbiology, Università Cattolica del Sacro Cuore, Rome, Italy 

               Purpose: 

Invasive aspergillosis is a severe opportunistic fungal infection which occurs in  
immunosuppressed individuals, particularly patients undergoing aggressive chemotherapy for  
haematological diseases. This infection is mainly caused by Aspergillus fumigatus that is  
known to release gliotoxin, a well-characterized fungal metabolite, during invasive aspergillosis.  
This molecule has been shown in vitro to possess immunosuppressive properties, through the  
inhibition of phagocytosis by activated peritoneal macrophages and of mitogen-induced T-cell  
proliferation. Thus, gliotoxin could play a significant role in the pathogenesis of aspergillosis.  
We hypothesized that immunological assays for detection of anti-gliotoxin antibodies in  
high-risk patients may represent a reliable means for improving diagnosis and treatment of  
aspergillosis. 

Methods: 

The aim of the present work was to assess whether antibodies against gliotoxin can be  
produced in vivo and then evaluate their specificity by enzyme immunoassays. To this end,  
gliotoxin, a poorly immunogenic protein, was conjugated to bovine serum albumin (BSA) and  
thyroglobulin (TG) to generate antisera in mice. The toxin was initially activated using N- 
[p-maleimidophenyl] isocyanate (PMPI) and subsequently conjugated to S-acetyl thioglycolic  
acid N-hydroxysuccinimide (SATA)-activated carrier proteins.  

Results:

After three rounds of subcutaneous immunization of mice in the presence of adjuvant, high-titre antisera 
were  obtained, that were able to react against gliotoxin-carrier conjugates in both ELISA and  
immunoblot assays. Furthermore, the inhibition profiles of gliotoxin-BSA antisera by  
immobilized gliotoxin-TG in competitive ELISA assays demonstrated the specificity of these  
antisera.

Conclusions:

Future work will be focused on generating a mouse monoclonal antibody directed against  
gliotoxin, in order to develop a diagnostic assay for rapid detection of aspergillosis. 



42 IDENTIFICATION OF ASPERGILLUS SPECIES ISOLATED FROM IRANIAN  

HOSPITALS OF URMIA AND TEHRAN USING PCR- RFLP METHOD AND  

IDENTIFICATION OF CONTAMINATION SOURCES 

 K. Diba1*, M. Rahimirad2, K. Makhdumi2, K. Hazratitapeh2, H. Azizi1

1Urmia University of Medical Sciences 
2UMSU 

Purpose:

Aspergillus species are most abundant and widely distributed in soil, water, air, seed and food. These  
 species are associated with allergic bronchopulmonary disease, mycotic keratitis, otomycosis, nasal  
 sinusitis and invasive infection. 

Methods: 

 In this study we attempted to search an important source of Aspergillus spores in hospitals causing  
 respiratory tract infections and colonizations in immune compromised patients.  

Results: 

 From February 2008 to September 2009, 102 consecutive episodes of respiratory tract infection or  
 colonization in Immune compromised patients were studied for Aspergillus agents at two Iranian  
 training hospital in Uromia and Tehran. The specimens included bronchoalveolar lavage and sinus  
 discharges. Also 200 environmental specimens including air samples and surface  swabs were obtained  
 from the rooms, our cases were hospitalized in there. All specimens were examined to detect Aspergillus

 species. Identification of isolated aspergilli was performed using PCR-RFLP method. 
Aspergillus species, totally isolated 48(15.9%) from all specimens, including 10 (3.3%) clinical and 38  

 (12.5%) environmental isolates. Clinical Aspergillus isolates included: A. flavus 4(1.32%), A. fumigatus

 3(1%) and A. niger 3(1%) . Environmental isolates were A. flavus 19(6.3%), A. niger 12(4%), A.

fumigatus 5(1.6%) and A. penicillioid 2 (0.4%). Electrophoresis bands for RFLP products of rDNA  
 genes extracted from Aspergillus isolates showed a similarity between some environmental isolates and  
 the relevant clinical isolates. As our findings, 7 isolates of A. flavus, 4 isolates A. niger and 4 isolates of  

A. fumigatus obtained from clinical and environmental specimens were similar in molecular patterns. 
  Similarity rates between Aspergillus isolates of the patients and their relevant environmental isolates  
 was considerable using a molecular reliable method.  

Conclusions: 

 Therefore we conclude that Aspergillus contamination of the rooms that immune compromised patients be 
 hospitalized in there, is strongly an important factor of acquired Aspergillus infection or colonization. 



 43 SINGLE STRAND  CONFORMATIONAL POLYMORPHISM FOR  

IDENTIFICATION OF MEDICALLY IMPORTANT ASPERGILLUS SPECIES 

 K. Diba1*, H. Mirhendi2, A. Namaki3*, N. Jalalizand2

1Urmia University of Medical Sciences 
2TUMS 
3KUMS 

Purpose:

Aspergillus species are most abundant and widely distributed in soil, water, air, seed and  
 food. These species are associated with allergic bronchopulmonary disease, mycotic keratitis,  
 otomycosis, nasal sinusitis and invasive infection.  In this study we developed a PCR-Single Strand 
 Conformational Polymorphism method to identify the most common Aspergillus species and also we 
 showed some advantages of this method  comparing a PCR-Restriction Fragment Length Polymorphism 
 with our designed restriction enzyme. 

Methods: Our subjects were ten Aspergillus standard species which obtained from Japanese Collection  
 of Microorganisms. All Aspergillus isolates were identified by using the morphological characteristics  
 of colonies and microscopic features. ITS sequences of various Aspergillus species tested were  
 derived from Gene Bank we selected ITS2, as a short fragment within the rDNA region (length size: 330  
 bp) to be amplified as small size PCR product. We mixed 5 ml of the PCR product with an equal volume  
 of loading buffer and followed by incubation for 5 min at 95ºC and quenching in an ice bath. The  
 mixture was applied to a 6%-12% Gradient Poly acryl amide gel to run in a vertical electrophoresis, and  
 then gel was stained with ethidium bromide and silver nitrate. Using gradient (6%-12%) Poly Acryl  
 amide Gel Electrophoresis at a full time quenching at 4ºC up to end of electrophoresis which followed  
 by a ethidium bromide staining. 

Results:  Our results of restriction digestion showed a fine identification of 7 tested Aspergillus

 species during 5-6 hours after an overnight mycelial growth. As the results of testing Aspergilli with  
 Single Strand Conformational Polymorphism method, some of tested Aspergillus species:  A. nidulans,

A. fisheri, A. quadricincta, (A. fumigatus and A. niger)as a group and (A. flavus, A. tereus and A.  

ochraceus)as another group, can be discriminated . Moreover SSCP analysis enabled us to identify  
 above Aspergillus species within 8-12 h after an over night growth without using an expensive  
 restriction enzyme. 

Conclusions: It is concluded that Single Strand Conformational Polymorphism is a simple and rapid  
 method for identification of some medically important Aspergillus but we recommend that this test is  
 useful as a compliment test with PCR-restriction digestion test to cover identification of more  

Aspergillus species.  



44 ASPERGILLUS LENTULUS 14-A STEROL DEMETHYLASE (CYP51A) VERSUS  

ASPERGILLUS FUMIGATUS: PROTEIN EXPRESSION, AND INSIGHTS INTO  

AZOLE BINDING 

 L. Alcazar-Fuoli1, I. Cuesta1, D. Sanglard2, J. Rodriguez-Tudela1, M. Cuenca-Estrella1,
 E. Mellado1*

1 Micology Reference Laboratory, Centro Nacional de Microbiologia. Instituto de Salud Carlos III.  
 Majadahonda, Madrid, Spain. 

2Institute of Microbiology, University of Lausanne and University Hospital Centre, Lausanne,  
 Switzerland 

Purpose:

 Recent studies have demonstrated that some morphologically atypical Aspergillus fumigatus are  
 different species belonging to the section Fumigati. Aspergillus lentulus, one of these sibling species,  
 is increasingly reported in patients under corticosteroid treatment. Awareness appears as this species  
 shows primary resistance to azole drugs. The cytochrome P450 14-a sterol demethylase (Cyp51A ) is  
 the azole target in A. fumigatus but azole affinity to the A. lentulus ortholog is unknown. Therefore, the  
 heterologous expression of A. fumigatus and A. lentulus cyp51A was performed in Saccharomyces  

cerevisiae to assess putative differences in azole drugs interaction. Since voriconazole is the first line  
 treatment for invasive aspergillosis, a three dimensional model of Cyp51Ap from both species was used  
 to explore differences in voriconazole interaction. 

Methods: 

 The functional complementation was performed by conditional expression of the yeast  ERG11 gene  
 with a tetracycline-regulatable system and induced expression of cyp51A cDNAs from both  

Aspergillus species. A yeast mutant lacking the major efflux transporter PDR5 was transformed with  
 the PCR amplified cyp51A cDNAs and cloned into  pYESCT/CT. Transformants were screened in a  
 selective media and then tested in inducing conditions with doxycycline and galactose. The positive  
 clones were analyzed by Western blot. E-test susceptibility testing with different azoles was performed  
 using the inducing conditions. 
 The overall structure of A. fumigatus and A. lentulus Cyp51A proteins in three-dimensional protein  
 models were derived  from the crystal structure of Mycobacterium tuberculosis (PDB code: 1EA1) by  
 homology modeling. 

Results: 

 A total of 15 yeast mutants were expressing the A. fumigatus and A. lentulus Cyp51A proteins. There  
 was a marked difference between the E-test azole MICs values (P < 0.05) of these clones expressing  

cyp51A from A. lentulus and A. fumigatus, which was consistent with the intrinsic resistance of A.

lentulus to voriconazole. The overall structural similarity of 3D models of Cyp51A protein from A.

fumigatus and A. lentulus was almost identical. However some critical differences appeared from the  
 theoretical models of both systems, and concerned  the putative closed form adopted upon  
 voriconazole binding. 

Conclusions: 

 The absence  of endogenous ERG11 could be  efficiently complemented in S. cerevisiae by the  
 expression of both Aspergillus cyp51A alleles and confirmed that intrinsic azole resistance in A.  

lentulus could be associated with cyp51A. A closer insight into A. fumigatus and A. lentulus

 voriconazole putative binding site in Cyp51A revealed hypothetical contacts between the BC loop and  
 voriconazole that could correlate with their different azole susceptibility profiles. 



 45 BRONCHOALVEOLAR LAVAGE GALACTOMANNAN IN DIAGNOSIS OF  

CHRONIC PULMONARY ASPERGILLOSIS 

 K. Izumikawa1*, T. Mihara1, T. Takazono1, T. Saijo1, S. Kurihara1, K. Yamamoto1, Y.  
 Imamura1, T. Miyazaki 1, M. Seki1, H. Kakeya1, Y. Yamamoto1, K. Yanagihara1, S.  
 Kohno1

1Nagasaki University Graduate School of Biomedical Sciences 

 Purpose: 

 Diagnosing chronic pulmonary aspergillosis (CPA) is problematic and no reliable diagnosing methods  
 were established. Detection of Aspergillus galactomannan (GM) antigen in serum by an enzyme-linked  
 immunosorbent assay showed unsatisfactory sensitivity and specificity. The purpose of this study was  
 to evaluate bronchoalveolar lavage (BAL) GM detection and to assess the utility of the assay in the  
 diagnosis of CPA. 

Methods: 

 The diagnostic criteria for CPA including chronic necrotizing pulmonary aspergillosis, chronic cavitary  
 pulmonary aspergillosis, chronic fibrosing pulmonary aspergillosis and aspergilloma of Hope et al. was  
 used (J Infect Dis 2007;195(3):455-66). We reviewed all cases of CPA and non-CPA patients in Nagasaki  
 University Hospital, Nagasaki, Japan who had BAL fluid and serum tested for GM between August,  
 2005 and March, 2009. BAL was performed according to the methods of individual pulmonologists. The  
 bronchus of the lobe in which newer consolidation was imaged by chest radiographs including CT scan  
 was wedged, and 20- 50 ml of 0.9 % sterile saline solution was instilled with a syringe. The total volume  
 of saline solution instilled into the lung was typically 30-150 ml, and 10 to 100 ml of BAL fluid was  
 recovered. The Platelia Aspergillus enzyme immunoassay was performed at according to the  
 manufacturers’ procedures. 

Results: 

  A total of 19 CPA and 126 non-CPA patients were investigated. Mean value of BAL GM antigen was  
 4.676 (range; 0.062 to 14.120) and 0.4299 (range; 0.062 to 9.285) in CPA and non-CPA patients,  
 respectively. Mean value of serum GM antigen was 1.473 (range; 0.232 to 5.397) and 0.864 (range; 0.028  
 to 8.956) in CPA and non-CPA patients, respectively. The sensitivity, specificity, and positive and  
 negative predictive values for BAL GM testing at a cutoff of ?1.0 (0.5) were 52.6 (63.2) %, 92.1 (82.5) %,  
 50.0 (34.3) %, and 92.8 (94.5) %, respectively. The sensitivity, specificity, and positive and negative  
 predictive values for serum GM testing at a cutoff of ?1.0 (0.5) were 47.4 (78.9) %, 73.0 (54.0) %, 20.9  
 (20.5) %, and 90.2 (94.4) %, respectively. The receiver operating characteristic test indicated the  
 sensitivity of 73.7 % and specificity of 75.4 % at cutoff 0.7 in BAL GM and area under the curve was  
 larger in BAL GM compared to serum GM. 

Conclusions: 

  BAL GM testing showed reasonable sensitivity and specificity at the cutoff of 0.4 and the combination  
 evaluation of serum and BAL GM might enhance the diagnosing rate of CPA. 



46 PROFILING OF POLARITY RELATED GENE EXPRESSION DURING EARLY  

GROWTH OF ASPERGILLUS FUMIGATUS

 K. Oda1*, S. Cowden1, A. Breakspear2, M. Momany1

1Dept. of Plant Biology, Univ. of Georgia, USA 
2Dept. of Plant Pathology, Univ. of Minnesota, USA 

Purpose:

 A.fumigatus is the most common airborne pathogen causing fatal mycoses in immunocompromised  
 patients. Polarized growth is one of the critical factors for establishing fungal pathogenesis, but little is  
 known about the genes involved in early polar growth and their regulation.  

Methods: 

 The purpose of this study was to clarify the polarity-related gene expression in A. fumigatus during early 
  growth. A. fumigatus Af293 was cultured in complete medium and total RNA was extracted at set time 
  points. DNA microarray experiments were performed comparing dormant cells (0hr) with isotropically 
  growing cells (2hr), dormant cells (0hr) with isotropically growing cells (4hr), isotropically growing cells 
  (4hr) with cells showing emerging germ tubes (6hr), and with more mature hyphae (8hr). Polarity-related 
  gene lists were created by referring to published data in filamentous fungi and were applied to microarray 
  data sets and expression of selected genes was confirmed by qRT-PCR.  

Results: 

  Surprisingly, the expression of most polarity genes did not change during the switch from isotrpic to 
  polarity growth (4-6hr). Most polarity genes had higher expression during early isotropic growth (2hr).  

Conclusions: 

  These data suggest that a post-transcriptional mechanism such as RNA transport or protein modification 
  might be more important than gene transcription in establishing polarity. 



47 ASPERGILLUS TERREUS ACCESSORY CONIDIA INDUCE INFLAMMATORY  

RESPONSES DURING INFECTION IN A PULMONARY MODEL OF  

ASPERGILLOSIS 

 E. Deak1*, M. Nelson2, L. Gade 1, C. Steele2, S. Balajee1

 1. Mycotic Diseases Branch, Centers for Disease Control and Prevention, Atlanta, GA 
 2. Department of Medicine, University of Alabama-Birmingham, Birmingham, AL 

Purpose:

 In addition to phialidic conidia (PC), A. terreus produces accessory conidia (AC) both in vitro  
 and in vivo.  The role of these unique structures in pathogenesis of infection has been speculated upon  
 but not well defined to date.  Previous studies in our laboratory established that AC were distinct from  
 PC in cell surface architecture, amphotericin B susceptibility, germination, metabolic activity, and  
 adherence characteristics that may influence the organism’s virulence potential.  The present study  
 builds upon and extends these observations with an aim to understand the role of these specialized  
 structures in A. terreus infection. 

Methods:

 Cell surface beta 1-3 glucan display of AC and PC over time was determined by incubating  
 the cells with s-dectin-mFc followed by Alexa Fluor 594 chicken anti-mouse IgG.  For ex vivo  
 cytokine/chemokine detection, alveolar macrophages from lungs of C57BL/6 mice were collected,  
 exposed to AC or PC for 2 timepoints, and supernatants were analyzed with a Bioplex  
 cytokine/chemokine detection array. Addtionally, 4 C57BL/6 mice each were intratracheally challenged  
 with 7.5 X 106 AC or PC, and after 18 hours post-challenge, one set of lungs was collected from each  
 mouse for histopathologic staining.  The second set of lungs was homogenized and  
 cytokine/chemokine levels measured using bioplex arrays.  

Results:

 Ungerminated AC displayed beta-glucan moieties on the surface, and this display continued  
 throughout the germination and hyphal elongation stages.  In contrast, beta-glucan was detected on  
 PC only after germination and on early hyphal stages. When challenged with AC, alveolar macrophages  
 produced at least 3X more inflammatory cytokines, including TNF- , MIP-1a, MCP-1, KC, IL-6, IL-1a,  
 G-CSF, IL-1b, and MIP-2, and this observation was corroborated in the in vivo experiments as well.  
 Additionally, histopathologic staining of lungs from mice challenged with AC demonstrated heightened  
 cell recruitment and increased inflammatory response compared to the lungs of mice challenged with  
 PC. 

Conclusions:

 Accessory conidia demonstrated increased, early and sustained display of -glucan on its  
 cell surface. Beta glucan engages the macrophage receptor Dectin 1 and is known to induce  
 inflammatory responses. Accordingly, mice lungs challenged with AC and not PC elaborated an array  
 of inflammatory cytokines/chemokines. For the first time, we present evidence that A. terreus AC can  
 be potent activators of the innate immune mechanism and as such may have a role in this organism’s  
 pathogenesis. 



48 THE TREHALOSE PATHWAY IS CRITICAL FOR ASPERGILLUS FUMIGATUS

VIRULENCE 

 S. Puttikamonkul1*, S. Willger1, N. Movahed2, B. Bothner2, R. Cramer Jr. 1

1Department of Veterinary Molecular Biology, Montana State University, Bozeman, MT, USA 
2Department of Chemistry and Biochemistry, Montana State University, Bozeman, MT, USA 

Purpose:

 Fungal infections caused by A. fumigatus are growing in significance and frequency.  
 Mortality rates in untreated aspergillosis patients are over 90% and even with voriconazole  
 treatment mortality rates persist around 50%. Therefore, identifying antifungal compounds that  
 specifically target Aspergillus but do not interfere with host cells is needed. A conserved  
 metabolic pathway in human fungal pathogens but absent in humans is the trehalose  
 biosynthesis pathway. Trehalose is a disaccharide sugar that has a dual function as energy  
 storage and stress protectant against a variety of stress conditions. Trehalose is synthesized  
 from two molecules of Glucose by the enzymes Trehalose 6 Phosphate (T6P) synthase and  
 T6P phosphatase encoded by tps1 and tps2 respectively.  We hypothesize that enzymes  
 involved in the trehalose pathway are essential components of Aspergillus biology and required  
 for A. fumigatus virulence. 

Methods: 

 Mutant strains of tps1 and tps2 orthologues were generated. With wild-type, mutant,  
 and complement strains series of experiments were performed to characterize morphological  
 phenotypes resulting from the loss of tps1 and/or tps2. In vitro and in vivo virulence assays  
 were performed to investigate the influence of tps1 and tps2 on pathogenesis. 

Results: 

 Genome analyses revealed two functional tps1 orthologues (tpsA and tpsB) and only a  
 single tps2 ortholog (orlA). The tpsAtpsB mutant displayed severe thermosensitivity while the  

orlA mutant showed a partial growth defect at 50oC. The double knockout of tpsA and tpsB

 results in loss of trehalose production but surprisingly the orlA mutant showed wild-type levels  
 of trehalose production. The orlA mutant accumulated a high amount of T6P in both conidia and  
 mycelium relative to the wild-type and complement strains. Importantly, loss of OrlA resulted in  
 a severe defect in asexual conidiation on glucose minimal media at 37oC, which could be  
 restored on media containing osmotic stabilizers or low temperature. These results suggested  
 a cell wall defect in the absence of OrlA, but currently we are unable to determine the specific  
 affected components. Strikingly, the orlA null mutant was avirulent in two murine models of  
 invasive aspergillosis. 

Conclusions: 

 Our results suggest that the trehalose pathway of A. fumigatus is complex and  
 essential for virulence. In particular, the orlA gene contributes to the ability of this mold to  
 cause lethal infections in immunocompromised hosts. Thus, the trehalose pathway is worth  
 exploiting as an antifungal drug target given its conservation in other pathogenic fungi and its  
 absence in humans.  



49 SRBA AND ITS ROLE IN MEDIATING AZOLE DRUG RESISTANCE IN  

ASPERGILLUS FUMIGATUS

 S. Wezensky1*, S. Willger1, N. Grahl1, R. Cramer Jr1

1Department of Veterinary Molecular Biology, Montana State University 

Purpose:

 Deletion of the transcription factor SrbA results in complete growth inhibition under hypoxic conditions, 
avirulence in a murine model of Aspergillosis, and increased sensitivity of A. fumigatus to triazoles. The 
purpose of this study is to investigate the mechanism and role of SrbA in mediating azole resistance.  

 Methods: 

  Manipulation of gene expression and corresponding phenotypic analysis: qRT-PCR, regulatable promoter 
replacement, Etest.   

Results: 

 Ergosterol is a critical cell-wall component in fungi. Azole drugs target ergosterol biosynthesis as their 
mechanism of action, and are the drug class of choice in treatment of Invasive Aspergillosis in the clinic.  
Erg11 (cyp51), the target of triazoles, is a 14�-demethylase, and two functional copies (A/B) are encoded 
in the genome of A. fumigatus.  Transcript analysis shows downregulation of Erg11A in the SrbA mutant, 
�srbA, suggesting direct or indirect regulation by this transcription factor.  Importantly, overexpression of 
Erg11A in �srbA by regulatable promoter replacement restores wild-type levels of Erg11A, and 
ameliorates the azole sensitivity phenotype observed in DsrbA.  Repression of this construct restores azole 
sensitivity, definitively demonstrating that Erg11A repression is partially or wholly responsible for the 
�srbA-azole phenotype.  

Conclusions: 

Erg11A is regulated either directly or indirectly by the transcription factor SrbA.  As SrbA appears to 
regulate several other key enzymes in ergosterol biosynthesis, understanding the complete regulon of SrbA 
could be vital in the development of higher octane antifungals.  Future Directions. Characterization of the 
interaction between Erg11A and srbA is crucial to determine if SrbA directly regulates Erg11A in its 
capacity as a transcription factor. Erg25A, a C-4 sterol desaturase, is also highly downregulated in �srbA, 
and sterol intermediates of the mutant indicate a blockage in this enzymatic step. Studies investigating the 
overexpression of Erg25A in the �srbA background are underway. 



50 IN VIVO ENERGY METABOLISM OF A. FUMIGATUS: IMPLICATIONS OF IN

VIVO HYPOXIA DURING FUNGAL PATHOGENESIS 

 N. Grahl1*, T. Bushmaker2, T. Magnani3, J. Macdonald4, M. Gamcsik4, G. Goldman3,
 R. Cramer Jr1

 1. Department of Microbiology, Montana State University, Bozeman, MT, USA 
 2. Rocky Mountain Veterinary Branch, Rocky Mountain Laboratories, Hamilton, MT, USA 
 3. Laboratory of Molecular Biology of the Faculdade de Ciências Farmacêuticas de Ribeirão Preto,  
 Universidade de São Paulo, Brazil 
 4. Joint Department of Biomedical Engineering, University of North Carolina Chapel Hill and North  
 Carolina State University Raleigh, NC, USA 

Purpose:

 Metabolic flexibility is important for pathogens like Aspergillus fumigatus (Af) as it allows rapid 
adaptation to diverse and harsh microenvironments found in vivo during pathogenesis. Consequently, 
identification of metabolic pathways critical for in vivo growth of the fungus may uncover novel virulence 
mechanisms and provide targets for future drug development. 

Methods:

 We used molecular biological, biochemical, and immunohistochemistry approaches to identify and 
characterize metabolic pathways in Af involved in adaptation to hypoxia. 

Results:

 Using a murine model of invasive pulmonary aspergillosis (IPA) and 1H-NMR metabolomics, we found 
ethanol in the lungs of Af infected mice. This result suggests that Af utilizes ethanol fermentation in vivo 
and that the mold is exposed to oxygen depleted microenvironments during infection. In vitro Af produces 
ethanol on fermentable carbon sources under hypoxic conditions (~1% oxygen). We confirmed that 
hypoxic conditions are encountered in vivo by the fungus, with immunofluorescence assays utilizing a 
murine model of IPA. To answer the question if ethanol production is involved in pathophysiology, we 
generated ethanol fermentation deficient strains. These strains showed no growth defects in hypoxia and 
were able to cause wild-type levels of mortality in murine models. However, lung immunohistopathology 
revealed a massive inflammatory response in mice infected with the ethanol deficient mutant and 
significantly less hyphal growth in these lesions, suggesting an overwhelming immune response might be 
the cause of death. Subsequent in vitro experiments with murine macrophages revealed a significant 
immunosuppressive role of ethanol at physiologically relevant concentrations.As ethanol fermentation 
mutants could still grow in hypoxia, we are exploring other mechanisms of Af hypoxic growth. 
Interestingly, we found that the alternative oxidase (aoxA) is highly up-regulated in hypoxia. An oxygen 
consumption comparison of the wild-type and the aoxA mutant showed that the respiration chain is still 
active in hypoxia and that AoxA is responsible for ~60% of oxygen consumption in hypoxia (~30% in 
normoxia). The aoxA deletion strain is more susceptible to reactive oxygen species and marcophage 
killing. The role of AoxA in Af virulence is currently being determined. 

Conclusions:

 Af must overcome hypoxic environments during infection and metabolically addresses this with activation 
of fermentation and alternative respiration pathways. Ethanol fermentation seems to have a significant 
influence on host immune responses, but is not essential for virulence, which is probably due to the still 
active respiration chain, where AoxA seems to be important in hypoxia. Identification and characterization 
of other metabolic pathways involved in hypoxia responses and/or adaptation is ongoing. 



51 A COMPARISON OF THE PRECIPITATION TECHNIQUE AND IMMUNOCAP  

FIEA FOR MEASUREMENT OF IGG ANTIBODIES TO ASPERGILLUS

FUMIGATUS

 C. Baxter1*, A. Jones2, K. Webb2, R. Gore3, D. Denning1

1 Manchester National Aspergillosis Centre 
2Manchester Adult Cystic Fibrosis Centre 
3Education and Research Centre, Wythenshawe Hospital 

Purpose:

Aspergillus precipitins are used to aid diagnosis and monitor treatment in aspergillosis. The recent
 introduction of Phadia’s ImmunoCAP® fluorescent immuno enzyme assay (FIEA) is a fast, automated  
 method that can detect IgG antibodies to Aspergillus fumigatus. A level above 40mg/L has been  
 recommended as indicative of aspergillosis. However, this assay has not been validated for individual  
 patient groups and the clinical significance of levels is not known. This study aimed to compare IgG  
 levels obtained using the ImmunoCAP® FIEA test with the Aspergillus precipitin test in patients with  
 Cystic fibrosis (CF), Chronic Pulmonary Aspergillosis (CPA), and Allergic Bronchopulmonary  
 Aspergillosis (ABPA). 

Method: 

  83 adult patients attending Manchester’s National Aspergillosis Centre and 72 patients attending the  
 Manchester Adult Cystic fibrosis Unit (MACFU) gave a blood sample. Serum was analysed by the  
 Phadia ImmunoCAP® assay for specific IgG Aspergillus fumigatus and by  
 counterimmunoelectrophoresis (CIE) for Aspergillus fumigatus precipitating antibodies. An  
 ImmunoCAP® result of >40mg/L was considered positive and the number of precipitating lines was  
 recorded. 

Results: 

  In the non-CF patients there was 93% concordance between a positive IgG result and a positive  
 precipitin result. In contrast there was 49% concordance in the CF patient group. There was a good  
 correlation between IgG level and precipitation titre (r=0.903, p=<0.01) in the non-CF patients but this  
 was not observed in the CF group (r=0.199, p=0.11). Of note the maximum level of IgG reported by the  
 ImmunoCAP® assay was 200 mg/L but precipitation titres in these patients ranged widely from 1/8 to  
 1/512. 82% of patients with CPA had a raised specific IgG whereas 55% of ABPA patients had a raised  
 specific IgG. Patients with CPA had significantly higher mean IgG levels than patients with non-CF  
 ABPA (mean 102 mg/L, vs mean 44 mg/L p=<0.01), but not CF ABPA patients (mean 102 mg/L, vs mean  
 79 mg/L p=0.24). 

Conclusions: 

  The IgG ImmunoCAP® may be a useful alternative to the Aspergillus precipitin test when monitoring  
 patients with CPA but once values reach >200mg/L the precipitating antibody titre is more informative.  
 Results correlate well for non-CF ABPA patients so again the ImmunoCAP® may be a suitable  
 alternative for this group of patients. In CF patients there is little correlation between the  
 ImmunoCAP® assay and precipitating antibodies. For both ABPA groups neither the precipitin test  
 nor specific IgG was a good predictor of disease. 
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WITH ASPERGILLUS COLONISATION 
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1Manchester National Aspergillosis Centre 
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Purpose:

Aspergillus fumigatus causes significant morbidity in Cystic fibrosis (CF). Adults with CF demonstrate a 
wide variety of immunopathological responses to A. fumigatus ranging from simple atopy (60%) to allergic 
bronchopulmonary aspergillosis (ABPA) (15%). The natural history of ABPA is not known and diagnosis 
in CF remains difficult. Accurate diagnosis allows effective antifungal therapy but it is not known whether 
colonised and sensitised patients would also benefit from antifungal therapy. A.fumigatus colonisation is 
common in CF but prevalence varies between studies from 12-57%. This research aimed to accurately 
identify patients with A.fumigatus colonisation and examine the relationship to sensitisation. 

Methods: 

 Patients were recruited from the Manchester Adult CF Unit and were asked to provide a sputum sample, a 
blood sample for A.fumigatus serology and undergo fungal skin prick tests (SPT). Serological tests 
included total IgE, specific IgE A.fumigatus and specific IgG A.fumigatus performed by Phadia 
ImmunoCAP® assay, and A.fumigatus precipitins by counterimmunoelectrophoresis. A commercial Real 
time PCR kit, MycAssay™ Aspergillus, which utilises molecular beacons targeting the 18S ribosomal unit 
of Aspergillus spp, was used to detect Aspergillus in CF sputum samples. Sputum PCR was then compared 
to patient serology. 
    
Results: 

 49 patients provided a sputum sample: 15 were PCR positive for Aspergillus species. Within the PCR 
positive group 2 patients had known ABPA on itraconazole, 7 were sensitised as defined by a positive SPT 
or specific IgE A.fumigatus, and 6 had no evidence of sensitisation. All PCR positive samples had a 
positive specific IgG titre (>40mg/L) whereas 41% of PCR negative samples had a positive IgG titre. PCR 
positive patients had a significantly greater mean specific IgG A.fumigatus (PCR positive 93mg/L SE 6.74 
vs PCR negative 47mg/L SE 4.44 p= <0.001). Using a receiver operator curve, a level above 67mg/L gives 
85% sensitivity and 90% specificity for positive PCR. No other marker of A.fumigatus sensitisation 
correlated to positive PCR. 

Conclusions: 

 Real time PCR can be used to identify patients colonised or infected with Aspergillus, including those in 
whom antifungal therapy is inadequate. A specific IgG titre above 67mg/L correlates with finding 
Aspergillus in the bronchial tree by PCR unlike positive SPT or specific Aspergillus IgE. Additional data 
are required to determine which marker(s) is most useful for treatment decision-making  
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OBSTRUCTION AFTER LIVER TRANSPLANTATION 
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Purpose:

Aspergillus osteomylitis has been reported as a result of dissemination in solid organ transplant recipients. 
Vertebral osteomylitis is one of the most common forms of Aspergillus osteomyelitis. However, an 
Aspergillus fungus ball is a rare cause of ureteral obstruction.  

Methods: 

We describe an unusual case of simultaneous vertebral osteomyelitis and ureteral obstruction caused by A.

flavus in a hepatic transplant recipient, who was successfully treated with sequential intravenous and oral 
itraconazole solution. 

Results:

 A 46-year-old man with hepatitis B-related cirrhosis and end-stage hepatic failure underwent liver 
transplant in August 2007. Two weeks later, he developed cough, dyspnea and fever. The chest radiograph 
showed bilateral infiltration, and A. flavus was isolated from the sputum. He was initially treated with 
micafungin IV (100mg/d) for 2 weeks. His symptoms improved but there were persistent low-grade fevers. 
Amphotericin B colloidal dispersion (ABCD) (100mg/d) replaced micafungin for 10 days, but fever 
persisted. Oral voriconazole (400mg/d) was then used in place of ABCD, and the patient became afebrile. 
After the resolution of symptoms, the patient was discharged and continued oral voriconazole (400mg/d) 
therapy, for 2 weeks total. However, he was readmitted for low back pain of two months’ duration. A 
roentgenogram showed narrowing, partial collapse, and lytic lesions in the L4-5 vertebrae. The patient 
underwent excision of the necrotic vertebral tissue and spinal stabilization with screw fixation. Culture of 
tissue specimens was positive for A. flavus. After surgery, intravenous voriconazole was started for 3 weeks 
and then switched to oral therapy. Ten weeks later, the lumbar pain became unbearable, with neither fever 
nor other symptoms. A magnetic resonance imaging (MRI) revealed erosion of L1-5 vertebrae and 
intervertebral discs. Whole-body positron emission tomography/computed tomography (PET/CT) scan 
using F18-fluorodeoxyglucose (PDG) revealed hypermetabolic foci highly suggestive of an infectious 
process in the same region. An ultrasound showed moderate right hydroureteronephrosis. ABCD was 
prescribed, but discontinued in 4 days due to an elevated creatinine (1.65mg/dL) and abnormal liver 
function tests. After that, therapy with intravenous itraconazole was instituted at 200mg per day. One week 
later, the patient achieved complete remission of hydroureteronephrosis. Microscopic examination of the 
mass revealed dichotomously branched septated hyphae, consistent with Aspergillus species. One month 
later, his severe low back pain was markedly diminished. Two months later, MRI of the lumbar vertebrae 
showed improvement. Itraconazole was then administered as alternate cycles of 1-week intravenous 
formulation (200mg/d) and 2-week oral solution (400mg/d), for a total of 5 months. The patient then 
received itraconazole oral solution (400mg/d) for another 12 weeks. Follow-up FDG-PET/CT scan of the 
spine showed a normalization of FDG uptake, which correlated well with clinical improvement. Oral 
itraconazole was continued for 3 months at a dosage of 200mg daily. After a total of 15 months, 
itraconazole was discontinued. The patient remained well 4 months after withdrawal of itraconazole. 

Conclusions : 
Aspergillus vertebral osteomyelitis should be considered in transplanted patients with back pain and 
imaging evidence of vertebral destruction. Our results suggest itraconazole is a drug of choice for 
Aspergillus osteomyelitis and ureteral obstruction, even in patients who fail to respond to voriconazole 
therapy. FDG-PET/CT may be a helpful tool for evaluation of treatment response in Aspergillus vertebral 
osteomyelitis. 
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GENE AND GENE CLUSTER DELETION IN A. FUMIGATUS.
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               Purpose: 

Aspergillus fumigatus has become the most prevalent airborne fungal pathogen, causing fatal invasive 
aspergillosis (IA) infections in developed countries. The most important factors associated with this 
programme of disease development are host status-related, whereby immunosuppression permits fungal 
growth in the human lung causing Aspergillosis. Recently, in a study of A. fumigatus gene expression 
screens for niche-adaptation and virulence, the genes which are ‘switched on’ during initiation of infection 
have been identified in the neutropenic murine lung.   It was discovered that most of those genes are located 
in multiple clusters of physically-linked co-ordinately regulated genes preferentially expressed during 
germinative growth in the murine lung relative to laboratory culture. 

Methods: 

 The aim of this work is to determine the role of such “infection clusters” IC in A. fumigatus host 
adaptation, host damage and virulence.  To generate single or multiple intra-cluster gene deletion, or gene 
modifications within a cluster, we are using a recombineering-based approach which allows vector 
construction from individual bacterial artificial chromosome clones (BAC).   Currently, we are establishing 
and optimising this methology using the Pseurotin (PsoA) biosynthetic cluster as an exemplar. 

Results: 

 The PsoA biosynthetic gene cluster is upregulated in the neutropenic mouse. Genes of this cluster are 
involved in producing pseurotin A, a compound that has been reported as a competitive inhibitor of chitin 
synthase and inducer of nerve-cell proliferation, however, the role of this biosynthetic locus in virulence 
remains unknown.  BAC recombineering will direct gene deletion within the PsoA cluster (Afug00540 – 
Afu8g00580), as well as in surrounding genes, which were also upregulated but as yet unassigned to 
Pseurotin biosynthesis. 

Conclusions: 

  We have focused upon Afug00520 which encodes an integral membrane protein co-regulated with the 
genes within the cluster, and possibly responsible for toxin export. We are also investigating the hypothesis 
that the Afug00550 gene, which encodes a SirN-like methyltransferase, directs epigenetic regulation of 
gene transcription within the locus. And we have deleted the entire cluster.The development of this 
technique will enable a high throughput gene cluster deletions and facilitate an understanding of the role of 
co-ordinated gene cluster expression during infection in different murine models of invasive pulmonary 
aspergillosis. 



55 MUTANT VIRULENCE IN WAX MOTH LARVAE MATCHES THAT OF MICE 

 J. Slater1*, P. Warn1, D. Denning1

1University of Manchester 

Purpose:

Aspergillus fumigatus (Afu) is a clinically important fungus causing ~50% mortality in  
 immunocompromised patients. Mutant species of Afu have been generated to provide insights into  
 fungal virulence. Mutations within specific pathways reduce virulence in murine models. Pathways  
 include the cross-pathway control (CPC), para-aminobenzoic acid (PABA) and siderophore pathways.  
 Traditionally, mammalian models were used to determine mutant virulence, however, invertebrate  
 models such as Drosophila melanogaster have been investigated. A larval model of Galleria  

mellonella has been developed. Galleria have outcomes comparable to mice without ethical  
 constraints, easy parentral injection and incubation at mammalian temperature. 

Methods: 

 Mutant strains of Afu were donated by Dr. E. Bignell including cpcA- (parent D141), paba- (parent AF  
 237), sidA-, sidC-, sidD- and sidF- (parent ATCC 46645) were grown on Sabouraud agar and spores  
 harvested in PBS Tween. Spores (10 fold dilutions of 200-20,000 spores) were inoculated in 10µl into  
 groups of 10 larva and incubated at 37ºC for 7 days. Survival of larvae was recorded daily. Controls  
 included 10 untouched, 10 pierced and 10 injected with 10ul of PBS. 

Results: 

cpcA- was avirulent at 106  mean survival time (MST) for deletant was 7 days, compared to 1 day for  
 the wild type (WT) (p<0.0001). paba- was avirulent at 106 MST of deletant 6.5 days, WT was 1.2 days  
 (p<0.0001).  sidA- was avirulent at 106 deletant MST was 7 days, whist the WT MST was 1.3 days  
 (p<0.0001). sidF- was avirulent at 105  with deletant MST of 7 days and WT of 4 days (p=0.0007). sidD-  
 showed attenuated virulence at 106 with deletant MST of 5.5 days and WT MST 1.3 days (p<0.0001).  

sidC- showed attenuated virulence at 106 deletant MST 4.7 days and WT 1.3 days (p=0.0001). In all  
 cases lower inoculums did not show these marked differences. There was no significant difference in  
 virulence between the 3 parental strains at 106. These results were in 100% accordance with murine data 

Conclusions: 

 Previous virulence studies using these mutants were in mice and Drosophila. The larval model results  
 that replicate those of mice, proving Galleria is a viable model for mutant screening at least equivalent  
 to Drosophila. The model is easy to use and maintain, economical and larvae thrive at 37ºC, making it a  
 valuable alternative to mice to pre-screening of genetic mutants. This invertebrate approach would  
 replace a vast number of mammals in the pre-screening process and is an important contribution to the  
 NC3Rs objectives. 
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Purpose:

 Aspergillus terreus has high in vitro and in vivo MICs to the antifungal drug amphotericin B (AMB).  A 
recent study (J. Chemother. 20:756) screening a global collection of A. terreus isolates suggested an 
association between geographical region and in vitro MIC to AMB. We examine this isolate collection for 
the presence of cryptic species and employ a genome scanning method, Inter Simple Sequence Repeats 
(ISSR) PCR to determine the global population structure. 

Methods:

 One hundred and eighteen isolates were collected from four centers representing France, Belgium, Italy, 
California and Cleveland. Genomic DNA was isolated and a 700bp region of the calmodulin locus was 
PCR amplified and sequenced using previously published methods for confirming species identification. 
ISSR typing was performed using four 6-FAM labeled primers designed to flank three trinucleotide repeats 
(AGG, GAG, CTC) and one tetra nucleotide repeat (CGCA). Fragment analysis was performed using 
capillary electrophoresis on an ABI 3130 DNA analyzer. Allele calling was done using Genemapper 
software. Only reproducible bands were included in the analysis. Phylogenetic associations were 
determined using two separate methods. Clusters established with the Wagner parsimony method in MIX 
were supported by Neighbor Joining based on distance matrices established with RESTDIST. 
Bootstrapping (re-sampling with replacement) was performed using SEQBOOT. The presence of distinct 
genetic populations was assessed using Structure 2.31.  

Results:

 One hundred and seventeen of the 118 isolates were confirmed to be A. terreus by homology to the type 
isolate CBS601.65 (NRRL255). One isolate from Italy, was identified as the recently described species A.

alabamensis (99% identity to the type isolate CBS1559). Maximum parsimony, Neighbor Joining, and 
Bayesian clustering of the ISSR data revealed a genetically diverse population with over 90% of the 
isolates generating unique fingerprinting patterns.. One clade composed exclusively of isolates from 
Europe was revealed and this clade of 38 (32%) isolates included 26 isolates from Italy (68%) and 12 
isolates from Belgium/France (32%). Apart from this substructuring, no other geography-specific clades 
were apparent. No association between AMB susceptibility and genotypes was found. 

Conclusions:

Subtyping of a global population of A. terreus isolates revealed no association between MIC, geographical 
origin and genotype confirming the cosmopolitan nature of the organism. However, for the first time this 
study found evidence of a sub-structure within the population that was enriched with isolates from Europe. 
Further studies with an increased number of isolates from both clinical and environmental sources will be 
needed to corroborate these findings. 
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Purpose:

 Triazole resistance in A. fumigatus isolates has long been recognized as an uncommon  
 phenomenon and only incidentally observed. However, since the year 2000 a rapid emergence of  
 multi-azole-resistance (MAR) has been observed in A. fumigatus in the Netherlands. A dominant  
 resistance mechanism was found in 96% of MAR isolates, a tandem repeat of 34 base pairs in the  
 promoter region and a leucine to histidine substitution in codon 98 (denoted by TR/L98H) both in the  

Cyp51A gene. The impact of this specific mutation on the interactions of azoles with CYP51A is  
 unknown.  

 Methods: A structural homology model of the CYP51A protein was developed and used for molecular  
 dynamics simulations. To investigate the differences observed in the protein caused by the presence of  
 the L98H mutation, specific amino acids were changed by a new site-directed mutagenesis system and  
 studied for their effect on azole susceptibility or resistance. The specific amino acid changes were  
 introduced in a Cyp51A gene-cassette and recombinant A. fumigatus isolates were constructed by  
 homologous recombination by using a nonhomologous end joining deficient A. fumigatus strain for  
 electroporation experiments. 

Results: The general secondary structure of the protein was not altered due to the L98H mutation.  
 However the flexibility of the loops that form a gate for the substrate interaction with the heme group of  
 the protein increased considerably. This flexibility changed the position of the L98H to the inner part of  
 the protein and thereby closing the ligand access channels of the CYP51A protein. To investigate the  
 effect of L98H on the optimal structure of the protein related to azole susceptibility or resistance amino  
 acid changes L98I, L98R, L98Y and L98H + K127V were constructed which either (in silico) compensate  
 or imitate the L98H mutation. A change of A. fumigatus recombinant phenotype was observed based on  
 the specific amino acid change. 

Conclusions: The homology model of the CYP51A protein in combination with the molecular dynamics  
 simulations gave insight into the molecular mechanism of the L98H mutation causing MAR. As a  
 consequence of the increased flexibility due to the L98H mutation, two amino acids important for  
 binding the azole drug are displaced and hence the drug no longer binds. The Cyp51A gene-cassette  
 can efficiently be used to specifically introduce amino acid changes to construct recombinant A.

fumigatus isolates. By using this system the interaction of azoles in the CYP51A protein can be further  
 investigated as well studying Cyp51A mutations in correlation to their azole phenotype. 
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Purpose:

 Mortality and morbidity due to invasive aspergillosis remains a significant and increasing  
 problem in immunocompromised patients. Triazoles are increasingly used in the management of patients  
 with this disease. Although the risk of resistance due to the increased use of triazoles is considered  
 low, we observed itraconazole resistance rapidly emerging in clinical Aspergillus fumigatus isolates. A  
 single dominant resistance mechanism was found which consists of a substitution at codon 98 of  

Cyp51A and a 34-bp tandem repeat in the gene-promoter region (denoted by TR/L98H), which indicates  
 that triazole resistance did not develop in individual patients but might be present in the environment.  
 We hypothesize that the intensive use of azoles in agriculture could provide a link for the induction of  
 this resistance mechanism. 

Methods:

 We reviewed the literature for evidence that supports an environmental route of resistance  
 development. 

Results:

 The following evidence was found; 1) Azole resistant aspergillosis due to TR/L98H was  
 observed in azole naïve patients. 2) TR/L98H is a highly dominant resistance mechanism in Dutch azole  
 resistant A. fumigatus isolates from unrelated patients. 3) Person-to-person transmission is highly  
 unlikely in invasive aspergillosis. 4) TR/L98H isolates were recovered from the environment and  
 clustered with clinical isolates. 5) TR/L98H was cultured from cultivated soil, but never from natural  
 environmental sources. 6) Plant pathogens that develop resistance against fungicides are  
 cross-resistant to medical azoles. 7) TR/L98H isolates are cross-resistant to certain fungicides. 8)  
 Azoles are the only compound used in agriculture and in clinical medicine. 9) The volume of use of  
 fungicides in the Netherlands is ± 320-fold higher than medical azoles used in medicine. 10) A tandem  
 repeat is a common resistance mechanism found in plant pathogenic fungi. 11) TR/L98H has been  
 found in other countries possibly indicating an environmental spread. 
   

Conclusions:

 In addition to resistance development in azole-treated patients, we believe that our  
 finding of a dominant resistance mechanism in A. fumigatus could be explained by resistance  
 development in the environment. Patients might become colonized and subsequently infected by  
 resistant A. fumigatus isolates originating from the environment. An environmental route of resistance  
 development confronts us with a major challenge with worldwide dimensions, because efficient  
 reproduction and spread of resistant fungus in the environment can be anticipated. [Lancet Infectious  
 Diseases; in press]



59 ECONOMIC EVALUATION OF POSACONAZOLE IN PROPHYLAXIS OF  

INVASIVE FUNGAL INFECTIONS IN NEUTROPENIC PATIENT WITH ACUTE  
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 C. Lazzaro1*
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 Purpose:  

 Toassess costs, outcomes (number of IFIs avoided; improvement in overall mortality), and 
cost-effectiveness of prophylaxis with oral posaconazole (200 mg TID) vs. oral standard azoles 
(fluconazole 400 mg once daily or itraconazole 200 mg BID) in neutropenic patients with AML or MDS.  

 Methods:  

 A decisional tree economic model was developed to evaluate the cost-effectiveness of posaconazole vs 
standard azolesfrom the perspective of the Italian hospital.  Clinical probabilities of IFIs; death given IFIs; 
and death from other causes were obtained from a Phase 3 randomized, prospective, multicenter, 
international clinical trial. The model’s time horizon was based on the treatment period + 100-day 
follow-up period as described in the abovementioned clinical trial.Healthcare sector related costs (drugs 
and related administration; hospitalization due to IFIs in haematological ward or in ICU), expressed in 
Euros 2009 values, were evaluated using data from the clinical trial, literature and research hypotheses.The 
robustness of the cost-effectiveness model was tested via one-way and probabilistic sensitivity analyses. 

Results: Results from the base case analysis (Table below) suggest that prophylaxis with posaconazole is 
more costly (additional Euros 1025.30) and more effective than standard azoles.  

Outcome Cost 

per

patient 

Effectiveness Incremental

cost ( C)

Incremental

effectiveness 

( E)

Incremental

cost-effectiveness 

ratio ( C/ E)

IFI

Standard 
azoles

2339.96 11% - - -

Posaconazole 3365.26 5% 1025.30 6% 15,850.51 
Overall mortality 

Standard 
azoles 

2339.96 22% - - -

Posaconazole  3365.26 16% 1025.30 6% 18,038.43 

Cost drivers are the cost of posaconazole (75.43% of the overall cost) and the cost of managing IFIs 
(82.60% of the overall cost), for patients treated with posaconazole and standard azoles, respectively.
Sensitivity analyses confirm that the economic model is robust. With regard to avoided IFIs (avoided 
overall mortality), the cost-effectiveness acceptability curve highlights that from a threshold value of Euros 
16,000 (Euros 18,100) onwards, the probability for posaconazole to be cost-effective vs standard azoles is
steadily increasing.  

Conclusions:

 The current clinical and economic evidence suggest that the use of posaconazole as prophylaxis in 
neutropenic patientswithAML or MDS who are at risk for IFI is “good value for money” for Italian 
hospitals.  These results should be confirmed with clinical and health economic studies performed in the 
Italian setting. 
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               Purpose: 

Aspergillus fumigatus is the main species that causes invasive aspergillosis (IA), a life-threatening  
 disease for immunocompromised hosts, especially those with prolonged neutropenia, recipients of  
 hematopoietic stem-cell transplants or solid-organ transplants, and patients with chronic  
 granulomatous disease. The mortality rates associated with proven IA range from 60–90% and the  
 difficulty in establishing an early diagnosis remains a major setback to the successful treatment of this  
 disease. Novel approaches to elucidate the mechanism of pathogenesis may present potential targets  
 for new therapeutic interventions. A. fumigatus can cause injury to human umbilical vein endothelial  
 cells (HUVECs) during filamentation. Furthermore, hyphae but not conidia was shown to activate  
 HUVECs which in turn express tissue factor, E-selectin and ICAM-1, potential markers of fungus  
 angioinvasion. It was also shown that cell-cell contact is essential for both mechanisms.  

Methods: 

 The aim of this study is to use a proteomic approach to study proteins differentially expressed by A
 . fumigatus, especially during filamentation, looking for putative biomarkers and/or virulence factors 
 involved on cell-cell interaction. Aspergillus fumigatus (AF293) was cultivated in Sabouraud broth for 6h 
 (GT6h), 12h (H12h) and 72h (H72h). Cell extracts were obtained by a gentle treatment of intact cells with 
 a reducing agent as described before (Klis et al., Yeast 24: 253, 2007).  

Results: 

 The 2-DE maps were obtained and several differences in protein expression were observed during the 
 filamentation process. The spots of interest were cut from 2-D gels of GT6h, H12h or H72h, and further 
 submitted to trypsin digestion and the peptides were identified by mass spectrometry (MS/MS). Among 
 138 proteins already identified, 44 (forty-four) proteins were observed to be differentially expressed and  
 these are classically involved in  metabolism, translation, protein folding, protein/aminoacid biosynthesis, 
  transport mechanisms, cell wall biogenesis/degradation and virulence. Some of these differentially 
 expressed proteins were already described as atypical cell wall proteins of other pathogenic fungi, Candida 

  albicans and Paracoccidioides brasiliensis.

Conclusions: 

 Altogether, our preliminary results suggest that these proteins can be multifunctional and also play an 
  important role in pathogenesis.  
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NON-TRADITIONAL HOST: A HOSPITAL DATABASE ANALYSIS 
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Purpose:   
 Aside from high-risk groups, fatal invasive aspergillosis (IA) is reported regularly in  
 non-traditional hosts, more commonly patients with chronic obstructive pulmonary disease (COPD).  
 The objectives of this study were to describe prescribing practices for COPD patients with IA  
 (COPD+IA) in terms of antifungal treatment, dosage, and switching patterns, and to determine the  
 impact of index antifungal drug on total costs, length of stay (LOS) and mortality. 
                                                                     

Methods:

 This retrospective cohort study used 2005-2008 U.S. national data from the Premier  
 Perspective hospital database. COPD+IA patients were identified based on a criteria of COPD (ICD-9  
 code = 491, 492, 493.2x, 496) + Aspergillosis (117.3x) + Pneumonia (484.1, 484.6, 484.7, 487.0). Patients  
 were excluded if ICD-9 codes were present for malignancies, HIV, or conditions that would put them at  
 risk for IA aside from COPD. Demographics, hospital characteristics, and antifungal treatment patterns  
 were examined. Regression analyses were conducted on the impact of the index antifungal on total  
 costs, LOS and mortality controlling for patient demographics, hospital characteristics, co-morbidities,  
 and disease severity. 

Results:

 We identified 475 COPD+IA patients, with a mean age of 69 years, 50% male and 76%  
 Caucasian. Mean comorbidity index was 2.7. The antifungal therapy was initiated on the 6th hospital  
 day, with a mean length of therapy (LOT) 15 days, and one-third of patients in the ICU when index  
 antifungal was initiated. The most commonly used antifungals were voriconazole (76% of patients  
 received this agent at least once), 29% caspofungin, 34% fluconazole, and 14% itraconazole.  
 Concomitant antifungals were used in 12% of patients. Switching occurred in 57% of first line  
 fluconazole patients to voriconazole (37%) and echinocandins (20%). In addition, 34% of echinocandin  
 and 26% of itraconazole patients switched to voriconazole. Loading doses were administered in only  
 22% of first line voriconazole (861.0±153.7 mg) and 50% of caspofungin patients (mean 72.7±10.5 mg).  
 Patients receiving fluconazole as the index antifungal had almost 2x greater mortality (40% vs 22%,  

p=0.023), 4 additional hospital days (p=0.007), and 24% greater costs (p=0.003) compared to patients  
 receiving voriconazole first-line. Findings were consistent in sub-analyses including ICU and  
 mechanical ventilation patient subsets. 

Conclusions:

 Our findings suggest that index antifungal selection impacts clinical and economic  
 outcomes among COPD+IA patients. In particular, treatment with an agent inactive against IA  
 increased the risk of mortality. This suggests a need to consider the likelihood of Aspergillus as a  
 potential etiology when contemplating antifungal therapy in COPD patients. 



 62 GLYCOPROTEIN COMPONENT FROM SERUM PROMOTES THE GROWTH OF  

A. FUMIGATUS SUPPORTING THE FORMATION OF THICK FUNGAL  

COMMUNITY. 

T. Toyotome1*, M. Yamaguchi2, A. Watanabe1, E. Ochiai1, H. Taguchi3, K. Kamei1

1Division of Fungal Infection, Medical Mycology Research Center, Chiba University 
2Division of fungal Ultrastructure and function, Medical Mycology Research Center, Chiba  
University 
3 Division of Ecology, Medical Mycology Research Center, Chiba University 

Purpose:

Aspergillus fumigatus, a major cause of aspergillosis, is one of the most prevalent pathogenic fungi.  When 
it invades human organs in aspergillosis, A. fumigatus has direct contact with blood and its components 
such as serum proteins, which might affect the growth of A. fumigatus.  In this study, we examined the 
effect of serum on the growth of A. fumigatus and analyzed the serum to find the active component to cause 
the effect.  

Methods:  

Conidia suspended in Dulbecco’s modified Eagle’s (DME) medium with 10% fetal bovine serum (FBS) 
were inoculated to tissue culture dish at 3.75×104 of conidia per square centimeter of dish bottom, and 
cultured at 37 °C for 30 hours in the presence of 5 % CO2.  For comparison, some conidia were inoculated 
to another tissue culture dish in the medium without FBS, and were used for control.  To investigate the 
effect of bovine serum albumin (BSA) and FeCl3, these are added to the DME medium at the concentration 
of 10 mg/ml and 1 mM, respectively.  Under various conditions, we examined the morphology and the 
weight of fungal community.  Specimens were also observed by fluorescent microscope after staining with 
FungiFlora Y and by scanning electron microscope (SEM) after glutaraldehyde fixation and critical point 
drying.  The growth speed of hyphal tips was measured by the Bio-Cell Tracer system.  To identify the 
component to accelerate the growth and to form the thick community, glycoproteins were isolated using 
Glycoprotein Isolation Kits with concanavalin A (ConA) resin and with wheat germ agglutinin (WGA) 
resin. 

Results:

In the medium containing serum, A. fumigatus formed thick fungal community. Bio-Cell Tracer analysis 
showed the accelerated growth of A. fumigatus by the addition of FBS.  From the observation by 
fluorescent microscope and SEM, the fungal community was found to be covered with biofilm-like 
extracellular matrix.  Although albumin is known to support the A. fumigatus growth, neither BSA nor 
FeCl3 induced the formation of the thick fungal community.    As for glycoproteins, we found that the 
WGA-trapped glycoproteins taken from serum, but not ConA-trapped glycoproteins, supported A.
fumigatus to form the thick community.  

Conclusions:

Our results suggest that a group of serum glycoproteins in the serum work as novel accelerator(s) of the 
growth of A. fumigatus and, at least in part, participate in the formation of the biofilm-like fungal 
community. 



63 ASPERGILLUS NIGER CEREBRAL ABCESSES IN A  LEUKAEMIC  CHILD 

 P. Perera1*, G. Patabendige2, G. Dimantha2

1Medical Research Institute, Sri Lanka 
2National Cancer Institute,Sri Lanka 

 Purpose: 

 To share the case report with the other participants and to make them aware such cases exists and be able to 
gain more knowledge with this interaction. 
   
 Methods:  

 A case report 

Results:   

 A 06 year old boy with Acute Lymphoblastic Leukaemia (ALL) treated at NCI – SL developed sudden 
onset of left sided weakness, fits, fever (102 F) and confusion 03 weeks after induction chemotherapy. The 
total WBC count was 250/ cumm at this stage but it ranged from 2500/cumm and 250/ cumm during past 
03 weeks. The child had been on meropenem, amikacin and fluconazole during past 01 week. The septic 
screen including bacterial and fungal blood cultures yielded no pathogens so far. He was started on 
vancomycin and amphotericin B (AMPB) and meropenem continued. MRI of brain was done urgently and 
it revealed multiple brain abscesses. Burrhole aspiration of left frontal lobe abscess was carried out urgently 
and aspirated pus was sent for bacterial (BC), fungal (FC) and mycobacterial (MC) cultures. Pus for FC 
grew Aspergillus niger and BC and MC were negative for pathogens. Repeat MRI after 01 month of 
AMPB showed persistent cerebral abscesses. Child improved very well clinically and he was afebrile. 
Reaspiration of the frontal lobe abscess was carried out and AMPB continued with regular, careful 
monitoring. The reaspirated pus sent for BC and FC yielded no pathogens. Repeated MRI at 07 weeks of 
AMPB showed complete resolution of abscesses. AMPB was continued for a total duration of 08 weeks 
with the total cumulative dose of 1500 mg. Child fully recovered without any residual defects and he is 
undergoing chemotherapy for ALL at present.    

Conclusions:  

 Multidisciplinary approach with careful and timely evaluation of neutropenic children with fungal cerebral 
abscesses is extremely valuable for their successful management and recovery. 



 64 SINGLE NUCLEOTIDE POLYMORPHISMS (SNPS) ASSOCIATED WITH A  

PRO-INFLAMMATORY CYTOKINE PATTERN PREDISPOSE LUNG  

TRANSPLANT (LT) RECIPIENTS RECEIVING ALEMTUZUMAB TO  

LATE-ONSET PNEUMONIA DUE TO MOULDS 

 D. Mitsani1, M. Nguyen1, A. Zeevi1, C. Clancy1*

1University of Pittsburgh 

Purpose:

 Host immunity is an important outcome determinant for transplant patients (pts) with invasive fungal 
infections (IFI). In general, Th1 responses are felt to be protective against IFI, and Th2 responses 
deleterious.  We determined if single nucleotide polymorphisms (SNPs) associated with altered cytokine 
levels predisposed LT pts to invasive fungal pneumonia caused by moulds.  

Methods:

 We retrospectively reviewed the records of 155 LT pts between 2003-2007 who received alemtuzumab 
induction and consented to genetic studies. Only patients with proven or probable pneumonia due to mould 
were included in the disease group. Genotypic analysis (SSP-PCR) detected the presence of SNPs in genes 
encoding TNF- , TGF- 1, IL-4, IL-6, IL-10 and IFN-gamma. 

Results:

 25 pts had pneumonia due to moulds, and 130 pts did not develop any fungal infection (controls). All were 
Caucasians. We excluded 5 pts with mould pneumonia who were treated for acute rejection within 3 
months of the diagnosis.  No pts with mould pneumonia had CMV infection within 3 months. 60% of 
pneumonias were caused by Aspergillus, 15% Rhizopus, 15% dematiaceous fungi and 10% other moulds. 
55% were men.  Mean and median ages were 53 and 56 yrs. 75% were double-LT, 20% single-LT and 5% 
heart-LT. 40% had COPD, 20% IPF and 10% CF.  The time to pneumonia post-LT was <6 mo in 10%, 
6-12 mo in 10%, 12-18 mo in 25%, 18-24 mo in 25%, 24-36 mo in 15% and >36 mo in 15%.  Genotypes 
were in HW equilibrium. There was no significant association between SNPs for individual genes and 
fungal pneumonia. However, the combination of SNPs associated with high level IL-6 and low level IL-10 
was significantly more common among pts with pneumonia than controls (40% vs 14%, P<0.01). 

Conclusions:

 Surprisingly, LT pts with SNPs associated with a pro-inflammatory cytokine profile of high IL-6 and low 
IL-10 were at increased risk of pneumonia due to moulds, independent of acute rejection. Over-exuberant 
inflammatory responses might contribute to the pathogenesis of late onset fungal pneumonia in pts 
receiving alemtuzumab. 



65 POSACONAZOLE THERAPEUTIC DRUG MONITORING IN HEART/LUNG  

TRANSPLANT RECIPIENTS 

 A. Vadnerkar1, R. Shields1, C. Clancy1, Y. Toyoda1, M. Nguyen1

1University of Pittsburgh Medical Center  

 Purpose:  

 Posaconazole (POS) is an oral triazole agent that has broad-spectrum activity against filamentous fungi. 
POS demonstrates a concentration to response relationship for the treatment of invasive fungal infections 
(IFI), but many factors limit its absorption and serum concentrations. 

 Methods:

 We retrospectively reviewed all heart and lung transplant recipients at our center from Jan 2008 to Sept 
2009 who had at least one serum POS level measured. 

  Results:  

 22 serum POS levels were available for evaluation. 73% were for treatment of proven/probable IFI and 
27% for prophylaxis post-transplant. The median time from the initiation of POS to drug level was 14.5 
days. 41% of the levels were associated with 200 mg QID administration, 23% with 200 mg TID, 18% with 
300 mg QID, 14% with 400 mg BID, and 5% with 400 mg QID. All patients received acid suppressive 
therapy and 45% had normal appetite. 36% of patients were fed via gastric tubes. The mean and median 
plasma concentrations were 0.51 and 0.67 g/ml, respectively (range: 0.13-2.54). 45% of the levels were 
<0.5 g/mL, 36% between 0.5 to 1 g/mL, and 18% were >1 g/mL. Patients with levels > 1 g/mL were older 
(median age 68 vs 56; p=0.04), more nutritionally independent (78% vs 23%; p=0.03), and more likely to 
receive TID rather than QID administration (40% vs 0%; p=0.05). Among 6 patients treated with POS for 
IFI, only 2 achieved levels >1ug/ml. In 2 patients POS was stopped due to persistently low levels. No 
patient with a proven/probable IFI treated with POS had a complete response at 6 weeks. Diarrhea was the 
most common adverse event, occurring in 4/10 patients. 

  Conclusions:  

 POS use in heart/lung transplant recipients continues to be a challenge given the severity of underlying 
illness and variable dietary compliance. Appropriate serum concentrations have been associated with 
improved outcomes, but may not be obtainable in all patients. Clinicians are urged to correct modifiable 
patient factors that may affect oral absorption and to rely on therapeutic drug monitoring to guide therapy 
with POS. 



 66 ASPERGILLUS BRONCHOGENIC CYST OF LUNG IN AN IMMUNOCOMPETENT  

FEMALE

 P. Perera1*, K. Gunasekera2

1Medical Research Institute,Sri Lanka 
2Central Chest Clinic, Colombo 8 

 Purpose: 

 Bronchogenic  cysts are rare and this was detected on a routine chest x’ray examination. Wish to share this 
case with the other participants and get more information from  them. 

 Methods: 

 A case report 

 Results: 

 A normal healthy 42 year old female felt unusually tired in the month of June 2009. Noticed pitting of 
finger nails also around this time. Investigations done at this time revealed a Normal blood count, blood 
picture showed a leucopenia with reactive lymphocytes. Serum iron And investigations for thalassemia trait 
was normal. C-reactive protein was normal. Treated as Micro nutrient deficiency. At this time a chest x’ray 
was done as a routine procedure for her MD Training abroad. A hilar shadow was detected on the left side 
and a CT reported it as a benign Bronchogenic cyst. A culture of this pus yeilded   Aspergillus  while it was 
negative for bacteria And TB bacillus. Investigations for immune system functions were normal 

 Conclusions: 

 Bronchogenic cysts are rare and Aspergillus infections of them could occur in asymptomatic immuno 
competent individuals. 



 67 DETERMINING VORICONAZOLE (VOR) SERUM TROUGH CONCENTRATIONS  

ASSOCIATED WITH MICROBIOLOGIC FAILURE AND TOXICITY DURING  

PROPHYLAXIS: RESULTS FROM A PROSPECTIVE, OBSERVATIONAL STUDY  

OF THERAPEUTIC DRUG MONITORING (TDM) IN LUNG TRANSPLANT (LT)  

RECIPIENTS 

 D. Mitsani1, R. Shields1, M. Nguyen1, Y. Toyoda1, C. Clancy1*

1University of Pittsburgh Medical Center (UPMC) 

Purpose:

 VOR TDM has been advocated in patients (pts) treated for invasive fungal infections  
 (IFI).  Troughs of 1-2 µg/ml have been proposed as therapeutic. Data are less clear for pts receiving  
 VOR prophylaxis (px).  

Methods:

 LT pts from Jan-Oct 2009 were followed with serum trough VOR TDM. All pts received 2  
 doses IV load (6 mg/kg) then 200 mg po BID.  TDM was performed by HPLC.  

Results:

 65 LT pts underwent TDM, 86% (56/65) of whom were serially tested.  Pts were 20-74 yrs  
 (median: 63).  Underlying diseases were COPD (44%), IPF (34%) and CF (12%). 38% (25/65) of initial  
 VOR levels were  1 µg/mL (3 undetectable, 10 between 0.2-0.5, 12 between 0.5-1.0), 18% (12/65)  
 between 1-2, 10% (7/65) between 2-3, 14% (9/65) between 3-4, 9% (6/65) between 4-5, 3% (2/65) between  
 5-6, and 6% (4/65) >6.  Patients > 60 yrs were more likely to have initial levels > 1 (p=0.03).  Upon serial  
 testing, 62.5% (35/56) had significant (>0.5) variation in levels.  27% (15/56) had persistent levels  1,  
 including 12.5% (7/56) with persistent levels  0.5.  32% (13/40) of pts with initial levels > 1 had  
 subsequent levels  1.  100% (5/5) of IFIs occurring during VOR px were tracheobronchitis caused by  
 yeasts, and serum VOR levels were < 1 in each. 100% (5/5) of yeasts and 62% (8/13) of moulds causing  
 colonization were recovered from pts with levels < 1. Moulds recovered from pts with levels > 1  
 included A. niger (2), Rhizopus (1), Penicillium (1), and Scedosporium (1).  Nausea/vomiting requiring  
 medical intervention was encountered in 11% (7/65), but only 43% (3/7) had VOR levels > 3; in 57%,  
 VOR levels were < 1. Hepato- and neurotoxicity were each encountered in 5% (3/65), and in 83% (5/6) of  
 these pts had VOR levels were > 3.  Pts with hepatotoxicity or neurotoxicity were significantly more  
 likely to have VOR levels > 3 µg/mL (p=0.001).  

Conclusions:

 VOR levels < 1 and > 3 µg/mL were associated with breakthrough colonization/IFIs and  
 hepato-/neurotoxicity during px, respectively.  The therapeutic target for px is similar to that proposed  
 for treatment of IFI.  In order to assure that target levels are achieved and maintained, serial drug  
 monitoring is necessary.  



68 THE ECOLOGY OF ASPERGILLOSIS IN SEABIRDS:  BRIDGING THE GAP  

BETWEEN ENVIRONMENT AND INFECTION VIA MICROSATELLITE  

ANALYSIS 

 J. Burco1*, K. Etienne2, J. Massey1, M. Ziccardi1, A. Balajee2

1Wildlife Health Center, School of Veterinary Medicine, University of California, Davis, CA 
2Mycotic Disease Branch, Center for Disease Control and Prevention, Atlanta, Georgia 

Purpose:

Aspergillosis remains a major contributor to infection related avian mortality in  
birds that are in captivity or in those that are debilitated and undergoing rehabilitation for  
release into the wild.  It is unclear whether these birds acquire the Aspergillus spores (the  
infectious propagules) from the natural environment or from the rehabilitation center.  The  
present study was designed to understand the source of avian aspergillosis in seabirds  
undergoing rehabilitation at selected northern California aquatic bird rehabilitation centers. 

Methods: 

Environmental sampling including air, surface and water sampling was performed  
between August of 2007 and July of 2008 in three rehabilitation centers and selected  
natural sea-bird loafing sites. In addition, clinical isolates from confirmed cases of  
aspergillosis during this time period was collected. Confirmation of aspergillosis was by  
gross pathology, demonstration of fungal hyphae by histopathology, and culture positivity.  
All A. fumigatus isolates were identified by morphology and identities confirmed by a  
Section Fumigati specific Luminex based method. Additionally, an eight loci microsatellite  
panel was employed to sub-type these isolates. For this study, isolates with the same  
amplicon sizes in all loci were defined as clonal, isolates varying in only one loci defined as  
genotypically related and isolates that varied in greater than one locus as genotypically  
distinct isolates.  

Results:

At total of 79 A. fumigatus isolates were available from environmental and clinical  
sources.  Results of the study demonstrated the presence of five clonal groups (Clonal  
group A-E), 13 genotypically related clusters (Genetic cluster A-M), and 59 distinct  
genotypes.  Of the thirteen genotypically related clusters, five clusters had isolates derived  
both from clinical sources and the environment of the rehabilitation center in which these  
birds were housed in. We also found evidence of persistence of genotypes over an  
extended amount of time suggesting that the common source of infection may not have been  
removed, the environment not adequately disinfected, or evidence of homoplasy. 

Conclusions:

For the first time, we present evidence that rehabilitated birds may be infected  
with A. fumigatus from the environment of the rehabilitation center.  This finding is important  
given that we also found that A. fumigatus isolates appear to persist in microenvironments  
for long periods of time.  Better understanding of the genetic relationship between  
environmental and clinical A. fumigatus isolates, can help identify sources of infection which  
will in turn guide appropriate management, and mitigation of aspergillosis in seabirds that  
undergo rehabilitation or are maintained in a captive setting.   



69 EVALUATION OF PLASMA BETA-D-GLUCAN CONCENTRATIONS IN  

NATURALLY AND EXPERIMENTALLY INFECTED BIRDS WITH ASPERGILLUS

FUMIGATUS

 J. Burco1*, M. Ziccardi1, L. Tell2

1Wildlife Health Center, School of Veterinary Medicine, University of California, Davis, CA 
2Department of Medicine and Epidemiology, School of Veterinary Medicine, University of  

 California, Davis, CA 

Purpose:   

 Aspergillosis is one of the most common and devastating infectious diseases of  
 companion and captive wild birds.  It is a debilitating respiratory disease of seabirds in  
 captivity, especially those recovered in mass during oil spills.  Aspergillus spp. are ubiquitous  
 saprophytic fungi that can result in local or systemic disease in mammals or birds.   Birds  
 become susceptible to the disease process with external stressors such as captivity.  Due to  
 the high prevalence of Aspergillus spp. infections, the poor prognosis of infected individuals, and  
 the difficulty in detecting sub-clinical infection, it is critical to identify diagnostic tests that aid in  
 early diagnosis of this disease in avian patients. Beta-D-glucan (Fugitell®) is an antigen test  
 developed for detection of invasive fungal diseases in humans and also shows promise for  
 detection of avian aspergillosis.  The goal of this study was to evaluate the utility of the  
 Fugitell® assay in detecting aspergillosis in multiple avian species.  

Methods:   

 Plasma Beta-D-glucan levels were evaluated during natural infections (seabirds  
 undergoing rehabilitation at an aquatic bird rehabilitation center (n=26), and companion birds  
 and raptors presenting to the University of California Veterinary Medical Teaching Hospital  
 (VMTH; n=16), as well as experimentally infected (via tracheal inoculation) quail (n=12).   
 Beta-D-glucan concentrations from infected birds were compared to specific pathogen free  
 (SPF) chickens (n=9), chickens housed in a non SPF environment (n=54), quail housed in a  
 non-SPF environment (n=15), and Aspergillus-negative seabirds (n=43).  Histopathology and  
 culture on animals that died during rehabilitation were the gold standard for diagnosis in  
 seabirds.  

Results:   

 There was a significant difference between groups (P<0.05).  The highest  
 Beta-D-glucan levels were observed in Aspergillus-positive seabirds, followed by experimentally  
 inoculated quail and then companion avian species and raptors.  Clinical cases seen at the  
 VMTH were lower and did not vary significantly from control quail and chicken populations  
 (P>0.05).  

Conclusions:  

  Beta-D-glucan is a promising serologic test for diagnosing avian aspergillosis.   
 Seabirds had the highest level of circulating Beta-D-glucan likely due to the increased incidence  
 of acute systemic disease which exposes more fungal cell wall components to the blood.   
 Companion avian species and raptors entering the University of California teaching hospital had  
 relatively low levels of circulating Beta-D-glucan, suggesting that the form and degree of  
 infection may be different in this avian subgroup.  



 70 ELEVATED SERUM IgG RESPONSES AGAINST ASPERGILLUS FUMIGATUS

PROTEINS PRIOR TO HEMATOPOIETIC STEM CELL TRANSPLANT (HSCT)  

IDENTIFY PATIENTS AT RISK FOR INVASIVE ASPERGILLOSIS (IA) 

 C. Clancy1*, J. Wingard2, M. Nguyen1

1University of Pittsburgh 
2University of Florida 

Purpose:

There is a need to develop screening tests that identify patients who are at particularly  
 high risk for IA.  Patients with elevated serum antibody responses against A. fumigatus proteins prior  
 to HSCT may be at risk to develop IA subsequently.    

Methods: 

 We screened A. fumigatus expression libraries with serum from a patient who survived IA.   
 We collected serum prior to HSCT (baseline) from 19 patients who developed IA and 54 controls, all of  
 whom received fluconazole prophylaxis.  None of the patients were previously infected or colonized  
 with a fungus.  We also collected serum at the time of diagnosis (acute), and, for 13 patients, 4 weeks  
 after diagnosis.  We measured serum IgG concentrations against 6 purified recombinant proteins by  
 ELISA. 

Results: 

 We identified 20 A. fumigatus proteins by screening, and purified 6 (Af13, Af11, Af1, Af2,  
 Af3, Af4).  Among patients with IA, 68% (13/19) were diagnosed within 30 days of HSCT (early) and  
 32% after 60 days (late).  47% (9/19) of patients with IA died.  Serum IgG concentrations were highest  
 against Af13 and Af11.  Baseline IgG concentrations against Af13, Af1, Af2, Af3 and Af4 were  
 significantly higher among patients with IA than controls (all p 0.05).  Sensitivities and specificities of  
 baseline IgG in identifying patients with IA ranged from 67-84% and 52-65%, respectively.  Baseline  
 responses against Af13, Af11, Af1, Af3 and Af4 were associated with development of IA (all p 0.05),  
 with best results for Af13 (p=0.003).  Assuming 15% prevalence of IA, PPV and NPV of baseline IgG  
 against Af13 would be 25% and 95%, respectively.  For the combination Af13/Af1, sensitivity and  
 specificity of baseline IgG were both 72% (p=0.001), and PPV and NPV would be 31% and 94%,  
 respectively.  Positive IgG responses against Af1, Af2, Af4 and Af4 were specifically associated with  
 early IA (all p 0.02).  Overall, there were no significant differences in IgG concentrations against any of  
 the proteins across three time points.  Patients who survived IA were more likely to demonstrate  
 increased IgG concentrations against Af1, Af2 and Af3 in week 4 compared to baseline (all p 0.05).    

Conclusions:

 Negative baseline IgG concentrations against Af13 and other proteins prior to HSCT may  
 identify patients who are unlikely to develop IA.  Our results suggest that some patients are infected or  
 colonized with A. fumigatus at the time of HSCT, and IA may result from progression of  
 infection/colonization rather than acute inhalation of conidia.  As novel diagnostic tests for IA are  
 investigated, reconsideration of the role of antibody testing is warranted. 



71 GALACTOMANNAN TESTING IN BRONCHOALVEOLAR LAVAGE FLUID  

FACILITATES THE DIAGNOSIS OF INVASIVE PULMONARY ASPERGILLOSIS  

(IPA) AND IS NOT INFLUENCED BY SHORT-COURSE ANTIFUNGAL THERAPY 

 M. Nguyen1*, H. Leather2, C. Clancy1, C. Cline2, M. Jantz 2, V. Kulkarni 2, L. Wheat 3, J. Wingard2

1University of Pittsburgh 
2University of Florida 
3 MiraVista 

Purpose:

 IPA is a major cause of mortality in patients with stem cell transplants and hematologic  
 malignancies. Timely diagnosis of IPA improves survival but is difficult to make. 

 Methods:

 We evaluated the effectiveness of BAL galactomannan (GM) in diagnosing IPA in these  
 populations by retrospectively reviewing records of patients in whom BAL GM testing was performed. 

Results: 

107 BAL samples from 67 patients were submitted for determination of GM index. 8 patients  
 had proven, 13 probable and 31 possible invasive fungal infections (IFI), and 37 had no IFI.  Among the  
 IFI patients, 4 had proven, 12 probable and 31 possible IPA.  75% (12/16) of BAL samples from patients  
 with proven/probable IPA, and 11% (4/37) from patients with no IPA had BAL GM indices > 0.5  
 (p<0.001).  At this cut-off, the sensitivity and specificity in diagnosing proven or probable IPA were  
 75% and 89%, respectively.  BAL GM results were not impacted by short-courses of mould-active  
 antifungal agents. For 71 BAL GM samples, a concomitant serum GM test was performed within 3 days.  
 There was no correlation between BAL and serum GM values (R2=0.04).  BAL GM testing identified 3  
 IPA patients not identified by serum GM index.  Incorporating either a positive BAL or serum GM index  
 into the definition of IPA identified 81% (13/16) of patients with proven/probable IPA compared to 62%  
 (10/16) identified using serum GM alone. There was a significant association between a finding of  
 consolidation on chest CT and positive BAL GM index (p=0.03).  BAL GM indices were significantly  
 higher (median: 3.5 + 2.5) among patients with consolidation than among those with nodules, nodular  
 opacities or ground glass opacification (median: 0.5 + 1.3; p=0.04).  Serum GM indices did not correlate  
 with radiographic findings. BAL GM indices were higher among patients who died within 6 weeks of  
 IPA diagnosis (median: 6.64) than those who survived (median: 0.85; p=0.02).   

Conclusions:

 BAL GM added sensitivity to serum GM and other bronchoscopic means for diagnosing  
 IPA. Our study suggests that BAL GM might be useful in the diagnosis of IPA among stem cell  
 transplant recipients and patients with hematologic malignancies, and as a surrogate endpoint for  
 treatment.  These observations need to be validated by larger studies. 



 72 VORICONAZOLE PROPHYLAXIS IN LUNG TRANSPLANT RECIPIENTS (LT) IS  

ASSOCIATED WITH DELAYED-ONSET FUNGAL PNEUMONIA AND LOW RATES  

OF MORTALITY AND EXTRA-PULMONARY DISSEMINATION 

 A. Vadnerkar1, U. Celik1, C. Clancy1, D. Mitsani1, M. Nguyen1*

1University of Pittsburgh 

Purpose:

 Invasive aspergillosis (IA) and other fungal infections (IFI) are significant problems in LT  
 recipients.  Alemtuzumab, an anti-CD52 monoclonal antibody that causes profound lymphopenia and  
 potentially increases risk of IFI, has been standard induction therapy at our center since 2003.  
 Voriconazole is given as anti-fungal prophylaxis. 

Methods:

 Retrospective review of 304 consecutive patients who underwent LT or heart-LT and received  
 alemtuzumab induction and voriconazole prophylaxis from Jan 2005 – Dec 2007.  Voriconazole was  
 given as 6mg/kg IV load x 2 followed by 200mg BID for  3 months. 

Results:

 The median duration of voriconazole prophylaxis was 6 months.  65% (197/304) of patients  
 were colonized with fungi on  1 occasion.  18% (56) developed  1 IFI, including 17% (52) with  
 pulmonary disease and 1% (4) with extra-pulmonary.  51% of IFI were pneumonias, and 39% were  
 tracheobronchitis.  88% of tracheobronchitis occurred while patients were receiving voriconazole  
 prophylaxis, and 62% were caused by yeasts.  56% of pneumonias occurred after the completion of  
 prophylaxis, including cases as late as 3 years following LT.  68% of pneumonias were caused by  
 moulds, 59% of which were due to Aspergillus spp.  63% of voriconazole-breakthrough pneumonias  
 caused by moulds were due to non-Aspergillus spp., including 32% due to moulds typically  
 susceptible to voriconazole and 31% due to frequently resistant moulds like Mucor, Rhizopus and

Scedosporium. 92% of post-prophylaxis pneumonias caused by moulds were due to Aspergillus.
 Significant independent risk factors for IFI were re-transplant for obliterative bronchiolitis (p<0.0001),  
 rejection (p=0.03), and CMV infection (p=0.04). Survival did not differ between patients with and  
 without IFI.  Among all LT recipients, attributable mortality due to IFI was 2%.  There were no deaths or  
 dehiscence due to tracheobronchitis.  Among patients with fungal pneumonia, the attributable mortality  
 was 14%, including deaths due to Aspergillus (1), Mucor (2), Dactylaria (1) and Scedosporium (1).   
 Disseminated disease was seen in only 4% of pneumonias. 

Conclusions: 

 IFI occurred in 18% of LT recipients receiving alemtuzumab despite voriconazole  
 prophylaxis, but disseminated infections and deaths due to IFI were rare.  Voriconaozle may improve  
 outcomes in LT recipients by delaying fungal pneumonia to periods of less intense  
 immunosuppression.  Only 31% of breakthrough fungal pneumonias were caused by moulds that are  
 typically resistant to voriconazole, suggesting that inadequate systemic or local drug concentrations  
 contributed to disease pathogenesis. 



73 HISTOPATHOLOGIC STUDY OF CHRONIC NECROTIZING PULMONARY  

ASPERGILLOSIS (CNPA) 

 T. Ando1*, A. Moriya1, S. Ikushima 1, M. Oritsu 1, T. Takemura 2, K. Shibuya 3

1Japanese Red Cross Medical Center Respiratory Medicine 
2Japanese Red Cross Medical Center Pathology 
3Toho University Ohmori Medical Center Pathology

Purpose:

 CNPA is defined as a chronic form that positioned between aspergilloma and invasive  
 pulmonary aspergillosis. It follows a chronic progress but often shows a poor prognosis. It is still a  
 challenge to recover from CNPA without early diagnosis and surgical removal. The pathophysiologic  
 mechanism of CNPA is not fully clarified. Little number of detailed histopathologic examinations had  
 been reported. But recently, new clinical subcategories had been proposed; original CNPA, chronic  
 cavitary form (CCPA) and chronic fibrosing form (CFPA). Then some clinicians are confused about  
 diagnosis of chronic aspergillosis. To elucidate the mechanism of progression and to contribute to  
 diagnosis of CNPA, histopathologic analysis had been carried out in the prsent study.  

Methods:  

 The study included patients who diagnosed and treated as CNPA. Specimens were  
 obtained with autopsy and surgical removal. They were analyzed in detail histopathologically.  

Results:  

 Most cases have fungus ball in the cavity, extensive organizing pneumonia  
 and varying degrees of broncho-bronchiolitis. Some part of the cavity wall is consisted with thick  
 collagenous fiber lined by squamous metaplasia. However of that eroded and involved with necrosis  
 which containing infiltration of neutrophils, macrophages, occasional giant cells and occasional hyphe  
 without invasin into the deeper parenchyma. And various degrees of organizing pneumonia were  
 occurred in surrounding area of the cavity, peribronchial area and in peripheral lung. Granulomatous  
 lesions including giant cells and epithelial cells were occasionally observed. Oxalate crystals involved  
 in giant cells are seen in some cases, which caused by A. niger. Although oxalate crystals were shown  
 at various areas, hyphe were observed within the cavity, necrotic tissue and occasionally in the  
 bronchial rumen adjacent area of the cavity. Some cases had broncho-bronchiolral lesions.  
 Bronchocentric granulomatosis-like lesion and Bronchiolitis obriterans were observed.  
 Histopathologically, not only necrosis which observed at the cavity, but also organizing pneumonia is  
 regarded as a significant factor which carrys different prognostic implications.  

Conclusions: 

 In cases caused by A. niger, oxalate crystals involved in giant cells with granulomatous reaction are seen in 
 organizing  pneumonia. It was also observed in peripheral lung. Then we suppose that some kind of 
 organism produced by not only A. niger species can be estimated to cause organizing pneumonia. 
 Progression of  organizing peumonia and broncho-bronchial lesion may be associated with transbronchial 
 (via air way) spreading of hyphe or some kind of organism produced from Aspergillus. Consequently 
  massive organizing pneumonia might occur. 
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               Purpose: 

 We identified the clinical characteristics including disease status for expecting success  
 outcome of empirical antifungal therapy for invasive fungal infection (IFI) using itraconazole in  
 immunocompromised patients with haematological malignancies.  

Methods: 

 The prospective multicenter observational study was performed at 26 medical centers for 9 months.  

Results: 

 376 patients (median age 48) were enrolled and analyzed. The patients with possible and probable 
 categories for IFI according to the EORTC/MSG criteria were included. We excluded the patients with 
 proven IFI. IV itraconazole was administered as routine schedule, followed by oral itraconazole solution. 
  Underlying disease consisted of 61% of AML and 15% of ALL. Overall success rate of empirical 
 antifungal therapy with itraconazole was 196/376 (51%). Acute leukemia in non-CR status and advanced 
 stage of MDS patients showed a lower trend of success rate. Combined co-morbidities,  underlying lung 
 disease, poor ECOG performance status ( 2), abnormal chest X-ray at the time of initiation of empirical 
 antifungal therapy, no early initiation of empirical antifungal therapy (the duration of baseline neutropenic 
 fever 3 days) and antifungal prophylaxis other than itraconazole were associated  with decreased overall 
 success rate. Multivariate analysis revealed that poor performance status ( 2) (HR=1.9) and abnormal chest 
 X-ray (HR=2.0) were significantly associated with poor outcome of empirical antifungal therapy. Overall 
 success rate of empirical antifungal therapy  was not affected by antifungal prophylaxis. Defervescence in 
 setting of neutropenia was 70%  (264/276). Higher rate of defervescence was observed in the patients with 
 early stage of MDS (92% vs. 40%, P = 0.02). Median time to defervescence after empirical itraconazole 
 therapy was 3 days. Short mean time to defervescence was observed in the patients with acute  leukemia in 
 CR status (P = 0.002) or early stage of lymphoid malignancies (P = 0.03). The rate of breakthrough fungal 
 infection was 4% (16/376). Breakthrough Aspergillus infection was  documented in the half of theses 
  patients (8/16). 

Conclusions: 

 IV itraconazole followed by oral itraconazole solution is an effective regimen for empirical  
 antifungal therapy.  Poor performance status and abnormal chest X-ray were predictive factors for failure of 
 empirical antifungal therapy. 
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Purpose:

 Environmental contamination with Aspergillus spp. plays a key role in infection transmission  
 of invasive aspergillosis. In this study, we evaluated the epidemiology of A. terreus, A.  

fumigatus, A. niger, and A. flavus strains collected from air samples at the University  
 Hospital of Cologne (UHC) and demonstrated any relationship of their epidemiology with  
 seasonal conditions. Genotyping of A. terreus isolates was performed to demonstrate  
 whether there is a strain similarity or rather a genomic diversity of A. terreus.

Methods: 

 Environmental samples were collected prospectively over a 12 month period once a week  
 inside (haematological ward) and outside the UHC. Samples were incubated and fungal  
 colonies identified and quantified. Chromosomal DNA of all A. terreus isolates was  
 extracted using the QIAamp Tissue kit (Qiagen, Hilden, Germany) and RAPD PCR was  
 performed with three different primers previously shown to have good discriminatory power  
 for A. terreus: R108, CII and P4. The PCR products were analysed by electrophoresis in a  
 1.5% agarose gel (1.5 h at 120 V at room temperature) in 0.5 mmol / L Tris–borate–EDTA  
 running. 

Results: 

 A total of 4919 air samples were collected, 2707 from inside and 2212 from outside the  
 UHC. The outdoor density of Aspergillus spp. ranged from 4.4 CFU/m3 to 37.4 CFU/m3  
 (mean 17.5 CFU/m3), reaching its’ peak in November. Inside the UHC, an average of 4.6  
 CFU/m3 was measured. A. fumigatus (92.9%) was predominant both inside and outside of  
 the hospital, followed by A. niger (5.3%), A. flavus (2.1%), and A. terreus (0.2%). Nine A.  

terreus strains were detected. No identical RAPD profiles were found among the A. terreus

 strains. 

Conclusions: 

Aspergillus spp. are routinely detected in samples from the environment of the UHC. The  
 most frequently detected fungus was A. fumigatus. A. terreus was rare. These findings differ  
 from other hospitals, possibly caused by different seasonal and environmental conditions.  
 The average of 4.6 CFU/m3 inside the hospital may be of concern, but was much lower  
 than the outdoor density of Aspergillus spp at all times. Missing identical RAPD profiles  
 among the A. terreus strains indicate great genetic diversity. 
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Purpose:

 Aspergillosis is an opportunistic fungal disease that infects the immune system, chiefly affecting  
 immunocompromised individuals. The methods for the early detection of this disease are insufficiently  
 sensitive and specific and, combined with the absence of well-defined clinical characteristics, they  
 represent a considerable challenge to diagnosis, usually causing delays in therapy that could turn out  
 to be fatal.  

Methods: 

 The present study aims to develop and characterize antigens for the diagnosis of aspergillosis. Strains of 
 different species of the genus Aspergillus (Aspergillus terreus - HCPA, CMMI 233-3,1; Aspergillus 

fumigatus - MG 2, HCPA, 16913 ATCC; Aspergillus flavus - HCPA, MG, F58; and Aspergillus niger – 
 HCPA, MG, 19899) were grown in Sabouraud and Smith broths for 15 days at 30°C for the production of 
 exoantigens. After cultivation, the antigens were dialyzed and lyophilized. The antigens are being tested by 
 immunodiffusion with sera from patients clinically diagnosed with aspergillosis and other deep mycoses. 
 Concomitantly, the protein fractions are being  assessed by mass spectrometry. The total extract was 
 analyzed in polyacrylamide gels and protein fractions with different molecular masses were eluted from the 
 gel after treatment with trypsin. The peptide pools will be analyzed using an ESI-MS/MS mass 
 spectrometer coupled to a chromatograph, and the results will be analyzed by the Mascot search engine.  

Results:

 The tests yielded sensitivity of  62.5% and specificity of 88.9%.  

Conclusions:    
 The preliminary results indicate that the antigen under investigation has a good immunological potential for 
 the diagnosis of aspergillosis.  
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Purpose:

 The Aspergillus fumigatus is a fungus with a filamentous structure that  is virtually  
 ubiquitous in nature and is commonly isolated in soil, plants and even the remains in the home. Most  
 often this fungus is the host of the respiratory tract without causing any damage and without need to  
 involve any specific therapy. In patients with cystic fibrosis, that leads to the long presence awareness,  
 which can lead to a particular form of allergic disease, called Allergic Bronchopulmonary Aspergillosis. 

Methods:  

 At the Sicilian Regional Center of Cystic Fibrosis, are followed seven patients with cystic  
 fibrosis and bronchopulmonary aspergillosis treated orally with voriconazole and steroids. Objective of  
 the study was the evaluation of lung function in relation to the treatment undertaken. The diagnosis of  
 aspergillosis has been put through serological assessment of total and specific IgE against Aspergillus

fumigatus.

Results:

 It was possible to assess how the initial phase of therapy in almost all patients show a dramatic  
 improvement in respiratory parameters with an average FEV1 approximately one month of treatment of  
 61.2% followed by a trend of stability for the duration therapy. Also in two of the patients examined, the  
 follow-up chest X-ray, performed by CT lung showed a progressive worsening of the lesions despite  
 the stationarity of respiratory involvement. 

Conclusions:

 The primary therapy of invasive pulmonary aspergillosis according to the guidelines  
 dell'Infectious Diseaeses Society of America provides for the use of voriconazole as an alternative use  
 of L-AMB or Echinocandin or posaconazole or itraconazole. In the Allergic Bronchopulmonary  
 Aspergillosis clearly documented in according to therapy guidelines, it is used in addition to steroids,  
 itraconazole, voriconazole, or alternatively, posaconazole, with the intent to reduce the presence of the  
 fungus and its potential to release allergens (1). However, treatment with anti-fungal antibiotics of this  
 special form of allergy is still controversial (2). The results of our study suggest voriconazole as  
 appropriate treatment of patients with cystic fibrosis, as evidenced by a retrospective review of 21 CF  
 children treated with voriconazole (3) 
  Unfortunately, these studies based on the reconstruction of historical hardly be considered  
 conclusive. 
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Purpose:

 Detection of hyphae in a tissue biopsy confirms definite invasive filamentous fungal disease,  
 but lacks precision in the identification of the pathogen. Zygomycetes are distinguished from other  
 filamentous fungi by the large, ribbon-like aspect of the hyphae, the paucity or absence of septa, and  
 the presence of branching at 45 to 90°. Although there is consensus that these histopathologic criteria  
 allow discrimination between Zygomycetes and other filamentous hyalophyphomycetes, no formal  
 studies to examine this have been performed. To that end, we assessed the interobserver  
 reproducibility in the discrimination of Zygomycetes from other filamentous fungi. 

Methods:

 Histopathology slides from biopsies showing invasive filamentous fungi diseases and  
 confirmed by a positive culture from the biopsy have been digitized using virtual microscopy  
 techniques and were blindly reviewed by 7 pathologists or mycologists from 4 tertiary care centers.  
 Three stains (HE, PAS, GMS) were used and ethics approvals obtained from all centers. 

Results:

 Biopsies from 58 patients with invasive filamentous fungal diseases due to Zygomycetes (12),  
Aspergillus spp. (32), Fusarium spp. (6), Scedosporium spp. (6), Acremonium sp. (1), and Alternaria  

alternata (1) have been reviewed. Patients had mainly leukemia, hematopoietic stem cell or solid organ  
 transplantation as their underlying condition. Biopsies were mostly obtained from lungs, skin and  
 sinuses. Most slides were considered as of appropriate quality. Mean (range) rates of appropriate  
 identification were 93% (83-100%) for Zygomycetes and 68% (39-96%) for non-Zygomycetes.  
Aspergillus spp. infections have been misidentified as Zygomycetes with a mean rate of 13% (0-56%).  
 Overall, non- Zygomycetes molds (including Aspergillus spp. and other hyaline septate hyphae molds)  
 have been misidentified as Zygomycetes with a mean rate of 11% (0-48%). Non-Zygomycetes molds  
 have been misidentified as yeasts with a mean rate of 9% (0-33%); this misidentification as yeast mostly  
 occurred in Fusarium spp., Scedosporium spp. and Alternaria alternata infections. 

Conclusions:

 We found that while Zygomycetes are identified with a high accuracy,  
 non-Zygomycetes mold infections are more difficult to recognize appropriately. These results suggest  
 that zygomycosis may be overdiagnosed in more than 10% of patients who actually have invasive  
 aspergillosis when histopathology is the only available diagnostic material. 



79 THE RELATIONSHIP BETWEEN ASPERGILLUS FUMIGATUS SENSITISATION,  

SPUTUM CULTURE AND LUNG FUNCTION IN PATIENTS WITH ASTHMA 

 A. Fairs1*, J. Agbetile1, B. Hargadon1, M. Bourne1, W. Monteiro1, N. Neale1, R.  
 Edwards1, J. Morley1, K. Mutalithas1, I. Pavord1, A. Wardlaw1, C. Pashley1

1Institute for Lung Health, Glenfield Hospital, Leicester, UK. 

Purpose:

 Airways colonisation by Aspergillus fumigatus (Af) has been demonstrated in allergic  
 bronchopulmonary aspergillosis (ABPA), a hypersensitivity reaction to colonisation occurring in up to  
 8% asthmatics and 13% cystic fibrosis (CF) patients. Aspergillus sensitisation has been correlated with  
 asthma severity and many patients present with variations in Af sensitisation; the majority do not fulfil  
 all of the diagnostic criteria of ABPA. Af sensitisation and ABPA has been associated with a  
 progressive reduction in lung function in CF; however, little is known regarding the effect of Af

 sensitisation on airway inflammation and lung function in the absence of CF. Furthermore, the  
 relationship between Af sensitisation and detection in sputum is not clear. Preliminary studies of  
 treatment of fungal sensitised asthmatics with antifungal agents have shown promising results. The  
 primary aim of the study was to define the relationship between the clinical and laboratory features of  

Af-associated asthma.  

Methods:

 93 subjects were classified into groups according to a clinical diagnosis of asthma and Af

 sensitisation: a) IgE sensitised asthmatics (SPT >3 mm or 0.35 kU/L); b) IgG only sensitised asthmatics  
 (>40 mg/L); c) non-sensitised asthmatics; and d) normal subjects. Sputum culture was focused towards  
 optimising isolation of Af and compared with clinical assessment data, including pulmonary function,  
 methacholine challenge and bronchodilator reversibility. 

Results:

 A marked increase in sensitivity of Af detection was achieved through a focused approach; a  
 striking comparison to culture in the routine mycology lab where detection of Af is unusual. Af was
 cultured from 63% of IgE sensitised asthmatics (n=40), 39% of IgG only asthmatics (n=13), 31% of  
 non-sensitised asthmatics (n=26) and 7% of normal controls (n=14). Significantly reduced lung function  
 (P < 0.05), higher Af culture rates (P < 0.05 ) and neutrophilic inflammation (P < 0.05) was observed in  
 IgE sensitised patients in comparison to non-sensitised asthmatics. 

Conclusions:

 Optimising fungal culture greatly increased sensitivity of Af detection in sputum. IgE  
 sensitised patients exhibit significantly reduced lung function, elevated neutrophilic inflammation, and  
 higher rates of Af sputum culture, suggesting that that these patients may benefit from antifungal  
 therapy. 
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 Purpose:
 To define demographic parameters, underlying diseases, spectrum of pathogens, clinical  
 features and survival rate at patients with invasive pulmonary aspergillosis (IPA) in St. Petersburg. 

Methods:

 Retrospectively were analyzed demographic data, clinical signs, results of mycological  
 examination and treatment. The diagnosis was established on the basis of criteria EORTC / MSG 2008.  
 Identification of causative agents of aspergillosis was performed using and culture studies of  
 broncho-alveolar lavage (BAL) fluid and sputum. Galaktomannan (GM) in the blood serum of patients  
 was determined using the test-system «Platelia Aspergillus EIA» (Bio-Rad). 

Results:

 Information about 217 patients from 14 hospitals in St. Petersburg from 1998 to 2008 was  
 obtained: 166 adult patients (76,5%) aged  from 19 to 76 years (median age – 43,3) and 51 children (  
 23,5%) aged from 1 to 18 years (median age - 11). Male / female ratio was 1,4:1. 
 Primary host conditions were: hematologic malignancies (89,8%), chronic obstructive pulmonary  
 disease (6%), non-hematological oncological disease (1,8%), tuberculosis (1,4%), diseases of  
 connective tissue (0,9%), chronic non-obstructive bronchitis, alveolar proteinosis, pulmonary  
 histiocytosis and drug-induced agranulocytosis (respectively, by 0,4%). 
 The major risk factors for IPA were: the chemotherapy - 88,5%, systemic corticosteroid therapy - 57,1%,  
 prolonged neutropenia - 77%, lymphocytopenia - 55,5%. 
 The main clinical manifestations of patients with IPA were: fever - 87,6%, cough - 63,7%, dyspnoea -  
 51,9%, haemoptysis - 16,6%. 
 GM in serum was positive in 60,9% specimens. Direct microscopic examination of BAL and sputum was  
 positive in 28,5 % of cases andAspergillus spp. was isolated from 30 % specimens. Among them: A.

fumigatus was accounted for 40,8%, A. niger - 30,6%, A. spp. - 18,4%, A.  flavus - 6,1%, A. ochracea -
 2%, A. versicolor - 2%. The combination of two or more species of the genus Aspergillus micromycetes  
 was found in 14% of cases.  Diagnosis IPA was proven in 4% cases, probable - 66%, possible - 30%. 
  Twelve-week overall survival rates were 66,7%, within 12 months  - 29,5%.  

Conclusions.:
 IPA developed predominantly at hematological malignancies patients receiving  
 corticosteroid and chemotherapy. The main risk factors were prolonged neutropenia and  
 lymphocytopenia. A. fumigatus and A. niger were isolated most frequently. IPA clinical signs included  
 fever, cough and dyspnoea. IPA diagnosis was based on a comprehensive assessment of risk factors,  
 CT, mycological examination and determination GM in serum blood. 












































































































































































































































