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ERÖFFNUNGSVORTRAG 
 

Melioidosis: a forgotten disease - New insights into the epidemiology and pathogenesis 

Ivo Steinmetz 

Institut für Hygiene, Mikrobiologie und Umweltmedizin, Medizinische Universität Graz 

Burkholderia pseudomallei causes the infectious disease melioidosis in humans and animals and is 
found in the environment of tropical and subtropical parts of the world. Infection is acquired through 
inoculation, aerosols or ingestion. Although described more than a century ago, the precise 
worldwide distribution of Burkholderia pseudomallei is still unknown. The disease is known to be 
highly endemic in Southeast Asia and northern Australia. However, an increasing number of 
melioidosis case reports or environmental isolation of B. pseudomallei from other parts of Asia, 
Africa, the Caribbean, and Central and South America suggest a worldwide, but grossly 
underreported distribution of this pathogen. A recent study predicted an alarming number of 
165,000 cases of human melioidosis per year worldwide, from which 89,000 people die. Melioidosis 
causes a wide range of acute or chronic clinical manifestations, including pneumonia, abscesses in 
various organs, neurological manifestations, or severe septicemia. B. pseudomallei grows 
intracellularly within the cytosol and has evolved mechanisms to hijack the actin polymerization 
machinery leading to actin tail formation and induces the formation of multinucleated giant cells. 
Among a remarkable number of virulence factors, B. pseudomallei harbours three type III and six 
type VI secretion systems. The bacterium expresses various pathogen-associated molecular patterns 
which are recognized by Toll-like receptors. Components of the B. pseudomallei type III secretion 
system 3 can also activate the cytosolic inflammasome by NOD-like receptors. The intracellular life 
cycle and high virulence in rodents, makes B. pseudomallei also a promising model pathogen to study 
basic infection mechanisms. A better understanding of ecological factors determining the 
environmental dissemination and persistence of B. pseudomallei will be important for understanding 
the global epidemiology of melioidosis and for undertaking any preventive measures.  

 

PLENARVORTRÄGE 

 

PV 1 Übertragung von Antibiotika resistenten Bakterien und ihrer Resistenz-Gene zwischen 
Bakterien als Besiedler und Infektionserreger bei Menschen und Mast-Tieren 

 

Wolfgang Witte 

Robert Koch Institut, Bereich Wernigerode, Burgstraße 37, 38855 Wernigerode, Deutschland 

Dass gegen Antibiotika resistente Bakterien und ihre übertragbaren Resistenzgene zwischen den 
Mikrobiomen des Menschen und der landwirtschaftlich genutzten Tiere übertragen werden können, 
ist durch mehrere Studien hinreichend belegt. Von praktischem Interesse in Hinblick auf den 
Antibiotikaeinsatz und auf Präventionsmaßnahmen ist die Frage, in welchem Ausmaß diese Vorgänge 
zur Resistenzenzwicklung bei wichtigen Infektionserregern des Menschen beitragen. 

Methicillin resistente Staphylococcus aureus (MRSA): bis vor 10 Jahren wurde allgemein davon 
ausgegangen, dass die einzelnen klonalen Linien/Komplexe (ST/CC) von S.aureus Wirts-spezifisch 
sind. Demgegenüber zeigt der Livestock assoziierte MRSA CC398, der aus einer an den Menschen 
adaptierten und Methicillin-empfindlichen Subpopulation hervorging, eine wenig ausgeprägte 
Wirts-Spezifität. LA-MRSA CC398 sind als nasale Besiedler bei Schweinen, Geflügel und Rindern in 
konventionellen Mastanlagen sowie auch bei Menschen mit beruflicher Exposition gegenüber diesen 
Tieren weit verbreitet (~ 80% der Landwirte u. Tierärzte), bei diesen Personen können sie auch 
tiefgehende Haut-Weichgewebeinfektionen verursachen.  
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Der Anteil von LA-MRSA CC398 an MRSA Infektionen in Krankenhäusern in Deutschland ist insgesamt 
gesehen mit 2-3%gering, er ist allerdings deutlich höher in Regionen mit einer hohen Dichte 
konventioneller Mastanlagen (~ 15%, für Sepsis ~ 11% !). Neben der Verbreitung von LA-MRSA 
bedürfen Auftreten und Ausbreitung der übertragbaren Linezolidresistenz (cfr) bei 
Koagulase-negativen Staphylokokken von Rindern und Schweinen und die weitere Verbreitung auf 
Staphylokokken des Menschen besonderer Aufmerksamkeit. 

Escherichia coli, die Breitspektrum-ß-Laktamasen (ESBL) bilden (ESBL-EC): in den vergangenen 10 
Jahren stieg ihre Häufigkeit weltweit an(in DE: Infektionen beim Menschen 12.6%, Besiedlung beim 
Menschen 9-10%, Besiedlung bei Mast-Tieren ~ 50%). Bei ESBL-EC von Mast-Tieren überwiegt der 
ESBL-Typ CTX-M-1 (~ 70%), bei ESBL-EC aus Infektionen desMenschen sind es28%, dort überwiegt 
CTX-M-15 mit 71%. Bei der Übertagung weiterer Resistenzgene steht mcr-1, das Plasmid-lokalisiert 
ist und Colistinresistenz vermittelt, international im Fokus des Interesses. 

 

PV 2 Disinfection Byproducts in Swimming Pools: Formation, Health Effects, and Mitigation 
Strategies 

Ernest R. Blatchley III 

Lyles School of Civil Engineering and Division of Environmental & Ecological Engineering, Purdue 
University, USA 

Swimming is one of the most common forms of recreation and exercise, yielding clear benefits 
related to cardiovascular health and overall fitness. However, swimming in pools also offers 
opportunities for exposure to water contaminants, a situation that is exacerbated by water 
recirculation that is practiced in most pools. Disinfection, usually based on chlorine, is practiced as a 
means of controlling exposure to microbial pathogens. Like all disinfection processes, chlorination 
also results in formation of disinfection byproducts (DBPs), some of which can represent threats to 
human health. 

DBP formation in pools is largely associated with reactions between chlorine and compounds that 
are deposited in pools by swimmers, primarily in the form of human body fluids and compounds that 
are rinsed from the skin upon immersion in a pool (e.g., personal care products).A complex mixture 
of DBPs results, including compounds that are volatile and some that are non-volatile (i.e., polar or 
ionic compounds).Several adverse human health effects have been associated with exposure to 
these chemicals in swimming pool settings, including irritation of the respiratory system, early onset 
asthma, and bladder cancer. 

A number of measures can be taken to mitigate against accumulation of unacceptably high DBP 
concentrations in pools.The most effective these probably involve changes in the hygiene habits of 
swimmers and education of the swimming community. However, engineering and operational 
strategies can also be implemented as means of reducing DBP formation and human exposure to 
these compounds in pools. 

 

PV 3 Acinetobacter baumannii – Resistenz und Epidemiologie eines erfolgreichen Erregers 

Harald Seifert 

Institut für Medizinische Mikrobiologie, Immunologie und Hygiene; Universität zu Köln; Deutschland 

Abstract wird nachgereicht 
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PV 4 Impact of globalisation and climate change on safety of fresh produce 

Mieke Uyttendaele 

Laboratory of Food Microbiology & Food Preservation, Faculty of Bio-Science Engineering, Ghent 
University Belgium 

A number of outbreaks and alerts linked to the presence of pathogens in fresh produce have raised 
concerns related to food safety of fresh produce. EU FP7 Veg-i-Trade (2010-2014) research 
integrated several approaches, including sampling and testing, field studies on pre- and post-harvest 
practices, assessment of current food safety management systems, risk assessment modelling and 
risk communication. 

Sampling and testing of fresh produce: a recurrent issue  

Ambiguity in selection of microbial parameters and interpretation of test results to assess sanitary 
quality and safety of fresh produce was highlighted. In the case of STEC and Norovirus (NoV), for 
which detection is based upon molecular techniques, relationship between the detection of genes 
and the actual presence of infectious agents is lacking. 

Food borne zoonotic pathogens in the fresh produce supply chain: identification of risk factors 

The microbiological sampling in various partner countries demonstrated that no STEC or Salmonella 
were isolated from produce in EU countries (although sometimes Campylobacter was isolated). Only 
occasionally was E. coli present in low numbers. Nonetheless, hazards were present in the 
production environment (e.g. irrigation water). The importance of water quality for the rinse step of 
leafy greens was identified as a pathway for dispersion of E. coli in particular, if no sanitizing agents 
were used. 

Climate change and impact of climatic conditions on quality/safety of fresh produce  

Impact of climate change depends upon the local balance between positive and negative effects.The 
E. coli concentration is positively correlated with the mean daily temperature, whereas precipitation 
was not shown to be significant. In case of a flooding event, high E. coli levels and pathogens were 
noted, but a holding time combined with solar radiation reduced E. coli on the leaves to 
non-detectable levels. 

Major achievements can also been seen in the website: www.Veg-i-Trade.org. 

 

PV 5 Antibiotikaresistente Erreger in Lebensmitteln - Gefahr für den Verbraucher? 

Annemarie Käsbohrer 

Institut für Veterinary Public Health, Veterinärmedizinische Universität Wien 

Der Verbraucher kann beim Verzehr von Lebensmitteln Bakterien aufnehmen, die eventuell für ihn 
eine Gefahr darstellen. Für die klassischen Erreger von Lebensmittel bedingten Infektionen des 
Menschen, wie z.B. Salmonellen oder auch Campylobacter, ist dies seit langem bekannt und führt 
auch zu einer Vielzahl von Erkrankungen. Die Infektionskette lässt sich gut nachvollziehen, wenn eine 
klonale Ausbreitung und ggf. Aufnahme der Keime durch den Menschen erfolgt. 

Im Gegensatz dazu stellt die Abschätzung der Gefährdung des Verbrauchers durch resistente 
Enterobacteriaceae, die eigentlich als harmlose Keime zur Darmflora bei Mensch und Tier gehören, 
viel schwerer abschätzen. Das besondere Problem ist hierbei, dass die Resistenzdeterminanten auf 
mobilen genetischen Elementen lokalisiert sind und zwischen Erregern verschiedener Spezies und 
Genera ausgetauscht werden können.  

 

http://www.veg-i-trade.org/
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Resistenzgene für Beta-Laktamasen mit erweitertem Wirkspektrum (sog. Extended-Spektrum 
Beta-Laktamasen), für Carbapenemasen und für eine Colistin-Resistenz stehen hier im Fokus des 
Interesses. Durch den horizontalen Gentransfer besteht die Möglichkeit, andere, für den Menschen 
bereits pathogene Erreger zusätzlich mit Antibiotikaresistenzgenen auszustatten. 

Anhand aktueller Beispiele soll die Rolle von Lebensmitteln als Quelle derartiger Resistenzgene 
beleuchtet werden. Betrachtet man z.B. das Vorkommen von Resistenzgenen für ESBLs, so belegen 
aktuelle Studien, dass bei E. coli-Isolaten von Nutztieren, Heimtieren und vom Menschen häufig die 
gleichen ESBL-Gene nachgewiesen werden können, allerdings mit unterschiedlicher Häufigkeit. Diese 
Gene sind in den meisten Fällen aber auf verschiedenen E. coli-Stämmen lokalisiert, was wiederum 
die Bedeutung des horizontalen Gentransfers bekräftigt. In welchem Ausmaß ESBL-bildende 
Bakterien von Nutztieren und Lebensmitteln zum Vorkommen von Infektionen mit ESBL-bildenden 
Bakterien in der Humanmedizin beitragen, kann derzeit nicht sicher quantifiziert werden. Dass diese 
Übertragung stattfindet, gilt aber als gesichert. 

 

PV 6 The Emergence of Viruses 

Franz X. Heinz 

Department of Virology, Medical University of Vienna 

Viruses have played important roles in the evolution of life on earth and infect all living organisms 
currently existing on the planet. The most apparent manifestation of viruses is their role as 
pathogens and some of the most devastating epidemics of mankind – including smallpox, polio, 
influenza, measles and HIV – have been or are being caused by viruses. Many of these diseases have 
their origins in zoonotic transmissions from animal viruses to humans. The enormous genetic 
variability of viruses provides the basis for adaptations to new species which can make them 
independent of their original animal reservoir and allow their maintenance by human to human 
transmission only. This property is manifested by influenza viruses but was also responsible for the 
emergence of HIV as well as the viruses causing SARS and MERS. 

Arthropod-borne (ARBO) viruses have repeatedly gained special attention because of their 
emergence in new geographical regions. The most important examples of emerging ARBO viruses 
that pose a significant threat to public health are the dengue viruses, West Nile virus, Chikungunya 
virus and most recently Zika virus. The cause of these epidemics is multifactorial and includes 
human-made changes of agricultural practices, international travel and trade, urbanization as well as 
climate changes that generate new ecological niches for vectors and vertebrate hosts of these 
viruses. Currently we are experiencing the explosive expansion of Zika virus which originated in 
Equatorial Africa and then spread to Asia, the Pacific islands and reached South and Middle America 
in 2015. Associations with malformations such as microcephaly caused by infections during 
pregnancy became apparent through the large numbers of human infections and were responsible 
for the declaration of a 'Public health emergency of international concern' by the World Health 
Organization on February 1, 2016. Vector control and the development of vaccines are spearheading 
the programs to fight Zika and other ARBO virus diseases. 
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PV 7 HCB-Skandal im Görtschitztal: eine umwelthygienische Notfallsituation 

Hans-Peter Hutter 

Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien 

Hintergrund: Im November 2014 wurde bekannt, dass es bei der Pyrolyse von Deponiematerial einer 
Blaukalkdeponie durch ein Zementwerk zur Freisetzung des Umweltgiftes Hexachlorbenzol (HCB) im 
Kärntner Görtschitztal kam. Die MedUni Wien wurde seitens des Gesundheitsministeriums und des 
Landes Kärnten ersucht, umwelthygienische Bewertungen und Befundungen vorzunehmen. Ziel war 
die Abschätzung des Gesundheitsrisikos, Identifikation aller Belastungsquellen und Empfehlungen für 
Maßnahmen zur Beseitigung. Methode: Neben Abschätzungen der oralen HCB-Aufnahme der 
betroffenen Bevölkerung durch die AGES wurden zur Bestimmung der inhalativen Exposition 
Immissionsmessungen herangezogen. Analysen von Fichtennadeln dienten der Abschätzung der 
Expositionsdauer. Biomonitoringdaten (Muttermilch, Blut) wurden von 
Einzelpersonen/Risikogruppen analysiert. Die Daten werden mit Bezug auf Referenzwerte der 
gesunden Bevölkerung und hinsichtlich der gesundheitlichen Bedeutung beurteilt. Analysen von 
Boden- und Futtermittelproben ergänzten das Untersuchungsprogramm. Ergebnisse: In der ersten 
Phase wurden über 400 Lebensmittelproben untersucht. Davon zeigten insbesondere 
Milch/Milchprodukte, Fleisch/Fleischprodukte und Ölsaaten Überschreitungen der EU-Grenzwerte. 
Es zeigte sich, dass die HCB-Belastung der Bevölkerung speziell durch kontaminierte Nahrungsmitteln 
bedingt ist. Die inhalative HCB-Aufnahme erhöht die innere Belastung bei Kindern nur um 1 bis 3%. 
Die Expositionsdauer betrug 10 bis 13 Monate. Die Gesamtbelastung, die sich aus den 
Aufnahmepfaden ergibt, liegt im Bereich toxikologisch abgeleiteter Richtwerte. Von 14 untersuchten 
Muttermilchproben lagen 13 Proben unterhalb der Referenzwerte. Von 131 Blutproben von 
Personen, die überwiegend höher exponiert waren, lagen 10 mit geschätzten täglichen Aufnahmen 
über dem TDI-Wert der WHO. Im Zuge der öffentlichen Diskussion zur Gefährlichkeit der 
HCB-Belastung informierten wir in mehreren Bürgerversammlungen und wurden von mehreren 100 
BürgerInnen direkt kontaktiert, die für sich oder ihre Angehörigen Gesundheitsschädigungen 
befürchteten. Schlussfolgerungen: HCB-Hauptbelastungsquelle war die Aufnahme über Lebensmittel. 
Atemluft direkt stellt nur eine minimale Belastungsquelle dar. Eine individuelle und kollektive 
Aufklärung in dieser umwelthygienischen Lage muss Priorität eingeräumt werden. Fundierte 
Informationsbereitstellung, glaubwürdige und seriöse Kommunikation sind Herausforderungen für 
Environmental Public Health-Services. Einem Abbau von umweltmedizinischen Einrichtungen muss 
jedenfalls entgegen gewirkt werden. 

 

SESSION 1 - MEDIZINISCHE MIKROBIOLOGIE 

 

01 Estimating the development of gonococci infection in male sex worker clients 
regarding a new screening program for female sex workers in Vienna, Austria 

L. Richter, M. Emri-Gasperlmair, D. Schmid, M. Binder 

Geschäftsfeld Öffentliche Gesundheit, Agentur für Gesundheit und Ernährungssicherheit; 
Ambulatorium zur Diagnose und Behandlung sexuell übertragbarer Krankheiten Magistratsabteilung 
15 - Gesundheitsdienst der Stadt Wien 

Objectives 

In Austria weekly screening for gonococcal infection (GI) of female sex workers (FSWs) has been 
mandatory since 1993. The objective of our investigation was to assess the impact of renewing this 
screening program on the incidence of GI in FSWs and their clients.  
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The adapted program includes the introduction of a nucleic acid amplification test (NAAT) for 
detecting gonococci in endocervical, vaginal or urethral swabs, replacing the less sensitive 
microscopic examination, the usage of a confirmatory NAAT in positive specimens and the extension 
of the screening interval from one to six weeks. 

Methods 

We used a deterministic SIRS-type model to describe the transmission dynamics between FSWs and 
FSW-clients. A total of eight compartments were defined. Model-parameters used were infection 
epidemiological indicators (e.g. transmission risk, duration of infectiousness), sensitivity of the 
screening tests (microscopy, NAAT), and the GI-prevalence of newly registered sex workers and the 
yearly exchange of FSWs, based on data of the STI-clinic, Vienna. Assuming an incidence of GI in the 
general male population of 15/100.000, we calibrated the value of condom usage among 
FSW-clients. 

Results 

Compared to the former GI screening, the new program was predicted to prevent additional 59% of 
GI-cases among FSW and 84% of GI among FSW-clients after one year following introduction. At the 
end of the fifth year after program implementation a 90% incidence reduction of GI in both groups 
can be expected. 

Conclusions 

By using mathematical modelling, a renewed GO-screening program is estimated to be superior to 
the former Austrian program in preventing gonococci transmission among FSWs and their clients. 
Based on our findings the new program was implemented in Austria at the beginning of 2016. The 
specimen collection without required pelvic examination and the longer examination interval let 
suggest increased acceptance of screening among the target group. 

 

 

02 Prevalence of C. difficile colonization at hospital admission and characteristics of C. 
difficile comparing infecting with colonizing strains 

A.F. Spina 1, D. Mitteregger 4, S. Fenkart 1, A.M. Hirschl 2, F. Allerberger 1, H. Burgmann 3, D. Schmid 

1 Austrian Agency for Health and Food Safety, Vienna, Austria, 2 Medical University of Vienna - 
Department of Laboratory Medicine- Division of Clinical, Microbiology, Vienna, Austria, 3 Medical 
University of Vienna- Department of Infectious Disease, Vienna, Austria, 4 Vienna Medical Innovation 
Center (VMIC), Group Practice LABORS.at, Vienna, Austria 

Background  

Reported C. difficile (CD) colonization (CDC) prevalence at hospital admission is 3-5%. Our aim was to 
estimate the CDC admission-prevalence in the General Hospital, Vienna, identify putative risk factors, 
and to compare CDC-cases to CD infection (CDI-) cases regarding demographics, comorbidities and 
strain characteristics. 

Methods  

Patients without CDI signs admitted to five selected Departments of the General Hospital from July 
2013 - July 2015 were included. Patients tested positive for glutamate dehydrogenase by ELISA at 
admission were examined by stool-culture. Investigated determinants were age, sex, comorbidities 
and comorbidity-severity by Charlson Co-morbidity index (CCI > 2). Information was obtained from 
hospital discharge data. In a case-to-case study, CDC- and CDI-cases (occurring at admission or during 
hospital-stay), and cases' CD-isolates were compared regarding demographics, comorbidities and 
composition of toxin A, B, binary toxin encoding genes, and presence of the risk-associated RTs 027, 
078, 017 and antimicrobial resistance using univariate logistic regression. 
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Results  

Of 11310 patients admitted, 1136 were included. CDC admission-prevalence was 5.5% (63/1136; 
95%CI: 4.4-7.0), highest at the Department for Gastroenterology-Hepatology (12.9; 95%CI: 9.1-17.9), 
followed by the Department for Infectious Disease (8.8; 95%CI: 5.7-13.3). Prevalence did not vary by 
age or sex. Patients with CCI > 2 were more likely to be colonized compared to others (PR 2.5; 95%CI: 
1.4-4.4). 

Thirty-five CDI-cases were compared to 29 CDC-cases (including 21 with toxigenic strains). CDI-cases 
were more likely to be older (OR 2.7; 95%CI 1.0-7.8), to have Diabetes mellitus or gastrointestinal 
diseases (OR 2.9; 95%CI 1.0-9.3; 4, 95%CI 0.9-28.2) compared to CDC-cases. CDI-strains did not differ 
from toxigenic CDC-strains in the composition of toxin encoding genes, presence of risk-associated 
ribotypes or antimicrobial resistance. 

Conclusion 

We observed an admission-prevalence of 5.5% and the co-morbidity severity associated with 
colonization. There was no difference in toxigenic colonizing and infecting strains, suggesting that 
CD-strain characteristics are less determining than demographics and co-morbidities for clinical 
presentation. 

 

03 Quantitative analyses of phenotypic stability of Staphylococcus aureus small colony 
variants (SCV) isolated from Cystic fibroses (CF) patients 

Gernot Zarfel, Ines Hasenleithner, Kerstin Rumpl, Bettina Folli, Lilian Masoud-Landgraf, Andrea 
Grisold, Clemens Kittinger 

Medizinische Universität Graz, Institut für Hygiene 

Background: 

Formation of small colony variants (SCV) of Staphylococcus aureus is a strategy (not only for 
Staphylococcus aureus) to overcome antibiotic treatment and to escape the immune system. This 
phenotype can persist for long time periods in patients with low pathogenic activity. One 
problematic feature of SCV is the ability to switch easily back to a more virulent phenotype. The aim 
of the study was to establish a test to quantify the ability of SCV´s to switch back to a non SCV 
phenotype. 

Material/methods: 

Ten thymidine dependent Staphylococcus aureus SCVs were tested for their mutation frequency. 
From each isolate at least 200 wells with 200 µL Lysogenic Broth (LB) were inoculated with one SCV 
cell and incubated for 24h in a BIOSCREEN (BioScreen, Finland). 20 µL of the culture were plated on 
Müller Hinton (MH) Agar. After 24 hours of incubation at 37°C, growth or absence of growth were 
detected. (Growth was only possible if at least one revertant occurred.) Identification of S. aureus 
was done with MALDI-TOF analysis and strain identity was verified by spa-typing. Finally sequencing 
of the thyA gene was done do determine genetic background of the SCV. 

 

Results: 

Sequencing of SCV showed different mutations. Frame shift mutants were present in five SCV. Two 
nonsense mutations and two amino acid chances were detected. Frame shift mutants SCV isolates 
showed stabile phenotype with no phenotype changes in the test. In contrast the non frame shift 
mutants revealed a broad range in phenotypic change. One SCV showed revertants in 92.5% of all 
cultures another only in 0.1%. 
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Conclusions: 

This test method is based only on one SCV characteristic and does not document if there is a total 
reoccurrence of the original wild type phenotype. Nevertheless it is an easy assay, and it is a 
possibility to investigate the influence of different conditions on the stability of SCV´s. 

 

04 Knowledge, Attitude and Practice on Recommended Childhood Vaccinations and 
Infectious Diseases among Adolescents and Young Adults in the Tyrol (VACCiT Study) 

Golalai Rasoul (1), Daniela Schmid (2), Sabine Maritschnik (2), Karin Taus (2), Anita 
Luckner-Hornischer (3), Peter Kreidl (1), Lukas Richter (2), Franz Allerberger (2) and Wolfgang M. 
Prodinger (1) 

(1) Dept. for Hygiene, Medical Microbiology and Social Medicine, Medical University of Innsbruck, 
Innsbruck, Austria, (2) Unit for Surveillance and Infection Epidemiology, Institute for Medical 
Microbiology and Hygiene, Austrian Agency for Health and Food Safety, Vienna, Austria, (3) 
Landessanitaetsdirektion für Tirol, Innsbruck, Austria 

Background 

Since 2000, vaccination databases were built up in Austrian Federal States. However, vaccination 
uptake data are scarce for those aged 15 and older. The VACCiT study aims to assess vaccine uptake 
of childhood vaccinations, and knowledge, attitudes and practices towards immunization in the 
Tyrol. Preliminary results of the ongoing study are given. 

Method 

500 randomly selected individuals stratified by agegroup (15-19 and 20-24 year old Tyrolean 
residents) were contacted by mail to answer the 30-questions KAP questionnaire and to provide 
written informed consent for ethical reasons. 

Preliminary results 

By February 2016, 88 subjects (17.6% response rate) participated in the KAP survey. Responders did 
not differ from non-responders by gender or residence (urban vs. rural). The proportion of minors 
was higher among responders than among non-responders (31.8% vs. 22.1%; n.s.). 75% lived with 
their parent family and 91% were born in Austria. All reported having been vaccinated at least once 
and 67% were satisfied with their last vaccination consultation. 63% strongly approved vaccinations 
as necessary safeguards against infectious diseases. 83% were aware of Austrian free of charge 
childhood vaccination programs, HiB being recognized least frequently (15%). The questions whether 
natural infection with a pathogen was disadvantageous and whether own children would be 
vaccinated against this pathogen were most frequently approved for diphtheria (96% and 99%, 
respectively), followed by tetanus (90%; 99%) and polio (92; 97%), but less for measles (69%; 86%) 
and HiB (71%; 74%). 

Discussion 

The response rate of the study was low despite of efforts to increase participation through 
re-contacting by phone or social media. Therefore results must be interpreted with caution, e.g. 
participants with positive attitudes towards vaccination are more likely to respond. Nevertheless, 
subtle differences in the acceptance of vaccinations were observed. Measles disease was considered 
less important despite the goal for elimination in Europe. 
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05 VACCiT: Vaccine coverage in adolescent and young adults in Tyrol 

Karin Taus 1, Daniela Schmid 1, Lukas Richter 1, Sabine Maritschnik 1, Peter Kreidl 2, Anita 
Luckner-Hornischer 3, Golalai Rasoul 2, Franz Allerberger 1, Wolfgang M. Prodinger 2 

1 Agentur für Gesundheit und Ernährungssicherheit GmbH (AGES), Institut für Medizinische 
Mikrobiologie und Hygiene, Abteilung Surveillance und Infektionsepidemiologie, Vienna, Austria, 
2 Department for Hygiene, Medical Microbiology and Social Medicine, Medical University of 
Innsbruck, Austria, 3 Landessanitätsdirektion für Tirol, Innsbruck, Austria 

Background Recent outbreaks of measles, mumps and rubella in Austria suggest immunity gaps in 
adolescents and young adults. Since 2000, vaccination registers for publically funded childhood 
immunisation programs have been in place. However, for earlier birth cohorts vaccination data are 
scarce. The ongoing VACCiT study aims to estimate the vaccination coverage (VC) for tetanus, 
diphtheria, pertussis, polio, hepatitis B, Haemophilus influenzae B (HiB), measles, mumps and rubella 
among Tyrolean 15-24 year old residents. 

Method According to national recommendations, we estimated the proportion of the 15-24 year olds 
completely vaccinated. A stratified random sample (N= 500) was selected from the Tyrolean 
population register. Study subjects were invited by mail, and eventually by social media or telephone 
to provide a vaccination record copy. Subjects refusing participation were considered 
non-vaccinated. Prevalence estimates were calculated with a 95% confidence interval (CI), the dosing 
interval (between dose 1 and 2) given as median (interquartile range) in months. 

Preliminary Results 

Until February 2016, 69 subjects (13.8%) sent vaccination records. Further 20 subjects refusing 
participation were considered as non-vaccinated. We found the following 3-dose VCs (95%CI) for 
diphtheria 56.2% (45.9-66.5), tetanus 56.2% (45.9-66.5), pertussis 55.1% (44.7-65.4) and polio 73.0 
(63.8-82.3). The 2-dose VC (95%CI in %) for HiB and Hepatitis B was 54.0% (43.6-64.3) and 45.0% 
(34.6-55.3), respectively. Median dosing intervals were 1.2 months for diphtheria (range: 1.0-1.5), 
tetanus (1.0-1.6), pertussis (1.0-1.5) and polio (1.0-1.3), 2.1 (1.4-2.5) for HiB and 1.4 (1.1-2.3) for 
hepatitis B. The 1-dose vaccination coverage for measles, mumps and rubella was estimated to be 
74.2% (65.1-83.3); 74.2% (65.1-83.3) and 73.0% (63.8-82.3), respectively. 

Discussion 

Our preliminary estimates are currently imprecise and non-representative and must be interpreted 
with caution. Valuable experience gained on the modes of contacting selected study subjects 
suggests that household visits could increase the participation in population-based vaccine coverage 
surveys.
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06 Persisting IgM antibodies against Borrelia burgdorferi sensu lato: over-inerpretation or 
cross-reaction? 

Mateusz Markowicz, Gerold Stanek 

Institute for Hygiene and Applied Immunology, Center for Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Austria 

Objectives: The aim of the study was to identify subjects with isolated IgM antibodies against Borrelia 
burgdorferi sensu lato (s.l.) who do not develop IgG in an ELISA assay. Antigens involved in positive 
test results and possible cross-reactions with IgM against several viruses were analysed. 

Methods: Patients with positive IgM and negative IgG tested by Borrelia-ELISA (Medac, Germany) 
were included in the study. The IgM ELISA is based on Borrelia specific VlsE peptide and outer surface 
protein C (OspC) antigen. Immunoblot (IB) (Euroline-RN-AT, Euroimmun, Germany) was used as 
confirmation test for each positive ELISA. The persistence of IgMs was defined by a repeated positive 
test results in about 4 weeks after the initial visit and by a further confirmation in a follow-up control 
between 5 and 11 months later. None of the subjects was positive in IgG ELISA in any of the three 
tests. All sera were tested using IB for several viral IgG and IgM and for IgG against Borrelia 
burgdorferi s.l. 

Results: In total, 60 subjects, 47 females (78%) and 13 males (22%) were included. Mean age was 52 
years, range from 19 to 76 years. The mean follow up period was 6.4 months (range 5 to 11 months). 
30 subjects showed positive IgG IB against Borrelia burgdorferi s.l. in at least one of the three tests. 
Regarding specific IB bands (first test), all sera were positive for OspC (100%), 44 (73%) showed a 
positive p 41 band, 3 (5%) were positive for p39 and 2 (3%) for VlsE. 

In one subject (2%), IgM against HSV and CMV were detected, respectively, and in 4 subjects (7%) 
IgM against EBV were found. 

Conclusion: The analysis of specific antigens shows that OspC, was detected in all subjects. 
Over-interpretation of this single antigen leads to false positive interpretation of IgM test results and 
not cross-reactive viral antibodies. 

 

SESSION 3 - WASSERHYGIENE 

 

07 Erfahrungen bei der Entfernung von Arsen und Uran im Trinkwasser in Tirol 

Dr. Mag. Bernd Jenewein 

Arge Umwelt-Hygiene GmbH, Innsbruck 

Tirol ist nicht nur ein "Altes Bergbaugebiet", bei dem z.B. die Silbergewinnung zu einem Austrag des 
vergesellschafteten Antimon bzw. zu einem Austrag von Arsen (Goldbergbau) in Quellwässer führte. 
In den letzten Jahren seit Einführung eines Parameterwertes für Uran von 15µg/l, zeigten die 
Untersuchungen. dass geologisch bedingt Uran auch über dem Parameterwert nachgewiesen wurde, 
wobei sehr häufig Arsen in Kombination mit Uran nachzuweisen war. 

Betroffen ist vor allem der südliche Bereich des Alpenhauptkammes angrenzend an Südtirol, wo in 
zahlreichen Wässern Arsen und Uran über den Parameterwerten von 10µg/l As und 15µg/l U 
nachgewiesen wurden. 

Da in diesen Bereichen oft keine Wässer mit sehr geringen oder auch ohne derartige Belastungen zur 
ausreichenden Verdünnung (Einhaltung der Grenzwerte beim Verbraucher) zur Verfügung standen, 
war es erforderlich, diese Wässer einer entsprechenden Aufbereitung zu unterwerfen. 
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Neben einem organischen Harz stand nur ein Eisenoxihydroxid-Filter (FeOOH - HYDROFILT*) zur 
Verfügung, das wegen der bereits guten Erfahrungen in Südtirol und im Trient vorgeschlagen wurde 
bzw. da auch keine mikrobiologischen Probleme bekannt waren bzw. sind. 

Die nunmehr vorliegenden Erfahrungen zeigen, dass Arsen über einen längeren Zeitraum 
zurückgehalten wird, die erforderliche Regeneration (außer Rückspülung der anhaftenden Feinteile) 
oder der Austausch des Filtermaterials erst nach längerer Zeit erforderlich ist. 

Der Rückhalt von Uran bei gleichzeitiger Arsenbelastung ist von kürzerer Dauer, wobei bei hoher 
Uranbelastung der endgültigen Uranentfernung ein "Vorfilter" aus demselben Material vorgeschaltet 
wird. 

In Tirol sind derartige Anlagen bereits wasserrechtlich bewilligt. Die Entsorgung des Filtermaterials 
(überwachungsbedürftiger Sonderabfall, dessen Ausfuhr nicht möglich ist) erfolgt durch den 
"Hersteller als Wertstoff" (nur so ist eine Ausfuhr nach Deutschland möglich). 

 

08 Coliforms - indicators for contamination or autochthonous flora of water? 

Franz Mascher, Stefanie Zörer, Bettina Pfeifer und Sabine Platzer 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University Graz 

The term Coliforms includes a group of non-spore forming gram negative and oxidase negative rod 
shaped bacteria. They are not clearly defined and the methods of detection were modified for 
several times. According to the definition of EN ISO 9308 from 1990 Coliforms included only 4 
genera: Escherichia, Citrobacter, Enterobacter and Klebsiella. With the modifications of the ON EN 
ISO 9308 in 2001, 2009 and 2014 the number of species belonging to the Coliforms increased 
significantly. 

Due to that, a survey was done to verify the suitability of Coliforms as indicators for drinking water 
contamination. In detail, drinking water samples were investigated and from those samples which 
contained no other bacteriological contaminants like E. coli or intestinal enterococci, the Coliforms 
were characterized biochemically due to the definitions according to the various issues of ON EN ISO 
9308. 

Starting from the definition of Coliforms according to the issue 1990 the detection frequency 
increased for the factor 1,8 with the issue 2001 and 2009 and for the factor 6,7 with the issue 2014. 
Most of the Coliforms belong to species which are part of the autochthonous flora of water and soil. 
Only few species are of fecal origin. The most frequent isolated species are Buttiauxella agrestis, 
Serratia fonticola, Enterobacter amnigenus, Serratia plymuthica, Rhanella aquatilis. 

Based on these results the suitability of Coliforms as indicators for drinking water contamination is 
limited. It's questionable whether drinking water without Coliforms according to the new definition 
can be expected without any disinfection procedure. The guideline value of non-detectable in 100 ml 
drinking water has to be discussed. 

 

09 Bestimmung und Anwendungspotenziale des Parameters „bakterielle Zellzahlen“ für 
Grund- und Trinkwasser 

Kirschner AKT (1, 2), Farnleitner AH (2, 3), Blaschke AP (2, 4), Sommer R (1, 2) 

(1) Medizinische Universität Wien, Institut für Hygiene und Angewandte Immunologie, 
Wasserhygiene, Wien, (2) Interuniversitäres Kooperationszentrum Wasser & Gesundheit, 
www.waterandhealth.at, (3) Technische Universität Wien, Institut für Verfahrenstechnik, 
Umwelttechnik und technische Biowissenschaften, Wien, (4) Technische Universität Wien, Institut für 
Wasserbau und Ingenieurhydrologie, Wien 
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Grundwässer und Trinkwässer sind keineswegs frei von Mikroorganismen, sondern besitzen 
charakteristische wassereigene bakterielle Gemeinschaften, auch häufig als natürliche „Mikroflora“ 
des Wassers bezeichnet. Die Gesamtzellzahlen der wassereigenen Bakterien-gemeinschaften liegen 
dabei in der Größenordnung von wenigen Tausend bis mehreren Hunderttausend pro ml. Zusätzlich 
kann es bei Kontaminationen von außen (z.B. durch Nährstoffe, allochthone Bakterien) zu 
Veränderungen der natürlichen Bakterienzellzahl kommen. Von den in den Wässern vorhandenen 
Bakteriengemeinschaften lässt sich mit standardisierten Methoden nur ein geringer Anteil 
kultivieren, sodass der Parameter „Bakterienzellzahl“ mittels Direktzähl-Verfahren bestimmt wird. 
Schon seit Längerem wird darüber diskutiert, welche Bedeutung den grund- und trinkwassereigenen 
Bakteriengemeinschaften zukommt und ob dem Parameter „Bakterienzellzahl“ – neben der 
grundlegenden Charakterisierung der mikrobiologischen Gemeinschaft – auch eine Zeigerfunktion für 
die mikrobiologische Wasserqualität zukommen kann. 

Heutzutage stehen verschiedene Verfahren zur Quantifizierung bakterieller Zellzahlen zur Verfügung, 
die neben der Bestimmung des Parameters „Gesamtzellzahlen“ eine Differenzierung in große und 
kleine Zellen, Zellen mit hohem und niedrigem Nukleinsäure-gehalt, aktive und nicht aktive sowie 
lebende und tote Zellen ermöglichen. Mit den verschiedenen Verfahren können sowohl hohe (> 10^5 
pro Volumen; Epifluoreszenz-mikroskopie), mittlere (> 10^3 pro Volumen; Durchflusszytometrie) als 
auch niedrige Zellzahlen (> 10^1 pro Volumen; Festphasenzytometrie) bestimmt werden. Die 
Durchflusszytometrie ermöglicht außerdem die potenzielle Möglichkeit der automatisierten on-line 
Messung im „Nahe-Echtzeit“ Modus. 

In der präsentierten Studie werden Beispiele für die Verwendung bakterieller Zellzahlen als 
Indikatoren für (i) die Prozesskontrolle von Wasseraufbereitungsanlagen (z.B. Dialysewasser) gezeigt, 
für (ii) das Aufzeigen von äußeren Einträgen in Karstquellwässern und entlang von 
Uferfiltrationsstrecken, für (iii) die Bestimmung der Biostabilität von Grundwässern sowie für (iv) die 
grundlegende Charakterisierung wassereigener Bakteriengemeinschaften in 
Trinkwasserverteilungssystemen und Mineralwässern. Potenzielle Einsatzmöglichkeiten der 
Nahe-Echtzeit on-line Durchflusszytometrie werden ebenfalls dargestellt. Alle Beispiele werden dabei 
in Hinsicht ihrer potenziellen Zeigerfunktion als Überwachungstool für das Wassermanagement 
kritisch diskutiert. 

 

10 Trinkwasser - Wasserspender? 

Elisabeth Holzhammer, Sonja Knetsch, Andrea Lettl, Angelika Schmidhuber und Regina Sommer 

Medizinische Universität Wien, Institut für Hygiene und Angewandte Immunologie, Wasserhygiene, 
Interuniversitäres Kooperationszentrum Wasser & Gesundheit, www.waterandhealth.at  

In den letzten Jahren wurde in Gesundheitseinrichtungen zunehmend gewünscht Patienten und 
Personal gekühltes bzw. mit Kohlensäure versetztes Trinkwasser anzubieten, wofür 
leitungsgebundene Trinkwasserspender in allen erdenklichen Varianten von verschiedensten 
Herstellern angeboten werden. Diese sind direkt an das vorhandene Kaltwassersystem 
angeschlossen. 

Die einfachste Variante ist eine Trinkwasserentnahmestelle im Kaltwassersystem. 
Trinkwasserspender sind mit Kühlungs- oder Erwärmungseinrichtung sowie eventuell einer 
Kohlensäure-Zudosierungsanlage ausgestattet. Bei Trinkwasser-Nachbehandlungsgeräten sind 
zusätzlich Systeme zur Wasseraufbereitung eingebaut. Hierbei kann auch die chemische 
Wasserbeschaffenheit verändert werden. 

 

 

 

http://www.waterandhealth.at/


13 

Ziel dieser Studie war, den Einfluss von Wasserspendern auf die Qualität des abgegebenen 
Trinkwassers zu untersuchen. Wasserproben wurden an ausgewiesenen Trinkwasserentnahmestellen 
(n=39), an Trinkwasserspender mit Kühlung/Erwärmung/CO2 (n=59) und an 
Trinkwasser-Nachbehandlungsgeräten (n=56) entnommen und gemäß Trinkwasser-Verordnung 
untersucht. Bei Trinkwasser-Nachbehandlungsgeräten wurden chemische Parameter in die 
Untersuchung miteinbezogen. 

Deutliche Unterschiede zeigten sich bei den Ergebnissen der Untersuchung der Koloniezahlen bei 
22°C und 37°C Bebrütungstemperatur. Die meisten Überschreitungen der Indikatorparameter-Werte 
(Koloniezahl 22; Koloniezahl 37) zeigten sich bei den Trinkwasser-Nachbehandlungsgeräten (30%; 
43%), gefolgt von den Trinkwasserspendern mit Kühlung/Erwärmung/CO2 (12%; 29%) und den 
Trinkwasserentnahmestellen (10%; 13%). 

Pseudomonas aeruginosa (Probenmenge 100 ml) war lediglich in einer Wasserprobe eines 
Trinkwasser-Nachbehandlungsgerätes nachweisbar. Fäkalindikatorbakterien wurden in keiner der 
Wasserproben festgestellt (Probenmenge 100 ml). 

In chemischer Hinsicht war auffällig, dass in 32% der Wasserproben aus 
Trinkwasser-Nachbehandlungsgeräten Nitrit nachweisbar war (höchster Wert 0,09 mg/l). 

Die Ergebnisse dieser Untersuchung zeigten, dass im Hinblick auf die Wasserqualität (Koloniezahlen, 
Nitrit) durch Trinkwasser-Nachbehandlungsgeräte keine Verbesserung sondern eher eine 
Beeinträchtigung eintritt. Dazu kommen ein verstärkter Wartungsaufwand und hohe Betriebs- und 
Untersuchungskosten. Obwohl Trinkwasser-Nachbehandlungsgeräte nur mit einwandfreiem 
Trinkwasser betrieben werden dürfen, sind Systeme zur Wasseraufbereitung eingebaut. 
Aufbereitungsmaßnahmen dürfen jedoch nur aus zwingenden hygienischen oder technischen 
Gründen vorgenommen werden (ÖLMB, Kapitel B1 "Trinkwasser"). Trinkwasser-Entnahmestellen an 
Kaltwasserleitungssystemen haben einen geringen Wartungsaufwand sowie niedrige Betriebs- und 
Untersuchungskosten. Für alle Trinkwasser führenden Systeme gilt jedoch, dass sorgfältige Pflege 
essentiell und unverzichtbar ist. 

 

11 Control of Legionella in decentralized hot water supply systems 

Arno Sorger 

W.H.U. GmbH, Bischofshofen 

In Austria the ÖNORM B5019 is established as a standard for central hot water supply systems. To 
prevent legionelle infection, the standard temperatures (60 ° C after supply, 55 ° C in the circulation 
system) were introduced. 

But we know, that large hot water systems are difficult to control hydraulically. We know, that 
storage of heated water in large quantities can be a problem . The integration of severeal energy 
sources in a system is also desired. Last but not least we are looking for energy benefits. Maybe the 
solution is decentralized hot water supply systems. 

Decentralized hot water systems are very heterogeneous. There are flow heaters (powered by 
various energy sources such as electricity, gas, heating water) or systems that include tanks for 
heated potable water. 

After a brief presentation of the general advantages and disadvantages, results of Legionella tests in 
decentralized hotwater systems –various system set-ups and different operating temperatures -are 
presented and compared to technical spezifications and problems. 

With high temperature alone, many problems can be masked. But controlling only temperature is 
not sufficient for a "safe" mode. Technical optimizations can sustainably improve the microbiological 
quality in decentralized systems. 
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In the evaluation of the system it should be noted that - in contrast to centralized systems - the 
distribution of the Legionella concentration in decentralized systems is heterogeneously. Therefore it 
is difficult to provide information on maximum concentrations and hazard. 

 

12 Prozesskontrolle zur Optimierung der Dialysewasserqualität 

Elias Gmeiner, Sonja Knetsch, Andrea Lettl, Angelika Schmidhuber, Elisabeth Holzhammer und Regina 
Sommer 

Medizinische Universität Wien, Institut für Hygiene und Angewandte Immunologie, Wasserhygiene, 
Interuniversitäres Kooperationszentrum Wasser & Gesundheit, www.waterandhealth.at  

Hämodialysepatienten kommen jährlich mit bis zu 25.000 Litern Dialysewasser – hergestellt durch 
mehrstufige Ausbereitungsverfahren – in indirekten bzw. sogar direkten Kontakt. Die Qualität des 
Wassers ist essentiell zur Vorbeugung von Infektionen, Intoxikationen sowie chronischer 
Entzündungen und deren Folgeerkrankungen. Die Validierung und stufenweise Kontrolle von 
Dialysewasseraufbereitungsanlagen (DWA) ist daher ein integraler Bestandteil zur Sicherstellung der 
Wasserqualität. Heutzutage werden in den Dialysestationen ultrareine Dialysierflüssigkeit (UDF) und 
sogar Substitutionslösungen hergestellt. Für Dialysewasser und Dialysierflüssigkeit ist international 
und national (ISO 23500:2014; Richtlinie 20, MA-15) der Parameter [Koloniezahlen bei 22°C, 7 Tage; 
(KBE22/7d)] definiert. Um UDF mit der nötigen Sensitivität mikrobiologisch bewerten zu können, ist 
die Untersuchung von 100 ml Probenmenge erforderlich. 

Im Rahmen dieser retrospektiven Studie wurden Daten, erhalten aus Validierungsphase und 
regulärem Betrieb von 29 DWA analysiert. Bei jeder DWA wurden zumindest vier Probenahmestellen 
miteinbezogen (n=1269): Leitungswasser vor Aufbereitung und enthärtetes Wasser vor 
Umkehrosmose (Vorstufen), Dialysewasser Beginn und Ende Ringleitung. Die Bewertung erfolgte bei 
den Proben der Vorstufen gemäß Trinkwasserverordnung und bei allen Proben anhand des 
Parameters KBE22/7d. Um die Proben der einzelnen Aufbereitungsstufen mit ausreichender 
Sensitivität vergleichen zu können, wurde ein Probenvolumen von 100 ml gewählt. 

Zwischen den einzelnen Aufbereitungsstufen, mit Ausnahme der Dialysewässer (Beginn, Ende), 
wurden statistisch signifikante Unterschiede (p<0,01) nachgewiesen. Das enthärtete Wasser zeigte 
die höchsten Koloniezahlen (Mittelwert: 7511, Median: 2381) und die Dialysewässer (Beginn, Ende) 
die niedrigsten (Mittelwert: 243, Median: 3; Mittelwert: 196, Median: 4). Während der 
Validierungsphase traten bei 48% der Untersuchungsserien Proben auf, die den Anforderungen nicht 
entsprachen, im regulären Betrieb war dies bei 3% der Fall. 

Der Parameter KBE22/7d/100ml ermöglicht es, unerwünschte mikrobiologische Veränderungen 
rechtzeitig zu identifizieren und darauf zu reagieren. Die Validierungsphase hat sich als ein 
notwendiges Werkzeug zur Implementierung neuer DWA erwiesen. Da es sich gezeigt hat, dass 
insbesondere in den Vorstufen der DWA mikrobiologische Vermehrung und folglich Kontaminationen 
auftreten, kann auf eine Stufenkontrolle nicht verzichtet werden. 
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SESSION 5: VETERINÄR-MIKROBIOLOGIE 

 

13 Typing of Listeria monocytogenes – PFGE versus Whole Genome Sequencing 

Ariane Pietzka 1, Patrick Hyden 2, Andrea Murer 1, Anna Lennkh 1, Franz Allerberger 1, Burkhard 
Springer 1, Christoph W. Sensen 2, Werner Ruppitsch 1 

1 National Reference Laboratory for Listeria, Austrian Agency for Health and Food Safety, Graz, 
Austria, 2 Institute of Molecular Biotechnology, Graz University of Technology, Graz, Austria 

Background: The Austrian Reference Laboratory for Listeria receives food associated (~1300/year) 
and human (~40/year) Listeria monocytogenes isolates for typing (serotyping and pulsed-field gel 
electrophoresis (PFGE)). In 2015 whole genome sequence (WGS) based typing of L. monocytogenes 
isolates was initiated in addition to PFGE typing on an arbitrarily chosen collection of clinical and 
food/ environmental associated isolates. 

Material/methods: PFGE was performed according to PulseNet (1), molecular serotyping according 
to Doumith (2). Data analysis was carried out with Bionumerics version 7.5 (Applied Maths). NGS was 
performed using NexteraXT kit and paired end sequencing (2x300 basepairs) on a MiSeq platform 
(Illumina Inc.). Raw reads were de-novo assembled using Velvet version 1.1.04. Contigs were filtered 
for a minimum coverage of 5 and a minimum length of 200bp. A core genome (cg)MLST scheme 
comprising 1701 target genes was used for NGS data interpretation using SeqSphere+ (Ridom) (3). 

Results: Core genome MLST based analysis of L. monocytogenes isolates identified a cluster of eight 
human and three food/environmental associated isolates that was overlooked by PFGE. Reappraisal 
of the PFGE band patterns of the respective isolates revealed two cluster and single patterns for 
three isolates. All isolates had the molecular serogroup IIa and classical MLST clonal complex (CC)101. 
The most proximate isolates to this cluster were an isolate from Italy originating from a cheese from 
2012 (4) with at least 27 allelic differences, one isolate from 1954 from Seeliger's historical 'Special 
Listeria Culture Collection' with at least 50 allelic differences, and one clinical isolate from 2013 with 
86 allelic differences (Figure). 

Conclusions: Comparison of NGS with PFGE based typing of Listeria monocytogenes isolates showed 
an overall better performance of NGS. NGS has a not only a higher discriminatory power it performs 
also better in clustering related isolates. This example demonstrates the great typing performance 
and potential of NGS. 

 

14 Novel internalin-like proteins in Listeria monocytogenes quargel outbreak strain 

Eva Harter, Eva M. Wagner, Andreas Zaiser, Caroline Lassnig, Martin Wagner, Kathrin Rychli 

Institute for Milk Hygiene and Institute for Animal Breeding and Genetics, University of Veterinary 
Medicine Vienna 

Listeria monocytogenes is an intracellular food-borne pathogen responsible for listeriosis, a rare but 
severe infectious disease. The virulence of a strain strongly depends on the presence and expression 
of virulence factors that are required for internalization, replication and intracellular spread. Among 
these, internalins are essential virulence factors. Internalin A and B are expressed on the bacterial 
surface and mediate the internalization upon binding to corresponding receptors on the host cell 
surface. 

In 2009/2010 two strain QOC1 and QOC2, both of serotype 1/2a, were responsible for an outbreak of 
invasive listeriosis after consumption of quargel cheese.  
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Among typical virulence clusters and serotype-specific features, only strain QOC1 harbors four 
uncharacterized novel internalin-like proteins: LPXTG, inlP1, inlP3 and inlP4, potentially essential for 
virulence and pathogenicity. 

Invasion efficiency of QOC1 was significantly higher in non-phagocytic cells like intestinal epithelial 
and hepatocytic cells, whereas QOC2 showed higher invasion efficiency in macrophage-like cells. 

mRNA expression of all four proteins was significantly increased upon exposure to gastric stress. 
Furthermore we detected increased expression of inlP1 and inlP4 in intracellular bacteria, four hours 
post infection of intestinal epithelial cells. 

For functional characterization, we generated non-polar deletion mutants (∆) and complementation 
strains of LPXTG, inlP1, inlP3 and inlP4 and performed in vivo mouse infection experiments. Mice 
were infected orally and the colonization of the small intestine, spleen and liver was determined 3 
days post infection. Deletion of inlP1 and inlP4 resulted in significantly lower colonization of the 
spleen and liver compared to the wild type. 

In conclusion we could show that at least two of the four novel internalin-like proteins influence 
pathogenicity leading to increased virulence potential of L. monocytogenes. 

 

15 Dynamic changes in the bovine epimural bacterial community during a transient, 
long-term subacute ruminal acidosis challenge 

Stefanie Urimare Wetzels 1, 2, 3, Evelyne Mann 2, 3, Barbara U. Metzler-Zebeli 3, 4, Poulad Pourazad 
1, Muhammad Qumar 1, Fenja Klevenhusen 1, 3, Beate Pinior 5, Martin Wagner 2, 3, Qendrim Zebeli 
1, 3, Stephan Schmitz-Esser 2, 3, 6 

1 Institute of Animal Nutrition and Functional Plant Compounds, 2 Institute for Milk Hygiene, Milk 
Technology and Food Science, 3 Research Cluster Animal Gut Health, 4 University Clinic for Swine, 5 
Institute for Veterinary Public Health, Department for Farm Animals and Veterinary Public Health, 
University of Veterinary Medicine Vienna, Vienna, Austria 6 Department of Animal Science, Iowa 
State University, Ames, USA 

The impact of a long-term subacute rumen acidosis (SARA) on the bovine epimural bacterial 
microbiome (BEBM) and its consequences for rumen health is poorly understood yet. The aim of this 
study was to investigate shifts in the BEBM during a long-term transient SARA model consisting of 
two concentrate-diet-induced SARA challenges separated by a one-week challenge break. Eight cows 
were fed forage and varying concentrate amounts during the experiment. In total, 32 rumen papilla 
biopsies were taken and DNA was extracted at four sampling time points per cow: at the baseline 
before concentrate was fed, after the first SARA challenge, after the challenge break, and after the 
second SARA challenge. Ruminal pH was continuously measured and the microbiome was 
determined using Illumina MiSeq sequencing of the 16S rRNA gene (V345 region). In total 1,215,618 
sequences were obtained and clustered into 6,833 operational taxonomic units (OTUs), with 
Campylobacter and Kingella being the most abundant OTUs (16.5% and 7.1%). According to ruminal 
pH dynamics, the second challenge was more severe than the first challenge. Species diversity 
estimates and evenness increased during the challenge break compared to the other sampling time 
points (P<0.05). During both SARA challenges, Kingella- and Azoarcus-OTUs decreased (0.5 and 0.4 
fold-change) and a dominant Ruminobacter-OTU increased during the challenge break (18.9 
fold-change; P<0.05). qPCR confirmed SARA-related shifts of sequencing data. During the second 
SARA challenge more OTUs increased compared to the first SARA challenge. Our results show that 
the BEBM re-establishes the baseline conditions slower after a SARA challenge than ruminal pH does. 
Indicator phylotypes that were reduced during both challenges may help to establish a bacterial 
fingerprint to facilitate understanding effects of SARA conditions on the BEBM and their 
consequences for the ruminant host. 

 



17 

16 Molecular epidemiology and rapid testing of thermophilic Campylobacter in 
conventional broiler flocks 

Beatrix Stessl, Gerhard Schallegger, Sonja Muri-Klinger, Katharina Brugger, Charlotte Lindhardt, Lisa 
John, Martina Glatzl, Martin Wagner Martin 

Institute of Milk Hygiene, Milk Technology, and Food Science, Department for Farm Animals and 
Veterinary Public Health, University of Veterinary Medicine, Veterinärplatz 1, A-1210 Vienna, Austria, 
Veterinary Laboratory Diagnostics and Veterinary Practice Dr. Glatzl, Vienna, Austria, Institute for 
Veterinary Public Health, Department for Farm Animals and Veterinary Public Health, University of 
Veterinary Medicine, Veterinärplatz 1, A-1210 Vienna, Austria, Immunological Microbiology Group, 
Merck Millipore, LBR, Applications, Merck KGaA, Darmstadt, Germany 

Campylobacter spp. are important causes of bacterial zoonosis, most often transmitted by 
contaminated poultry meat. From an epidemiological and risk assessment perspective, further 
knowledge should be obtained on Campylobacter prevalence and genotype distribution in primary 
production. Consequently, 15 Austrian broiler flocks were surveyed in summer for their thermophilic 
Campylobacter spp. contamination status. Chicken droppings, dust and drinking water samples were 
collected from each flock at three separate sampling periods. Isolates were confirmed by PCR and 
subtyped. We also compared three alternative methods (culture-based enrichment in Bolton broth, 
culture-independent real-time PCR and a lateral flow test) for their applicability in chicken droppings. 
Twelve flocks were found to be positive for thermophilic Campylobacter spp. during the entire 
sampling period. Seven flocks (46.6%) were contaminated with both, C. jejuni and C. coli, five flocks 
harbored solely one species. We observed to a majority flock specific C. jejuni and C. coli genotypes, 
which dominated the respective flock. Flocks within a distance <2km shared the same C. jejuni 
genotypes indicating a cross-contamination event via the environment or personnel vectors. 
Multilocus sequence typing (MLST) of C. jejuni revealed that the majority of isolates were assigned to 
globally distributed clonal complexes or had a strong link to the human interface (CC ST-446 and 
ST4373). The combination of techniques poses an advantage over risk assessment studies based on 
cultures alone, since in the case of Campylobacter, occurrence of a high variety of genotypes might 
be present among a broiler flock. We suggest applying the lateral-flow test under field conditions to 
identify “high-shedding" broiler flocks at the farm level. Consequently, poultry farmers and 
veterinarians could improve hygiene measurements and direct sanitation activities, especially during 
the thinning period. Ultimately, real-time PCR could be applied to quantify Campylobacter spp. 
directly from chicken droppings and avoid non-interpretable results achieved by culture-dependent 
methods.
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17 Methicillin resistant Staphylococcus aureus from infections in horses in Germany: 
significance for infections in humans? 

Christiane Cuny (a), Robin Köck (b), Franziska Layer (a), Guido Werner (a), Wolfgang Witte (a) 

a Robert Koch Institute, National Reference Centre for Staphylococci and Enterococci, Wernigerode 
Branch, Germany, b University Hospital Münster, Institute of Hygiene (IFH-MS), Münster, Germany 

MRSA infections in equine clinics are obviously common, also nasal colonization of veterinary staff 
was reported. Previous studies in Europe and in Northern America revealed a dynamics of clonal 
complexes and lineages associated with these infections. The isolates attributed to CC8 (spa-type 
t008 and t036) declined and were replaced by isolates which represent an equine clinic specific clade 
of CC398. In this context the question of significance for infections in humans is of particular interest. 

A total of 272 methicillin resistant Staphylococcus aureus (MRSA) from equine infections as well as 67 
isolates from veterinary staff were subjected to molecular typing by means of spa-typing, MLST, 
SCCmec-grouping and PCR for canonical SNP`s. The majority of isolates from horses were attributed 
to clonal complex (CC) 398 (82.7%), and 66% to the subpopulation (clade) of CC398- which is 
associated with equine clinics. MRSA attributed to CC8 (ST254, t009, t036, SCCmecIV and ST8, t064, 
SCCmecIV) are less frequent (16.5%). Single isolates were attributed to ST1, CC22, ST130, and 
ST1660. The emergence of MRSA CC22, ST130 and ST1660 in horses was not reported so far. 

Based on the comparison to typing characteristics of a substantial number of isolates from infections 
in humans (n= 10864) the proportion of isolates which exhibit characteristics of MRSA from equine 
medicine is assessed to be very low (0.12%). For the equine clinic associated subpopulation (clade) of 
MRSA CC398, detection in blood cultures suggests the zoonotic potential: equine clinic associated 
MRSA CC398 are able to cause invasive infections in humans! 

As this low proportion was also found among MRSA originating from screening on nasal carriage at 
hospital admission (n= 6029) transmission of MRSA from equine clinics to the community seems to 
be rare so far. Especially the emergence of MRSA ST22, SCCmecIV in equine clinics needs attention in 
further surveillance. 

 

18 Findings of Salmonella enterica in free-living wild boars (Sus scrofa) hunted in Austria 

Walter Glawischnig 1, Christian Kornschober 3, Romana Posch 2, Erwin Hofer 2, Andreas Sailer 1, Karl 
Schöpf 1, Friedrich Schmoll 2 

1 Austrian Agency for Health and Food Safety (AGES), Institute for Veterinary Disease Control 
Innsbruck, Technikerstrasse 70, 6020 Innsbruck, Austria; 2 Austrian Agency for Health and Food 
Safety (AGES), Institute for Veterinary Disease Control Mödling, Robert Koch Gasse 17, 2340 Mödling, 
Austria; 3 Austrian Agency for Health and Food Safety (AGES), Institute for Microbiology and Hygiene, 
Beethovenstrasse 6, 8010 Graz, Austria 

Objectives: Wild boars can act as carriers for various zoonotic pathogens. In Austria little is known 
about the presence of Salmonella (S.) enterica in this wildlife species. The aim of our study was to 
examine hunted wild boars for the presence of Salmonella and characterization of the isolated 
strains. 

Methods: Over two hunting seasons (2011-2012) tonsils of 490 free-living wild boars hunted in four 
federal states of Austria were sampled and frozen until culture. Isolation and characterization of 
Salmonellae was performed with bacteriological standard methods. S. Choleraesuis isolates were 
genotyped using pulsed field gel electrophoresis. 
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Results: Nine different Salmonellae were isolated from 55 boars (11.2%). In total 37 strains (7.6%) of 
S. Cholaraesuis, five strains (1.0%) of S. Hessarek and four strains (0.8%) of S. Typhimurium were 
detected. Furthermore single strains of S. Abony, S. Thompson, S. enterica subsp. salamae, S. 
enterica subsp. diarizonae and single monophasic strains of the groups B and C1 could be isolated. 

Conclusions: Our study shows that free-living wild boars in Austria are carriers of numerous 
Salmonellae. Out of nine different Salmonellae S. Cholaraesuis was the most frequently isolated 
pathogen. This serovar is a swine adapted Salmonella which may also cause severe infection in 
humans. Our results demonstrate the importance of good hygiene conditions during handling and 
preparing of wild boar meat. Furthermore there is a risk of transmission to outdoor ranging pigs as 
the wild boar population in Austria is increasing in the last decades. 
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19 Das menschliche Mykobiom: ein wesentlicher Teil des Mikrobioms 

Cornelia Speth 

Sektion für Hygiene und Medizinische Mikrobiologie, Medizinische Universität Innsbruck, Innsbruck, 
Österreich 

Die Haut und Schleimhäute des menschlichen Körpers wie beispielsweise in Darm, Nase, Rachen, 
obere Atemwege, Lunge und Vagina sind mit Normalflora, dem Mikrobiom, teils dicht besiedelt. Das 
Mikrobiom erfüllt sowohl metabolische als auch zentrale immunologische Funktionen. 
Gleichgewichtsverschiebungen im Mikrobiom können sich in Erkrankungen manifestieren, bzw durch 
Erkrankungen und zahlreiche andere Faktoren bedingt werden. 

Pilze stellen eine Komponente des menschlichen Mikrobioms dar, der auch als Mykobiom bezeichnet 
wird. Obwohl mengenmäßig nur ein kleiner Anteil des Gesamtmikrobioms, kann das Mykobiom aber 
als Reservoir für Pathogene dienen kann, so dass die Besiedelung in eine Infektion übergehen kann. 
Zusätzlich kann das Mykobiom die anderen Bestandteile des Mikrobioms wie Bakterien, Viren und 
Protozoen als auch die lokale Immunität wesentlich beeinflussen. Durch neue molekularbiologische 
Methoden (Next generation sequencing) gibt es immer mehr Daten zur Diversität des Mykobioms an 
verschiedenen Körperregionen. Ein zentraler Schwerpunkt in den derzeitigen Mykobiom-Analysen 
liegt auf der Besiedelung des Darms mit verschiedenen Pilzspezies sowie auf der Dysbiose als 
Ursache oder Konsequenz verschiedener Krankheiten wie z.B. chronisch-entzündliche 
Darmerkrankungen. Auch das Mykobiom der Haut wird intensiv untersucht. Hier spielt die Verteilung 
von Talg- und Schweißdrüsen eine wesentliche Rolle für die genaue Zusammensetzung, so dass die 
lokalen Unterschiede groß sind. Auch Faktoren wie die Körperhygiene beeinflussen das Mykobiom 
ganz wesentlich. 

 

20 Candidemia in a mouse model and in patients: do platelets influence the disease? 

Günter Rambach 1, Ilse D. Jacobsen 2, X, Christine Dunker 2, Claudia Eberl 1, Martin Hermann 3 
Magdalena Hagleitner 1, Cornelia Lass-Flörl 1, Romuald Bellmann 4, Ingo Lorenz 5, Mathias Ströhle 3, 
Cornelia Speth 1 

1Division of Hygiene and Medical Microbiology, Medical University Innsbruck; Innsbruck, Austria, 
2Research Group Microbial Immunology, Leibniz Institute for Natural Product Research and Infection 
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University Innsbruck, Innsbruck, Austria, 5Department of General and Surgical Intensive Care 
Medicine, Medical University Innsbruck, Innsbruck, Austria 

Objectives: Platelets are involved in pathogenesis and immune defence of infectious diseases. 
Previous in vitro experiments showed moderate activation of platelets by Candida spp. To study the 
in vivo situation, we analysed the putative stimulation of platelets by Candida in a mouse model and 
in a clinical study with candidemia patients. 

Methods: Mice were intravenously infected with a C. albicans Deed mutant, where hyphae 
formation is controlled by a doxocycline-inducible promoter. This mutant is hyperfilamentous 
without, but remains in the yeast stage with doxocyclin. In the clinical study, blood samples from 
candidemia patients were taken every other day. Platelet activation and viability in human and 
animal samples were analysed by flow cytometry and ELISA. 

Results: Mouse model: In contrast to our in vitro results, Candida infection induced platelet 
stimulation in the animal model, as detected by the activation markers CD62P and CD63, fibrinogen 
binding to platelets, formation of microparticles, and enhanced concentrations of soluble CD62P. The 
hyphal stage of C. albicans induced more pronounced effects on the platelets than the yeast stage. 

Patients: Compared to healthy control patients, platelets of candidemia patients were clearly 
activated, as shown by enhanced numbers of microparticles and increased levels of CD62P and CD63. 
In parallel, an amine binding assay indicated a decrease of platelet membrane integrity and viability, 
a typical consequence of platelet activation in vivo. 

The kinetic of these parameters differs between patients, which may be due to differences in 
medication and underlying diseases. 

Conclusion: While platelets were moderately activated in vitro by Candida, their stimulation could be 
detected in a mouse model of invasive candidiasis and in patients suffering from candidemia. We 
hypothesize that Candida survival in the blood and establishment of sepsis is facilitated by low direct 
platelet activation, while indirect mechanisms might induce platelet stimulation in the host. 

 

21 The Candida albicans factor H binding molecule Hgt1p – in vitro and in vivo evidence 
that it functions as virulence factor 

Samyr Kenno, Dorothee Orth-Höller, Reinhard Würzner 
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Background: The complement system is tightly controlled by several regulators. In particular Factor H 
(FH) is preferentially acquired by pathogens conveying resistance to complement attack. 

Objectives: The aim of the study was to determine whether the FH binding molecule „high affinity 
glucose transporter 1” (CaHgt1p) of Candida albicans is a potential virulence factor. 

Methods: An in vitro phagocytosis study was performed to demonstrate the ability of C. albicans to 
bind FH and avoid the phagocytosis. The assay was performed using C.albicans wild type (SN-152) 
and knock-out strain (hgt1Δ<i>/Δ</i>). Both strains were opsonized with human serum (HS) and 
stained with fluorescein isothiocyanate (FITC). Fresh PMNs cells were co-cultured with both strains 
and positive PMNs were detected using FACS analysis. This is complemented by an in vivo study 
employing the Galleria mellonella model. 

Results: The wild type strain, able to bind FH, showed a reduced phagocytosis by PMNs in contrast to 
hgt1Δ/Δ knock-out strain unable to bind FH.Galleria larvae inoculated with hgt1Δ/Δ strain lived 
longer than those inoculated with the wild type strain. 

Conclusions: CaHgt1p is not only a complement inhibitor, but also a virulence factor, as corroborated 
by in vitro and in vivo data. 
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22 A 62-year-old man with bilateral adrenal enlargement 
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Pathology, Waehringer Guertel 18-20, 1090 Vienna, Medical University of Vienna, Division of Clinical 
Microbiology, Waehringer Guertel 18-20, 1090 Vienna 

Objective 

We report a single case of a systemic fungal infection infection caused by the dimorphic fungus 
Paracoccidioides brasiliensis. 

Case presentation 

A 62-year-old man was admitted to our hospital with generalized weakness, left sided chest and 
abdominal pain, weight loss, night sweats as well as cough. Medical history revealed several episodes 
of pulmonary tuberculosis. More than 10 years ago he lived in a rural area of Peru. CT showed an 
inhomogeneous enlargement of both adrenal glands. Cerebral imaging revealed a cortical 
temporo-parietal lesion. Serum levels of ACTH and cortisol confirmed primary adrenal insufficiency. 
PET revealed an increased metabolic activity of enlarged adrenal glands and hypermetabolism in 
cervical lymph nodes. In synopsis, there was a high probability of another reactivation of TBC causing 
adrenal enlargement and insufficiency. However, Ziehl-Neelsen smear of the sputum, PCR and 
culture were negative for Mycobacterium tuberculosis. Serological tests for HIV, lues and adrenal 
autoantibodies were also negative. CT guided biopsy of the left adrenal gland and extirpation of a 
right cervical lymph node were performed. Histology of left adrenal gland biopsy showed granulomas 
with central necrosis and revealed evidence of fungal pathogens. Paracoccidioides brasiliensis was 
identified by microscopy, culture and molecular sequencing analysis of fungal isolates. Due to 
evidence of cerebral involvement treatment was started with liposomal amphotericin B followed by 
itraconazole and posaconazole. Clinical and radiographic improvement was observed during further 
clinical course. 

Conclusion 

This case report emphasizes the similarities in clinical and histopathological presentation of 
Paracoccidioidomycosis (South American blastomycosis) and tuberculosis. In addition systemic fungal 
infections such as Paracoccidioidomycosis should be considered for differential diagnosis in patients 
travelled to or lived in South or Central American countries. 

 

23 Suspended particulate matter and fungal spores at a large construction site 

Doris Haas, Herbert Galler, Sara Pikal, Juliana Habib, Bettina Pfeifer, Franz F. Reinthaler 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria 

In areas with high levels of dust occur large amounts of particulates in the air. An increasing of 
particle´s concentrations can also lead to increase microorganisms in the air. The aim of the study 
was to measure the concentrations of particulate matter and airborne culturable fungi in the area of 
a large construction site near the hospital in the northeast of Graz. 

From September 2014 to February 2015, the suspended particle and microorganism concentrations 
in the air were determined at three locations of the construction site and two rooms of a neighboring 
office building.  
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The APC M3 Biotest sampler was used for measuring the particulate matter and the MAS® 100 for 
airborne fungi. 

A total of 140 measurements were taken in 28 days. In the area of the construction site, the total 
particle concentrations varied between 1.9x107 and 4.2x107 pa/m³ air. The interior measurements 
PM10 reached values between 7.6x105 and 3.3x107 pa/m3 air. In the outdoor air, the group of fine 
particles and coarse particles reached a median concentration of 4.1x107pa/m³ and 6.3x104 pa/m³ 
air, respectively. The highest mean of fungal spore concentrations was measured at the construction 
site with a value of 7.1x10² cfu/m³ air whereas indoors was of 1.1x10² cfu/m³. However, the 
concentrations of Cladosporium and Penicillium were the most abundant fungal spores. 

There was a relationship between the concentrations of fungal spores and particulate matter at the 
construction area. The genus Penicillium correlated with the coarse particles while Cladosporium sp. 
and Aspergillus sp. had no correlation to the particle concentrations but related with humidity and 
temperature. 
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environments with QMRAcatch 
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The aim of this study was to pro-actively evaluate sustainable water safety management options to 
produce safe drinking water for the future in accordance to current health-related water quality 
targets. The case study site is located in a river/floodplain area at the River Danube in Austria and 
characterised by a multitude of different uses (e.g. Nationalpark, groundwater used as drinking water 
resource). For this complex study area the simulation tool QMRAcatch was used (Schijven et al. 2015, 
Derx et al. 2015). QMRAcatch is a completely-mixed reactor type model and simulates 
concentrations of target faecal microorganisms and viruses (TMVs) at point of interests (PI) by 
generating Monte-Carlo samples for each day of a year. 

As pathogen data are commonly very limited, the approach of this study was to use standard faecal 
indicator combined with novel human-associated faecal marker (HF183) monitoring data for source 
specific calibration. The calibrated model was then used to predict entero- and norovirus 
concentrations at the PI. The results showed that the simulated concentrations matched with 
observed best available concentrations for two years with extremely different hydrological 
conditions. Finally, the required virus reduction targets to produce safe drinking water could be 
simulated for the current situation and possible future scenarios. Scenarios included low and high 
faecal contamination scenarios, i.e. advanced vs. no wastewater treatment, small to large percentage 
of visitors that practice open defecation, low vs. high viral prevalence in the faecal sources. 
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Alluvial backwater areas are essential to ensure a sustainable drinking water supply in Austria. There 
is much knowledge on the ecology of such resources, but very little is known on the health-related 
microbiological water quality. In the past, only external faecal pollution sources from the main river 
have been considered for microbiological water quality. Potential internal faecal sources, such as 
wildlife living in the backwater area, have been neglected so far. 

The aim of this study was to investigate external and internal faecal pollution sources in an alluvial 
backwater system in the east of Vienna (Austria). Surface water samples from ten representatively 
chosen water bodies including the River Danube were investigated monthly from 2010 to 2013. A 
new interdisciplinary, multi-parametric study-concept was used that combined standard faecal 
indicator bacteria (SFIB), source-associated genetic microbial source tracking (MST) markers, and a 
detailed hydrological characterisation of the sampling sites. 

In the main backwater the level of faecal contamination correlated with the hydrological river 
connectivity. In the side ditches and ponds the investigations revealed a patchy distribution of faecal 
contamination that could be explained by local animal influences. The MST marker remarkably 
reflected the observed patterns. In the River Danube and in the main backwater zone with high 
connectivity, the human-associated MST marker dominated. In contrast, the side ditches with high 
animal influence revealed a dominance of animal-associated MST marker concentrations. 

The interdisciplinary, multi-parametric study-concept was able to elucidate the complex pollution 
scenarios in the alluvial backwater system. In future, surface and groundwater resources 
management has to consider both potential faecal contamination sources. 

This paper was supported by FWF (Vienna Doctoral Program on Water Resource Systems W1219-N22 
and P23900-B22) and the Ground Water Resource Systems (GWRS) project (Vienna Water) as part of 
the “(New) Danube-Lower Lobau Network Project" (LE07-13). 
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26 Novel Bioinformatic Tools for the Discovery and Evaluation of Genetic Faecal Markers 

Georg H. Reischer, Nathalie Schuster, Pierre Mossler, Ruth Ley, Andreas Farnleitner 
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State-of-the-art metagenomic sequencing approaches are currently revolutionising the field of 
health-related water microbiology by providing unprecedented insight into the composition of 
intestinal and environmental microbiomes. The growing amount of sequence information is a crucial 
resource for molecular faecal indication and source tracking. We recently constructed a 
metagenomic sequence database containing phylogenetic marker sequences from more than 180 
different vertebrate animal species. This faecal source database (FsDB) contains more than 3 million 
16S rDNA sequences representing the bacterial communities and extensive matadata from 400 
faecal samples. The aim of the current study was to develop bioinformatic processes to use the FsDB 
(i) to define new general and source-associated genetic markers and (ii) and to evaluate existing 
markers. In order to define new potential target populations for source-group associated faecal 
indication, data analysis had to focus on intestinal bacterial populations uniquely occurring in a 
specific hosts. Some groups of animals sources included in the compiled database showed highly 
host-associated populations idealy suited for microbial source tracking (e.g. ruminant animals). On 
the other hand bioinformatic processes were designed for the in silico evaluation of existing or new 
genetic markers by using in-silico PCR tools to query the FsDB. A given primer and probe sequences 
(e.g. a human-associated marker) was used and retrieve matching sequences in target samples 
(human faeces) but also in non-target samples (animal samples). These true positive or false positive 
"virtual amplicons", respectively, were then characterised (relative abundance, taxonomy, 
phylogenetic relatedness). The highly quality controlled FsDB is giving an unprecedented insight into 
the faecal microbiota of vertebrate host animals. Our results show that high quality metagenomic 
sequence databases are a great resource for assay design as well as evaluation of molecular faecal 
indication methods. It will also form the basis of future faecal indications systems based directly on 
metagenomic sequencing. 

 

27 Personenbezogener Eintrag von Verunreinigungen in Schwimmbädern 
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Universität Heidelberg, Zentrum für Infektiologie: Med. Mikrobiologie und Hygiene 

Um die Bildung von DNP abschätzen und die Aufbereitungstechnologie entsprechend weiter 
entwickeln zu können, ist Wissen über den Eintrag von Verunreinigungen durch die Badegäste und 
aus anderen Quellen und das daraus resultierende Bildungspotential Voraussetzung. 

Aus verschiedenen Studien ist bekannt, dass in diesem Zusammenhang der Urineintrag von 
Bedeutung ist. Daneben spielen auch Schweiß und Verunreinigungen von der Haut eine Rolle. 

In dieser Studie wurde der Eintrag von Verunreinigungen durch die Badegäste untersucht, der 
innerhalb der ersten zehn Minuten stattfindet. Hierfür nahmen insgesamt 35 Personen unter selbst 
gewählten Bedingungen jeweils ein Bad in der eigenen Badewanne und entnahmen zu verschiedenen 
Zeitpunkten Proben. Diese wurden im Labor auf den gesamten, den partikulär gebundenen und den 
gelösten organischen Kohlenstoff, Harnstoff, Koloniezahl, E. coli und P. aeruginosa untersucht. Im 
Vergleich zu früheren Studien wurde der Untersuchungsumfang erweitert und das Spektrum der 
Parameter an die Erfordernisse der modernen Wasseranalytik angepasst. Insgesamt ergab sich ein 
Eintrag an organischem Kohlenstoff (DOC/TOC) von 300 mg pro Badegast und eine Erhöhung der 
Koloniezahl um 1010 koloniebildende Einheiten pro Badegast. Durch Filtration mit entsprechender 
Porengröße wurden die im Wasser enthaltenen Partikel abgetrennt.  
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Die Untersuchungen zeigen, dass partikuläre Verunreinigungen keinen wesentlichen Beitrag zur 
Bildung von THMs im Wasser leisten. Die Untersuchungen zeigen ferner, dass durch die Chlorung von 
Bakterien ebenso wie durch die Chlorung von Körperoberflächen Chloroform und andere DNP 
gebildet werden. Die mit dem Füllwasser eingetragenen Verbindungen können zwar auch zur THM 
Bildung beitragen, ihr Anteil wird jedoch als deutlich geringer eingeschätzt. 

 

28 Evaluation of disinfection kinetics in swimming pools taking into account the 
occurrence of bacterial subpopulations 

Leon Kreuter, Lothar Erdinger 
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Maintenance of swimming pool hygiene demands the use of disinfecting agents able to produce 
residual effects. One famous example are chlorine compounds. The presented study aims to provide 
a data set, future discussion about applied concentrations of chlorine compounds in swimming pools 
could be based on. With the intent to illuminate the diverse aspects of disinfection with 
hypochlorous acid, a setup was designed mimicking the conditions in swimming pool basins. Three 
bacterial species relevant for swimming pool hygiene were exposed to the disinfecting agent. Beside 
the applied concentration, also the pH of the fill-up water was included to the considerations. 

However, when investigating disinfection kinetics, researchers often face the problem that bacterial 
populations do not react homogenously to the exposition to a certain agent. Rather than 
encountering one uniform population, several subpopulations may be distinguished, differing in their 
individual sensitivity to the treatment. The results of the described experiments indicate that in case 
of two of the three tested species, such subpopulations may play a role. Therefore, further efforts 
were taken on the verification of this observation. The results gathered in smaller scale comparison 
experiments confirmed previous findings. Additionally, fluorescence in-situ hybridization studies 
(FISH) were included to the course. Using the technique revealed the presence of intact cells even 
after incubation times where no more survivors could be detected with classical plate counting 
methods. 

Future continuation will now focus on the question if the described observations may be traced back 
to the occurrence of persisters and or viable but non-culturable (VBNC) cells. 

 

29 Desinfektion von bromidhaltigem Schwimmbadwasser mit Chlor oder Ozon 
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Bei Anwesenheit von Bromid in Schwimmbadwasser kommt es bei der Anwendung von Chlor oder 
Ozon zunächst – in Abhängigkeit vom pH-Wert - zu einer Oxidation des Bromids zu Hypobromit oder 
hypobromiger Säure. Hypobromige Säure kann hypochlorige Säure als Desinfektionsmittel ersetzen, 
in der Folge bilden sich jedoch je nach der vorhandenen Bromidkonzentration DNP, die Chlor und 
Brom oder nur noch Brom enthalten. Chloroform und Bromdichlormethan (BDCM) werden von der 
IARC in die Gruppe 2b (possibly carcinogenic to humans) eingestuft. BDCM ist in Schwimmbadwasser 
häufig anzutreffen. Im Jahr 2015 wurden 600 Untersuchungen in Schwimmbädern auf BDCM 
durchgeführt, Während Chloroform immer nachweisbar ist, war BDCM in 317 Proben über der 
Nachweisgrenze von 1 µg/l nachweisbar. Der höchste gemessene Wert lag bei 33 µg/l. Die Analyse 
der Daten zeigt, dass durch die Wasseraufbereitung nach den Regeln der Technik die THM 
Konzentration in Bädern mit niedriger Bromidkonzentration niedrig gehalten werden kann und dass 
erhöhte Werte hauptsächlich in Solebädern auftreten. In Bädern mit hohem Bromidgehalt bildet sich 
hauptsächlich Bromoform.  
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Der in den „Hygieneempfehlungen“ des deutschen Umweltbundesamtes vorgegebene Höchstwert 
für THM kann in solchen Bädern häufig nicht eingehalten werden. In vielen Fällen steigt der BCDM 
Gehalt im Jahresverlauf an. Im Vergleich zu Chloroform weist BCDM einen etwas geringeren 
Dampfdruck auf, was zu vergleichsweise höheren Konzentrationen im Wasser führen kann. Aufgrund 
der im Vergleich zu den entsprechenden chlororganischen Verbindungen höheren Toxizität sollte der 
Bildung bromorganischer THMs besondere Beachtung geschenkt werden. Durch UV-Bestrahlung 
kann die Konzentration bromorganischer Verbindungen in vielen Fällen wirksam reduziert werden. 
Im Vergleich zu Chloroform wird Bromoform und BDCM deutlich schneller abgebaut. Der Abbau wird 
durch Nitrat deutlich weniger beeinflusst. 

 

SESSION 6 - KRANKENHAUSHYGIENE 

 

30 Krankenhaushygiene und Antibiotic Stewardship: Siamesische Zwillinge der 
Infektionskontrolle 

Agnes Wechsler-Fördös 

Krankenhaushygiene Rudolfstiftung Wien 

Antimicrobial resistance is ever increasing. Recently in China plasmid-mediated colistin-resistant E. 
coli has been isolated in animals, meat and also in humans. In the meantime this multidrug resistant 
organism has already been found on four continents. 

As the development of new drugs has slowed down there is a tremendous gap in the availability and 
the need for new antibiotics. 

After the establishment of professional infection control structures following the landmark SENIC 
project (Study on the Efficacy of Nosocomial Infection Control) enormous success could be achieved 
in infection prevention and in the control of transmission of microbes. 

Simultaneously though, resistant bacteria continue to emerge fueled by unnecessary as well as by 
inevitable, lifesaving antibiotic use. In order to safeguard these valuable drugs responsible antibiotic 
use is mandatory. 

A German-Austrian Guideline on Antibiotic Stewardship to optimize antibiotic use has been 
published recently. This guideline incorporates successful strategies to slow down resistance 
development and should therefore be implemented in every hospital. But very similar to the 
development of infection control from a voluntary intervention by highly motivated healthcare 
workers into a professional organization, antibiotic stewardship also needs clear structures and the 
availability of trained professionals with dedicated time to be successful. 

Thus antibiotic stewardship with the goal to prevent the emergence of resistance and infection 
control to prevent infections and the transmission of microbes are mutually complementing 
powerful interventions for the safety of patients. 

 

31 Two point prevalence surveys of healthcare-associated infections and antibiotic use 
among inpatients in long-term care facilities for elderly people in Vienna, Austria in 
2014 

Elisabeth E Kanitz 1, A Spina 1, L Richter 1, S Fenkart 1, N Aboulez 2, A Sigl 2, A Berger 2, 
K Tanzmeister 2, S Huhulescu 1, D Schmid 1 

1 Austrian Agency for Health and Food Safety (AGES), Vienna, Austria, 2 Long-term care facilities for 
older adults, Vienna 

There is no consistent surveillance of infections in long-term care facilities (LTCF) in Austria. The aim 
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of our study was to obtain point prevalence estimates of healthcare-associated infections (HAI) and 
antibiotic use among residents of LTCFs for elderlies in Vienna. 

In 2014 we conducted a biannual point prevalence survey (spring: PPS-1, autumn: PPS-2) on urinary, 
respiratory tract and skin-soft tissue infections (UTI, RI, SSTI) using the updated clinical McGeer 
criteria among residents of a consortium of 31 LTCFs. Residents participating in PPS-2 were 
compared to PPS-1 by calculating prevalence ratios (PR). We collected information on demographics, 
care load indicators, risk factors for infections (uretic catheter, skin ulcer, recent operation, hospital 
stay) and antimicrobial consumption. Urinary and stool samples and ulcer swabs were tested by 
culture at AGES; isolates obtained were tested for antimicrobial resistance. Multidrug-resistance was 
defined according to international standard definitions for acquired resistance. 

We recruited 1068 residents in PPS-1 and 1080 in PPS-2; residents did not differ in sex, age and risk 
factors, except in the presence of skin ulcer (11.3% vs 17.3%). The prevalence of at least one HAI was 
2.9% (95%CI: 1.9-3.9) in PPS-1 and 2.6% (95%CI: 1.6-3.5) in PPS-2. The SSTI-prevalence was lower in 
PPS-2 (PR: 0.32, 95%CI=0.10-1.01) and remained significantly different after adjustment for age and 
presence of ulcers (adPR: 0.26, 95%CI=0.07-0.8). The prevalence of UTI and LTRIs, and antibiotic use 
did not differ between the two survey periods. Among 23 isolates found in PPS-1, four of nine 
Staphylococcus aureus isolates were multiresistant, and among 17 isolates in PPS-2, two of eight 
Escherichia coli isolates were multiresistant. 

The prevalence of HAIs was in accordance with findings of the European LTCF surveys from 2010 and 
2013 (2.4% and 3.4%). A significant reduction in SSTI-prevalence was observed despite higher 
frequency of skin ulcer. The HAI surveys may have increased awareness of ulcer care among staff. 

 

32 Effects and outcome of coaching in the medical field 

Anne Pieper 

Neustadt, Deutschland 

Professional coaching brings out the best in people. This is not new knowledge, it is just not yet 
known in the medical profession. And if it is known, it is not been used adequately. 

Traditional soft skill training for medical doctors is based on problem solving methods. Despite 
breakthroughs in motivation and training, too many of them fall back on advice, suggestion, 
programming and criticism. 

Coaching is inspired communication. It is listening, observing and giving feedback. As medical doctors 
are trained in professional coaching skills, they find out where the patient is and where they want to 
go. Together they create a game and an invitation to play their way back into health. Not only 
patients benefit from these tools, also the whole team will enjoy good communications, clear 
instructions and coherence. 

As a orthopedic surgeon, a coach and trainer, as well as a patient I know the different roles and 
outcomes of many behaviors. Our words as medical doctors still have big influence to the outer 
world. We need to be aware of that and direct it into bringing health, clarity and reliance to our 
audience. 

Curiosity is the magic ingredient that transforms ordinary people into great players. You will discover 
the internal switch that shifts people from normal, waking attention to the second attention - the 
state of higher awareness known to all great athletes and performers. Your own expanding aliveness 
will lift your team to astonishing levels of achievement. 
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33 Comparing Enterococcus faecalis to Escherichia coli as a test organism for evaluating in 
vivo efficacy of alcohol-based hand rubs (ABHR) 

Miranda Suchomel 1, Dave Macinga 2, 4, Florian Brill 3, Rachel Leslie 4 

1 Medical University Vienna, Vienna, Austria, 2 GOJO Industries, Akron, OH, USA, 3 Dr. Brill + Dr. 
Steinmann, Hamburg, Germany, 4 Northeastern Ohio Medical University, Rootstown, OH, USA 

The World Health Organization and Centers for Disease Control have has called for the development 
of improved methods to evaluate efficacy of hand hygiene products that more closely reflect 
practical use patterns and have success criteria tied to clinical benefit. The test organisms should also 
represent pathogens with environmental stability known for their potential to be spread by 
contaminated hands. 

The aim of this study was to determine the suitability of a non-pathogenic Enterococcus faecalis 
strain as an alternative to Escherichia coli for in vivo efficacy evaluation of ABHR. 

The overall methodology based on European Norm 1500. Test organisms were E. faecalis (ATCC 
47077) or E. coli K12 (NCTC 10538). Hand contamination was performed by either the immersion 
method from EN 1500 or spreading 0.5 mL of a high titer suspension over all surfaces of both hands 
based on ASTM E2755. Volunteers performed a reference procedure according to EN 1500. Testing 
was conducted at two laboratories using E. faecalis and one facility using E. coli. 

E. faecalis yielded pre-values that exceeded those of E. coli by approximately 1-2 log units using 
either mode of contamination suggesting greater survival during the drying procedure. Log RF for E. 
faecalis were in the range typical for E. coli. 

E. faecalis demonstrates strong potential as a test organism representing a pathogen known to 
survive on and be spread by contaminated hands in healthcare settings. Additionally, the low-volume 
contamination procedure is simpler to execute and more closely simulates the condition of hands 
when ABHR use is indicated in clinical settings (e.g. minimally soiled and completely dry). Further 
studies are needed to finalize the method and better understand the sensitivity of E. faecalis to 
alcohols to ensure it may differentiate product performance similar to E. coli.  

 

34 Praxisbezug und Grenzen des bei der Desinfektion von Medizinprodukten 
angewandten A0-Konzeptes 

Niels Buchrieser, MSc 

Institut für angewandte Hygiene 

For a long time temperature-time-combinations that are confirmed to be effective were used for 
thermal disinfection. By commencement of the EN ISO 15883 in 2005 the A0-Concept, a 
mathematical model for the calculation of the disinfection efficiency, has been introduced. The goal 
of this study was to evaluate the microbiological validity of the A0-Concept. Furthermore A0-values 
that are recommended in EN ISO 15883 and by the Austrian Society for Sterile Supply (ÖGSV) were 
rated. The test organism that was used is Enterococcus faecium ATCC 6057. A germ suspension of 
this strain with a cell count of 2-3*10^10 cfu/ml was prepared. After different heat exposure times 
and temperatures (65-95 °C at 5 °C steps) the reduction of colony forming units was measured. For 
the comparison of different temperature-time-combinations that result in the same A0-value, a 
difference in the germ reduction of up to 7.9 log levels could be observed. The inactivation of 
E.faecium at lower temperatures and longer exposure times was never as effective as the 
inactivation at higher temperatures and shorter exposure times. The A0-value of 30 which is 
recommended by the ÖGSV for the disinfection of dishes seems to be sufficient only at temperatures 



29 

≥ 80 °C. The in EN ISO 15883 given A0-value of 60 for the disinfection of bedpans may be too low 
considering that at this setting the inactivation of heat resistant enterococci in high cell count has to 
be achieved. The standard recommends an A0-value of 600 for the disinfection of surgical 
instruments. From the bacteriological point of view this A0-value seems to be sufficient. From the 
obtained data D- and z-values were calculated. 

 

35 Die sachgerechte hygienische Aufbereitung von Medizinprodukten und 
Einrichtungsgegenständen 

Marion Krejci, Gabriele Ettenberger-Bornberg 

HYGline GmbH Hygiene issues & Management, OFI - Österreichisches Forschungsinstitut für Chemie 
und Technik 

Für die Auswahl eines geeigneten Flächendesinfektionsmittels ist entscheidend, welche Arten von 
Mikroorganismen abgetötet werden sollen. Hierbei können Desinfektionsmittellisten wie das 
Expertisenverzeichnis der ÖGHMP oder des VAH eine Entscheidungshilfe bieten. Darüber hinaus gilt 
es, die Funktionalität und den Werterhalt des Medizinproduktes oder Einrichtungsgegenstandes 
sicherzustellen. 

Die Praxis zeigt, dass es durch falsche oder fehlerhafte hygienische Aufbereitungen zu vielfältigen 
Materialschäden auf Oberflächen kommen kann. Die Ursache findet sich häufig in den 
bereitgestellten, oft nur unzureichenden Aufbereitungsverfahren. Schreibt der Hersteller 
beispielsweise nur eine Reinigung der Oberfläche des Medizinproduktes mit einer „milden 
Seifenlösung“ vor, so entspricht dies nicht dem Stand des Wissens hinsichtlich der notwendigen 
mikrobiellen Dekontamination. Häufig wird auch nicht auf die im deutschsprachigen Raum 
geforderten Desinfektionsmittellistungen der ÖGHMP oder des VAH´s eingegangen. Stattdessen 
finden sich Empfehlungen von Desinfektionsmitteln, die nur im amerikanischen oder asiatischen 
Raum bekannt sind. 

Diese Erfahrungen und der Umstand, dass die Recherche für den Aufbereitungsprozess für Anwender 
mit einem erheblichen Zeitaufwand verbunden ist, hat die Hygline GmbH hygiene issues & 
managment und eine Gruppe engagierter Experten (aus den Bereichen Krankenhaushygiene, 
Industriehygiene, Analytik und Chemie sowie Produktentwicklung und Innovation) bewogen, eine 
elektronische Informationsplattform ins Leben zu rufen. Mit der EICHY Datenbank für 
Materialverträglichkeit www.eichy.eu (European Interdisciplinary Committee for Hygiene & 
Compatibility Testing of Medical Devices) ist es möglich Hersteller und Vertreiber von 
Produkten/Medizinprodukten bei der Erfüllung der in §§ 93 und 94 des Medizinproduktegesetzes 
(MPG), BGBl. Nr. 657/1996, idgF., festgelegten Anforderungen an die Aufbereitung von 
Medizinprodukten zu unterstützen. Darüber hinaus, werden auch gewonnene Forschungsergebnisse 
(z.B. Forschungsprogramm FFG Coin „Kooperationen und Netzwerke“ 09.2013 bis 09.2015) auf der 
Datenbank veröffentlicht. (Projektpartner: Happy Plating GmbH, Hygline GmbH, Mediserv-Gheorghe 
Zsigmond, FH-Oberösterreich Studienbetrieb GmbH, ÖTI – Inst. f. Ökologie, Technologie und 
Innovation GmbH, OFI -Österreichisches Forschungsinstitut für Chemie und Technik). Fachgerechte 
hygienische Aufbereitung verhindert Infektionen, verlängert die Funktionalität des Medizinproduktes 
und spart Kosten!
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36 Virus-inactivating properties of chemical disinfectants in hospital hygiene – new 
developments in test methods 

Jochen Steinmann, Florian H.H. Brill, Eike Steinmann 

Dr. Brill + Partner GmbH Institute for Hygiene and Microbiology, Norderoog 2, D- 28259, Bremen 

Chemical disinfectants used in human medicine for hands, surfaces and instruments must 
demonstrate a sufficient activity against viruses to interrupt their transmission. Nowadays the 
virucidal claims are mainly based on quantitative suspension assays with representative viruses 
following German, French or European norms. Recently, tests with viruses have been developed 
mainly simulating practical conditions for hand and surface instruments. In Germany, a Guideline was 
developed for surface disinfectants with a limited virucidal (enveloped viruses) and virucidal 
(enveloped and non-enveloped viruses) claim. A corresponding norm exists as prEN 16777 (without 
mechanics) with adeno- and norovirus as test viruses in Europe. Own data are showing that the 
4-field-test (surface test with mechanics) which was developed with bacteria and candida can also be 
used with viruses thus allowing to create a claim for wipes. E.g. the polyomavirus SV40 strain 777 
which is regarded as surrogate for human papillomaviruses including high risk types like HPV 16, 18 
can be introduced in the 4-field-test to demonstrate an efficacy of wipes in a phase 2, step 2 assay. 
These wipes are often used for manual cleaning of vaginal ultrasound probes requiring a high-level 
instrument grade disinfectant.  

For hands hygiene the murine norovirus (MNV) is a good candidate to test hand rubs for the efficacy 
to inactivate viruses. Commercial available products can be tested with 70% w/w ethanol as 
reference following the procedure described in the EN 1500. In the future, a virucidal hand rub in 
Europe must fulfill the requirement of the EN 14476 und the hand test with MNV.  

Own data resulting from surface tests and from assays with artificially contaminated hands clearly 
demonstrate that virucidal testing can be done under practical conditions. Thus, these claims will 
increase safety of patients and staff when using chemical disinfectants. 

 

37 Inactivation of microbicidal active halogen compounds by sodium thiosulphate and 
histidine/methionine for quantitative killing assays 

Barbara Böttcher, Markus Nagl 

Department of Hygiene, Microbiology and Social Medicine, Division of Hygiene and Medical 
Microbiology, Medical University of Innsbruck, Innsbruck, Austria 

Background: 

Rapid inactivation of antimicrobial test agents after exact incubation times with microorganisms is 
required in quantitative killing assays. Sodium thiosulphate and a combination of methionine and 
histidine were compared for neutralisation of active halogen compounds. 

Methods: 

Test oxidants were mixed with surplus sodium thiosulphate (3% - 6%) or histidine/methionine (1% 
each) in phosphate-buffered saline and incubated for different times, followed by addition of 
Staphylococcus aureus, Escherichia coli, or Pseudomonas aeruginosa at 1000 CFU/ml. After further 
incubation, quantitative cultures were performed. 

Results: 

Thiosulphate did not sufficiently inactivate chlorine and bromine compounds, indicated by a 10-fold 
(S. aureus) up to <100-fold (E. coli, P. aeruginosa) reduction of CFU. 

This was particularly true for high concentrations of the oxidants of approximately 50 mM, for highly 



31 

reactive agents (HOCl and bromamine T) more than for chloramine T and N-chlorotaurine, and for 
short pre-incubation times before addition of the bacteria. By contrast, histidine/methionine proved 
to be suitable for chloramines and bromamine T and for low concentrations of HOCl (0.07%). HOCl at 
0.7% could neither be inactivated by thiosulphate nor by histidine/methionine. In contrast to 
chlorine and bromine compounds, iodine was neutralized by thiosulphate, but not by 
histidine/methionine. 

Conclusions: 

Histidine/methionine is superior to inactivate chlorine and bromine and should replace sodium 
thiosulphate at least in killing tests with high concentrations of these disinfectants. Inclusion of a very 
short reaction time (maximum one minute) of test oxidant and neutralising substance before 
addition of bacteria is decisive in inactivation tests to gain reliable results. 

 

38 Neue ESCMID-Diagnostik-Leitlinie für C. difficile Infektion 

Franz Allerberger 

Österreichische Agentur für Gesundheit und Ernährungssicherheit (AGES), Wien 

In Österreich werden stationär pro Jahr mindestens 2.500 Enterokolitiden durch Clostridium difficile 
behandelt. Der schnellste diagnostische Zugang ist der direkte Nachweis von Clostridientoxinen im 
Stuhl. Angezüchtete Erreger müssen auf ihre Befähigung zur Bildung von Toxinen geprüft werden. 
Der direkte Nachweis von Clostridientoxinen im Stuhl des Patienten oder der kulturelle Nachweis von 
toxinbildendem C. difficile (toxigene Kultur) sind hinweisend, aber nicht beweisend für eine C. 
difficile-Infektion (CDI). Grundsätzlich sollten im Labor nur ungeformte Stühle auf C. difficile -Toxin 
getestet werden. Sekundäre Labortests zur Bestätigung eines Therapieerfolgs sind nicht zielführend. 
Auch von der Untersuchung von Stuhlproben von Säuglingen in Alter von unter einem Jahr sollte im 
Regelfall Abstand genommen werden. Tests zum Nachweis von Common Antigen 
(Glutamatdehydrogenase, GDH) stehen als Schnelltest sowie zur Bestätigung von Kulturisolaten zur 
Verfügung. Das Common Antigen findet sich sowohl bei toxinogenen als auch bei nicht 
toxinbildenden C. difficile-Stämmen. Die PCR wird zunehmend für den direkten Toxingennachweis 
aus Stuhlproben angewendet. Bezüglich des adäquaten labordiagnostischen Vorgehens finden sich 
derzeit noch kontroverse Ansichten. Das Update (Crobach et al. 2016) der erstmals im Jahr 2009 
veröffentlichten Guideline der European Study Group on Clostridium difficile Infection empfiehlt: Ein 
positiver Labornachweis – Nachweis von GDH, Toxin A oder B oder tcdB – bei einem 
symptomatischen Patienten ist diagnostisch nicht genügend. Deshalb wird die Verwendung eines 
2-Schritt-Algorithmus empfohlen. Stuhlproben mit einem positiven Erstergebnis sollten mit einer 
ergänzenden Methode auf GDH, Toxin A oder B oder tcdB untersucht werden, um falsch positiven 
Testergebnissen vorzubeugen. Proben die negative EIA-Resultate auf freies Tox A / B erbringen, aber 
mittels GDH-EIA, NAAT oder toxigener Kultur positive Resultate zeigen, erfordern eine klinische 
Evaluierung um CDI von einem asymptomatischen Trägerstatus zu unterschieden. Ein negativer 
Toxinnachweis gilt diagnostisch als genügend. Isolate von Patienten mit schweren Verläufen 
(Todesfälle sowie chirurgische Intervention oder Intensivpflege) sollten zur Erkennung hochvirulenter 
Stämme grundsätzlich der PCR-Ribotypisierung zugeführt werden. 
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39 A summary of Nalidixic acid and Ciprofloxacin resistant Salmonella Stanley outbreaks 
linked to turkey meat consumption from 2011 to 2015 in Austria 

Sabine Maritschnik 1, Elisabeth Eva Kanitz 1, Christian Kornschober 2, Franz Allerberger 1, Daniela 
Schmid 1 

1. Austrian Agency for Health and Food Safety (AGES), Währingerstraße 25a, 1096 Vienna, Austria, 2. 
Austrian Agency for Health and Food Safety (AGES), National Reference Laboratory for Salmonella, 
Beethovenstraße 6, 8010 Graz 

Background 

Prior to 2011, Salmonella (S.) Stanley was rarely reported in Austria. From September 2011 to date, 
increased numbers of non-travel related cases of S. Stanley resistant to Nalidixic acid (Nx) were 
observed. Aim of the investigations of the case increase was to identify sources of infection and 
reservoir(s), in order to implement control measures. 

Methods 

Outbreaks were described by person, place and time using outbreak-specific case definitions. S. 
Stanley isolates obtained from the cases were characterised by resistance pattern and pulsed-field 
gel electrophoresis (PFGE). We performed retrospective case-cohort analyses and trace-back 
analyses to identify the chains of spread. 

Results 

In 2011, out of 59 cases of infection with Nx-resistant S. Stanley, 32 were included in a local outbreak 
in Carinthia. Isolates from cases, foodstuff (sauce for turkey kebap) and environmental samples were 
indistinguishable from each other and from a European-wide outbreak causing strain in 2012 (Belgian 
strain). In 2012, a total of 120 cases of Nx-resistant S. Stanley infection were identified in Austria, 
including 62 cases associated with a local outbreak in Upper Austria. Case-cohort-analyses identified 
potato salad as the possible outbreak source, prepared by a Belgian strain excreting food handler, 
who frequently consumed turkey. The Belgian strain was found in the only Austrian turkey hatchery, 
the Hungarian parent flock and in nine of the 140 Austrian turkey fattening farms. In 2014 and 2015, 
a total of 80 and 141 cases of Nx-/Ciprofloxacin-resistant S. Stanley infection occurred, respectively. 
Isolates from cases and turkey kebap were indistinguishable from the Belgian strain and could be 
traced-back to a Hungarian turkey fattening and slaughtering facility. 

Conclusions and Recommendations 

Epidemiological and microbiological investigation findings strongly suggest that a contamination in 
the turkey production chain, with an origin in Hungary, remains the main reservoir for S. Stanley 
strains over five years. 

 

40 Tetracycline resistance in the Lactobacillus buchneri group 

Sigrid Mayrhofer, Marlies Feichtinger, Wolfgang Kneifel, Konrad J. Domig 

BOKU - University of Natural Resources and Life Sciences Vienna, Dept. of Food Science and 
Technology, Institute of Food Science, Vienna, Austria 

The scientific knowledge about lactobacilli has expanded considerably over the last several decades, 
permitting a more reliable process control in fermented food and feed production due to their 
application as starter cultures. Each microbial strain that is applied in food or feed nowadays has to 
be assessed regarding its safety.  
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Because there is a sufficient body of knowledge, all strains within the species Lb. kefiri, Lb. hilgardii 
and Lb. buchneri are assumed to be safe and possess the Qualified Presumption of Safety (QPS) 
status of the European Food Safety Authority (EFSA). Subsequently, strains of these species do not 
need any further specific demonstration of safety than confirming the absence of any acquired or 
transmissible antibiotic resistance determinants. Of these determinants, tetracycline resistance 
genes are especially predominant in lactobacilli. 

Thus, a total of 128 strains belonging to the Lb. buchneri group (Lb. buchneri, Lb. diolivorans, Lb. 
farraginis, Lb. hilgardii, Lb. kefiri, Lb. kisonensis, Lb. otakiensis, Lb. parabuchneri, Lb. parafarraginis, 
Lb. parakefiri, Lb. rapi, Lb. senioris, and Lb. sunkii) were examined for their susceptibility to 
tetracycline. The tetracycline minimum inhibitory concentrations (MICs) were assessed by broth 
microdilution method. Subsequently, the presence of tetracycline resistance genes was investigated 
using PCR. Selected strains were additionally tested for a broader range of tetracycline resistance 
genes using microarray technique. Applying the tetracycline cut-off values defined by EFSA for 
heterofermentative and obligately homofermentative lactobacilli, 97.6% of the strains would have 
been categorized as tetracycline-resistant. However, none of the tested tetracycline resistance genes 
could be detected by PCR or microarray analysis. Furthermore, the MIC distribution of all strains was 
unimodal and at the higher tetracycline concentration range. Thus, it is assumed that the 
tetracycline-resistance in the Lb. buchneri group strains is intrinsic, which complies with the 
requirements defined in the QPS outline. 

 

41 Toxin production or not? - Temperature, a cardinal parameter for cereulide 
biosynthesis in emetic Bacillus cereus 

Markus Kranzler, Sandra Marxen, Katharina Stollewerk, Michael Sulyok, Katia Rouzeau, Timo Stark, 
Thomas Hofmann, Monika Ehling-Schulz 

Institute of Microbiology, Department of Pathobiology, University of Veterinary Medicine Vienna, 
Austria; Chair of Food Chemistry and Molecular Sensory Science, Technical University of Munich, 
Germany; Center for Analytical Chemistry, Department of Agrobiotechnology (IFA Tulln), University 
of Natural Resources and Life Sciences, Vienna, Austria; Food Safety Microbiology, Nestec Ltd, Nestlé 
Research Center, Lausanne, Switzerland 

Foodborne intoxications caused by bacterial toxins are steadily increasing in Europe. The emetic 
toxin cereulide, produced by a Bacillus anthracis-related lineage of Bacillus cereus, has gained high 
relevance in food production and safety, due to its toxicity and resistance against heat, proteolysis 
and extreme pH conditions. Cereulide is a dodecadepsipeptide, composed of alternating α-amino 
and α-hydroxy acids (D-O-Leu–D-Ala–L-O-Val–L-Val)3, that is produced non-ribosomally by a modular 
enzyme complex named cereulide synthetase (Ces NRPS) [1]. Recently, a screening approach of 
emetic strains revealed an unexpected huge diversity of chemical toxin variants with highly variable 
toxigenic potential, ranging from literally non-toxic to about 10-fold more cytotoxic than the known 
cereulide [2,3]. External factors, such as temperature, availability of oxygen and environmental 
stressors, are crucial for the synthesis of cereulide, but hitherto nothing is known if and how extrinsic 
factors are influencing the amount and composition of toxin variants. Thus, we aimed to survey the 
influence of temperature on the synthesis of cereulide and its variants in detail. For this purpose, 
temperature effects on a transcriptional, translational and post-translational level were monitored 
over the complete temperature growth range of emetic B. cereus. In contrast to bacterial intrinsic 
factors which exert intensive control of cereulide synthesis on a transcriptional level, the extrinsic 
factor temperature has a major impact on the cereulide synthesis mainly on a post-translational 
level. Notably, the growth temperature had a significant influence on the composition of cereulide 
variants, indicating a pivotal role of temperature in terms of food safety standards. 

[1] Ehling-Schulz et al., Front Microbiol 2015 
[2,3] Marxen et al., ABC 2015; Sci Rep 2015 
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42 Novel stress survival islet SSI-2 in Listeria monocytogenes ST121 

Eva Harter, Eva M. Wagner, Andreas Zaiser, Martin Wagner, Kathrin Rychli 

Institute for Milk Hygiene, University of Veterinary Medicine Vienna 

Listeria monocytogenes is a food-borne pathogen responsible for listeriosis, a rare but severe 
disease. L. monocytogenes is able to resist extreme environmental stresses and to persist in 
food-processing environments for months and even years. Recently, two genes from non-pathogenic 
Listeria innocua, lin0464 and lin0465, have been found to be inserted in a hypervariable genetic 
hotspots, flanked by the genes lmo0443 and lmo0449 in L. monocytogenes. Lin0464 is a putative 
transcriptional regulator and Lin0465 an intracellular pfpI protease. Strains devoid of lin0464/lin0465 
harbor either the stress survival islet-1 (SSI-1) or a homologue of the LMOf2365_0481 gene. 

PCR screening and analysis of available genome sequences revealed that all strains of cloning 
complex 121 including mainly ST121 strains harbor lin0464/lin0465. 

To elucidate the function of Lin0464 and Lin0465, we generated non-polar deletion mutants and 
complemented strains and exposed these strains to distinct stress conditions. While oxidative and 
alkaline stress resulted in decreased survival rates of the lin0465 deletion mutant; acidic, cold and 
salt stress did not have any effect. This phenotype was further restored in the complemented strain. 
Additionally we could show that constitutive expression of lin0465 in strain F2365, which harbors the 
lMOf2365_0481 insert, resulted in increased survival under oxidative and alkaline stress. Additionally 
we detected a role of lin0464 under oxidative stress. 

qRT-PCR experiments revealed a complex expression pattern of lin0464 and lin0465. Gene 
expression of lin0464 decreased under oxidative and alkaline stress at 10°C, whereas lin0465 gene 
expression was unaffected. In contrast, expression of both genes was increased under the same 
stress conditions at 37°C. 

In conclusion we could identify a new stress survival islet-2 (SSI-2) in L. monocytogenes involved in 
alkaline and oxidative stress response.  

 

43 Psychrophile and psychrotrophic spoilers dominate the bacterial microbiome in 
musculature samples of slaughter pigs 

Stefanie U. Wetzels b, c, Evelyne Manna b*, Beate Pinior d, Barbara U. Metzler-Zebeli b, e, Martin 
Wagner a, b, Stephan Schmitz-Esser a, b, f 

a Institute of Milk Hygiene, Milk Technology and Food Science, b Research Cluster ‘Animal Gut 
Health’, c Institute of Animal Nutrition and Functional Plant Compounds, d Institute for Veterinary 
Public Health, e Clinic for Swine, Department for Farm Animals and Veterinary Public Health, 
University of Veterinary Medicine, Veterinärplatz 1, Vienna, Austria., f Department of Animal Science, 
Iowa State University, Ames, USA 

Microbial contamination during pig slaughter and pork processing is often a hidden process which is 
complex to trace and monitor. It represents a unique mixture of microbes that origin from the animal 
itself and microbes deriving from the slaughter equipment and environment. The aim of this study 
was to disentangle the microbial diversity on porcine musculature samples directly after slaughter. 
The hypervariable V1-V2 region of the 16S rRNA gene was amplified from DNA samples of clinically 
healthy slaughter pigs (n=8). Pyrosequencing yielded 37,000 quality-controlled reads, clustering into 
425 operational taxonomic units (OTUs). A diverse microbial composition with 54-159 OTUs was 
detected in all samples. OTUs were assigned to 208 genera and 16 phyla.  
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Interestingly, 6 out of 8 samples were strongly dominated by 1-2 highly abundant OTUs with >10% 
relative abundance (best hits: Serratia proteamaculans, Herbaspirillum huttiense, Pseudomonas 
syringae, Acinetobacter xiamenensis, Aeromonas allosaccharophila, Aeromonas veronii, Brochothrix 
thermosphacta, Acidiphilium cryptum, Helicobacter bovis and Escherichia coli). Aeromonas, 
Pseudomonas, Serratia and Brochothrix contributed to 38% of total microbial contamination. More 
than 75% of all genera belonged to Proteobacteria, Firmicutes or Bacteroidetes. Additionally, gene 
copy numbers of the 16S rRNA gene were quantified by qPCR with general 16S rRNA gene primers 
and Enterobacteriaceae-specific 16S rRNA gene primers. In 1 g musculature, 3.20E+06 16S rRNA gene 
copy numbers and 4.45E+01 Enterobacteriaceae rRNA gene copy numbers were detected. We 
conclude that i.) contamination results in a complex unique microbiome during slaughter, ii.) 
psychrophile and psychrotrophic spoilers dominated the flora and iii.) the exclusive cultivation of 
Enterobacteriaceae underestimate the actual contamination event.  

 

44 Cheese-damaging clostridia in Austrian hard cheese 

Johanna Brändle, Wolfgang Kneifel, Konrad J. Domig 

Institut für Lebensmittelwissenschaften, BOKU - Universität für Bodenkultur, Wien 

The presence of butyric acid producing clostridia in hard cheese does not pose a hazard to human 
health, but it causes a characteristic quality defect, which leads to substantial financial losses for the 
producer. By producing excessive amounts of hydrogen gas, carbon dioxide and butyric acid during 
the ripening process, cheeses develop slits, irregular eyes and an unpleasant rancid off-flavour. The 
main causative agent for this so-called late-blowing defect appears to be Clostridium tyrobutyricum. 
However, in several studies other species such as C. butyricum, C. beijerinckii and C. sporogenes have 
been considered as cheese spoilage organisms too. In a preliminary test, bacteria, which have been 
isolated from grass silage between the 1960s and 1980s, were analysed with current methods 
including species-specific PCR and 16s-rDNA sequencing. Interestingly, many presumptive C. 
tyrobutyricum strains turned out to belong to the species C. beijerinckii instead. On the basis of a 
microbiological case study it should be clarified if C. beijerinckii may play a crucial role as a spoilage 
organism in Austrian cheese. For this purpose, we examined 48 cheese samples with elevated butyric 
acid concentrations by applying cultural methods (spore count determination via MPN, isolation of 
presumptive clostridia, cluster-specific PCR and 16s rDNA sequencing) and culture-independent 
methods (Real-Time PCR, PCR-DGGE). The results of both approaches suggest that C. tyrobutyricum is 
the primary cause of late-blowing in Austrian cheese.  

 

SESSION 8 – MEDIZINISCHE VIROLOGIE 

 

45 Consecutive infections with Influenza A and B virus in children within the seasonal 
epidemic 2014/2015. 

Johannes Möst and Günter Weiss 

MB-LAB, Microbiology Diagnostic Laboratory, Innsbruck; Department of Internal Medicine VI 
(Infectious Diseases, Immunology, Rheumatology, Pneumology), Medical University of Innsbruck 

During the influenza season, which lasted in western Austria from the middle of December until 
middle of April, we performed 1765 PCR tests on samples which were sent to us mainly by 
pediatricians and primary care physicians. Influenza viruses were detected in 647 samples (36,54%), 
among which 533 were from children aged below 14 years (82% of all positive results). In regard to 
the different virus subtypes we identified influenza A in 374 samples, influenza B in 271 and in two 
samples from children we found co-infection with influenza A and B. 
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Surprisingly, we received additional samples for influenza testing from a total of 33 children who had 
been previously diagnosed with influenza A infection but presented again at their pediatrician with 
typical clinical symptoms of influenza. The RT-PCR analysis of these 33 samples for influenza A and B 
indicated no case of influenza A but 13 positive results for influenza B. 

The mean time interval between the diagnosis of influenza A and B was 50 days (range 24-70 days). 
None of these children had been previously vaccinated against influenza, none was considered as 
being immune-deficient and during the first course of influenza A infection none of these patients 
had been treated with oseltamivir. 

In summary, we provide evidence that consecutive infections with influenza A and B viruses can 
occur in children at a clinical significant frequency, and that physicians should take the diagnosis of 
influenza in subjects presenting with influenza like illness into consideration even if these patients 
had been diagnosed with influenza during the same epidemic season. A preceding influenza A virus 
infection may not provide cross protection against influenza B. 

 

46 Infection and replication efficiency of different human cytomegalovirus glycoprotein O 
genotypes 

Julia Kalser, Barbara Adler, Ilija Brizic, Hannes Vietzen, Elisabeth Puchhammer-Stöckl, Irene Görzer 

Department of Virology - Medical University of Vienna 

Glycoprotein O (gO) of human cytomegalovirus (HCMV) is present in the viral envelope as part of the 
trimeric gH/gL/gO complex. The trimeric as well as the pentameric gH/gL/UL128-UL131A 
glycoprotein complex are considered major determinants of HCMV cell tropism. There exist eight 
distinct gO genotypes (GTs), and mixed gO GT infections are common. So far, it is not known whether 
the different gO GTs play a role in modifying HCMV cell tropism and infection dynamics. 

In this study, we aim to investigate whether distinct gO GTs in single and mixed GT infections differ in 
their infection and replication efficiency in fibroblasts and epithelial cells. 

Using the bacterial artificial chromosome (BAC) technology, two gO GT mutants were generated 
differing from the parental HCMV strain TB40-BAC4-luc (GT1c) only by the gO GT3 or GT4 sequence, 
respectively. The infection and replication efficiency of the gO mutants compared to the parental 
strain in human foreskin fibroblasts (HFFs) and adult retinal pigment epithelial (ARPE) cells were 
determined, by infecting these cells with the single gO GT strains (GT1c, GT3, GT4) or a mixture 
thereof. 

In infection efficiency experiments, the single gO mutants yielded higher ARPE/HFF ratios than the 
parental strain. Likewise, the mixtures produced higher ARPE/HFF ratios than the parental strain. 
Growth curve analysis over 15 days revealed that in ARPE cells, the gO mutants and the mixtures 
produced higher amounts of cell-associated virus and released more cell-free virus than the parental 
strain alone. The distinct strains show the same infection and replication pattern, regardless of 
whether infecting as single strain or within a mixture. 

The gO GT mutant strains displayed higher infectivity and replication efficiency in epithelial cells than 
the parental strain, both in single and mixed gO GT infections. Hence, HCMV cell tropism might be 
shaped by the distinct gO GTs.  

 

47 Specificities of human CD4+ T cell responses to the live attenuated yellow fever virus 
vaccine (17D-204) 

M. Koblischke 1, J. Schwaiger 1, M. Mackroth 2, I. Fae 3, B. Knapp 4, G. Fischer 3, K. Stiasny 1, B. 
Fleischer 2, F. X. Heinz 1 and J. H. Aberle 1 
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Yellow fever virus (YFV) is an important human-pathogenic flavivirus which can cause severe 
hemorrhagic disease. The highly effective live attenuated YFV vaccine, YF-17D, stimulates all arms of 
the immune system. Particularly neutralizing antibody responses, directed against the major 
envelope protein (E), are an established correlate of protection. The production of such antibodies by 
B cells requires interaction with CD4+ T cells which recognize MHC class-II-restricted epitopes within 
virion proteins, internalized by B cells. For the structurally similar tick-borne encephalitis virus (TBEV), 
we have recently shown (Schwaiger et al., 2014) that not only amino acid sequences but features of 
the 3-dimensional structure of virus proteins affect the specificities of CD4+ T cells and their 
predictability by computer algorithms. In the present study, we determined the specificity of human 
CD4+ T cell responses to YFV structural proteins C (capsid), prM/M (membrane) and E (envelope) in 
CD8-depleted PBMCs from 82 YFV (17D-204) vaccinees, using a highly sensitive interleukin-2 (IL-2) 
ELISPOT and overlapping 15-mer peptides covering the entire sequence of each protein. The CD4+ T 
cell response was directed against all YFV structural proteins but predominately against the major 
envelope protein (E). Similarities of YFV and TBEV immunodominance patterns corroborate the 
influence of structural features on the selection of epitopes along the MHC class-II pathway. 

 

48 Association of Human IgG1 Heavy Chain Variants with Neutralization Capacity and 
Antibody Dependent Cellular Cytotoxicity against HCMV 

Vietzen Hannes, Görzer Irene and Puchhammer- Stöckl Elisabeth 

Department of Virology, Medical University of Vienna 

Human Cytomegalovirus (HCMV) leads to increased morbidity and mortality in immunocompromised 
individuals. The human HCMV specific antibody (AB) response limits virus spread but its fine 
specificity is poorly understood. We here analyzed the impact of HCMV specific IgG1 AB heavy chain 
variants in the CH1 region on AB neutralization and on induction of NK cell mediated AB depended 
cellular cytotoxicity (ADCC). 

A total of 100 HCMV seropositive individuals was tested for the IgG1 CH1 genetic marker (GM) 3/17 
variants by genotyping. In one serum sample of each patient the 50% neutralization titer (NT50) was 
determined by neutralization ELISA. Furthermore, the NK cell activation of these samples was 
analyzed in a bioluminescent mechanism of action (MOA) assay with FcγRIIIa receptor-expressing 
effector cells, and the 50% effective concentration (EC50) was determined. In addition, HCMV 
specific IgG1 ABs bound to infected cells were quantified by immunofluorescence. Differences 
between the GM variant groups were statistically analyzed. 

Genotyping of the study cohort revealed that 51 patients had the IgG1 GM 3/3 variant, 37 the GM 
3/17 and 12 donors the GM 17/17 variant. The NT50 of patient ABs was significantly lower in 
individuals encoding for GM 3/17 compared to that with the GM 3/3 variant (P= 0.0167; 
Mann-Whitney test), revealing a higher neutralization capacity in persons with the GM 3/17 variant. 
Also, ABs of individuals encoding for the GM 3/17 allotype were found to activate more efficiently 
FcγRIIIa receptor-expressing effector cells compared to ABs of patients with GM 3/3 and GM 17/17 
variants (differences in theEC50: P= 0.0003 and P= 0.0071, respectively; Mann-Whitney test). IgG1 
binding assays revealed no significant differences between the variants. 

The data provide evidence that the GM 3/17 variants in the IgG1 AB heavy chain constant region of 
patients are associated with effector functions of HCMV specific IgG ABs. 
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49 The chemokine CXCL-10 can be used as marker to determine the stage of Parvovirus 
B19 infection 

Weseslindtner L.1, Hedman L. 2, Hedman K. 2 and Aberle JH. 1 

1 Department of Virology, Medical University of Vienna, Vienna, Austria 2 Haartman Institute, 
Department of Virology, University of Helsinki, Helsinki, Finland 

Background: 

Persistent Parvovirus B19 (PAV B19) DNAemia and prolonged DNA detection by PCR make it difficult 
to accurately determine the stage of the infection, which is of clinical importance when the infection 
is diagnosed in pregnancy. In this study we investigated whether serum concentrations of the 
chemokine CXCL-10 may discriminate between acute and past infection in patients with PAV B19 
DNAemia. 

Methods: 

PAV B19 DNA positive serum samples from 222 immunocompetent patients were investigated for 
virus-specific IgM and IgG. In 184 of these patients IgG avidity and IVP-2/KYVTGIN-IgG ratios 
(in-house assays) were assessed in order to determine the serological stage of infection. PAV DNA 
levels, quantitated by an in-house real time PCR assay, and serum CXCL-10 concentrations, assessed 
by a quantitative ELISA, were comparatively analyzed and correlated to the different serological 
stages of PAV B19 infection. 

Results: 

Acute PAV B19 infection was associated with a significant increase of CXCL-10 levels as compared to 
baseline levels in samples obtained before the infection (p=0.0005, Wilcoxon signed-rank test). 
Furthermore, there was a strong correlation between the levels of CXCL-10 and PAV 19 DNA among 
all samples (p<0.0001, Spearman correlation). The highest CXCL-10 levels were detected in acute 
phase samples that were IgM positive (p<0.001, Kruskal-Wallis test) and displayed low IgG avidity 
(p<0.0001, Mann-Whitney U test). Receiver Operating Characteristic (ROC) analysis revealed that 
acute and past infection could be clearly discriminated when either CXCL-10 or PAV B19 DNA levels 
were used as a marker (p<0.0001, AUC=0.90 and p<0.0001, AUC=0.97). The highest discriminatory 
capacity, however, was detected when CXCL-10 levels and PAV B19 DNA loads were used as 
combined markers. 

Conclusion: 

CXCL-10 may serve as additional marker to discriminate between acute and past infection in PAV B19 
DNA positive samples and may improve the discriminatory ability of viral DNA measurements alone. 
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50 Results of 18 years of Toxoplasmosis-screening in Styria 
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Austria is one of the few countries with an obligatory screening for toxoplasmosis in pregnancy. In 
two federal states of Austria, Upper Austria and Styria, the examinations of sera from pregnant 
women are centralized. The data of Styria for the time-period 1995 – 2012 were analysed. The study 
included 353,599 tests from 103,316 women during 158,571 pregnancies.  
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In the study period the proportion of latent Toxoplasma-infections in pregnant women declined from 
43.3% in 1995 to 31.5% in 2012. In agreement the rate of new infections between two pregnancies 
decreased 4.2% per year. At the end of the period 0.6% intergravid seroconversions per year 
occurred. The mean value of the whole period is 0.72% intergravid seroconversions per year. The 
rates of seroconversions in pregnancies are slightly lower; on average 0.52% seroconversions in 
pregnancies per year were registered.That means one new infection in 409 pregnancies can be 
expected. The difference (28 %) between intergravid and intragravid rates of seroconversions may be 
attributable to the effects of primary prevention. There is no general systematic approach of primary 
prevention implemented in Austria. Nevertheless gynecologists usually give advise concerning risk 
factors of Toxoplasma infections to be avoided during pregnancy. To our knowledge it is the first 
time that infection rates are directly measured. 

 

51 Herpetophagic ticks and mites in Austria and their significance for human disease 

Andreas R. Hassl 

Department of Specific Prophylaxis and Tropical Medicine, Center for Pathophysiology, Infectiology & 
Immunology, Medical University of Vienna 

Field studies conducted in Central Europe revealed that up to 75 % of the free-living reptile 
specimens are parasitized by hard ticks of the family Ixodidae. In contrast an infestation with 
blood-sucking mites was only very rarely reported. Especially nymphs of the indigenous ticks Ixodes 
ricinus, I. trianguliceps, and Haemaphysalis concinna are known to feed readily on lizards and snakes. 
However, captive reptiles can significantly be harassed by parasitic mites of the genus Ophionyssus 
and occasio­nally by ticks also. In synanthropic or artificial habitats protonymphs and adults of 
Ophionyssus natricis, O. lacertinus, and O. saurarum, the only autochthonous herpetophagic mite 
species, plague reptiles, sometimes in exorbitant high numbers. Established tick populations are 
rarely found in anthropogenic habitats, except for the strictly stenoxenous, primordially 
Mediterranean species Hyalomma aegyptium. No tick or mite species is known to parasitize 
amphibians in Central Europe, not even accidentally. 

Ophionyssus mites are eager to attack man in case of starvation, causing itchy nodules, redness, and 
blisters, but they do not transmit any pathogens to man. Ixodes ricinus is a very effective vector of 
some dangerous tick-borne pathogens. But there is only one tick-borne etiologic agent associated 
with reptiles, the bacterium Borrelia lusitaniae, which is one of several local pathogens causing Lyme 
borreliosis in man. It is transstadially transmitted by I. ricinus, but not transovarially, which is why the 
tick cannot serve as reservoir host. In Central Europe, the most important reservoir hosts are the 
lizards Lacerta agilis and Podarcis muralis. There is a high probability of B. lusitaniae spirochetes to 
occur in habitats with rich syntopic populations of both, I. ricinus and lizards. By entering such 
habitats during recreational activities the risk of acquiring a Lyme disease seems to be considerable.  

 

52 Historischer Abriss der Syphilis im Kontext mit ihrer soziokulturellen Bedeutung für die 
Gesellschaft im deutschsprachigen Raum. 

Lohan Mechthild Charlotte Luise, Koidl Christoph, Kranzelbinder Bettina 

Institut für Hygiene, Mikrobiologie und Umweltmedizin. Medizinische Universität Graz, 
Universitätsklinik für Dermatologie und Venerologie. Medizinische Universität Graz 

Hintergrund: 

Seit mehr als 500 Jahren geißelt die Syphilis die Menschen in Europa, wellenartig, wobei seit 2010 ein 
erneuter Anstieg der Inzidenz zu verzeichnen ist.  

 



40 

Sie selbst und ihre Folgen haben die gesellschaftliche Entwicklung soziokulturell in den 
verschiedenen Jahrhunderten mehr oder weniger bis heute geprägt. 

Methoden: 

Retrospektive Quellenanalyse von Literatur und Medien zur Lues und deren Interpretation zur 
medizinhistorischen und soziokulturellen Wirkung auf die Gesellschaft mit Beschränkung auf den 
deutschsprachigen Raum (Österreich und BRD). 

Ergebnisse: 

Anhand medizinhistorischer Analysen kann nachgewiesen werden, daß die Syphilis in den letzten 
Jahrhunderten maßgeblich das private und öffentliche Leben in allen Gesellschaftsschichten 
beeinflußt hat. Sie hat Spuren in allen Facetten der Gesellschaft hinterlassen, vor allem in der 
medizinischen Wissenschaft, aber auch im Sozialen, Kunst, Mode, Literatur bis hin zur Politik. 
Bestehende moral-ethische Normen, insbesondere des Sexuallebens, erfuhren durch sie im Sinne 
eines evolutionären Prozesses ebenfalls epochenprägende Veränderungen. Trotz 
Heilungsmöglichkeiten, welche erst seit einhundert Jahren sicher sind, unterliegen Infizierte bis 
heute noch der Tabuisierung und Stigmatisierung. Therapieformen und Prävention fanden im 
historischen Kontext eine Diskussion. 

Schlussfolgerung: 

Obwohl Krankheit und Tod bringend, zeigt sich die Syphilis im Spiegel der Zeit trotzdem als ein 
innovatives, die Gesellschaft weiterentwickelndes und prägendes Element. Ihr erneuter 
Inzidenzanstieg kann als eine neue gesellschaftliche Herausforderung gesehen werden. Es bedarf 
somit besseren, effektiveren und zielorientierteren Formen der Prävention. 

 

53 Optimized methods for L. pneumophila release from its Acanthamoeba hosts 
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(1) Institute of Specific Prophylaxis and Tropical Medicine, (2) Institute for Hygiene and Applied 
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Water & Health, Vienna, Austria 

Free-living amoebae (FLA) and particularly acanthamoebae serve as vehicles and hosts for Legionella 
pneumophila, among other pathogenic microorganisms. Within the amoebae, L. pneumophila 
activates a complex regulatory pathway that enables the bacteria to resist amoebal digestion and to 
replicate. Moreover, the amoebae provide the bacteria protection against harsh environmental 
conditions and disinfectants commonly used in engineered water systems. To study this ecological 
relationship, co-culture and infection models have been used. However, there is a lack of data 
regarding the effectiveness of the different methods used to release intracellular bacteria from their 
amoebal hosts. The aim of this study was to evaluate the impact of the methods used to release 
intracellular L. pneumophila cells on the culturability of the bacteria. Furthermore, the standard 
method ISO 11731:1998 for the recovery and enumeration of Legionella from water samples was 
evaluated for its suitability to quantify intracellular bacteria. The release treatments enhanced 
survival of both microorganisms in co-cultures of L. pneumophila and Acanthamoeba. Passage 
through a needle (21G, 27G) and centrifugation at 10,000 × g showed the highest bacterial counts 
when releasing the bacteria from the intracellular state. Regarding the ISO 11731:1998 method, one 
of the tested strains showed no differences between the recovery rates of associated and free-living 
L. pneumophila. However, a reduced bacterial recovery rate was observed for the second L. 
pneumophila strain used, and this difference is likely linked to the survival of the amoebae. 
Mechanical release treatments were the most effective methods for providing bacterial release 
without the use of chemicals that could compromise further study of the intracellular bacteria.  
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The current results demonstrated that the recovery of L. pneumophila from water systems may be 
underestimated if protozoal membranes are not disrupted. 

 

54 Viablity and virulence potential of starving Legionella bacteria 

Barbara Schrammel (A), Sílvia Cervero-Aragó (A), Elisabeth Dietersdorfer (B), Regina Sommer (A), 
Julia Walochnik (B), Alexander Kirschner (A) 

(A) Institute for Hygiene and Applied Immunology, Water Hygiene, Medical University of Vienna, 
Vienna, Austria, (B) Institute for Specific Prophylaxis and Tropical Medicine, Medical University of 
Vienna, Vienna, Austria 

Under adverse conditions legionellae switch to a dormant form and get non-culturable on standard 
media. They may be resuscitated by intracellular growth in host organisms. Whether this viable but 
non-culturable (VBNC) form of legionellae is of health relevance is not known. To better understand 
VBNC legionellae, we established model systems to induce, detect and characterize the transition 
from the culturable to the VBNC state of five Legionella pneumophila and one Legionella micdadei 
strain. Legionella populations were starved in deionised, sterilised water at 45°C. They were 
monitored with respect to culturability, viability (esterase activity, membrane integrity analysed by 
flow cytometry; incorporation rate of leucine) and virulence (binding affinity of antibodies against 
virulence-related, membrane-bound molecules like lipopolysaccharides LPS). Legionella cells became 
non-culturable latest after two weeks. After an initial 1 to 2 log reduction in viable cell numbers, a 
certain part of the population showed stable signs of viability in terms of esterase activity and 
membrane integrity throughout the experiment. Among the starving Legionella populations different 
sub-populations dynamically developed as observed by flow cytometry; i.e cells with high and low 
esterase activity and cells with partly and fully damaged membranes. The incorporation rate of 
leucine was reduced by at least one order of magnitude already after one week of starvation and 
further decreased below detection level until the end of the experiment. Nevertheless, most of the 
membrane bound LPS- and protein structures tested were expressed at a high level throughout the 
experiment. All these data indicate that a certain part of starved Legionella populations enters the 
VBNC state and remains expressing important virulence factors. Thus, it cannot be excluded that 
starved legionellae are of relevance to human health.  

 

55 Infectivity of starving legionellae to amoebae and human macrophages 

Sílvia Cervero-Aragó (a)(b), Barbara Schrammel (a), Elisabeth Dietersdorfer (c), Regina Sommer (a)(b), 
Julia Walochnik (c), Alexander Kirschner (a)(b) 
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Legionellae are ubiquitous bacteria in natural and engineered water systems and the etiologic agent 
of Legionnaires' disease. The proliferation of the bacteria is related to the interaction with free-living 
amoebae, which provide nutrients for the intracellular legionellae and represent a shelter against 
harsh environmental conditions and disinfection techniques. Under unfavorable conditions 
Legionella spp. enter into a viable but not culturable (VBNC) state in which the bacterial cells are 
unable to form colonies on standard medium but are still alive in a dormant state. The aim of the 
current study was to assess the infectivity of artificially produced VBNC Legionella spp. cells to 
amoebae and human macrophages. Six Legionella spp. strains were pushed into a VBNC state under 
starvation conditions at 45°C for five weeks. The transition to such state was monitored by using 
different viability markers.  
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In this work we focussed on monitoring the replication of these Legionella spp. strains firstly within 
an Acanthamoeba strain, and secondly within a human macrophage-like cell line (THP1). Samples 
were taken weekly and co-cultured with the two hosts by using three different bacteria:host ratios. 
Results showed a high variability between the strains tested regarding their replication within the 
amoebal hosts. Most of the strains replicated within amoebae the first week after entering into the 
VBNC state. , After longer times under starvation conditions and only at the highest bacterial 
concentration used replicating bacterial cells were observed. Remarkably, most of the VBNC 
Legionella spp. strains investigated replicated within THP1 cells throughout the five weeks of 
starvation. From this we conclude that starved VBNC Legionella cells may be of relevance for human 
health since they were able to replicate within THP1 cells although they could not be detected by 
cultivation. 

 

SESSION 13 - UPDATE TUBERKULOSE IN KOOPERATION MIT AMERICAN 
SOCIETY FOR MICROBIOLOGY 

 

56 Importance of nucleic acid amplification (NAT) in the diagnosis of mycobacterial 
infections in a private laboratory 

Michael Weizenegger und Elvira Richter 

MVZ Labor Dr. Limbach & Kollegen GbR Im Breitspiel 15, D-69126 Heidelberg 

Laboratory diagnostics has a high impact in identifying mycobacterial infections and designing and 
monitoring antimycobacterial drug regimens. 

Beside the established phenotypic diagnostic methods, molecular techniques play an increasing role 
in the diagnosis of mycobacterial infections. NAT techniques can overcome the burden of time delays 
linked to culture based identification of TB. It enables rapid detection of TB patients and an early 
onset of the treatment. 

Beside detection of TB bacteria, molecular techniques can also facilitate the demonstration of DNA 
mutations associated with drug resistance directly from patient specimens. Sensitivities and 
specificities have reached a quite high level compared to the gold standard. However, culture based 
detection is still necessary for extensive analyses e.g. detection of nontuberculous mycobacteria 
fingerprint analyses and treatment follow-up. 

Molecular tools also cover most of the needs in mycobacterial diagnostics as soon as cultures have 
become positive. Meaningful species identification today relies on molecular tools. Rapid drug 
susceptibility testing (DST) of the most important drugs can also be performed from cultures allowing 
an early identification of MDR and even XDR-TB cases. 

The Heidelberg laboratory is part of the laboratory group Limbach. We are acting within the group 
with a strong focus on mycobacterial diagnostics. Beside the phenotypic methods, we offer a broad 
spectrum of NAT based tests including detection of Mycobacterium tuberculosis complex in patient 
specimens as well as identification of all mycobacterial species and subspecies (e.g. M. abscessus 
subspecies). Furthermore, we can perform molecular DST of M. tuberculosis and from selected non 
tuberculous mycobacteria (NTM) (M. abscessus; M. avium. M. intracellulare group). 

NAT in diagnostics of mycobacteria today is a powerful tool enabling rapid results with sensitivities 
and specificities very close to phenotypic methods. 
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57 Wertigkeit der Mikroskopie im Zeitalter der molekularen TB-Diagnostik 

Roland Diel 

Institut für Epidemiologie, Universitätsklinikum Schleswig-Holstein, Kiel und LungenClinic 
Grosshansdorf 

Zielsetzung: 

Beurteilung der Kosten-Nutzen-Relation beim Einsatzes des Real-time PCR Xpert® MTB/RIF zusätzlich 
zum herkömmlichen Sputum-Ausstrich oder als dessen Ersatz im stationären Diagnostikschema bei 
Verdacht auf Tuberkulose (TB). 

Methoden: 

Jüngst publizierte Kostendaten zur TB-Diagnostik und vergleichende Querschnittsdaten des 
deutschen Nationalen Referenzzentrums für Mykobakterien zur Testgenauigkeit der 
Sputum-Mikroskopie und des Xpert® MTB/RIF sowie zur Latenz bis zum Ergebnis der Kulturen und 
der phänotypischen Sensibilitätsprüfung wurden in ein Kosten-Nutzen-Modell integriert. Mögliche 
Kosteneinsparungen des Xpert® bei der Diagnostik von TB-/MDR-TB-Verdächtigen wurden unter 
Einbeziehung aller Kostentreiber aus der Krankenhausperspektive berechnet. 

Ergebnisse: 

Der Einsatz des Xpert® als Add-on bei im Sputum-Ausstrich positiven oder negativen TB-Verdächtigen 
spart in der Basis-Analyse im Durchschnitt € 48,72 bzw. € 503 pro aufgenommenen Patient im 
Vergleich mit dem herkömmlichen Verfahren. 

Bei im Sputum-Ausstrich positiven oder negativen MDR-TB-Verdächtigen betragen die 
Kosteneinsparungen € 189,56 und € 515,25 pro Person. Ein vollständiger Ersatz der Mikroskopie 
durch den Xpert® würde dem Krankenhaus € 449,98 pro Person sparen. 

In einer probabilistischen Sensitivitäts-Analyse mit Monte-Carlo-Simulation, in welcher die Werte 
sämtlicher Parameter aus vorgegebenen Verteilungen zufällig gezogen werden, ist der zusätzliche 
Einsatz des Xpert® weniger kostspielig bei 46,4% der im Sputum-Ausstrich positiven TB- und bei 
76,2% der im Sputum-Ausstrich positiven MDR-TB-Verdächtigen. 

Bei im Sputum-Ausstrich negativen Patienten werden durch den Xpert® MTB/RIF als Add-on sowohl 
bei suszeptibler TB als auch bei der MDR-TB hingegen immer Kosten gespart; dies gilt auch für den 
vollständigen Ersatz der Mikroskopie durch den Xpert®. 

Schlussfolgerung: 

Mit dem Xpert® MTB/RIF als Add-on zur Sputum-Mikroskopie oder als deren Ersatz kann ein 
Krankenhaus seine Ausgaben bei der TB-Diagnostik reduzieren. 

 

58 Resistenztestung im Zeitalter der molekularen TB-Diagnostik 

Alexander Indra 

AGES (Österreichische Agentur für Gesundheit und Ernährungssicherheit) Institut für medizinische 
Mikrobiologie und Hygiene, Wien 

Abstract wird nachgereicht 
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59 Comparative studies of cleanroom conditions using active and passive sampling 

Herbert Galler 1, Anna-Maria Gutschi 2, Doris Haas 1, Anna-Maria Lesch 2, Juliana Habib 1, Franz F. 
Reinthaler 1 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, 2 Institute of Pharmaceutical Sciences, Department of Pharmacognosy, 
Karl-Franzens-University, Graz, Austria 

Limits for microbial contamination of the air within different cleanroom grades are described in 
Annex I to the EC guide 2010. It describes general requirements for clean rooms whereas four 
cleanliness grades for cleanrooms were distinguished. However, in this Directive limits for 
microbiological monitoring are recommended but no method for air sampling is established. 

The objective of this study was to compare active and passive samplings to know which of the two 
methods are suitable for the investigations the air in sterile workbenches. The active and passive air 
sampler measurements were carried out in three different laminar flow safety cabinets and in three 
conventional laboratory hoods. For the active measurements the MAS 100NT® air sampler with a 
volume of 100 L/min was used. With the passive sedimentation method airborne microorganisms 
were collected by using suitable settle plates. Samplings were taken in a non-operating state of the 
laminar flow safety cabinets. 

A total of 345 measurements were carried out. In 324 cases, the active air sampling detected the 
same or higher values than the passive sampling. The results show that the median value of 
microorganism concentrations was 215 cfu/m³ using the active method and 11 cfu/2h using the 
passive method. The most frequently fungi detected in the air namely, Aspergillus sp., Penicillium sp., 
Cladosporium sp. and Sterilia mycelia were found in both sampling strategies but they differ in the 
order of occurrence. 

The active sampling method should be preferred to the passive method for biocontamination control 
during the production of sterile pharmaceuticals. The EC guideline on good manufacturing practice 
should be expanded for the sampling technique to make results more comparable.
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60 Mobiltelefone - Kinder/Jugendliche - Gehirntumore: Erste Ergebnisse der weltweiten 
MOBI-Kids-Studie aus österreichischer Sicht 

Hans-Peter Hutter 1, Adelheid Wöhrer 2, Lilly Damm 1, Georg Wanek 1, Ulrike Leiss 3, Serge Weis 4, 
Johanna Buchroithner 5, Roman Rieger 6, Christian Freyschlag 7, Bernhard Furtmüller 8, Peter 
Wallner 1, Michael Kundi 1 

1 Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien, 2 Klinisches 
Institut für Neurologie, Medizinische Universität Wien, 3 Universitätsklinik für Kinder- und 
Jugendheilkunde, Medizinische Universität Wien, 4 Institut für Klinische Pathologie und 
Neuropathologie, Landes-Nervenklinik Wagner Jauregg, Linz, 5 Klinik für Neurochirurgie 
Landes-Nervenklinik Wagner Jauregg, Linz, 6 Landeskrankenhaus Gmunden, 7 Universitätsklinik für 
Neurochirurgie, Medizinische Universität Innsbruck, 8 Landeskrankenhaus Kufstein 

Hintergrund: Seit langem werden negative Gesundheitseffekte durch Handynutzung diskutiert. Im 
Fokus stehen häufig Befürchtungen, ob im Speziellen Schäden bei Kindern auftreten. Obwohl immer 
mehr sehr junge Kinder mobile Telekommunikation nützen, ist die Datenlage zu dieser Frage spärlich. 

MOBI-Kids, eine multinationale Fall-Kontroll-Studie, an der 14 Länder beteiligt sind, untersucht, ob 
verschiedene Umwelteinflüsse, frühere Erkrankungen sowie Kommunikationsmittel wie Handy und 
W-LAN Auswirkungen auf die Entwicklung von Hirntumoren bei Kindern und jungen Leuten haben. 

Methode: Rund 900 Gehirntumorfälle (10–24 Jahre) und zwei Kontrollen pro Fall 
(Appendizitis-Patienten; n=1.895) wurden mittels detailliertem Fragebogen (basierend auf dem 
INTERPHONE-Protokoll) untersucht. Die Befragung erfolgte durch geschulte Interviewer. Die 
Expositionsabschätzung umfasste die Verwendung von Kommunikationstechnologien sowie die 
Erhebung anderer EMF-Quellen und weiterer externer konfundierender Faktoren (ionisierende 
Strahlung, Pestizide etc.). Weiters erfolgten Analysen der klinischen, radiologischen sowie 
histologischen Befunde. Länderspezifische Ergebnisse werden Sensitivitätsanalysen unterzogen. 

Ergebnisse: Die Durchführung der Studie erwies sich als äußerst aufwendig und methodisch 
anspruchsvoll (Ansprüche der Ethikkommissionen, Einbeziehung vieler Spitäler, Probleme mit 
Einschlusskriterien). Pro Patient wurden rund 40 Arbeitsstunden aufgewendet. In Österreich wurden 
25 Fälle und 50 Kontrollen rekrutiert. Das Durchschnittsalter lag bei ca. 16 Jahren. Der Anteil an 
Langzeit-Usern war höher als erwartet: Rund 14% aller Teilnehmer verwendeten Mobiltelefone 
länger als 10 Jahre. 

Erste Gesamtauswertungen zeigten, dass neuroepitheliale (71,6%) und embryonale (13,0%) Tumoren 
den Großteil der Neubildungen ausmachten. 

Diskussion: Exposition gegenüber radiofrequenten EMF in der Kindheit ist aus Public Health-Sicht ein 
sehr wesentliches Forschungsfeld. Die CEFALO-Studie zu Gehirntumoren bei Kindern zeigte einen 
signifikanten Trend eines ansteigenden Risikos mit ansteigender Dauer seit der ersten Nutzung 
(basierend auf Provider-Daten). 

Schlussfolgerungen: Die Durchführung epidemiologischer Studien mit Kindern wird immer mehr 
durch ethische und methodische Schwierigkeiten/Anforderungen erschwert. MOBI-Kids ist 
wahrscheinlich die letzte umfassende Studie, die sich mit dieser Thematik befasst.
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61 E-Zigaretten: Ein unnötiges Übel? Einstellung und Wissen österreichischer 
AllgemeinmedizinerInnen zu/über E-Zigaretten 

Maria van Hove, Fabian Unterhofer, Anya Gopfert, Michael Kundi, Peter Wallner, Hans-Peter Hutter 

Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien, Bristol Royal 
Infirmary, Bristol, UK 

Hintergrund 

E-Zigaretten werden oft als weniger schädliche Alternative zum Rauchen von Tabakzigaretten 
angepriesen, die Verkaufszahlen sind in den letzten Jahren in der EU stark gestiegen. Nutzen und 
Schädlichkeit von E-Zigaretten werden in der Wissenschaft und Öffentlichkeit kontrovers diskutiert. 
Der Ausgang dieser Diskussion könnte großen Einfluss auf die Prävention von Tabak-assoziierten 
Krankheiten haben. Ziel dieser Studie ist, die Einstellung von österreichischen 
AllgemeinmedizinerInnen gegenüber E-Zigaretten herauszufinden sowie deren Wissensstand zu und 
Umgang mit E-Zigaretten in der Praxis zu erörtern. 

Methoden 

Eine Fragebogenerhebung wurde durch geschulte Interviewer administriert. Es wurden 
soziodemographische Daten, das Wissen über Zusammensetzung und Schädlichkeit verschiedener 
Nikotinprodukte erfragt und die Einstellung von Ärzten zu E-Zigaretten als Mittel zur 
Raucherentwöhnung ermittelt. Der Fragebogen umfasste insgesamt 49 Items. 

Ergebnisse 

Daten von 237 ÄrztInnen (135 Männer, 105 Frauen) wurden in die Analyse mit 
einbezogen(Durchschnittsalter: 49,8 Jahre). 73,4% der TeilnehmerInnen bewerteten ihr Wissen über 
E-Zigaretten als “schlecht” bzw. “eher schlecht”. E-Zigaretten werden von 7,2% der ÄrztInnen zur 
Raucherentwöhnung empfohlen, deutlich häufiger werden Nikotininhalatoren (20,3%), 
Nikotinpflaster (59,9%) oder Medikamente (30,8%) verschrieben. 72,1% der TeilnehmerInnen halten 
konventionelle Nikotinersatztherapien für geeignet zur Raucherentwöhnung; 30,9% halten 
E-Zigaretten für geeignet. 74,3% der Teilnehmer fühlen sich nicht ausreichend informiert, um 
Patienten zu beraten. 

Diskussion 

In Anbetracht der steigenden Nutzung von E-Zigaretten in Österreich ist es bedenklich, dass 
AllgemeinmedizinerInnen zu wenig informiert sind um ihre Patienten in Kernfragen rund um 
E-Zigaretten zu beraten. Obwohl einige TeilnehmerInnen E-Zigaretten als geeignetes Mittel zur 
Raucherentwöhnung sehen, werden sie nur selten empfohlen. Ursache dieser Diskrepanz könnten 
mangelndes Wissen über E-Zigaretten oder Verunsicherung der TeilnehmerInnen durch die 
widersprüchliche Faktenlage sein. 

Schlussfolgerungen 

Die Ergebnisse zeigen die Notwendigkeit für Weiterbildungsmaßnahmen zu diesem Thema auf. 
Evidenzbasierte Empfehlungen zu toxikologischen Aspekten und Fragen der Sucht im Zusammenhang 
mit der E-Zigarette sind angesichts der steigenden Nachfrage dringend erforderlich.
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62 Co-benefits for climate and public health: Assessment of air pollutants within 
ClimBHealth 

Hanns Moshammer 1, Willi Haas 2, Ulli Weisz 2, Christian Lauk 2, Karl Steininger3, Brigitte Wolkinger 
3, Robert Griebler 4, Peter Nowak4, Johann Kerschbaum, 4, Charlotte Klein 4, Jennifer Delcour4, 
Michaela Theurl 5, Christian Kurz 6, Cem Ekmekcioglu 1, Peter Wallner 1, Michael Kundi 1, 
Hans-Peter Hutter 1 

1Institute of Environmental Health, Center for Public Health, Medical University Vienna, 2Institute of 
Social Ecology, Alpen-Adria University Klagenfurt, 3Department of Economics, Wegener Center for 
Climate and Global Change, University of Graz, 4Health and Society, Austrian Public Health Institute, 
5Research Institute of Organic Agriculture, 6Institute of Internal Combustion Engines and 
Thermodynamics, Graz University of Technology 

Introduction: Climate change mitigation measures with near-time co-benefits for human health are 
expected to partly offset their own implementation costs via health co-benefits. In the ACRP project 
we investigated urban mobility and diets as highly relevant issues both for climate and health. Finally, 
macroeconomic implications of the proposed measures and resulting net-costs/net-benefits 
(including public budget implications) will be derived by means of a computable general equilibrium 
analysis. 

Methods: Implementing the selected climate change mitigation measures will have direct health 
impacts through healthier diet and more physical activity. Furthermore indirect health effects 
obtained by improved air quality are modelled. Here we focus on the latter pathway based on three 
scenarios for changes in urban mobility (green mobility, green exercise and zero emission). 

Effects are quantified by application of transport and emission tools. Given the changes in modal 
shares and respective changes in vehicle mileage and transport performance related 
emission/immission (fine particles, nitrogen dioxide) are modelled for Vienna, Graz and Linz using the 
pollution dispersion model of TU Graz. 

Health impacts of a reduction in air pollution are quantified by modelling the relationship between 
these factors and mortality based on meta-analytical estimates. 

Results: First analyses reveal that the proposed mobility measures reduce the share of trips of cars & 
motorbikes from 40% (baseline) to 29% in the green mobility scenario and to 18% in the green 
exercise scenario for Vienna. This translates into a reduction of the population weighted PM10 
exposure (annual average) of 1.2 µg/m³. For PM2.5 and NO2 the respective reductions amount to 0.9 
and 5.8 µg/m³ leading to a substantial gain in life expectancy and population health. 

Conclusions: The study integrates climate, health and economic effects of selected mitigation 
measures to assess their combined efficiency. Results may increase acceptance of a policy for the 
Austrian transition towards a low-carbon society, since climate and health policy concerns are 
addressed simultaneously. 

 

63 The Triple Benefit Principle: Health Benefits from a change to a more sustainable 
lifestyle in housing, eating, and transport. Austrian perspectives 

Klaus Renoldner 

MODUL University Vienna 

Based on experiences as a general practitioner in developing countries and in a rural community in 
Lower Austria Klaus Renoldner developed, experienced, and evaluated patterns for a more 
sustainable lifestyle in housing, eating and transport, and he tried to calculate local, regional, and 
global health benefits.  
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Various feasible ways of reducing fossil energy and greenhouse gas emissions in all three sectors play 
an important role. Avoiding fossil energy in household, living on a low-meat or no-meat locally 
produced sustainable diet, and individual logistics for sustainable transport patterns play an 
important role. But that's not all. In order to escape the vicious circle of fossil energy-based 
consumption, gained savings have to be invested again according to rules of sustainable 
development. 

Renoldner started his project in 1996 and published several papers since 2006. A main focus was on 
transport behavior and health, the findings were endorsed during later years by WHO's "HEAT for 
walking and cycling" and other UN data. 

The three gained benefits are 1) reduction of greenhouse gas, 2) improvement of health, and 3) 
investment of thereby gained savings in sustainable projects. The presentation includes parts of the 
author's M.Sc. thesis in sustainable development, results from a feasibility study about perspectives 
for a wider implementation of the Triple Benefit Principle in industrial countries. 

 

64 Feldstudie zur Bewertung des Nachtlärms: Grenzwertfindung. Vorläufige Ergebnisse. 

Egon Marth 1, Michael Cik 2, Manuel Lienhart 2, Wolfgang Freid l,3, Franz Niederl 1 und Kurt Fallast  

(1) Institut für Hygiene, Mikrobiologie und Umweltmedizin, MUG, (2) TU-Graz, Institut für Straßen- 
und Verkehrswesen, (3) Institut für Sozialmedizin, MUG 

Einleitung: Lärm ist ein entscheidender Stressor, der in der Lage ist den Schlaf zu unterbrechen und 
die Schlafqualität negativ zu beeinflussen. Die österreichische Behörde hat in einer neuen 
Verordnung (BStLärmIV) den Nachtlärm mit Lnight= 45dB(A) begrenzt. Die WHO erwägt einen 
Zielwert von Lnight= 40dB(A). In einer Feldstudie, bei der sich die Probanden in der gewohnten 
Umgebung und bei alltäglichen Gepflogenheiten aufhalten, soll die Belastung von Anrainern stark 
befahrener Straßen bzw. Schienen erfasst und bewertet werden. 

Methode: Es wurden alle Schallparameter durch einen virtuellen Kopf sowohl an der Fassadenwand, 
als auch im Schlafraumes kontinuierlich über 3 Tage erhoben und aufgezeichnet. Zusätzlich hatten 
die Probanden die Möglichkeit in einem Fragebogen ihre subjektiven Eindrücke wiederzugeben. Den 
freiwilligen Probanden wurde einerseits mittels Actigraphie unterschiedliche Qualitäten des Schlafes 
wie Effizienz, Latenzzeit, totale Schlafzeit, Aufweckreaktionen, WASO und Bewegungen abgeleitet, 
sowie kontinuierlich während der gesamten Schlafzeit über drei Nächte die Herzfrequenz gemessen. 

Ergebnisse: Die Steigerung der Herzfrequenz stellt eine wichtige Folgereaktion der Stresssituation 
dar, die als Sofortreaktion auf den Schallimpuls beobachtet wird, um sich kurze Zeit später wieder zu 
normalisieren. Ein wichtiges Maß der Beschreibung der Antwort der Herzfrequenz auf den Lärm ist 
die Berechnung der Varianz der Herzfrequenz während der Nacht, denn jedes höhere Schallereignis 
führt zu einer kurzfristigen Steigerung der Herzfrequenz (HR) und bestimmt die Varianz. Es konnte 
eine direkte Korrelation zwischen Varianz der HR und dem Lnight beobachtet werden. Auch die 
verschiedenen Schlafparameter verschlechtern sich mit zunehmendem Schallpegel im Innenraum. 
Wichtig erscheint auch der Vergleich der Schallereignisse gemessen an der Fassade und im 
Innenraum. 

Diskussion: Die vorläufigen Daten (39 von 120 Probanden) zeigen, dass zum Schutz der Betroffenen 
ein Lnight= 45dB(A) als Grenzwert ausreicht um der Gesundheit gerecht zu werden. Insgesamt 
konnte in der Studie deutlich gemacht werden, dass eigentlich nur der Innenraumpegel entscheidend 
ist, der Außenpegel hingegen keine epidemiologischen Schlüsse zulässt.  
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P 01 Activity of ß-Lactam-Antibiotics in combination with ß-Lactamase-Inhibitors against 
Cefotaxim-resistant E. coli from urine samples 

Heidi Kardeis (1, 2), Gerlinde Sagmeister (1), Beate Vehovec (1), Markus Reiterer (1), Susanne Kovacs 
(1), Michaela Unterlechner (1), Marion Seidl (1), Nicole Rozic (1), Gebhard Feierl (1), Franz Reinthaler 
(1), Franz Bucar (2) 

(1) Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, (2) 
Institute for Pharmaceutical Science, KF-University of Graz 

Abstract: The continuous rise of resistant E. coli, originated from urine samples, leads to increasing 
therapeutic challenges. In the vast majority of cases, ESBL-positive E. coli are the main problem and 
the combination of a ß-Lactam with a ß-Lactamase-Inhibitor is a therapeutic option and remains a 
topic of discussion. 

Material and Methods: 100 consecutive E. coli isolates from urine samples, which show Cefotaxim 
resistance in disc diffusion test according to EUCAST, were collected from January to March 2016, 
and MIC test strip (Liofilchem) were used to determine the MICs of the following drugs: 
Amoxicillin/Clavulanic acid (Amo/Cla), Ampicillin/Sulbactam (Amp/Sul), Piperacillin/Tazobactam 
(Pip/Taz) and the recently introduced Ceftolozane/Tazobactam (Cef/Taz). The testing procedure was 
performed according to the manufacturer instruction and interpretation was made using 
EUCAST-guideline from 2016. 

Results: All of the 100 Cefotaxim resistant isolates showed an ESBL-production as the mechanism of 
resistance. No AmpC-production could be detected in this time period. Within the substances, which 
can be administered orally (Amo/Cla and Amp/Sul), remarkable differences can be detected. While 
an efficiency of 34% in complicated (MIC <=8) respectively 74% in uncomplicated (MIC <=32) urinary 
tract infection could be determined for Amo/Cla, Amp/Sul shows an efficacy of 26%. The parenteral 
administered combinations on the other hand give a good efficiency. (Pip/Taz 94%, Cef/Taz 95%). 

Discussion: The predominant problem of resistant E. coli from urine samples is caused by 
ESBL-production. The orally administered drug combinations (Amo/Cla and Amp/Sul) show a limited 
activity, while the parental combinations Pip/Taz and the new introduced Cef/Taz show a good in 
vitro activity. 

 

P 02 Antibiotic susceptibility of Escherichia coli isolated of the whole course of the River 
Danube 

Gernot Zarfel A, Michaela Lipp A, Rita Baumert A, Bettina Folli A, Herbert Galler A, Andrea Grisold A, 
Andreas Farnleitner B, Josepha Luxner A, Manuela Weissenbacher A, Alexander Kirschner C, Clemens 
Kittinger A 

Medical University Graz, Institute for Hygiene A, Vienna University of Technology, Institute for 
Chemical Engineering B, Medical University Vienna, Institute for Hygiene and Applied Immunology C 

Background: 

Water becomes more and more an important reservoir for human generated antibiotic resistant 
bacteria (ARBs). Antibiotics and ARBs system from hospitals, municipal, industrial and agrarian waste 
water were flushed in the water. The aim of this study was to evaluate the presence of E. coli with 
one or more acquired resistances in different stretches of the river Danube. 
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Material/methods: 

During JDS3 180 water samples were taken over the total course of the river Danube. For isolation 
fifteen ml of the samples were thawed and plated in 0.5 ml portions on Enterobacteriaceae selective 
agar and incubated at 37°. The isolates were tested for species identification with mass spectrometry 
MALDI-TOF MS (Biomerieux, Austria). Resistance testing was performed for 23 different anitibotics. 

Results: 

In total 629 E coli were isolated, 385 (61.2%) of these isolates showed no resistance to any tested 
antibiotic. 61 E. coli isolates (9.7%) were identified as multiresistant (acquired resistance to three or 
more antibiotic classes tested), including six ESBL positive isolates. All isolates were susceptible to 
meropenem, imipenem, amikacine and tigecycline. Most common resistance was tetracycline with 
24.0% of all isolates, resistance to ampicillin (21.9%) was second common followed by nalidixic acid 
(11.0%), trimethoprim/sulfamethoxazole (10.2%) and amoxicillin/clavulanic acid (5.9%). Higher 
proportion of resistance could be detected in the upstream sampling points of the river Danube, 
whereas rare resistances (eg. to third and fourth generation cephalosporins) were more common in 
the middle and downstream stretch. 

Conclusions: 

More than 1/3 of all E coli isolates from the river Danube had at least one acquired resistance. This is 
almost the same proportion that is reported from healthy humans in Europa. Only resistance to last 
line antibiotic seemed not have the status of omnipresence in the river water. But this study was 
carried out on very small volumes and under non selective conditions. 

 

P 03 In vitro susceptibility of Finegoldia magna isolates derived from clinical specimens 

E. Leitner, J. Tribus, E. Ullrich, G. Feierl, A.J. Grisold 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz 

Background: 

Finegoldia magna (formerly Peptostreptococcus magnus) is a Gram-positive anaerob coccus (GPAC). 
As the most frequently isolated GPAC, it is implicated in a range of polymicrobial aerobic/anaerobic 
infections. However, F. magna is increasingly isolated in pure culture underlining its infective 
potential. For empiric therapy strategies resistance-surveillance is needed. Consequently, the aim of 
this study was to investigate the in vitro activity of 11 antimicrobial agents in F. magna isolates. 

Material and Methods: 

In total, 31 F. magna isolates collected at the Institute of Hygiene, Medical University of Graz, from 
June to December 2014 were investigated. Etest (bioMérieux) or MIC test strip (Liofilchem) with the 
protocol for anaerobic bacteria were used to determine the MICs of the following drugs: penicillin, 
ampicillin/sulbactam, piperacillin/tazobactam, imipenem, meropenem, moxifloxacin, vancomycin, 
clindamycin, linezolid, tedizolid and metronidazole. Interpretation was performed according to 
EUCAST guidelines for GPA except for moxifloxacin, where the CLSI guideline M11-A8 was applied. 
For the antimicrobial agents linezolid and tedizolid with no interpretation criteria available, MIC50 
and MIC90 were determined. 

Results: 

Within the 31 F. magna isolates 81% (25/31) were found in mixed cultures (21 aerobic/anaerobic; 4 
anaerobic) and 19% (6/31) in pure culture. Highest resistance levels were found for both clindamycin 
and moxifloxacin with each 39% (12/31). Only one F. magna isolate showed resistance to 
metronidazole. No resistance was detected for penicillin, ampicillin/sulbactam, 
piperacillin/tazobactam, imipenem, meropenem and vancomycin.  
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The MIC (50/90) were determined for linezolid with 2/2 µg/ml (range; 1 to >256) and tedizolid with 
0.25/0.5 µg/ml (range; 0.125 to 1). 

Conclusion: 

The findings of this investigation show constantly low resistance levels for F. magna. Remarkable 
resistance was only observed for clindamycin and moxifloxacin. Based on our findings ß-lactam 
antibiotics and metronidazole remain useful drugs for empiric treatment of infections with F. magna. 

 

P 04 Occurrence of ESBL and carbapenemase harbouring Enterobacteriaceae, VRE and 
MRSA in the river Mur 

Clemens Kittinger, Michaela Lipp, Elena Gürtl, Rita Baumert, Bettina Folli, Gernot Zarfel 

Medizinische Universität Graz, Institut für Hygiene 

Introduction 

Water becomes more and more an important reservoir for human generated antibiotic resistant 
bacteria (ARBs). Antibiotics and ARBs were flushed in the water system via hospital, communal, 
industrial and agrarian waste water. Most important ARBs in human are Enterobacteriaceae 
harbouring extended spectrum Beta lactamases (ESBL) and/or carbapenemases, methicillin resistant 
Staphylococcus aureus (MRSA) and vancomycin resistant Enterococci (VRE). 

Aim of the study was to evaluate the presence of these three ARBs in an urban river (Mur) in Austria 
and their (genetic) characterization. 

Material and Methods 

Between October 8th 2015 and 8th January, 2016, surface water samples were collected monthly 
from the River Mur, in the centre of Graz. 500ml each were filtrated and the filters were put on 
different ARB selective agar (ChromeIDTM agars) and incubated for 24 hours at 37°C. For all 
identified Enterobacteriaceae susceptibility testing was performed according to EUCAST for 17 
antibiotics. 

ESBL and carbapenemase harbouring Enterobacteriaceae were tested for the presence of different 
beta lactamase gen families. 

Results 

No MRSA or VRE isolate could be detected. In all four samples ESBL E coli occurred (ten to thirty-one 
isolates per sample). Genetic analyses of ESBL gens revealed a dominance of genes for CTX-M-1 
group ESBL in 51 isolates, genes for CTX-M-9group ESBL were present in 17 isolates and one gene 
encoded for CTX-M-2group. Non CTX-M ESBLs were present only in two isolates harbouring genes for 
SHV-12. In one Enterobacter cloacae carbapenemase gene blaVIM-1 was present. Most common co 
resistance (to non-beta-lactam antibiotics) was to SXT with (29/51 ESBL E.coli isolates) and 
Moxifloxacin (9/51 isolates). 

Conclusion 

ESBL E coli can be commonly found in the river Mur and even carbapenemase harbouring 
Enterobacteriaceae are present in the surface water. The dominant ESBL genes are the same as the 
ones in human patients. Interestingly the occurrence of co-resistance is low, especially to 
fluoroquinolones.  
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P 05 Evaluation of the Vitek MS Blood Culture Kit RUO for direct Identification and 
Antimicrobial Susceptibility Testing of Bacteria in Positive Blood Culture Samples 

E. Stangl, G. Feierl, A. J. Grisold, E. Leitner 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria 

Background: 

Sepsis is a life threatening condition. Blood cultures (BCs) are still the reference method for diagnosis 
of sepsis; however, culture depending methods are time consuming. The new VitekMS Blood Culture 
Kit RUO (VRUO) provides a rapid identification (ID) of pathogens directly from positive BC-bottles. 
Aim of this study was to evaluate, if a faster and reliable ID and antimicrobial susceptibility testing 
(AST) can be achieved using the VRUO. Furthermore, preparation and application of sample material 
was investigated. 

 

Material and Methods: 

Fifty-seven positive blood culture bottles were extracted according to the VRUO–protocol. For ID, 
microbial material was applied on a VitekMS target slide by two different application techniques. AST 
was performed on 39 isolates using the Vitek2 system. The obtained results were compared to the 
results from the routine procedure. 

Results: 

Fifty-seven reported positive blood culture bottles were analysed and compared to the routine 
procedure. Blood culture results were as follows: 55 showed monomicrobial and two polymicrobial 
growth, respectively. Altogether, from the 57 BC-bottles, 59 species were identified. Using the VRUO 
correct species identification was obtained in 85% (50/59). From the 42 Gram-positive 
microorganisms 34 (81.0%) and from the 17 Gram-negative microorganisms 16 (94.1%) could be 
identified correctly. From the 39 AST, 37 (95.0%) isolates were analysed successfully. Discrepant 
results for individual antibiotics were mainly observed within the group of staphylococci. Application 
with micro swabs achieved better results than application with sterile toothpicks and using formic 
acid improved results specifically in Gram-positives. 

Conclusions: 

The VRUO enables a rapid identification of pathogens and has proven to be a reliable, simple and 
time-saving method. The limitations of the method are based on the bacterial load after extraction 
and polymicrobial growth which makes identification and susceptibility testing difficult. 

 

P 06 Performance of the FilmArray Blood culture identification (BCID) panel in 
cerebrospinal fluid 

E. Leitner A, M. Hoenigl B, S. Klingsbigel A, B. Wagner B, R. Krause B, G. Feierl A, A. J. Grisold A 

A) Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, B) Section of Infectious Diseases and Tropical Medicine, Department of Internal Medicine, 
Medical University of Graz, Austria 

Background: 

For bacterial diagnosis of meningitis, direct Gram-staining and culture of cerebrospinal fluid (CSF) are 
mainly used and sometimes supplemented with a latex-agglutination test for rapid results. The 
FilmArray blood culture identification (BCID) panel (BioFire) for the use in positive blood cultures 
covers the main pathogens in bacterial meningitis, too. The aims of this study were (i) to determine 
the limit of detection of the FilmArray BCID panel and (ii) to evaluate the performance of the test 
with clinical CSF specimens in comparison to latex agglutination and traditional culture. 
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Material and Methods: 

Limit of detections was investigated with a dilution series from 1.5x108 to 1.5CFU/ml using the 
following strains: H.influenzae (ATCC 49247), L.monocytogenes (ATCC 19116), N.meningitidis (clinical 
isolate), and S.pneumonia (ATCC 49619). Following traditional culture and agglutination with 
Wellcogen™ Bacterial Antigen Rapid Latex Agglutination Test (WBAT; Oxoid), residuary CSF 
specimens were concentrated and 300µl CSF including the pellet were transferred to the sample 
buffer. FilmArray BCID panel was processed according to the manufacturer's instructions. Results 
were compared. 

Results: 

Limits of detections were found to be 1.5x105CFU/ml for both H.influenza and S.pneumonia 
and1.5x104CFU/ml for both L.monocytogenes and N.meningitides, respectively. In the 20 clinical CFS 
specimens, 6 bacterial species were identified: L.monocytogenes (n=2), N.meningitides (n=2), 
S.epidermitis (n=2), S.haemolyticus (n=1), S.hominis (n=1), and S.pneumoniae (n=1). All were covered 
by the BCID panel, although the different staphylococci were summarized on genus level as 
Staphylococcus spp.. Comparison study revealed a sensitivity of 50% and a specificity of 91.67% for 
the FilmArray BCID panel and a sensitivity of 100% and a specificity of 94.1% for the 
WBAT respectively. 

Conclusion: 

Our results showed a low sensitivity of the FilmArray BCID for direct use in CSF specimens; it remains 
to be hoped that this issue is clarified in the recently introduced FilmArray Meningitis-Encephalitis 
(ME) Panel. 

 

P 07 Point - prevalence survey of Multidrug-resistant Gram-negative bacteria in long time 
care facilities 

E. Leitner A, E. Ullrich A, C. Pux B, G. Pichler B, E. Zechner C, R. Krause C, I. Zollner-Schwetz C 

A) Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, B) Geriatrische Gesundheitszentren der Stadt Graz, Austria, C) Section of Infectious Diseases 
and Tropical Medicine, Department of Internal Medicine, Medical University of Graz, Austria 

Background: 

Multidrug-resistant Gram-negative (MRGN) bacteria colonizing residents of long term care facilities 
continue to be of concern as they pose a risk for infections as well as for health care associated 
transmission. Prevalence of colonization varies significantly in different studies. Aim of this study was 
to determine inguinal and perianal colonization by MRGN bacteria. 

Material and Methods: 

In August 2015, we performed a point-prevalence survey at an elderly care facility, a long-term 
internal medicine geriatric ward and the apallic care unit of the Geriatrische Gesundheitszentren 
Graz, Austria. Inguinal and perianal swabs were taken from 175 residents. Swabs were plated on 
chromID ESBL, chromID Carba Smart agar and McConkey agar. Cultures were identified using 
VitekMS and susceptibility testing was performed using VITEK2 and interpreted according EUCAST. 
ESBL was determined with CLSI confirmatory test. Enterobacteriacae, P.aeruginosa and A.baumannii 
isolates were classified according to KRINKO guidelines (Robert Koch Institute, Germany). 

Results: 

A total of 28 ESBL producing Enterobacteriacae isolates were found in 18/175 patients. In 6.3% and 
8.6% of residents ESBL producing Enterobacteriacae were detected from the inguinal and perianal 
swabs, respectively. There was no significant difference in the rate of ESBL colonization between the 
elderly care facility, geriatric ward and apallic care unit (5.5%, 14.1% and 13.2%, respectively, p=0.2). 
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A total of 48 MRGN isolates were found in 31/175 residents (rate 17.7%). No carapenem-resistant 
Enterobacteriacae were detected. 3MRGN A.baumannii isolates with identical susceptibility profiles 
were detected in 13/38 patients at the apallic care unit but not in the other wards. 

Conclusions: 

Overall prevalence of colonization by ESBL producing Enterobacteriacae was moderate. In contrast, 
MRGN isolates were found in 17.7% of all residents. An unknown cluster of 3MRGN A.baumannii 
colonization was detected at the apallic care unit leading to an ongoing investigation of the source 
and a bundle of infection control measures underscoring the importance of surveillance. 

 

P 08 Steigerung der Hygiene-Compliance von Ärztinnen und Ärzten durch eLearning 

Wolfgang Prammer, Andrea Binder, Anton Geiger 

Institut für Hygiene und Mikrobiologie, Tropenmedizin und Infektiologie, Klinikum Wels-Grieskirchen, 
Akademie für Gesundheit und Bildung Wels 

Einleitung: 

eLearning ist eine moderne Form des Lernens am PC bzw. mobilen Geräten. „Hygiene-Grundlagen“ 
ist einer von 25 eLearning-Kursen, die von der Akademie für Gesundheit und Bildung für das Klinikum 
Wels-Grieskirchen erstellt wurden. eLearning ist im Klinikum seit mehr als 10 Jahren erfolgreich im 
Einsatz und ein fixer Bestandteil in der Fort- und Weiterbildung. Mit dem eLearning-Hygienekurs ist 
es gelungen, alle neuen Ärztinnen und Ärzte zu schulen. 

Motivation: 

Ärztinnen und Ärzte sind häufig schwer für Hygienethemen zu sensibilisieren. Sie haben ein sehr 
„dichtes“ Schulungsprogramm und werden von den Hygieneschulungen nicht gleich zu Beginn ihrer 
Tätigkeit erreicht. Diese Zielgruppe ist mit eLearning besonders gut erreichbar, sie lernt 
Hygienegrundlagen und das Hygieneteam bereits vor Arbeitsbeginn kennen. 

Methoden: 

„Hygiene-Grundlagen“ ist ein multimediales Lernmodul. Die Inhalte werden mittels Ton, Fotos, 
Grafiken, Texten und Videos vermittelt. Die Dauer beträgt ca. 35 min.. Anschließend ist ein Test mit 
10 zufällig generierten Fragen zu absolvieren. Für die erfolgreiche Teilnahme sind 75% der Fragen 
richtig zu beantworten. Bei Nichtbestehen kann der Test einmal wiederholt werden. Das Lernmodul 
kann bereits vor Eintritt ins Klinikum durchgeführt werden. Es besteht eine Verpflichtung zur 
Teilnahme für alle neu ins Klinikum eintretenden Ärztinnen und Ärzte. Durch die Akademie und das 
Hygieneteam gibt es eine umfassende Betreuung. 

Erfahrungen (per 31.12.2015): 

Seit dem Einsatzbeginn am 01.09.2012 wurden 207 neue Ärztinnen und Ärzte geschult, ca. 85% 
aufgrund der Erstinformation durch die Akademie Wels, der Rest nach teilweise mehrmaliger 
Erinnerung durch die Akademie bzw. den Krankenhaushygieniker. 2 Personen mussten von der 
Ärztlichen Direktion ermahnt werden. Unter den 207 Personen waren 4 neue Primarärzte. Zusätzlich 
absolvierten ca. 400 Ärztinnen und Ärzte sowie diplomierte Pflegepersonen auf freiwilliger Basis das 
Modul. 

Diskussion: 

Mit dem eLearning-Kurs „ Hygiene-Grundlagen“ ist es gelungen, alle in unser Krankenhaus 
eintretenden Ärztinnen und Ärzte mit den Hygienegrundlagen vertraut und das Hygieneteam 
bekannt zu machen. 
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P 09 Hospital linen as a potential vector for multi-drug resistant microorganisms (mdro). 

Beata Zatorska, Selina Dorrer, Magda Diab-El Schahawi, Elisabeth Presterl 

Medical University of Vienna, Department of Hospital Hygiene and Infection Control 

Background 

Outbreaks with infectious bacterial microorganisms in intensive care units pose an important 
infection control problem. Transient colonization of human skin, the gastrointestinal tract and also 
the environment by mdros (multi-drug resistant microorganisms) in the hospital setting is not 
unusual, but if infection control guidelines are not respected cross-contamination with subsequent 
nosocomial infection can occur. Hospital clothing as a possible vector of mdro should be excluded. 

Aim 

This study evaluates the survival of different bacteria species on fabrics used as hospital gowns. 

Methods 

5x5 cm large pieces of cloth from freshly cleaned hospital linen were prepared for further analysis. 
Each of those materials was artificially inoculated with 1 mL of a 10 5 bacterial suspensions using a 
sterile cotton swab (4mm / 14cm Hartmann ⵁ). The following bacterial species were analyzed: S. 
epidermidisDSM 269, E.hirae DSM 3320, E.coliATCC25922, P. aeruginosaATCC 27853, 
K.pneumonie07-288-001 / 02 and A.baumanii (4MRGN). Contact cultures were taken directly from 
the hospital linen. Plates were incubated for 48 h at 35 °C. The survival of the various bacterial 
species on moistened textiles (300 mL 0,9% NaCl) and on textiles dried for 1 hour in the laminar 
air-flow was determined by recording the number of colony forming units (CFU).All experiments 
were repeated in triplicate 

Results 

Growth of Gram-positive bacteria S. epidermidis, E. hirae and A. baumannii as the sole representative 
of the Gram-negative bacteria was found both on wet fabrics as well as after 1 hour drying. No 
growth of Gram-negative bacteria after 1 hour drying was found and only scattered colonies of 
K.pneumoniae on dried fabrics. 

Discussion 

Bacteria can survive on humid hospital linen at least for 1 hour. Gram-negative bacteria can be 
effectively killed by drying with the exception of A. baumannii whose ability to survive on dry 
surfaces corresponds to that of Gram-positive bacteria. 

 

P 10 Ecological Management of Biohazardous Wastes – also a Means for Reducing Hospital 
Acquired Infections? 

Klaus Zimmermann 

Danube BioSolutions 

According to a 2015 CDC prevalence survey of hospital acquired infections (HAI) 4% of hospital 
patients in the US had at least one HAI and in the same year the European Center for Disease 
Prevention and Control stated that 4.1 million people in Europe were infected by HAIs. The 
occurrence of multidrug-resistant microorganisms poses even more threat to this scenario. 

Inappropriate treatment of biohazardous wastes, which are generated in healthcare facilities 
contributes to this threat and waste must thus be carefully managed also in accordance to relevant 
national and international regulations. 
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The typical composition of healthcare waste is (i) general/ non-infectious (85%), (ii) infectious/ 
hazardous (10%), and (iii) chemical/radioactive (5%). Separation of waste is thus not only an 
important factor to prevent risks for staff and patients and to safe costs. But it is also of ecological 
importance to minimize resources with potential recycling in order to reduce the carbon footprint. 

In this sense unseparated waste should not be collected throughout large hospitals, transported to 
and then inactivated at one centralized location but infectious waste should rather be inactivated 
directly at the place where it is generated. 

Microwaves hold great potential as one of the emerging technologies to treat biohazardous waste. In 
contrast to conventional microwaves in sophisticated systems disinfection occurs through 
inactivation directly in the respective transport containers, controlled generation of heat from inside 
of the material, adjusted concentration of moist air and material adapted disinfection cycles. 

There is convincing evidence that microwave technology is an appropriate tool for the inactivation of 
pathogens occurring in biohazardous waste as long as the process is strictly controlled. Furthermore, 
the reduced energy consumption of microwaves in comparison to autoclaves can save considerable 
costs each year and has underlying positive environmental/ecological effects such as the carbon 
footprint. 

 

P 11 Occurrence of Brucella suis biovar 2 and Corynebacterium ulcerans in hunted wild 
boars (Sus scrofa) in Austria 

Romana Posch 1, Erwin Hofer 1, Sandra Revilla-Fernández 1, Andreas Sailer 2, Walter Glawischnig 2, 
Karl Schöpf 2, Friedrich Schmoll 1 

1 Austrian Agency for Health and Food Safety (AGES), Institute for Veterinary Disease Control 
Mödling, Robert Koch Gasse 17, 2340 Mödling, Austria 2 Austrian Agency for Health and Food Safety 
(AGES), Institute for Veterinary Disease Control Innsbruck, Technikerstrasse 70, 6020 Innsbruck, 
Austria 

Objectives Wildlife constitutes a big reservoir for zoonotic bacteria. Brucella suis, Brucella microti and 
a potential novel Brucella species were isolated from mandibular lymph nodes of red foxes in Austria. 
The aim of this study was the isolation of Brucellae and other pathogenic bacteria from mandibular 
lymph nodes of hunted wild boars. 

Methods Mandibular lymph nodes of 228 wild boars hunted 2011-2012 in four federal states were 
used for direct culture on selective and non-selective agar media. Isolation and identification of 
growing pathogens was performed using bacteriological standard methods, multiplex PCR assay and 
16S rRNA sequencing. 

Results Brucella suis biovar 2 was isolated from 12 wild boars originating from 8 districts in 3 federal 
states. Further Corynebacterium ulcerans (26 isolates), Streptococcus porcinus (23 isolates), 
Rhodococcus equi (3 isolates)and Actinomyces hyovaginalis (1 isolate) were cultured from lymph 
node - abscesses. 

Conclusions Brucella suis biovar 2 is endemic in wild boars in Austria. The risk of spillover of Brucellae 
from wildlife to domestic pigs and humans remains. Corynebacterium ulcerans often causes 
pseudotuberculosis-like caseous abscesses in lymph nodes of wild boars in Austria. This finding 
indicates a potential role for wildlife as reservoir for zoonotic transmission and diphtheria-like 
disease in humans. 
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P 12 Domestic pigs as model animals for Borrelia skin infection 

Michael Reiter (A), Christian Knecht (B), Andreas Müller (A), Anna-Margarita Schötta (A), Michiel 
Wijnveld (A), Michael Leschnik (C), Hannes Stockinger (A), Gerold Stanek (A), Wolfgang Sipos (B) 

(A) Institute for Hygiene and Applied Immunology, Medical University of Vienna, Austria; (B) 
University Hospital for Pigs, University of Veterinary Medicine, Vienna, Austria; (C) University 
Hospital for Small Animals, University of Veterinary Medicine, Vienna, Austria 

Lyme borreliosis is the most common vector-borne disease in the northern hemisphere. The disease 
is caused by spirochaetal bacteria that are usually transmitted by hard ticks. A distinctive 
manifestation of a skin infection with Lyme borreliae in humans is the formation of an expanding skin 
lesion called erythema migrans (EM). Studying EM requires suitable animal models. Although mice 
and other rodents are frequently used to study Lyme borreliosis there is currently no mouse inbred 
strain inducing an EM. On the other hand human and porcine skin show remarkable similarities that 
comprise thickness of epidermis, pigmentation, hair follicle content, dermal blood supply and general 
histology. Therefore pigs are frequently used as model animals for wound healing. We thus 
attempted to artificially infect pigs with clinical isolates of Lyme borrelia representing the three most 
common Borrelia genospecies found in human disease; B. burgdorferi sensu stricto, B. afzelii, and B. 
garinii.We observed the formation of an EM-like lesion with two out of six animals that had received 
the B. garinii strain. The lesion of one animal showed a central clearing which is commonly found in 
human EM. Moreover, we succeeded in cultivation of the injected borreliae from the EM-like area, 
thus proving viability of the bacteria within the pig skin over the observed time course. Although 
further research is necessary to elucidate the nature of the lesion in pigs in detail our results show 
that domestic pigs might be useful for studying aspects of human Lyme borreliosis. 

 

P 13 Rumen content as amendment to anaerobic digesters and source of lignocellulose 
degrading microbes 

Katja Kozjek, Magdalena Nagler, Heribert Insam, Sabine Marie Podmirseg 

Institute of Microbiology, University of Innsbruck, Technikerstraße 25d, 6020 Innsbruck, Austria; ACIB 
Austrian Centre of Industrial Biotechnology, Petersgasse 14, 8010 Graz, Austria 

The bovine rumen is a complex habitat with a diverse microbiota, composed of bacteria, archaea, 
anaerobic fungi and protists. Only the microbial co-evolution with ruminants enables their host to 
actually degrade lignocellulosic biomass (LCB). 

Here, the effect of rumen liquid addition to biogas reactors with respect to biogas yield and LCB 
degradation efficiency was investigated. LCB-rich (16 g dw L-1 corn straw), batch operated biogas 
reactors were amended with i) cattle manure, ii) rumen liquid as well as mixtures of the two iii) 
80:20, iv) 60:40 and biogas potential (BGP) was monitored over 31 days at 37°C according to VDI 
4630 standards. 

Physico-chemical and BGP analyses revealed a significantly positive effect on biogas production. The 
question arises if this effect is due to the enzymes present in rumen liquid, or the establishment of an 
already LCB adjusted microbiota, or both. To evaluate this qualitative and quantitative effect of 
rumen liquid addition, six selected time points were used for real-time PCR for bacteria, archaeal 
methanogens, anaerobic fungi and rumen protists. Preliminary results show that initial bacterial 
abundance is higher in rumen than cattle manure, with 2.25.109 compared to 1.19 .109 gene copies 
per mL, while the opposite is true for the archaeal population with 1.75 . 106 and 4.37 . 107 gene 
copies mL-1, respectively. Values were higher in mixed rumen + manure reactors and LCB 
degradation was effective. A successful bioaugmentation effect with anaerobic fungi could be 
demonstrated by qPCR. In addition qPCR for rumen protozoa is under progress and anaerobic fungal 
cultures were isolated from rumen. To detect differences in the microbial community structure over 



60 

time, denaturing gradient gel electrophoresis will be employed. 

Results suggest that the huge variety of microorganisms in rumen has a positive effect on LCB 
degradation in biogas reactors. 

 

POSTERSESSION 2 

 

P 14 A novel approach for the molecular detection of enterococci in water for 
resource-limited settings – via helicase-dependent amplification 

Claudia Kolm (1), Roland Martzy (1), Kurt Brunner (1), Robert L. Mach (2), Rudolf Krska (3), Regina 
Sommer (4, 5), Georg H. Reischer (1, 5), Andreas H. Farnleitner (5, 6) 

1 Vienna University of Technology – Institute of Chemical Engineering, Molecular Diagnostic Group, 
IFA-Tulln, Tulln, Austria; 2 Vienna University of Technology – Institute of Chemical Engineering, Gene 
Technology Group, Vienna, Austria; 3 University of Natural Resources and Life Sciences Vienna – 
IFA-Tulln, Center for Analytical Chemistry, Tulln, Austria; 4 Medical University Vienna – Institute for 
Hygiene and Applied Immunology, Water Hygiene, Vienna, Austria; 5 Interuniversity Cooperation 
Centre Water & Health, Vienna, Austria (www.waterandhealth.at); 6 Vienna University of Technology 
– Institute of Chemical Engineering, Research Group of Environmental Microbiology and Molecular 
Ecology, Vienna, Austria 

Over the past decades, the polymerase chain reaction (PCR) has become a powerful tool for the 
detection of fecal indicator bacteria and pathogens in water resources. Despite high sensitivity and 
specificity, PCR is however limited to well-equipped laboratories and trained operators. Isothermal 
amplification methods, including helicase-dependent amplification (HDA), represent a novel group of 
DNA-based detection techniques that mainly differ from PCR in the temperature conditions needed 
to amplify a specific DNA target region. Unlike PCR, HDA can be performed on a simple heating block 
at a constant temperature and thus offers considerable advantages especially for resource-limited 
settings. Furthermore, HDA is a promising technique for incorporation into portable, 
battery-operated devices and microfluidic systems (Lab-on-a-Chip). Here we report on a HDA assay 
for the detection of Enterococcus spp. by targeting the 23S rDNA as a marker for fecal pollution in 
water. The specificity of the assay was evaluated by analyzing 30 reference strains, including 15 
Enterococcus spp. and 15 non-enterococcal bacterial species. The sensitivity of the assay was 
determined by analyzing a 10-fold dilution series of Enterococcus faecalis reference strain DSM 
20478 DNA. Moreover, a set of environmental water samples, consisting of drinking water, karst 
water and surface water as well as Enterococcus isolates were tested. Results were compared to a 
quantitative real-time PCR assay (US EPA Method 1609). The developed HDA assay is capable of 
detecting less than 100 target copies per reaction in 60 min and showed equal performance in 
discriminating between target and non-target bacterial strains. In addition, the developed HDA assay 
is independent from costly equipment and can be entirely performed on a heating block at 65° C. 
Amplified products were visualized via gel electrophoresis, however, a simple nucleic acid lateral flow 
strip test is currently under development for a rapid visual signal read-out. 

 

P 15 Using loop-mediated isothermal amplification (LAMP) technique for the rapid 
detection of Enterococcus spp. 23S rDNA as a marker for faecal pollution in water 
resources 

Roland Martzy (a), Claudia Kolm (a), Kurt Brunner (a), Robert L. Mach (b), Rudolf Krska (c), Regina 
Sommer (d, e), Andreas H. Farnleitner (e, f), Georg H. Reischer (a, e) 

(a) Vienna University of Technology, Institute of Chemical Engineering, Molecular Diagnostics Group, 
IFA-Tulln, Center for Analytical Chemistry (b) Vienna University of Technology, Institute for Chemical 
Engineering, Gene Technology Group (c) University of Natural Resources and Life Sciences Vienna, 
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IFA-Tulln, Center for Analytical Chemistry (d) Medical University Vienna, Institute for Hygiene and 
Applied Immunology, Center for Pathophysiology, Infectiology and Immunology (e) ICC 
Interuniversity Cooperation Centre Water & Health (f) Vienna University of Technology, Institute for 
Chemical Engineering, Research Group of Environmental Microbiology and Molecular Ecology 

In this study, a simple and rapid high-throughput method for the detection of Enterococcus spp. in 
water resources by loop-mediated isothermal amplification (LAMP) is described. A set of six specific 
LAMP primers was designed to amplify a diagnostic fragment of the Enterococcus 23S rDNA, which is 
present in several enterococcal species targeted by US EPA quantitative PCR (qPCR) Method 1609, 
but cannot be found in any relevant non-enterococcal species. The specificity tests were performed 
with a group of 30 reference strains, consisting of 15 target and 15 non-target bacterial species, 
where LAMP showed equal performance compared to the previously mentioned reference qPCR 
method. A sensitivity test with a 10-fold dilution series of Enterococcus faecalis reference strain DSM 
20478 DNA revealed that the LAMP method is capable of reliably detecting less than 100 DNA target 
copies per reaction within 30 minutes. Results were confirmed by real-time fluorescence monitoring 
using a thermal cycler as well as by gel electrophoresis and SYBR Green I staining. Additionally, a set 
of samples covering drinking water, karst water and surface water, as well as Enterococcus isolates 
were tested. In conclusion, this method has great potential to be performed on a simple heating 
block and is therefore a good candidate for the efficient screening and testing of water samples in 
less sophisticated laboratories and by non-professional personnel.  

 

P 16 Pitfalls in DNA-based diagnostics in environmental water samples - tools for validation 
and optimisation of filtration/extraction procedures 

Linke R 1, Zeki S 1, 2, 3, Mayer RE 1, 2, Keiblinger KM 1, 5, Mach RL 4, Reischer GH 1, 2, Farnleitner 
AH 1, 2 

1 Research Group of Environmental Microbiology and Molecular Ecology, Institute for Chemical 
Engineering, Vienna University of Technology, Vienna, Austria, 2 InterUniversity Cooperation Centre 
Water & Health, Vienna, Austria (www.waterandhealth.at), 3 Department of Marine Environment, 
Institute of Marine Sciences and Management, Istanbul University, Istanbul, Turkey, 4 Working 
Group Gene Technology, Institute for Chemical Engineering, Vienna University of Technology, 
Vienna, Austria, 5 Institute of Soil Research, Department of Forest and Soil Sciences, University of 
Natural Resources and Life Sciences Vienna, Austria 

Contamination of water with fecal pollutants originating from human and animal sources puts a 
strong constraint on its use for drinking water, recreational purposes or the irrigation of cultural 
crops. To improve target-oriented catchment protection and management of water quality 
state-of-the-art molecular diagnostic tools, such as quantitative PCR (qPCR), are used to identify and 
quantify contamination sources. However, analysis of fecal markers by qPCR requires the extraction 
of DNA from environmental water samples, which regularly contain varying background matrices 
challenging DNA extraction. If no internal control (defined cell standard) is used during extraction, 
potential losses of DNA due to background matrices remain undetected. For example, the strong 
adherence of microbial cells and DNA to surface-reactive sediment fractions makes DNA recovery 
highly dependent on the sample type and often very inefficient. To overcome this bottleneck certain 
molecules, e.g. phosphate, dNTPs, DNA or RNA, can be added as adsorption site competitors prior to 
lysis of the microorganisms to increase the yield of DNA extraction. The aim of the present study was 
to develop a method for efficient DNA extraction from samples containing high amounts of total 
suspended solids (TSS) by subsequently controlling the efficiency of the extraction by adding a 
defined cell standard (DeTaCS, defined genetic target number cell standard) as internal control. In 
order to cover a broad range of TSS values different sampling sites in and around Neusiedler See, 
Eastern Austria were chosen. As adsorption site competitors we added different amounts of sodium 
pyrophosphate and salmon sperm DNA during DNA extraction.  
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From these experiments we proofed that the addition of salmon sperm DNA prior to cell lysis 
improved the DNA recovery to near to control levels and we could show that the use of an internal 
control is inevitable for a correct interpretation of qPCR results. 

 

P 17 Quantification of Campylobacter in drinking water with a cell based approach 

Mustedanagic A (1), Jakwerth S (1), Cervero S (1, 2), Sommer R (1, 2), Kirschner AKT (1, 2) 

(1) Medical University Vienna, Institute for Hygiene and Applied Immunology, Water Hygiene, 
Vienna, Austria, (2) Interuniversity Cooperation Centre for Water & Health, www.waterandhealth.at 

Drinking water may be contaminated by bacteria, viruses and parasites of which some can be health 
threatening pathogens. The World Health Organisation reports around 330.000 cases of 
water-related diseases in Europe per year. One of the most important water-transmitted pathogens 
is Campylobacter that causes severe human gastroenteritis. Detection of specific pathogens is usually 
based on cultivation on microbiological media. However, cultivation needs a long time to result and 
may overlook pathogens in the viable but non-culturable state. Specific and sensitive detection and 
quantification of Campylobacter is an essential tool for assessing and improving drinking water 
safety. New, culture-independent techniques concentrate on the development of methods for rapid 
detection of pathogens in water that have a very low infection dose of a few hundred cells and are 
usually present in drinking water at low concentrations. This study reports a cell-based 
Campylobacter sp. detection method (CARD-FISH) which can identify thermo-tolerant Campylobacter 
species and clearly differentiate between single Campylobacter species. The advantages of the 
established Campylobacter detection method are culture-independency, high specificity and 
sensitivity and pathogen detection within a few hours. So far, campylobacter concentrations 
between ~10^3 and ~10^7 cells per ml can be detected with the CARD-FISH method with the use of 
epifluorescence microscopy. Furthermore, it can be distinguished between C. jejuni and other 
thermo-tolerant Campylobacter species such as C. coli, C. lari and C. upsaliensis. Additional work 
requires the implementation of Campylobacter CARD-FISH with a solid-phase-cytometer (ChemScan 
RDI, bioMérieux) that enables reliable quantification of approx. 10 bacterial cells in 500 ml of 
drinking water. 

 

P 18 Weltweites Auftreten von human-assoziierten genetischen Fäkalmarkern in hohen 
Konzentrationen in ungereinigtem und mechanisch-biologisch gereinigtem 
kommunalen Abwasser 

Mayer RE 1, 2, Egle L 3, 4, Reischer GH 1, 2, Mach RL 1, 2, Zessner M 3, 4, und Farnleitner AH 1, 2 

1 Institute of Chemical Engineering, Research Division Biotechnology and Microbiology, Research 
Group Environmental Microbiology and Molecular Ecology, Vienna University of Technology, 
Gumpendorfer Straße 1a/166-5-2, A-1060 Vienna, Austria, 2 InterUniversity Cooperation Centre for 
Water and Health, www.waterandhealth.at, 3 Institut für Wassergüte, Ressourcenmanagement und 
Abfallwirtschaft, Technische Universität Wien, Karlsplatz 13/226, 1040 Wien, Österreich, 4 Center of 
Water Resource Systems, Institut für Wassergüte, Ressourcenmanagement und Abfallwirtschaft, 
Technische Universität Wien, Karlsplatz 13/226, 1040 Wien, Österreich 

Fäkale Einträge in Grund- und Oberflächengewässer stellen eine weltweite Gefährdung der 
Wasserqualität dar. Zum sensitiven Nachweis fäkaler Einträge stehen für Fäkalbakterien (SFIB) seit 
langer Zeit standardisierte Methoden zur Verfügung. SFIB können jedoch die Herkunft fäkaler 
Einträge nicht eruieren. Um Fäkalkontaminationen in Wasserkörpern Verursachern zuordnen zu 
können, werden neu entwickelte Nukleinsäure-basierte Nachweissysteme eingesetzt. Diese 
Verfahren sind bis jetzt jedoch nicht ausreichend für einen weltweiten Einsatz evaluiert worden.  
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In dieser weltweiten Studie wurde der Zu- und Ablauf von 29 Kläranlagen aus 13 Ländern auf 6 
Kontinenten auf das Auftreten intestinaler bakterieller Bacteroidetes-Populationen hin untersucht. 
Die Studie konzentrierte sich auf vier häufig verwendete human-assozierte Bacteroidetes Marker: 
HF183 TaqMan, HF183 II, BacHum und BacH. Weiters wurde auch der neu entwickelte Firmicutes 
Marker Lachno2 Assay als mögliche Alternative untersucht. Es konnte in eindrucksvoller Weise 
gezeigt werden, dass die human-assoziierten Bacteroidetes Marker weltweit in hohen 
Konzentrationen ubiquitär in ungereinigtem und mechanisch-biologisch gereinigtem Abwasser aus 
kommunalen Kläranlagen vorkommen. Darüber hinaus wurde gezeigt, dass das Vorkommen 
unabhängig von der Kläranlagengröße, der Jahreszeit und der untersuchten Länder ist. Die Spezifität 
und Sensitivität der Marker wurde in weiterer Folge an einer Probenbank mit extrahierten 
Fäkalproben bekannter Herkunft untersucht. Die Ergebnisse dieser Testung zeigen, dass die 
Sensitivität in einem sehr zufriedenstellenden Bereich liegt, jedoch die Spezifität je nach 
Fragestellung limitiert sein kann. Die Studie zeigt zudem das Potential human-assoziierter 
genetischer Fäkalmarker zur komplementären Erweiterung von SFIB Analysen. Die genetischen 
Marker sollten jedoch vor einer Anwendung immer für das Untersuchungsgebiet, speziell in Bezug 
auf die Fragestellung, evaluiert werden. 

 

P 19 Evaluating the applicability of metagenomics for the monitoring of microbiological 
water quality in natural water resources 

Domenico Savio, Georg H. Reischer, Lucas Sinclair, Juraj Parajka, Philipp Stadler, Alfred P. Blaschke, 
Robert L. Mach, Alexander K.T. Kirschner, Günter Blöschl, Alexander Eiler, Andreas H. Farnleitner 

Centre for Water Resource Systems (CWRS), Vienna University of Technology, Vienna, Austria; 
Research Group Environmental Microbiology and Molecular Ecology, Institute of Chemical 
Engineering, Vienna University of Technology, Vienna, Austria; Department of Ecology and Genetics, 
Limnology, and Science for Life Laboratory, Uppsala University, Uppsala, Sweden; Institute of 
Hydraulic Engineering and Water Resource Management, Vienna University of Technology, Vienna, 
Austria; Interuniversity Cooperation Centre Water and Health, www.waterandhealth.at; Institute for 
Water Quality, Resource and Waste Management, Vienna University of Technology, Vienna, Austria; 
Institute for Hygiene and Applied Immunology, Water Hygiene, Medical University Vienna, Vienna, 
Austria 

Microbes play an important role both in ecology and public health, including user-related aspects 
such as “biostability” of drinking water or health-related quality issues. Until recently, universal 
monitoring techniques for the comprehensive study of the bacterial compartment that were capable 
of simultaneously covering all these aspects have not existed. However, with the rise of high 
throughput sequencing (HTS), the high-resolution analysis of bacterial communities based on 
16S-rRNA-gene sequencing was made possible. In this context, the present study aimed at the 
holistic characterisation of the structure and dynamics of the bacterial communities present along a 
large river system and in its tributaries to evaluate (1) their role in ecosystem functioning, (2) the 
impact from external microbial sources such as tributary rivers and urban centres and (3) the 
potential of the applied 16S-rRNA-gene approach to detect sub-dominant, faecal 
pollution-associated communities and indicators. The obtained results of this study are based on 75 
midstream and 21 tributary-samples taken along 2,600 km of the Danube River. For all samples, two 
size fractions (free-living vs. particle-associated) were separately analysed (Liska et al., 2008; 
Kirschner et al., 2009). In total, 1,572,361 partial 16S rRNA gene sequences were obtained after 
quality filtering and mate-pair joining and were subsequently clustered into 8,697 OTUs (Operational 
Taxonomic Units). Based on the core community abundance analysis as well as the distinct diversity 
measures (bacterial richness, evenness and community dissimilarity), our analyses revealed a gradual 
shift in the riverine bacterial communities in both size fractions along the Danube River. On the 
taxonomic level, the observed shifts were reflected in an increasing dominance of so-called “typical” 
freshwater bacteria that are often observed in lakes.  
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Remarkably, we could also detect a potential impact from faecal pollution on the particle-associated 
bacterial communities along the stretch between Budapest and Belgrade, where increased levels of 
faecal-pollution associated bacteria were indicated. 

 

P 20 High micro-diversity of Vibrio cholerae in lake Neusiedler See is associated with 
intensive genetic recombination in the reed habitat and the long-distance transfer of 
strains 

Kirschner AKT (1, 2), Pretzer C (1, 3), Huhulescu S (4), Farnleitner A (2, 3), Druzhinina I (3) 

1 Medical University Vienna, Institute for Hygiene and Applied Immunology, Water Hygiene; Vienna, 
Austria 2 Interuniversity Cooperation Centre for Water & Health, www.waterandhealth.at 3 Vienna 
University of Technology, Institute for Chemical Engineering, Vienna, Austria 4 Austrian Agency for 
Health and Food Safety, Vienna, Austria 

Environmental Vibrio cholerae populations usually exhibit high micro-diversity. The Austrian alkaline 
lake Neusiedler See that is an important bathing water and bird sanctuary, has been shown to be a 
hot-spot of V. cholerae in Central Europe (1, 2). To assess micro-diversity of V. cholerae 
non-O1/non-O139 in lake Neusiedler See, we performed a phylogenetic study based on multi-locus 
sequence analysis of 472 strains. The strains were isolated from three representative ecologically 
different lake habitats ranging from open water to reed stand. We also sequenced 76 environmental 
and human V. cholerae non-O1/non-O139 isolates from Austria and other European countries and 
added sequences of seven genome-sequenced strains from international databases. The 
phylogenetic analysis of the concatenated dataset showed that the lake supports a unique endemic 
diversity of V. cholerae that is outstandingly rich in the reed stand. Single loci phylograms revealed 
that many V. cholerae isolates from European countries were related to the haplotypes present in 
the lake, as numerous alleles were shared between the local and the international strains. The 
observed phenomena can be explained by the high degree of genetic recombination revealed 
through alternative in silico tests for all habitats and shown to be particularly intensive in the reed 
stand, acting along with the long distance import of strains most probably via birds and/or humans. 
Thus, the Neusiedler See may serve as a cooking pot for the appearance of new V. cholerae strains 
with new (pathogenic) properties. 

(1) Kirschner A et al (2008) Applied and Environmental Microbiology 74: 2004-2015 (2) Schauer S et 
al (2015) Environmental Microbiology 17: 4366-4378 

 

P 21 Disinfection with UV-radiation and ozone in private used whirlpools 

Wolfgang Mascher, Karl Fahler, Bettina Pfeifer, Sabine Platzer, Rainer Schmutz, Franz Mascher 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University Graz 

Beside swimming pools, which are regulated in the Bäderhygieneverordnung, there is a big market of 
whirlpools in private use, which don't go along with the water treatment procedure of the 
Bäderhygieneverdordnung. 

In this study a water treatment cycle for this kind of pools was tested. Under predefined conditions 
the inactivation of Pseudomonas aeruginosa in water treated with UV-radiation and ozone was 
observed. Two UV-radiators were used on the one hand to inactivate the test-bacteria by 
UV-radiation (254 nm) and on the other hand for the production of ozone (196 nm). The test facility 
was built in a way, that starting from a water tank with 1000 litre the water runs in a cycle through 
the UV/ozone-modul. The inactivation of the test-bacteria Pseudomonas aeruginosa by both UV and 
ozone, only UV and only ozone could be observed. 
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The results show, that the used UV/ozone-modul leads to a continuous reduction of the test-bacteria 
Pseudomonas aeruginosa. When only one component is used (UV or ozone) the inactivation rate is 
lower than in combination of both. The inactivation of the test-bacteria is significantly higher with 
UV-radiation than with ozone. Repeated measurements of the ozone in the water are always 
negative (detection limit 0,05 mg/l), which means that no high (measurable) ozone concentrations 
are produced. Nevertheless, the permanent ozone treatment leads to a significant inactivation of 
Pseudomonas aeruginosa, maybe also because of other reaction products, which develop from the 
196 nm radiation of the water. 

Although this water treatment method doesn`t meet the requirements of the 
Bäderhygieneverordnung, the reduction of Pseudomonas aeruginosa is significant. 

 

P 22 A new detection method of cyanogen chloride in swimming pool water samples 

Maximilian Schreck, Tim Schlosser, Lothar Erdinger 

Universität Heidelberg, Zentrum für Infektiologie, Med. Mikrobiologie und Hygiene 

Regarding DBPs in swimming pools, the focus of most studies is on certain compounds like 
trihalomethanes, haloacetic acids and/or trichloramine. However, these compounds are just a small 
part of the total DBP universe. Some DBPs are known to cause irritations of the eyes or the 
respiratory system and may even cause asthma, whilst the larger part has not been assessed at all 
regarding the effects on the human body. Cyanogen chloride (CC) is known to cause adverse health 
effects and was used during the First World War as chemical warfare agent. During chlorination of 
skin using real-life chlorine concentrations, amongst other DBPs, formation of CC was detectable. 
Qualitative analysis of swimming pool waters using Purge-and-Trap/GC/MS also indicated presence 
of CC in unknown concentrations. Quantitative analysis is difficult because due to its high toxicity, 
standard reference materials for CC are not available. Therefore, a new method for the 
quantification of cyanogen chloride in water samples was developed based on headspace (HS) gas 
chromatography coupled with mass spectrometry. Detection was made using m/z 61 and 63, 
respectively, with a ratio of app. 3:1. Quantification is based on in-situ generation of CC calibration 
standards in HS vials immediately prior to analysis. The system was optimized to obtain maximum 
sensitivity and a detection limit of 0.1 µg/L was realized. The method was applied to analyze real 
swimming pool water samples. Although CC concentrations in swimming pool water are generally 
low, significantly higher concentrations were measured in certain pools. In several cases, CC 
concentrations in the water were higher than 10 µg/l whilst in other pools no CC was detectable. 

 

P 23 Wie lange müssen Legionellen-Nährböden bebrütet werden? 

Günther Wewalka, Sonja Rehak, Radica Paunovic, Gabriele Jell-Wiesinger und Lukas Richter 

AGES (Österreichische Agentur für Gesundheit und Ernährungssicherheit) Institut für medizinische 
Mikrobiologie und Hygiene, Wien 

Die derzeitigen ÖNORMen EN ISO 11731 und 11731-2 „Wasserbeschaffenheit – Nachweis und 
Zählung von Legionellen“ verlangen eine letzte Ablesung der Koloniezahlen von Legionellen nach 10 
Tagen Bebrütungszeit. In einer überarbeiteten Fassung dieser Norm, die in einem Entwurf vom 1. 12. 
2015 vorliegt, wird es den Prüflabors überlassen, ob Legionellen-Nährböden nach 7 oder 10 Tagen 
ein letztes Mal abgelesen werden. Um diese Entscheidung zu treffen, wurden in unserem Labor bei 
insgesamt 16386 Wasserproben, davon 15948 Trinkwässer (Warm-, Kalt- oder Mischwasser), 209 
Wässer von Beckenbädern und 229 Kühlturmwässer, die Ablesungen der Koloniezahlen von 
Legionellen nach 7 und 10 Tagen ausgewertet. Bestimmt wurden bei den Proben auch die 
nachgewiesenen Legionellen (L. pneumophila Serogruppe (SG) 1,  
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L. pneumophila SG 2-14 und L. non-pneumophila) und die Koloniezahlen pro 100 mL entsprechend 
den Kategorien der ÖNORM B 5019. 

Bei den Trinkwässern gab es nur bei 100 Proben (0.63 %) Unterschiede in den Koloniezahlen 
zwischen den Ablesungen nach 7 und 10 Tagen. Bei non-pneumophila Legionellen stiegen die 
Koloniezahlen am häufigsten (n=44), gefolgt von L. pneumophila SG 2-14 (N=30) und L. pneumophila 
SG1 (n=26). Bei Proben von Beckenbädern gab es in keinem Fall Unterschiede und bei 
Kühlturmwässern ergaben sich nur in zwei Fällen (0.87 %) Unterschiede. In beiden Fällen betraf dies 
die Koloniezahlen von non-pneumophila Legionellen. 

Auf Grund der geringen Zahl der Proben, bei denen sich die Koloniezahlen nach einer verlängerten 
Bebrütungszeit veränderte und die Tatsache, dass die Koloniezahlen nicht so weit anstiegen, dass 
sich die Beurteilung der Ergebnisse verändert hätte, erscheint es gerechtfertigt, 
Legionellen-Nährböden bereits nach 7 Tagen endgültig abzulesen. 

 

P 24 Entwicklung der neuen ISO 11731: Auf der Suche nach der optimalen Methode zur 
Kultivierung von Legionellen in Wasserproben 

Regina Sommer, Sonja Knetsch, Andrea Lettl und Sílvia Cervero-Aragó 

Medizinische Universität Wien, Institut für Hygiene und Angewandte Immunologie, Wasserhygiene; 
Interuniversitäres Kooperationszentrum für Wasser & Gesundheit, www.waterandhealth.at 

Die Kultivierung und zuverlässige Quantifizierung von Legionellen in Wasserproben stellt für 
Laboratorien eine große Herausforderung dar. Dies liegt zum einen an der Vielzahl von 
Legionellenspezies - derzeit sind zumindest 58 Spezies bekannt - und der großen Heterogenität der 
Eigenschaften von Legionellenstämmen und ihren unterschiedlichen physiologischen Stadien. Zum 
anderen enthalten Wasserproben, je nach ihrer Herkunft und Matrix (z.B. Trinkwasser, Badewasser, 
Kühlwässer, Abwässer) hohe Konzentrationen an anderen wassereigenen Bakterien, die als störende 
Begleitflora die Kultivierung und Quantifizierung der Legionellen beeinträchtigen können. Darüber 
hinaus können Legionellen auch in Amöben enthalten sein, in denen sie geschützt und der Analyse 
möglicherweise nur teilweise zugänglich sind. 

Die derzeit geltenden ISO Standardverfahren für die Bestimmung der Konzentrationen an Legionellen 
mittels Kultivierung stammen aus den Jahren 1998 (Aufkonzentrierungs- und Suspensionsverfahren) 
bzw. 2004 (Direktmembranfiltrationsverfahren). Seit 2011 arbeitet die ISO-Arbeitsgruppe 
TC147/SC4/WG10 an der Revision der beiden Standards. Auf Basis von wissenschaftlichen 
Erkenntnissen wurden vier Nährmedien (BCYE, BCYE+AB, GVPC, MWY), vier Techniken 
(Direktausplattierung, Direktmembranfiltration, Aufkonzentrierung mit Resuspendierung, 
Verdünnungsreihe) und drei Vorbehandlungsarten (Säure, Hitze, ohne Behandlung) für die Erstellung 
der Methoden definiert. 

Die Methoden wurden 2015 in zwei Ringversuchen mit 27 Laboratorien aus 10 Ländern (Studie 1) 
und 8 Laboratorien aus 3 Ländern (Studie 2) im Hinblick auf die Leistungsparameter 
Wiederholbarkeit, Reproduzierbarkeit, Wiederfindung, Sensitivität, Spezifizität, Zählunsicherheit, 
Messbereich und Robustheit untersucht. Für die Studien wurden natürliche Wasserproben mit 
verschiedenen Legionellenspezies in unterschiedlich hohen Konzentrationen mit abgestuften 
Belastungen an Begleitflora eingesetzt. 

Während die Reproduzierbarkeit innerhalb der Laboratorien im Mittel 8% betrug, zeigten sich 
zwischen den Laboratorien große Unterschiede (Studie 1: 80%; Studie 2: 51%). Die Typen der 
Membranfilter für das Direktverfahren ergaben signifikante Unterschiede. Die Inkubationszeiten von 
7 bzw. 10 Tagen hatten keinen statistisch nachweisbaren Effekt. Die Untersuchung zeigte deutlich, 
dass unterschiedliche Verfahren unterschiedlich hohe Legionellenkonzentrationen ergeben können. 
Dieser Mangel an Vergleichbarkeit der Daten führt zu Unsicherheiten bei der Bewertung von 
wasserführenden Systemen. 
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P 25 Comparison of SNP based and cgMLST based typing of Listeria monocytogenes isolates 
from Seeliger’s historical “Special Listeria Culture Collection” 

Patrick Hyden (A, C), Christopher Grim (B), Ariane Pietzka (A), Marion Blaschitz (A), Alexander Indra 
(A), Christoph W. Sensen (C), Franz Allerberger (A), Thomas Rattei (D), Werner Ruppitsch (A) 

A: Austrian Agency for Health and Food Safety, Vienna, Austria, B: FDA/CFSAN/OARSA/ DVA/VMB, 
MD, USA, C: Graz University of Technology, Graz, Austria, D: University of Vienna, Vienna, Austria 

Background: Whole genome sequencing has emerged as the ultimate tool for comparison of 
bacterial isolates for surveillance and outbreak investigation. In this study we sequenced 12 Listeria 
monocytogenes serotype 4b isolates of Seeliger's historical 'Special Listeria Culture Collection' (SLCC) 
and compared typing results obtained by single nucleotide polymorphism (SNP) analysis based on 
reference mapping to a gene-by-gene comparison of a defined core genome (cgMLST) of de-novo 
assemblies. 

 Material/methods: Genomic DNA was isolated from SLCC isolates grown overnight using the 
MagAttract HMW DNA Kit (Qiagen). The fragment library was constructed with the NexteraXT Kit and 
2x300 basepairs were sequenced on a MiSeq (Illumina). CgMLST allelic schemes were extracted from 
de-novo assemblies using SeqSphere+ v2.4 as described previously (1). For SNP based analysis the 
“CFSAN SNP pipeline” (2) was used with the genome of strain J1-220 as reference (Accession-No: 
CP006047.2). Phylogeny was calculated using RAxML v8.2.2. Visualization was performed on 
itol.embl.de (3). 

Results: The assemblies had a median N50 value of 229,641 bp and an average coverage of 92x. 
SNP-analysis for the 12 SLCC serotype 4b isolates resulted in a total of 3,307 single nucleotide variant 
positions distributed over the reference genome. In the cgMLST 205 out of 1,701 genes had more 
than one sequence type. All L. monocytogenes isolates could be differentiated by SNP and cgMLST 
analysis. Typing results are presented as Neighbour-Joining trees (Figure). 

Conclusions: Comparison of 12 serotype 4b isolates by NGS using a standardized cgMLST based 
typing scheme for L. monocytogenes with a SNP analysis pipeline reveals no major differences of 
these two analysis methods. Thus, although SNP based typing provides higher resolution than 
cgMLST and might be useful in certain situations, the defined cgMLST scheme has a similar 
discriminatory power, allows the global exchange of data and is easier to standardize than SNP 
calling. 

 

P 26 The superiority of NGS in tracing chains of transmission: a retrospective analysis of the 
first documented nosocomial transmission of LA-MRSA spa-type t011 in an Austrian 
hospital, 2010-2011 

Sarah Lepuschitz 1, Daniela Schmid 1, Ulrich Zerlauth 2, Burkhard Springer 1, Alexander Indra 1, Franz 
Allerberger 1, Werner Ruppitsch 1 

1 Austrian Agency for Health and Food Safety, Vienna, Austria, 2 Department of Hospital Hygiene and 
Infectious Diseases, Community-Hospital, Klagenfurt, Austria 

Background: The National Reference Laboratory for Staphylococci at the Austrian Agency for Health 
and Food Safety (AGES) observed a steady increase of human CC398 LA-MRSA isolates from 0.2% in 
2004 to 7.9% in 2015. 

In December 2010 a cluster of seven cases of colonization/infection with LA-MRSA spa-type t011, 
ST398 (case I-VII) was observed in a 1,400 bed-hospital. Epidemiological findings indicated MRSA 
acquisition through direct contact to pigs for cases I-III,  
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or in the hospital setting through contact to cases IV-VII (1). We reanalyzed 31 LA-MRSA t011 isolates 
of this hospital by next generation sequencing. 

Material/methods: DNA libraries were made with Illumina's NexteraXT kit and 2x300 basepair 
fragments were sequenced on a MiSeq (Illumina Inc). A core genome MLST scheme comprising 1,862 
target genes was applied for NGS data interpretation using SeqSphere+ (Ridom, Germany) (2). 

Results: NGS uncovered the weakness of the former spa-typing – epidemiological data analysis 
system. In contrast to the former epidemiological assumptions, NGS based typing clearly excluded 
case II from this outbreak, identified a transmission from case III to case V, excluded a transmission 
from case V to case VI (nurse-case), identified a transmission from case VI to case VII, and identified a 
close relationship of case VI-isolate to a patient (case 2) in another hospital. 

Conclusions: Core genome MLST allows subtyping of LA-MRSA spa-type t011 isolates and improves 
the analysis of transmission chains and epidemiological investigations. As a consequence, NGS should 
be implemented in hospitals to support and enhance infection control. 

References: 

1.Schmid D, et al. (2012) Clin Microbiol Infect 18(s3):280-281. 

2.Leopold S, et al. (2014) J Clin Microbiol 52:2365–2370. 

 

P 27 Molecular Detection and Identification of Microbial Pathogens in Ixodes rinicus Ticks 
collected in Austria 

Anna-Margarita Schötta, Michiel Wijnveld and Gerold Stanek 

Institute for Hygiene and Applied Immunology at the Center for Pathophysiology, Infectiology and 
Immunology; Medical University of Vienna 

Ticks can transmit a large number of various pathogens that can lead to human disease. 

In this epidemiological study a total of 554 I.ricinius ticks collected from all federal states of Austria 
have been screened for various tick-borne pathogens by using the PCR-reverse line blot (RLB) 
technique. 

Of the 554 ticks 42.4% harboured at least one microorganism with the potential of causing a 
tick-borne disease. The pathogen with the highest prevalence detected was Borrelia burgdorferi 
sensu lato in 142 ticks (25.6%). Within these ticks B.afzelii (80/142) was the most frequently detected 
species, followed by B.burgdorferi sensu stricto (38/142) and B.valaisiana (36/142). 
B.garinii/B.bavariensis, B.lusitaniae and B.spielmanii have been found in 28, 5 and 1 ticks, 
respectively. Co-infections with multiple Borrelia strains occurred in 39/142 (27.5%) ticks. Rickettsia 
spp. represented the pathogen group with the second highest prevalence in 93 ticks (16.8%). The 
species discovered were R.helvetica (39/93), R.raoultii (38/93), R.monacensis (2/93) and R.slovaca 
(1/93). Thirteen Rickettsia samples remained unidentified. Candidatus Neoehrlichia mikurensis, 
Babesia spp. (B.venatorum, B.divergens, B.microti) and Anaplasma phagocytophilum have been 
found in 4.5%, 2.7% and 0.7%, respectively. Coxiella burnetti was not detected. A total of 40 ticks 
(7.2%) contained multiple microorganisms with Borrelia spp. and Rickettsia spp. being the most 
common co-infections. 

This study elucidates the wide spectrum of tick-borne pathogens that can be encountered in Austria. 
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P 28 Isolation of Rickettsia raoultii from Dermacentor reticulatus ticks from Austria 

Michiel Wijnveld 1, Anna- Margarita Schötta 1, Adriano Pintér 2 and Gerold Stanek 1 

1. Institute for Hygiene and Applied Immunology, Center for Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Vienna, Austria., 2. Superintendência de Controle de 
Endemias, Public Health Department, São Paulo, Brazil. 

Tick cells, originating from different hard and soft bodied ticks, have been used successfully in the 
past to isolate tick-borne microorganisms from ticks. The presented study was designed to assess the 
viability of tick cells, originating from Rhipicephalus microplus, to isolate and propagate Rickettsia 
raoultii from Austrian Dermacentor reticulatus ticks. 

D. reticulatus ticks were collected in October 2015 in the national park Donau-Auen (Lobau) near 
Vienna. The ticks were screened for the presence of R. raoultii DNA after which they were stored 
individually. One out of 10 ticks was positively identified. This tick was surface sterilized and 
homogenized in culture medium. Subsequently 100µl of the suspension was used in an attempt to 
infect the tick cells. 

After 72 days Rickettsia-like bacteria were witnessed in cytospin tick cell smears. To identify these 
intracellular bacteria, fragments of different genes (sca4, gltA, ompA, ompB) have been amplified 
and sequenced. The obtained sequencing results have confirmed the presence of R. raoultii within 
the cultures. 

One of the currently used methods to isolate Rickettsia species is using vertebrate cell lines (Vero 
cells) and the so called shell vial technique. This method requires specialized equipment and the cell 
lines demand more maintenance. The presented method can be achieved with standard, cost 
efficient laboratory equipment and the used cells require less maintenance making this method a 
good and efficient alternative. 

Further research is needed to assess the viability of this method to isolate tick-borne microorganisms 
from patient samples. 

 

P 29 Clinical Significance of the single nucleotide polymorphism TLR2 R753Q in heart 
transplant recipients at risk for cytomegalovirus disease 

Schneider Martina A, Matiqi Teresa A, Kundi Michael B, Rieder Franz A, Andreas Martin C, Strassl 
Robert D, Zuckermann Andreas C, Jungbauer Christof E, Fischer Gottfried F, Steininger Christoph A 

A Department of Medicine I, Div. of Infectious Diseases and Tropical Medicine, Medical University of 
Vienna, B Institutes of Environmental Health, Center for Public Health, Medical University of Vienna, 
C Department of Surgery, Div. of Cardiac Surgery, Medical University of Vienna, D Department of 
Laboratory Medicines, Division of Clinical Virology, Medical University of Vienna, Vienna, Austria E 
Blood Service for Vienna, Lower Austria and Burgenland, Austrian Red Cross, Vienna, Austria, F 
Department for Blood Group Serology and Transfusion Medicine, Medical University of Vienna, 
Vienna, Austria 

The Toll-like receptor 2 (TLR2) is a significant component of innate immunity against cytomegalovirus 
(CMV) infection but information on the clinical significance of the TLR2 single nucleotide 
polymorphism (SNP) R753Q (rs5743708) is conflicting. The presence of the TLR2 polymorphism was 
determined by a genotyping assay of 175 HTX patients and 281 healthy blood donors and evaluated 
in relation to selected virological and clinical parameters. Relative frequency of TLR2 polymorphism 
was similar in HTX patients and blood donors (homozygous wild-type, 94.3% vs. 94.0%; 
heterozygous, 5.1% vs. 5.7%; homozygous mutated, <1%). CMV viremia was detectable in 108 
(61.7%) of HTX patients. The TLR2 polymorphism was neither associated with occurrence or level of 
CMV infection nor with survival, graft failure or rejection,  
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or CMV serostatus of patient before transplantation. Nevertheless, CMV viremia occurred in 83.1% of 
R+/D+, 77.1% of R+/D-, and 64.3% of R-/D+ patients. Time of first CMV viremia was in R-/D+ patients 
later than in CMV-seropositive patients (median, 182 days versus 23 days; P<0.001) corresponding to 
the duration of antiviral prophylaxis in R-/D+ patients.This study suggests that the TLR2 R753Q 
polymorphism is not significantly associated with CMV infection and reactivation in HTX patients 
receiving antiviral prophylaxis and therapy. 

 

P 30 Molecular evidence of bacterial and protozoal pathogens in ticks collected from dogs 
from eastern Austria 

Michiel Wijnveld 1, Anna-Margarita Schötta 1, Georg Duscher 2, Michael Leschnik 3, Hannes 
Stockinger 1 and Gerold Stanek 1 

1 Institute for Hygiene and Applied Immunology of the Center for Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Vienna, Austria. 2 Institute of Parasitology, Department 
of Pathobiology, University of Veterinary Medicine Vienna, Austria. 3 Clinical Unit of Internal 
Medicine Small Animals, University of Veterinary Animals, Vienna, Austria. 

During a previous study ticks have been collected from dogs that were walked daily in a region in the 
east of Austria, which took place in a time period of 11 months (February-December) in 2008. From 
this tick collection 174 ticks were selected at random, including 75, Dermacentor reticulatus (47 
female, 28 male), 44 Haemaphysalis concinna (21 females, 6 males and 16 nymphs) and 55 Ixodes 
ricinus (52 females, 3 males) ticks. 

To screen the ticks, the Reverse Line Blot (RLB) hybridization technique has been used, which is a 
technique that screens multiple ticks for the presence of DNA of multiple pathogens at once. Briefly, 
the RLB consists of a negatively charged nitrocellulose membrane that has up to 43 (geno)species 
specific oligonucleotides covalently bound to it with the use of an amino-linker attached to the 5' 
side of the oligonucleotide probe and through the use of a miniblotter. To screen for pathogen DNA, 
whole tick DNA extractions are subjected to several genus specific PCRs with biotin-labeled reverse 
primers. The resulting PCR products are then loaded perpendicularly to the bound oligonucleotide 
probes and detection takes place through the use of chemiluminescence resulting from a substrate 
for the horseradish peroxidase-streptavidin conjugate that has been hybridized to the biotin 
attached to the PCR product. For the genus specific PCRs the following targets were used: For 
Anaplasma/Ehrlichia spp., the 16s rRNA gene, for Babesia/Theileria spp. the 18s rRNA gene, for 
Rickettsia spp. the 23-5s intergenic spacer and for Borrelia the 5-23s intergenic spacer. 

In these ticks the DNA of the following pathogens was detected: Anaplasma phagocytophilum; 
Borrelia afzelii; B. burgdorferi sensu stricto; B. garinii; B. lusitaniae; B. spielmanii; B. valaisiana; 
Candidatus Neoehrlichia mikurensis; Rickettsia helvetica; R. raoultii; Theileria (Babesia) microti; 
Genus specific catch-all only signals have been sequenced and new probes have been designed. 

 

P 31 Bacillary angiomatosis presenting with facial tumour and multiple abscesses 
confirmed by PCR and culture 

Mateusz Markowicz (1), Stephanie S. Käser (2), Andreas Müller (1), Gerold Stanek (1), Armin Rieger 
(2) 

1. Institute for Hygiene and Applied Immunology, Center of Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Austria, 2. Department of Dermatology, Division of 
Immunology, Allergy and Infectious Diseases, Medical University of Vienna, Austria 

A 36-year-old, HIV-positive man presented with widespread, red papules and nodules partially 
erosive and crusted as well as a 4 cm wide, prominent, skin-coloured, subcutaneous tumour at the 
left zygomatic arch. The CD4+ cell count was 47 cells/µL. Multiple abscesses located in the lung, 
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stomach wall and pancreatic tail were detected in contrast-enhanced computed tomography scans. 
Screening for opportunistic infections was negative. Bartonella spp. was detected by PCR in the skin 
nodule, in the tissue biopsy from the facial mass in EDTA blood. B. quintana was confirmed by 
sequencing. The same pathogen was cultured on Columbia blood agar plates from the skin 
nodule.Treatment with doxycycline 200 mg per day was started for 3 weeks and an improvement of 
the skin lesions, partial regression of the facial tumourwas observed. 

Bacillary angiomatosis (BA) is an angioproliferative disease caused by B. henselae and B. quintana. 
Humans are the main reservoir for B. quintana. The pathogen is transmitted by the body louse 
Pediculus humanus. BA predominantly affects the skin of immunocompromised, particularly 
HIV-positive patients. We present an impressive case of culture confirmed BA with an extensive 
systemic manifestation. B. quintana was found in a facial mass compatible with an abscess in the 
histopathological examination. Noteworthy, no vessel proliferations typical for BA were observed. 

Finally, our report should raise awareness that B. quintana still emerges in economically developed 
countries and that under certain conditions infections can affect both immunocompetent and 
immunocompromised patients. 

 

P 32 Prevalence and antimicrobial susceptibility of Streptococcus pneumoniae, 
Haemophilus influenzae and Moraxella catarrhalis isolated from patients with Cystic 
Fibrosis 

Friedl S., Badura A., Feierl G., Wagner-Eibl U., Klingsbigel S., Kovacs S., Stumpfer B., Grisold A., 
Masoud-Landgraf L. 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria 

Background: CF is characterized by complex polymicrobial colonization and infection. In the 
respiratory tract Streptococcus pneumoniae, Haemophilus influenzae and Moraxella catarrhalis can 
cause several infections of respiratory tract, including otitis media, pneumonia and sinusitis. The 
objectives of this study were to conduct a retrospective study of CF patients to assess Streptococcus 
pneumoniae, Haemophilus influenzae and Moraxella catarrhalis prevalence and antimicrobial 
susceptibility as determined by our routine culture practices. 

Methods: The tested samples originated from 125 CF patients and were collected over a period of 
one year at the CF Center at the Respiratory and Allergic Disease Division, Department of Paediatrics 
and Adolescence Medicine (Medical University of Graz). Samples included sputa (n = 673), throat 
swabs (n = 20), nose swabs (n = 406) and broncho-alveolar lavage fluid (n = 31). Species identification 
was performed using a VITEK 2 or MALDI-TOF MS instrument. Susceptibility testing was performed 
and interpreted according to the guidelines of the European Committee of Antimicrobial 
Susceptibility Testing. 

Results : 

Prevalence: 

Streptococcus pneumoniae:12.8% 

Haemophilus influenzae: 31.2% 

Moraxella catarrhalis: 13.6% 

Antimicrobial susceptibility: 

All three pathogens showed no abnormalities in their susceptibility, it was similar to the susceptibility 
of patients without CF 
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Conclusions: 

Studies on prevalence and antimicrobial susceptibility within CF patients are limited. To our 
knowledge there are no published data on the prevalence of these three species in CF patients in 
Austria. The impact of Streptococcus pneumoniae, Haemophilus influenzae and Moraxella catarrhalis 
from sputum on short and long term CF disease progression is unknown. The detection rate of these 
specimens in up to 31.2% of CF patients confirms that these pathogens should be kept under 
surveillance. 
 

P 33 Genome Sequence of Legionella jamestowniensis isolated for the first time from a 
patient with chronic respiratory disease 

Birgit Prochazka, Alexander Indra, Petra Hasenberger, Marion Blaschitz, Laura Wagner, Günther 
Wewalka, Sieglinde Sorschag, Daniela Schmid, Werner Ruppitsch 

Institute of Medical Microbiology and Hygiene, Austrian Agency for Health and Food Safety, Vienna, 
Austria, Department of Biotechnology, University of Natural Resources and Life Sciences, Vienna, 
Austria 

Legionellae are Gram-negative bacteria inhabiting aquatic environments or wet soil and survive as 
intracellular parasites of amoebae and ciliates (Nahapetian et al. 1993, Sadosky et al. 1993, Steele & 
McLennan 1996). The genus Legionella includes 39 species (Harrison & Saunders 1994) of which 19 
have been implicated in human disease (O'Connell et al. 1996). Legionella jamestowniensis was 
isolated for the first time in 1985 in Jamestown, New York from wet soil (Brenner et al. 1985). Since 
then L. jamestowniensis has been isolated from various water samples, wet soil and compost 
facilities (Casati et.al 2010) and has not been associated with human disease so far, but can infect 
human cells (O'Connell et al. 1996). In 2012 a strain of legionella of an unidentifiable species was 
isolated from the bronchoalveolar specimen of a patient with an allergic bronchopulmonary 
aspergillosis in a microbiological laboratory of an Austrian hospital. The patient had a long-term 
history of about 20 years of recurrent bronchitis, asthma bronchial and bronchiectasis. No indications 
for tuberculosis and no cultureable mycobacteria could be found. The Austrian National Reference 
Laboratory for Legionella Infection identified the isolate as L. jamestowniensis. The isolate was tested 
with MALDI-TOF Mass spectrometry and with molecular techniques. Hybridisation-probe based 
RT-PCR and Sequencings of a fragment of the mip gene and a partial of the 16S rRNA gene revealed a 
homology to the species L. jamestowniensis. Furthermore investigation using Whole Genome 
Shotgun method confirmed the result. This is the first report and draft genome of L. jamestowniensis 
derived from a patient. 

 

P 34 Bacterial Distribution in the Respiratory Tract of Patients with Cystic Fibrosis 

Stumpfer B., Badura A., Feierl G., Wagner-Eibl U., Friedl S., Keimel M., Klingsbigel S., Kovacs S., 
Grisold A., Masoud-Landgraf L. 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria 

BACKGROUND: Cystic fibrosis (CF) is one of the most common genetic lung disease worldwide. The 
production of sticky viscous mucus leads to enhanced bacterial colonisation and infection. Aim of this 
study is to analyse potential changes in the epidemiology of CF in the last 6 years. 

METHODS: We performed a retrospective analysis using data reported from the CF Laboratory from 
2010 to 2016 to determine the annual percent changes in the prevalence of selected CF pathogens. 
Included pathogens were: 

Pseudomonas aeruginosa, methicillin-susceptible Staphylococcus aureus (MSSA), methicillin-resistant 
Staphylococcus aureus (MRSA), Burkholderia cepacia complex,  
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Stenotrophomonas maltophilia and Achromobacter sp. 

RESULTS: The pathogens of highest prevalence and incidence in this time period were MSSA and 
P.aeruginosa followed by Achromobacter sp. The prevalence of MRSA and B.cepacia complex were 
generally relatively low. 

In 2010 we could isolate 125 different bacterial and fungal species from 117 CF-patients, whereas in 
2015 we could identify 171 different bacterial and fungal species from 125 CF-patients. 

In 2010 58.9% of the 117 patients harbored MSSA and 45.3% of the patients were colonized or 
infected with P.aeruginosa. In the observation period, we can see a particularly significant change in 
prevalence of MSSA. In 2015 74.4% of the patients harbored MSSA whereas the percentage of the 
P.aeruginosa positive patients was nearly stable (46.4%). 

CONCLUSIONS: In comparison to other CF centers in Europe, the prevalence of P.aeruginosa in our 
center is relatively low, but the prevalence of pathogens is generally changing.The causes of these 
findings are supposable multifactorial. The infection prevention and control in the last years was 
focused on P.aeruginosa, new therapeutical approaches were used, the role of anaerobes and fungi 
is in discussion and probably colonization with S.aureus may be a protective factor. Data from this 
observation could be useful to evaluate the impact of new therapies on CF- patients. 

 

P 35 Contribution of the mgc locus of Mycoplasma gallisepticum to gliding motility 

Ivana Indikova, Martin Vronka, and Michael P. Szostak 

Institute of Microbiology, Department of Pathobiology, University of Veterinary Medicine Vienna, 
Austria 

Mycoplasma ssp are cell wall-less bacteria with heavily reduced genome sizes. Despite the genetic 
streamlining, several mycoplasmas have developed the ability to move over solid surfaces. This 
gliding motility is seen above average in members of the pneumonia group like Mycoplasma 
pneumoniae, M. genitalium or M. gallisepticum, which is an avian pathogen, mainly causing chronic 
respiratory diseases in birds. 

Gliding motility depends on adhesion (ADH) to a solid surface. Consequentially, ADH- mutants are 
non-motile. However, ADH-independent proteins involved in motility have already been discovered 
for M. pneumoniae and M. genitalium. By use of a transposon mutant library we have identified 
“motility genes" of M. gallisepticum. Screening for mutant colonies with no microcolony formation, 
and microcinematography analysis, we obtained several gliding-deficient transposon mutants. To our 
surprise all motility mutants had the transposon inserted in either MGA_0932, MGA_0934, or 
MGA_0939, respectively. 

These genes comprise the mgc locus consisting of mgc2, gapA and crmA. Gene gapA encodes the 
major cytadhesin of M. gallisepticum, therefore immotility of gapA mutants was not unexpected. 
CrmA, a cytadherence-related protein, seems to affect levels of GapA. Because of conspicuous 
reiterations and protein motifs at the C-terminus, we analyzed the contribution of the CrmA 
C-terminus to motility by complementing the crmA mutant with a plasmid-encoded crmA harboring 
artificial 3´- ends. It turned out that a WalkerA-like motif is needed for either motility or adhesion. 

MGC2, a hitherto poorly analyzed 30 kDa surface protein of M. gallisepticum, could be shown to be 
involved in motility. T932A, the mgc2 transposon mutant, was totally inhibited in gliding, and the 
gliding phenotype could be restored by complementation with a plasmid-encoded mgc2. Lack of 
MGC2 protein in T932A did not result in loss of hemadsorption activity, suggesting that this protein is 
not involved in cytadherence, but primarily in the gliding motility of M. gallisepticum.  
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P 36 Bilaterale septische Arthritis durch Candida parapsilosis 

Barbara Steger (A), Wolfgang Prammer (A), Kinga Hohenwarter (A), Christoph Charwat-Pessler (B), 
Walter Aichinger (A) 

Institut für Klinische Mikrobiologie und Hygiene, Klinikum Wels-Grieskirchen, Abteilung für 
Orthopädie, Klinikum Wels-Grieskirchen 

Hintergrund: 

Die Candidaarthritis ist ein seltenes klinisches Krankheitsbild, welches mit Immunsupression, 
zentralvenöser Katheterisierung sowie intravenösem Drogenabusus assoziiert ist. Wir berichten über 
das Auftreten einer bilateralen Candida-Gonarthritis ohne objektivierbare Risikofaktoren. 

Fallbericht: 

Eine 53jährige mongolische Asylwerberin wird im Mai 2015 aufgrund seit Monaten bestehender 
ausgeprägter Knieschmerzen beidseits an der orthopädischen Ambulanz vorstellig. Nebenbefundlich 
besteht eine mäßig aktive chronische Hepatitis-C-Infektion. Die Patientin gibt an, in der 
Vergangenheit mehrfach gefoltert worden zu sein, macht dazu aber keine näheren Angaben. 

Eine Röntgenuntersuchung bestätigt eine hochgradige Gonarthrose beidseits mit deutlicher 
Ergussbildung rechts. Im Kniegelenkspunktat ist beidseits Candida parapsilosis nachweisbar. Im 
Antimykogramm zeigt sich Sensibilität für Fluconazol sowie intermediäre Sensibilität für 
Anidulafungin. Nach arthroskopischer Synovektomie beider Kniegelenke wird eine sechswöchige 
Therapie mit Fluconazol 400mg/d initiiert.Nach Therapieende findet sich weiterhin C. parapsilosis in 
beiden Kniegelenken, weshalb eine offene Synovektomie und ein dreimonatiger Therapieversuch mit 
Voriconazol 400mg/d duchgeführt wird. Die Kniegelenkspunktion nach Therapieende ergibt diesmal 
einen Sterilbefund beidseits, jedoch wird in der Kontrollpunktion nach vier Wochen im linken Knie 
erneut C. parapsilosis angezüchtet. Das Antimykogramm zeigt Sensibilität für Fluconazol und 
Voriconazol sowie intermediäre Sensibilität für Echinocandine. Das rechte Kniegelenk ist seit diesem 
Zeitpunkt keimfrei. In der Folge wird eine offene Re-Synovektomie links durchgeführt und ein 
Therapieversuch mit Amphotericin 150mg/d für 2 Wochen initiiert. Bis dato erhält die Patientin 
Terbinafin 1g/d. In den rezenten 3 Punktionen des linken Kniegelenkes findet sich ein Sterilbefund. 

Diskussion: 

Im vorgestellten Fall kam es in Abwesenheit objektivierbarer Risikofaktoren zum Auftreten einer 
schweren bilateralen Candidagonarthritis, welche durch fehlendes Ansprechen auf Fluconazol und 
Voriconazol kompliziert wurde. Ätiologisch ist dabei eine exogene Infektion durch erlittene 
Foltermisshandlungen in der Mongolei nicht auszuschließen. 
 

P 37 Untersuchung von Aspergillus fumigatus aus klinischen und Umweltproben auf deren 
Resistenzverhalten gegenüber Azol-Antimykotika 

Bettina Kölli, Sara Lindig, Doris Haas, Franz F. Reinthaler und Walter Buzina 

Medizinische Universität Graz, Institut für Hygiene, Mikrobiologie und Umweltmedizin 

Hintergrund: 

Durch Resistenzentwicklungen in Aspergillus fumigatus gegenüber Triazol-Antimykotika kommt es 
immer häufiger zu einem Therapieversagen in der Behandlung invasiver Aspergillosen. Diese 
Resistenzentwicklungen ergeben sich einerseits durch Langzeittherapien mit Antimykotika und 
andererseits durch den teilweise massiven Einsatz von Triazol-hältigen Pflanzenschutzmitteln in der 
Landwirtschaft. 
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Das Ziel dieser Arbeit war es A. fumigatus Stämme, welche aus klinischen und Umweltproben isoliert 
wurden, auf ihr Resistenzverhalten gegenüber den Triazol-Antimykotika Itraconazol, Voriconazol und 
Posaconazol zu untersuchen, und vorhandene Mutationen im CYP51A Gen nachzuweisen. 

Methoden: 

Insgesamt wurden 89 A. fumigatus Stämme aus klinischen Proben, sowie 121 Stämme aus 
Umweltproben je nach Probenart durch unterschiedliche Verfahren (z.B. Suspensionsverfahren) 
isoliert. Die qualitative Analyse erfolgte makroskopisch, mikroskopisch und durch 
molekularbiologische Untersuchungen. Die Resistenztestung wurde mittels azolhaltiger Medien und 
Etest durchgeführt. Im Anschluss daran erfolgte die molekularbiologische Untersuchung auf das 
Vorliegen einer möglichen Mutation im CYP51A Gen von A. fumigatus. 

Ergebnisse: 

Aus drei Patientenproben konnten Azol-resistente Stämme von A. fumigatus isoliert werden. In 
diesen konnten die Mutationen M220V, L98H und S496T, welche für eine Resistenzentwicklung 
verantwortlich sind, nachgewiesen werden. Die mutierten Stämme stammten aus Isolaten von drei 
immunsupprimierten Patientinnen bzw. Patienten. Die M220V Mutation wurde im Isolat einer 
Azol-naiven Patientin gefunden. Aus den Umweltproben wurden keine Azol-resistenten Stämme von 
A. fumigatus isoliert. Dies ist unseres Wissens der erstmalige Nachweis von Azol-resistenten A. 
fumigatus Isolaten in Österreich. 

 

P 38 Untersuchung ausgewählter ätherischer Öle auf ihre antimikrobiellen Eigenschaften 

Bettina Kölli, Melanie Wegesser, Gabriele Weikhard-Hermes und Walter Buzina 

Medizinische Universität Graz, Institut für Hygiene, Mikrobiologie und Umweltmedizin, Salvator 
Apotheke Graz 

Hintergrund: Das Ziel dieser Arbeit war, ausgewählte ätherische Öle auf ihre antimykotische und 
antibakterielle Wirksamkeit mit verschiedenen Methoden zu testen und zu dokumentieren. 

Methoden: Für das Aromatogramm wurden Agar-Platten mit dem jeweiligen Keim beimpft und 
danach 5 μl des betreffenden Öls auf ein Filterpapierplättchen (Sensi-Disc™) aufgebracht. Nach 24-48 
h konnte im Falle einer antimikrobiellen Wirkung eine Hemmung des Keimwachstums beobachtet 
werden. Die quantitative Auswertung erfolgte durch Abmessen des Hemmhofdurchmessers, welcher 
durch das jeweilige ätherische Öl auf dem Nährmedium entstanden ist. 

Die MIC (minimal inhibitory concentration) wurde quantitativ mittels einer Mikrodilutionsmethode 
ermittelt, und die Ergebnisse mit dem Aromatogramm verglichen. 

Die MFC/MBC (minimal fungicidal/bactericidal concentration) wurde im Anschluss an die 
Dilutionsmethode bestimmt. 

Die Zellen der jeweiligen Pilze und Bakterien wurden vor und nach der Zugabe des ätherischen Öls 
mikroskopisch untersucht, ob sich die Morphologie verändert. Weiters wurden die Bestandteile von 
Thymianöl und Thymianhydrolat, im Vergleich selbstdestilliert und kommerziell, mittels analytischer 
Methoden (GC und HPLC) untersucht. 

Ergebnisse: Die ätherischen Öle mit den besten antimikrobiellen Eigenschaften weisen Thymian 
thymol, Litsea, Palmarosa und Rosengeranie auf. Auch die Zirbe zeigt sogar ab einer Konzentration 
von 2,5% eine fungistatische Wirkung. Die lichtmikroskopische Morphologie der Pilzzellen ändert sich 
durch Zugabe des ätherischen Öls nicht. 

Konklusion: Einige der getesteten Öle weisen sehr gute bis ausreichende Wirkung bei 
unterschiedlichen Candida und Aspergillus-Arten, Dermatophyten und bestimmten Bakterien auf. 
Andere wiederum zeigten nur sehr schwache bis keine Wirkung. 
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P 39 The antimycotic drugs amphotericin B and caspofungin modulate activity and function 
of human platelets 

Cornelia Speth 1, Bianca Salzgeber 1, Magdalena Hagleitner 1, Martin Hermann 2, Lisa-Marie 
Hacksteiner 1, Cornelia Lass-Flörl 1, Günter Rambach 1 

1 Division of Hygiene and Medical Microbiology, Medical University Innsbruck, Innsbruck, Austria, 2 
Department of Anesthesiology and Critical Care Medicine, Medical University of Innsbruck, 
Innsbruck, Austria 

Aim: 

Recent studies showed that the activity of human platelets can be modulated by some antimycotics 
used for prophylaxis and therapy. Since platelets are also part of the innate immunity this effect 
might influence the antifungal immune response and thus modulate the outcome of treated 
patients. For that reason we performed a broad screening of antimycotic drug effects on platelets. 

Methods:  

Platelets were mock-treated or incubated with increasing concentrations of various antimycotic 
drugs. Platelet activity was quantified by FACS detection of the surface markers CD62P and CD63. 
Morphological changes of platelets were analysed by confocal microscopy. The antifungal capacity of 
the platelets was investigated by calcofluor quantification of Aspergillus growth and life-time 
microscopy. 

Results: 

The antimycotics amphotericin B (AmB) and caspofungin were both strong activators of human 
platelets and induced a time- and dose-dependent increase of the activation markers CD62P and 
CD63 on the platelet surface. A combinatorial effect between antimycotics and platelet-mediated 
antifungal killing could be demonstrated for Aspergillus hyphae. We further studied in more detail 
the effect of AmB, since this drug is a standard for most prophylactic and therapeutic regimens. Both 
liposomal and desoxycholate AmB were able to stimulate platelet activity. The relevant 
concentrations for this effect were within the physiological range in the patients. 

In contrast, fluconazole and voriconazole decreased the basic activity of the platelets and interfered 
with their thrombin-induced stimulation. Other drugs such as micafungin did not modulate the 
platelet activity at all. 

Conclusions:  

Antimycotic drugs can influence the activity of platelets and modulate platelet-mediated antifungal 
killing. Since these processes might crucially influence the course of invasive aspergillosis as well as 
other fungal diseases further studies to understand the interaction between platelets and 
antimycotics should be performed. 

 

P 40 The effect of hygiene barriers on the reduction of indicator and zoonotic bacteria in 
food processing companies 

Beatrix Stessl, Lisa Simmer, Meryem Muhterem, Sonja Klinger, Martin Wagner 

Institute of Milk Hygiene, Milk Technology and Food Science, Vetmeduni, Vienna 

The aim of the study was to determine the efficiency of hygiene barriers on the reduction of hygiene 
indicator bacteria and zoonotic agents in food processing companies. Our hypothesis is that incorrect 
usage and inadequate disinfection are often ignored by the quality management boards of food 
processing companies. Especially, when high-tech hygiene locks are used, staff member consider 
themselves and their working clothes and shoes to be efficiently cleaned and disinfected.  
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In our approach we included five food processing facilities located in Upper- and Lower Austria 
including three slaughterhouses and two RTE-food processors. Samples were taken before and after 
sanitation comprising personal fingerprints, swab samples from shoes and the hygiene lock, and 
water residues present in the lock. Analyzing the check list data solely in one RTE-food producing 
facilities no evident failures in the hygiene barrier area were perceived. Coliform bacteria and L. 
monocytogenes on shoes could not be reduced after passing the hygiene locks. In detail, 29% of the 
shoe samples were detected L. monocytogenes positive before and after the foot bath. Most of L. 
monocytogenes isolates were found on shoes of two slaughterhouses and one RTE-food company 
working staff. L. monocytogenes positive swab samples taken from the shoe bath were correlating 
with positive results from shoe samples. Subtyping revealed that the slaughterhouse A harbored L. 
monocytogenes serogroup 1/2a, 3a and 4b, 4d, 4e (n=21) resulting in five PFGE pulsotypes. In 
slaughterhouse B L. monocytogenes serogroup 1/2a, 3a, 1/2c, 3c and 4b, 4d, 4e (n=11) was present, 
representing five PFGE pulsotypes. In one RTE-food producing company genetic lineage II (1/2a, 3a; 
1/2c, 3c; n=10) strains were over represented, resulting in four PFGE profiles. One shoe sample each 
was found positive for E. coli (rfbE positive) and Salmonella spp. after sanitation in slaughterhouse B 
and RTE-food producer C, respectively. 

 

P 41 The bacterial microbiome of lymph nodes of slaughter pigs 

Stefanie U. Wetzels 1, 2, Martin Wagner 1, 2, Evelyne Mann 1, 2* 

1 Institute of Milk Hygiene, Milk Technology and Food Science, 2 Research Cluster ‘Animal Gut 
Health’, Department for Farm Animals and Veterinary Public Health, University of Veterinary 
Medicine, Vienna, Austria. 

The exploration of microbiomes in lymphatic organs is relevant for basic and applied research into 
explaining microbial translocation processes and understanding cross-contamination during 
slaughter. This broad-range study aimed (1) to characterize the microbial diversity of unreactive 
ICLNs of slaughter pigs and to investigate microbiome shifts in reactive ICLNs altered by enlargement, 
purulence or granulomatous formations, (2) to further characterize viable, cultivable bacteria from 
lymph nodes, and (3) to define the metabolically active part of the bacterial microbiome in lymph 
nodes. Pyrosequencing of 16S rRNA gene amplicons from 32 lymph nodes yielded 175,313 
sequences, clustering into 650 operational taxonomic units (OTUs). OTUs were assigned to 239 
genera and 11 phyla. Beside of a highly diverse bacterial community in ICLNs we could observe 
significant shifts in pathologically altered ICLNs. In addition, 209 isolates were collected with aerobic 
and anaerobic cultivation and the near full-length 16S rRNA gene from each isolate was sequenced. 
Taxonomic classification revealed that 68% of the isolates belonged to Proteobacteria, 27% to 
Firmicutes and 5% to Actinobacteria. Purulent and granulomatous ICLNs generally tended to contain 
more Proteobacteria than asymptomatic and enlarged ICLNs (P = 0.061). The isolates could be 
assigned to 25 species belonging to 17 genera including Escherichia, Carnobacterium, Lactobacillus, 
Staphylococcus and Acinetobacter. Furthermore, pathogens such as Streptococcus suis and 
Salmonella enterica were detected. To investigate the metabolically active fraction of bacteria in 
lymph nodes, including cultivable and non-cultivable bacteria, cDNA pyrosequencing was done. The 
actual number of detected OTUs per lymph node varied highly (23-171 OTUs). Serratia 
proteamaculans (best type strain hits) were most abundant (41.8%) in lymph nodes. We conclude 
that (i) lymphatic organs harbor a high diversity of metabolically active bacteria, (ii) the occurrence of 
viable bacteria in lymph nodes is not restricted to pathological processes and (iii) lymphatic tissues 
may serve as a contamination source in pig slaughterhouses. 
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P 42 Spiral plating versus conventional surface plating – a comparability study 

Ulrike Zitz, Sigrid Mayrhofer, Ulrike Wolkerstorfer, Christina Weingut, Konrad J. Domig 

BOKU - University of Natural Resources and Life Sciences, Vienna, Austria 

Conventional plate count methods, especially the preparation of dilution steps within the target 
concentration and the inoculation of microbial suspensions, are very time-consuming procedures. 
Spiral plating systems, such as the EDDY Jet 2 System (IUL instruments), can considerably reduce the 
working load by automatization of these procedures. 

In order to prove their fitness for use, the colony count results obtained from both techniques, the 
automatized and the conventional surface plating method were investigated with respect to 
accuracy and reproducibility. Therefore, 24 native samples of pig-faeces as well as a selection of 
certified reference materials (BioBalls MultiShot 550, Biomerieux) were analysed. One unit of the 
certified reference material, containing a precise number of Bacillus subtilis, Aspergillus brasiliensis 
or E. coli were used for suspensions with a concentration of 550 cfu/ml. Each of the freshly prepared 
suspensions was spread on suitable selective and non-selective media. Additionally, decimal dilutions 
were prepared and applied in both methods in parallel. After incubation the grown colonies of 
appropriate, countable areas were enumerated according to the defined criteria. This included the 
whole plate for the conventional plate count method and specifically defined areas for the spiral 
plating system based on a positioning device and counting tables provided by the manufacturer. 
Finally, this trial structure was used to investigate the results obtained from each of the dilution steps 
separately in order to be able to qualify the optimal working range. Two different working modes of 
the spiral plating system (log- and lin-mode) was tested for all media and all reference materials and 
compared with the conventional method. 

Generally, the results of the two methods displayed a good comparability with respect to all tested 
certified reference materials. However, also some significant differences in the results were observed 
with some native samples. 

 

P 43 Bovine rumen content as potent amendment to biogas-reactors for degradation of 
lignocellulose-rich biomass 

Magdalena Nagler, Katja Kozjek, Heribert Insama, Sabine Marie Podmirseg 

Institut für Mikrobiologie, Universität Innsbruck, Technikerstraße 25d, 6020 Innsbruck, ACIB Austrian 
Centre of Industrial Biotechnology, Petersgasse 14, 8010 Graz, Austria 

Biogas from organic residues is a sound and environmental friendly fuel but when it comes to 
lignocellulose-rich biomass (LCB) degradation a large part of the inherent energy stays unused or 
impedes the overall anaerobic process. 

The rumen of cattle contains a variety of microorganisms and highly potent enzymes enabling the 
hosts to actually thrive on such LCB substrates. Here we tested rumen as amendment to cattle 
manure-fed biogas reactors to boost LCB (i.e. corn straw 16g/L-1) degradation: four treatments, i) 
cattle manure, ii) rumen liquid as well as mixtures of the two iii) 80:20 and iv) 60:40 were monitored. 
The resulting biogas potential (BGP) of the corn straw was determined according to VDI 4630 
standard and the LCB degradation efficiency measured by plant fibre analysis. Furthermore, the 
measured BGP was compared to the theoretical BGP, determined via elemental substrate analysis 
(CHNSO) and the Boyle's law. 

Preliminary results show a considerable increase in BGP with the amendment of rumen, increasing 
from i) 260 mlN/g VS to iii) 356 mlN/g VS for mixture with lower rumen content and iv) 434 mlN/g VS 
with higher rumen content. The beneficial effect was confirmed by the comparison to the theoretical 
BGP, where the measured values reached i) 53 %, iii) 72% and iv) 83% of the theoretical BGP.  
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Rumen liquid alone, however, was found not suitable for batch fermentation of corn straw due to a 
strong initial acidification in consequence of accumulated organic acids. 

Co-fermentation with rumen increased and accelerated degradation of lignin and hemicellulose 
compared to cattle manure alone, potentially enabling a plant operator to lower hydraulic retention 
time. These results suggest that rumen amendment is a promising strategy for LCB-rich reactor 
substrates, either through the addition of highly potent enzymes, or through the establishment of an 
LCB adjusted microbiota. 

 

P 44 Typing of toxin-positive Klebsiella oxytoca isolates from environmental and food 
samples 

E. Leitner A, K. Herzog B, H. Galler A, I. Zollner-Schwetz B, C. Petternel A, G. Feierl A, F. F. Reinthaler 
A, E. Krones B, E. L. Zechner C, C. Högenauer B 

A) Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, B) Department of Internal Medicine, Medical University of Graz, Austria, C) Institute of 
Molecular Biosciences, University of Graz, BioTechMed-Graz, Austria 

Background: 

K. oxytoca has been described as a causative organism of antibiotic-associated hemorrhagic colitis 
(AAHC). Recently, the responsible cytotoxin tilivalline was identified together with its biosynthesis 
genes including nonribosomal peptide synthetase genes A and B (nspA, nspB). K. oxytoca is adapted 
to the human intestine and other habitats. It is currently unknown if toxin-positive K. oxytoca are 
additionally present in the environment. Therefore the aims of this study were (i) to survey K. 
oxytoca presence in environmental samples (ii) to investigate clonal relationships of toxinogenic K. 
oxytoca isolates and (iii) to compare the results with those obtained from human clinical isolates. 

Material and Methods: 

Environmental samples were taken from sewage sludge, soil, and water. Food samples were taken 
from minced meat and chicken meat. Homogenized and enriched samples were cultured on chromID 
CPS Agar and Endo Agar. Selected isolates were identified with VitekMS. Toxinogenicity was scored 
by positive amplification of nspA and nspB. Isolates were typed using multilocus-sequence typing 
(MLST). 

Results: 

In total, 86 K. oxytoca isolates were found in various environmental sources. Of the 86 isolates, 36 
(42%) were toxin positive with 21% (7/33) in sewage sludge, 53% (10/19) in soil samples, 40% (13/23) 
in minced meat and 66% (6/9) in chicken meat, respectively. The two water isolates were toxin 
negative. From the 86 isolates, 63 were typed successfully showing the same clusters A and B seen in 
isolates derived from human specimens. Toxin-positive K. oxytoca were found in both cluster A and B 
with proportionally higher numbers in cluster A and subcluster B2. 

Conclusion: 

Toxin-positive K. oxytoca isolates can be found in the environment and in food samples raising the 
question of whether ingestion of such isolates contributes to AAHC. Similar phylogenetic clustering of 
the toxin-positive K. oxytoca environmental isolates and positive human fecal isolates support this 
hypothesis. 
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P 45 Soil fungal communities 

Doris Haas, Susanne Lesch, Walter Buzina, Herbert Galler, Josefa Luxner, Anna-Maria Gutschi, Juliana 
Habib, Bettina Pfeifer, Franz F. Reinthaler 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria 

The spectrum and frequency of culturable fungi in various potting soils and composts were 
determined. Soil is considered to be habitat for fungi. Therefore relatively high concentrations of 
fungal spores are expected in the immediate surroundings of potted plants. In this context, 
culturable fungi from different types of soil were evaluated quantitatively and qualitatively. 

In this study, 16 commercially available soils, 5 soils from garden compost and 20 soils from potted 
plants were evaluated by using malt-extract agar (MEA) and Dichloran Glycerol 18% Agar (DG18).The 
quantitative analysis was performed by colony-counting and calculating the colony forming units per 
gram (cfu / g).For the qualitative evaluation macroscopic, microscopic and molecular biological 
techniques were used to identify the fungal genera or species. 

The results show that the median values of fungal counts are generally high in commercial soils (5.5 x 
105 cfu/g), compost (9.5 x 104 cfu/g), surface soils (3.6 x 105 cfu/g) and sub-surface soils (9.5 x 104 
cfu/g). The comparison of the median values of cfu/g dry matter from all sampling series shows that 
the counts of commercial soils and surface soils are higher by the power of ten. 

The calculated diversity of species shows a very broad spectrum of fungi, which varies from sample 
to sample. However, 58 species from 29 genera were isolated from the 41 examined samples. The 
dominant fungi were Aspergillus fumigatus, Penicillium simplicissimum, Penicillium spinulosum, 
Mortierella alpina and Cladosporium species. In samples which were in contact with the air, 
Cladosporium was preferably found. 

Summing up, a variety of fungal species could be detected in potting soils and compost. Further 
studies should focus on the medical evaluation of pathogenic fungi in the soil of potted plants. 

 

P 46 Ergebnisse der Restorationsforschung im Biosphärenpark Wienerwald 

Hans-Peter Hutter1, Michael Kundi1, Renate Eder2, Brigitte Allex2, Arne Arnberger2 und Peter 
Wallner1 

1 Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien, 2 Institut für 
Landschaftsentwicklung, Erholungs- und Naturschutzplanung, Universität für Bodenkultur Wien 

Hintergrund: Als Ausgleich zu stressigen Lebensbedingungen ist die Verfügbarkeit und leichte 
Zugänglichkeit von Grünräumen essentiell. 

Biosphärenparks mit abwechslungsreichen, kleinstrukturierten Natur- und Kulturlandschaften 
offerieren vielfältige Ökosystemdienstleistungen für die Bevölkerung. 

Ziel der Studie ist es, zu analysieren, inwieweit sich die im Biosphärenpark Wienerwald vorhandenen 
Landschaftstypen zur Erholung eignen. 

Methoden: In einem Feld-Experiment mit 44 Personen (20-75 Jahre) wurden psychologische und 
nicht-invasive physiologische Erhebungen bzw. Tests in 5 unterschiedlichen Untersuchungsgebieten 
(Wiese, Weinberg, Wald, Bach und als Vergleichsort ein urbanes Gebiet) durchgeführt. Erfasst 
wurden u.a. Befindlichkeit (mittels Nitsch-Eigenzustands-Skala), kognitive Leistungsfähigkeit 
(Leistungsprüfungssystems von Horn) und restorative Landschaftswahrnehmung (Perceived 
Restorativeness Scale). Zur einfachen Testung des Herzkreislaufsystems wurden Blutdruck- und 
Pulsmessungen eingesetzt. Die Erhebungen erfolgten vor und nach dem Aufenthalt in den fünf 
Grünräumen. 
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Ergebnisse: Bei der Frage nach der persönlichen Erholungswirkung gab die Mehrheit der 
ProbandInnen an, sich am besten im Untersuchungsgebiet „Wiese“, gefolgt vom Wald erholt zu 
haben. Fast alle haben sich am wenigsten im urbanen Gebiet erholt. 

Bei der Messung der geistigen Leistungsfähigkeit zeigte sich hingegen ein signifikanter Anstieg nach 
Aufenthalt im Weingarten und im Wald, während sich der Wiesenaufenthalt ebenfalls tendenziell 
positiv auswirkte, die Veränderung war aber statistisch nicht signifikant. Geringfügig schlechter war 
die Leistung nach dem Aufenthalt beim Gewässer und signifikant schlechter nach dem Aufenthalt in 
der Stadt. 

Auswertungen der Befindlichkeitserhebung zeigen, dass der Eigenzustand (Anstrengungsbereitschaft, 
Stimmungslage, Entspannung, Erholung, Wachheit, aktuelle Handlungsfähigkeit) nach der Rückkehr 
aus dem städtischen Untersuchungsgebiet hinsichtlich aller geprüften Dimensionen immer schlechter 
als nach Rückkehr aus den vier Grünräumen eingestuft wurde. Zwischen den vier Grünräumen gab es 
kaum Unterschiede. Jedoch zeigte sich, dass v.a. der Aufenthaltsort „Wiese“ die höchste 
Erholungswirkung aufwies. 

Diskussion: Die Studie zeigte, dass die Erholungswirkung im urbanen Gebiet am schlechtesten war. 
Generell tritt das Thema „Natur, Landschaft und Gesundheit“ immer mehr in den Fokus 
umwelthygienischer Forschungsarbeit. 

 

P 47 Biodiversität und Gesundheit – eine österreichische Initiative 

Hans-Peter Hutter 1, Kathrin Lemmerer 2, Kerstin Friesenbichler 2, Arne Arnberger 3, Peter Wallner 
1, 4 

1Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien, 
2Umweltdachverband, Wien, 3Institut für Landschaftsentwicklung, Erholungs- und 
Naturschutzplanung, Universität für Bodenkultur, 4Ärztinnen und Ärzte für eine gesunde Umwelt, 
Wien 

Hintergrund: Intakte Ökosysteme bilden die Grundlage für die menschliche Existenz. Der immer 
rasantere Verlust von Biodiversität, lokal bis global, gefährdet daher Wohlbefinden und Gesundheit 
der betroffenen Population (z.B. Zunahme von Infektionskrankheiten). 

2013 wurde die österreichische Initiative „Biodiversität und Gesundheit“ gestartet. Ziel ist es, durch 
Aufzeigen der Zusammenhänge von Biodiversität und Gesundheit den sektorenübergreifenden 
Biodiversitätsschutz zu fördern, das Verständnis und Interesse für die Bedeutung von Biodiversität in 
der Öffentlichkeit zu erhöhen und eine bessere gegenseitige Berücksichtigung von Biodiversitäts- und 
Gesundheitsanliegen zu erreichen. Die Durchführung erfolgt im Rahmen eines Projekts des 
Umweltdachverbandes, gefördert vom Bundesministerium für Land- und Forstwirtschaft, Umwelt 
und Wasserwirtschaft. 

Aktivitäten: Start war eine ExpertInnen-Tagung zum Thema „Biodiversität & Gesundheit“ in Wien 
(2013). In weiterer Folge wurde eine Literaturrecherche zum Thema und die Vernetzung von 
ExpertInnen aus den Sektoren Gesundheit, Naturschutz und anderer relevanter Bereiche (z.B. 
Verwaltung, Bildung, Psychologie, Wirtschaft) durch den Aufbau eines Forums initiiert, das sich zu 
einer sektorenübergreifenden Anlaufstelle für Biodiversität und Gesundheit entwickeln soll. 

Die Ergebnisse der umfassenden Literaturrecherche zu den Zusammenhängen und 
Wechselwirkungen zwischen den Bereichen Biodiversität und Gesundheit wurden in der 
Hintergrundstudie „Biodiversität und Gesundheit – Biologische Vielfalt erhalten heißt Gesundheit 
schützen“ (2015) veröffentlicht. Projektpartner der Medizinischen Universität Wien, der Universität 
für Bodenkultur Wien und der Ärztekammer Wien begleiten das Gesamtprojekt. Über 
Online-Berichterstattung und Medienkooperationen erfolgt laufende Öffentlichkeitsarbeit. 
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Das Projekt trägt zur Umsetzung der nationalen Biodiversitätsstrategie 2020+ bei, in der die 
Einrichtung einer Plattform Biodiversität und Gesundheit verankert ist. 

Schlussfolgerungen und Ausblick: In der laufenden Projektzeit bis 2017 sind als zentrale Maßnahmen 
die Fortführung und langfristige Etablierung des ExpertInnenforums, die Erarbeitung eines 
praxisorientierten Handbuches für den Bildungsbereich und die Entwicklung von Modellen zur 
Darstellung der Zusammenhänge zwischen Biodiversität und Gesundheit geplant. Verstärkte 
Öffentlichkeitsarbeit – auch im Bereich Social Media – soll zu einer Sensibilisierung der breiten 
Öffentlichkeit für das Thema beitragen. 

 

P 48 Querschnittstudie über Zellkern-Anomalien in Buccalzellen von E-Zigaretten-Nutzern 
in Österreich - erste Ergebnisse 

Fabian Unterhofer¹, Armen Nersesyan², Siegfried Knasmüller², Abdul Wali Khan¹, Peter Wallner¹, 
Maria van Hove¹, Hanns Moshammer¹, Michael Kundi¹, Hans-Peter Hutter¹ 

¹Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien, ²Institut für 
Krebsforschung, Medizinische Universität Wien 

Hintergrund: Der Trend zur E-Zigarette hat eine Diskussion über diese neue Form des 
Nikotinkonsums entfacht. Public Health-basierte Empfehlungen sind aufgrund der derzeitigen 
Studienlage zu gesundheitlichen Langzeitfolgen nur eingeschränkt möglich. Ziel dieser 
Querschnittstudie ist die Untersuchung zyto- und gentoxischer Wirkungen von E-Zigarettendampf auf 
die Mundschleimhaut sowie des Nutzungsverhaltens der Teilnehmer. In diesem Beitrag beschreiben 
wir die Ergebnisse der Fragebogenerhebung. 

Methoden: Mittels Fragebogen wurden Daten zu Gesundheitszustand, Nutzungsverhalten und 
verwendeten Produkten erhoben. Mittels Penn State Cigarette/Electronic-Cigarette 
Dependence-Index wurde die Abhängigkeit der Nutzer verglichen. Die Befragung erfolgte durch 
geschulte Interviewer. Zur Erfassung toxikologischer Effekte wurden Abstriche der Mundschleimhaut 
von 34 männlichen E-Zigaretten-Nutzern und 36 Rauchern gewonnen. Als Kontrollgruppe dienten 37 
Nichtraucher. Mittels Buccal Micronucleus Cytome-Assay werden die Abstriche auf 
zellwachstumsverändernde und zellschädigende Effekte analysiert. 

Ergebnisse: Das mittlere Alter der Teilnehmer betrug 39,5±6,3 Jahre. Zigarettenraucher 
konsumierten 25,4±12,4 Zigaretten pro Tag mit einem Nikotingehalt von 0,7±0,2mg. E-Zigaretten (EZ) 
wurden seit 16,6±13 Monaten von den Nutzern verwendet. Rund 63% der EZ-Nutzer bezeichneten 
sich als starke Nutzer mit einem durchschnittlichen E-Liquid-Verbrauch von 11,0±6,1ml pro Tag. 
EZ-Nutzer rauchten vor dem Umstieg auf EZ 29,0±14,6 Zigaretten pro Tag. Etwa 88% gaben an, sich 
seit dem Umstieg auf die E-Zigarette gesundheitlich besser zu fühlen. Eine Auswertung des Penn 
State Dependence-Index für Raucher und EZ-Nutzer ergab im Durchschnitt eine leichte Abhängigkeit 
(8,13±2,86) für EZ-Nutzer, und eine mittlere Abhängigkeit (10,50±3,13) für Zigarettenraucher. 

Diskussion: Analog zu internationalen Studien gibt der Großteil der Teilnehmer an, seit dem Umstieg 
von Zigaretten auf EZ ein gebessertes allgemeines Gesundheitsempfinden zu haben. Die Teilnehmer 
verwendeten leistungsfähige EZ und hatten einen überdurchschnittlich hohen EZ-Konsum, was mit 
einem erhöhten Abhängigkeitsprofil einhergeht. Trotzdem lag die mittlere Produktabhängigkeit der 
EZ-Nutzern unter jener der Rauchergruppe.  

Diese Ergebnisse werden gemeinsam mit den Resultaten der Zellanalyse auf Hinweise geprüft, ob 
gesundheitliche Auswirkungen durch den Gebrauch von EZ verursachen werden können. 
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P 49 CMR-Stoffe (Kanzerogene, Mutagene, Reproduktionstoxine) im Fokus der 
Arbeitssicherheit. 

Ingrid Andrea Hassl 

Zentrum für Pathobiochemie und Genetik, Medizinische Universität Wien 

GHS (Globally harmonised System of Classification and Labelling of Chemicals) ist das derzeit 
weltweit geltende, bei der UN-Umweltkonferenz 1992 beschlossene 
Chemikalieninformationssystem. Dieses internationale Abkommen wurde in Form zweier 
EU-Verordnungen, der CLP-VO (EG 1272/2008) und der REACH-VO (EG 1907/2006), im gesamten 
EU-Raum für alle Bürger unmittelbar rechtsverbindlich gemacht. In Österreich lief die Übergangsfrist 
zur vollständigen Implementierung im Juni 2015 aus. Die CLP-VO erzwingt wichtige Veränderungen in 
der Arbeitssicherheit: 

- GHS-Gefahrenpiktogramme in Form rotumrandeter Rauten ersetzen die orangefarbigen 
Gefahrensymbole; hinzu treten die Signalworte „Gefahr“ und „Achtung“. 

- Neue, besser beschreibende Gefahrenklassen und -kategorien wurden geschaffen. 

- Zur Gefahrenbeschreibung treten an die Stelle der bisher verwendeten R-Sätze H-Sätze 
(„Hazard-Statements“); statt der S-Sätze dienen die P-Sätze („Precautionary-Statements“) als 
Sicherheitshinweise. 

Die REACH-VO ordnet einige Neuerungen an: 

- Ein Registrierungssystem für alle Chemikalien und ein Zulassungssystem für Stoffe, die „Anlass zu 
besonderer Besorgnis“ geben. Darunter fallen alle CMR-Stoffe. 

- Die CMR-Stoffe erfordern zudem ein Risikomanagement und unterliegen der Substitutionspflicht. 

- Sicherheitsrelevante Daten müssen in Form eines Sicherheitsdatenblattes dem Endverbraucher zur 
Verfügung gestellt werden. 

Die nun anstehenden Überprüfungen der betrieblichen Schutzmaßnahmen auf Grund der Vorgaben 
aus den beiden VO werden Auswirkungen auf die Sicherheit der Arbeitsabläufe haben. Insbesondere 
wird sich die Diskussion um das in Österreich verwendete TRK-Grenzwerte-System verstärken. Dieses 
System zur Festlegung von Werten einer maximalen Exposition basiert auf den in den 1980er Jahren 
technisch erzielbaren minimalen Sensitivitäten der Nachweisverfahren. Zeitgemäßer wäre die 
Verwendung eines DNEL (Derived No Effect Level)-Systems, das auf die Unbedenklichkeit einer 
definierten Menge einer Chemikalie abstellt. 

Die Ziele der beiden EU-Verordnungen sind die Verschärfung der Regeln für die Zugänglichkeit von 
CMR-Stoffen und die Intensivierung des Informationsflusses über die Gefährlichkeit dieser Stoffe. 
Dadurch soll die Zahl der arbeitsbedingten Krebstoten gesenkt werden. 
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S-01 Formation of Disinfection Byproducts in Swimming Pools 

Ernest R. Blatchley III 

Lyles School of Civil Engineering and Division of Environmental & Ecological Engineering, Purdue 
University, USA 

Disinfection of swimming pool water is required as a means of minimizing the risks of human 
exposure to microbial pathogens in the pool environment.The risks associated with microbial 
pathogens tend to be acute; however, disinfection processes also lead to formation of disinfection 
byproducts (DBPs), many of which represent risks of chronic health problems. 

The most common disinfection processes used in pools involve chlorination and UV irradiation.Both 
processes are associated with DBP formation.Many of the most important swimming pool DBPs are 
formed as a result of reactions between chlorine and human body fluids (urine and sweat).Important 
organic precursors to the formation of these compounds include: urea, uric acid, creatinine, and 
amino acids.The products of these reactions are well-defined, as are the mechanisms of their 
formation. 

UV irradiation is practiced in pools both as a means of controlling microbial pathogens and for 
photodecay of some DBPs that are associated with chlorination, especially chloramines.However, UV 
irradiation has also been shown to promote formation of some DBPs.The chemistry of these 
processes is beginning to be understood and has important implications for pool water quality. 

It is also important to recognize that some of the DBPs formed in pools are volatile.As such, their 
formation in water offers the potential for development of an indoor air pollution problem in indoor 
swimming pool facilities.The behavior of these volatile DBPs in the liquid phase and in the gas phase 
of indoor swimming pool facilities will be discussed.  

 

S-02 Pool water quality regulations in Italy and innovative issues for future monitoring 

Vincenzo Romano Spica 

Public Health Unit, University of Rome “Foro Italico”, Italy 

A kind of Public Agreement between State and Regions defines the framework regulation for 
swimming pools in Italy. Each Region has the power to apply additional implementations based on a 
list of essential requirements for safety and quality of water and surrounding environments. 
However, pools using sea water or thermal SPA waters for recreational, therapeutic or rehabilitation 
purposes are not covered by this regulation. Also natural swimming ponds don't find yet an official 
guideline. Microbiological indicators and analytical methods are mostly in accordance with other 
European countries. Technology progresses could support innovation advances in surveillance and 
management of water quality, but their inclusion in official regulations is often a complex and time 
consuming process. Traditional culture-based methods remain the diffused standard, even if 
molecular methods e.g. based on DNA amplification are revealing promising for monitoring markers 
and pathogens and a technical guideline for sampling and processing is available. 

The wide diffusion of plants using natural ponds or hot spring waters for recreational purposes 
further opens the challenging issue of alternative strategies for disinfection and treatments. 
Sustainable approaches are needed and some pilot experiences were locally tested and reported. 
The characterization of microflora complexity by mfDNA analysis is also showing promising 
perspectives. 
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The recreational use of waters represents an emerging issue with different challenges. It has a local, 
national and international interest, representing an enticing frontier for sciences and public health. 

 

S-03 Pool Water Quality Regulations in Greece 

Athena Mavridou 

Technological Educational Institute, Athens, Greece 

This presentation includes information on three subjects: Greek sanitation legislation and other 
regulations regarding pools and spa waters; the findings of a survey that collected information on 
pool and spa regulations in the Mediterranean countries; and a short presentation of the 7th 
International Pool and Spa Conference 2017, Kos Island, Greece. The sanitation legislation and other 
regulations include regulatory provisions on construction, filtration, disinfection, the water's 
microbiological and chemical quality, circulation and hydraulics, aeration and lighting, sewage 
disposal, the amenities, the pool's maximum capacity, staff and documentation. Some important 
matters, however, such as measurements of disinfection byproducts, air quality at indoor pools and 
occupational health, are not addressed. Disinfection is proposed by chlorination only, and this is a 
significant problem for many establishments. Regulations for hydrotherapy pools in hospitals or in 
physiotherapy establishments are covered by separate legislations. Regulations for thermal water 
facilities were recently enacted that hopefully will enhance health and safety matters in about 200 
Greek thermal water establishments. These issues will be addressed during the proceedings of the 7 
International Pool and Spa Conference, promoting hopefully the preparation of new sanitation 
legislation. The presentation will be supplemented with support material in the form of data 
regarding pool and spa regulations in the neighboring Mediterranean countries. Data were collected 
from 20 out of 22 Mediterranean countries for a study sponsored by WHO, 2012. The aim of this 
study was to draw conclusions on the safe use of swimming pools both for local populations and for 
tourists, as many of these countries are very popular tourist destinations. 

 

S-04 Strategies and Regulations of Pool Water Hygiene in Austria 

Regina Sommer 

Medical University Vienna, Institute for Hygiene and Applied Immunology, Water Hygiene, Austria 
Interuniversity Cooperation Centre for Water and Health, www.waterandhealth.at 

In Austria a long tradition exists in legislation on the quality of bathing water to protect the health of 
the bathers. In 1976 the national council adopted a law followed by a regulation in 1978. By October 
1, 2012 a revised Austrian regulation was enacted which substantially expanded the hitherto existing 
scope. The regulation now comprises requirements on technical facilities, operation, water quality 
and control of swimming and whirl pools, whirl tubs and small natural swimming ponds as well as on 
auxiliary installations. The main strategies include: 1) Whirl tubs are incorporated in the regulation 
since a severe health risk has been recognized due to formation of biofilms in the installed piping 
systems. High concentrations of biofilm microorganisms like Pseudomonas aeruginosa, Legionella 
pneumophila and amoebae may occur due to proliferation in the piping system and contaminate the 
bathing water. 2) The strategy for the control of water treatment systems for pools has been adapted 
to a microbiological stage-by-stage check. Special emphasis is laid on the control of the core piece of 
the water treatment system, which is the filter of the flocculation-filtration unit. Filters are a favorite 
space for the proliferation of microorganisms. Investigation of samples taken directly after the filter 
represents a critical control point, and serves as a valuable tool to check their microbial load of the 
bathing water system. 3) Disinfection by-products (DBP), which are generated during the chlorination 
process of the pool water, may pose a health risk to the bathers via inhalation,  
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skin absorption and ingestion. The parameter trihalomethans (THM) has been included for quality 
control with a guidance value of 20 µg/l and a limit values of 100 µg/l. The improved quality 
management of bathing water as given in the revised regulation contributes to increase the positive 
health effects of swimming due to reducing potential adverse health risks for the bathers. 

 

S-05 Kinetics and mass balances of chloroform formation 

Tim Schlosser, Leon Kreuter, Lothar Erdinger 

Universitätsklinikum Heidelberg, Zentrum für Infektiologie – Chemielabor, Deutschland 

Chloroform is a disinfection by-product which arises from chemical reactions of free available 
chlorine with organic matter in swimming pool water. Due to its possible carcinogenicity and/ or its 
function as an indicator for a well working water treatment system, a limit value for chloroform (or 
trihalomethanes) is applied in many bathing water and drinking water regulations. It is an upcoming 
trend that more and more disinfection by-products are regulated or at least examined by researchers 
because of their toxicology (e.g. chlorate). Nonetheless, only little is known about the formation of 
disinfection by-products and possible counteractions. 

Many studies on chloroform levels in swimming pool water focus on the absolute concentrations of 
chloroform. Sometimes, additional regard is laid on different water treatment systems, while 
fluctuations or formation kinetics are considered only in few cases. However, chloroform 
concentrations vary widely and are typically specific for a certain swimming facility. 

In this study, absolute chloroform formation from different anthropogenic contaminants (urine, 
sweat, skin etc.) and from bacteria was estimated. Afterwards mass balances with respect to carbon 
were calculated in order to evaluate the conversion and the transfer rate to the air. Additionally, 
chloroform formation kinetics were measured for body fluids as well as for single components 
typically present in urine in high concentrations. 

 

S-06 How to deal with multidrug-resistant bacteria in pool water? 

Christiane Höller 

Bayerisches Landesamt für Gesundheit und Lebensmittelsicherheit, Deutschland 

Multidrug-resistant (MDR) bacteria are becoming more widespread not only in hospitals but also in 
nursing homes and in the general population. This raises the question of whether MDR can also be 
transmitted in fields outside of medical institutions and outside the purely nursing situation. In 
swimming pools, especially if they are used for therapy purposes, there is the possibility of close 
physical contact and thus at least theoretically, the possibility of transmitting MDR. Depending on the 
species level, the risk is assessed differently. However, the construction and operation of a swimming 
pool can have significant impact for the risk analysis. For example, although MRSA can have a 
relatively high environmental persistence, an increase in the water system as seen in P. aeruginosa 
(multi-drug resistance or usual antibiotic resistance) are rather not to be expected. Inadequate pool 
hydraulics, outdated construction, poor maintenance, inadequately sized treatment are construction 
and operations-oriented factors, which in turn may promote proliferation of bacteria. 

With the increase in MDR bacteria, the discussion how colonized or infected patients should be 
handled becomes more urgent. While some medical facilities deny patients adequate treatment with 
regard to the risk to other patients or staff, others see no problems at all. On the basis of literature 
data an assessment of the risk will be attempted 

 



88 

S-07 Disinfection kinetics in swimming pool water 

Leon Kreuter, Tim Schlosser and Lothar Erdinger 

Universitätsklinikum Heidelberg - Zentrum für Infektiologie, Deutschland 

This part of the Intellipool Project is concerned with the task to define a “minimum necessary 
chlorine concentration for proper disinfection” of bacteria in swimming pools. Chlorine compounds 
are the most prevalent disinfecting agents used to create residual effects in public swimming pools. 
Yet, there are several, sometimes strongly differing, recommendations and specifications regarding 
the applied concentrations of these compounds. Since recommendations seem to be based on only 
very thin empirical data, the collection of such data was included to the project objectives. 

At former project meetings, the experimental setup developed for this task was presented together 
with existing results. As shown, these results gave proof to the assumption that in addition to the 
applied concentration of free chlorine, also the pH of the fill-up water plays an important, 
measurable role in disinfection kinetics. Furthermore, significant differences were found in the 
sensitivity towards chlorine disinfection not only between different test species, but also between 
presumed subpopulations within the inoculated populations of each individual species. 

Since the last meeting, the experimental setup was rearranged with the intent to gather new insights 
into the observed disinfection kinetics. The original installation was supplemented by an analytical 
instrument for the on-line measurement of disinfecting agent concentrations and several supporting 
parameters such as pH value and temperature. Using the instrument allowed a, by far, better 
detection resolution for the mentioned parameters, therefore also improving the understanding of 
previously observed processes and phenomena. The talk will focus on these new findings, but will 
also include results presented previously, as both need to be interpreted in an integrated manner. 
 

S-08 How to deal with microbially contaminated filters in bathing water treatment? 

Wolfgang Mascher, Franz Mascher 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria 

In multi-layer filters different filtration materials are used. Beside the sand layer these filters consist 
of an upper layer of hydroanthrazite-N or hydroanthrazite-H, which have different effects on the 
water quality. In the last years hydroanthrazite-H got very common, with the aim to eliminate DBPs 
from the water cycle. The main goal of this study is to show the different effects of filtration material 
on the water quality and how to deal with resulting problems like filter contamination. 

This study is based on monthly data over a period of two years of an Austrian swimming pool. The 
swimming pool has a temperature of 33 degree Celsius and the ph-value is around 7. The water 
treatment procedure is conforming to the law. During the observation period the filtration material 
was changed from hydroanthrazite-N to hydroanthrazite-H. 

The results of this study showed that the filter technique with the main aim to minimize DBPs led to 
a worse microbiological quality. Water sampling after the water treatment (after filter) before 
chlorination allowed the detection of this microbiological problem in the filter. Although disinfection 
minimizes the health risk for the bathers, an increase of potential infectious agents in the water 
treatment cycle can't be tolerated. Moreover, it is alarming, that repeated conventional disinfection 
methods with chlorine compounds in high concentrations did often not decontaminate the filter. 
Several disinfection methods were tried, like the use of sodium hydroxide in a strong alkaline range 
for a couple of days, thermal disinfection for a couple of hours or building an extra water cycle 
around the filter including the balance tank just for disinfection. A successful elimination of the 
microbiological contamination in the filter is very rare and these disinfection methods are complex 
and have to be repeated periodically. 
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S-09 How to improve hygienic behaviour in holiday park swimming pools 

Ilse Stronks (a), Maarten Keuten (b, c) 

a; University of Twente, faculty of behavioural, management and social sciences, Enschede, The 
Netherlands, b; Delft University of Technology, Section Sanitary Engineering, Delft, The Netherlands, 
c; Hellebrekers Technieken, Nunspeet, The Netherlands. 

Previous studies on contamination of swimming pool water showed that the hygienic behaviour of 
swimmers is the most important factor. The suggested hygienic behaviour is; having a pre-swim 
shower and using the toilet when nature calls. Knowing the importance of hygienic behaviour is one 
thing, knowing how to change hygienic behaviour is something else. 

A field experiment was designed to study the effectiveness of minimal interventions (short message 
and pictogram on poster) to increase pre-swim shower behaviour in a holiday park swimming pool. 
To find the best approach, signs were designed based on different ways of information processing in 
the human brain (psychology and communication). This study observed the pre-swim shower 
behaviour of over 1500 bathers during 10 different settings, including 1 baseline, 2 different 
informative interventions, 2 different normative interventions, two different interventions based on 
facilitating equipment, and 3 combinations of the most effective (informative + normative, 
informative + facilities end normative + facilities). 

The results clearly indicate that the normative approach had the strongest positive effect on 
pre-swim shower behaviour, with 50% more pre-swim showers taken compared to the baseline 
condition. Also, improvement of facilities was found to be effective in changing pre-swim shower 
rates, which also goes for combinations of multiple methods. The variables age, carrying belongings 
and parental guidance of children and teenagers also appeared to influence pre-swim shower 
behaviour. Outcomes of the study can be implemented in practice directly.  

 

S-10 CFD simulation of swimming pool room ventilation with focus on energy economy and 
DBP removal 

Anuj Sharma, Waldo Rosales Trujillo 

BHR Group, UK 

Computational Fluid Dynamics (CFD) technique is used to study the air flow for an indoor swimming 
pool room. 

Four scenarios are simulated, of which one corresponds to a real swimming complex in Windrush, 
Oxfordshire, England, with the remaining being virtual modifications of the first using various 
ventilation configurations i.e. position of the air inlet and outlet vents. The data from Windrush was 
obtained experimentally and the CFD results were validated accordingly. 

The study focuses on the impact of (a) geometry and (b) average injection velocity; while keeping the 
total flow rate and temperature of the injected air constant. 

On the one hand, the air flow fields are used to calculate the resulting room temperature. 
Additionally, residence time distribution (RTD) analysis is also used to characterize the flow field, 
which provides information about recirculation patterns and dead zones. These two factors alone 
can account for the majority of the energy consumption of the ventilation system. 

On the other hand, the air flow fields are also used to simulate the transport of disinfection 
by-products (specifically chloroform) that is released from the swimming pool onto the atmosphere. 
This allows for the calculation of the concentration of these products on the area occupied by the 
swimmers. 
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The resulting findings provide a useful methodology to help minimize energy consumption, by 
reducing temperature drop and recirculation while keeping the concentration of toxic species within 
the accepted limits. 

*This work forms part of the European project "Intellipool". 

 

S-11 The importance of swimming pool ventilation for control of DBP’s, air quality and 
energy efficiency. 

Kevin Feeney 

VES Ltd, UK 

The importance of ventilation in swimming pool applications is often overlooked, due to most design 
considerations and research being focussed on the water side. 

The ventilation system is a significant contributor to the overall running costs of swimming pools and 
leisure centres, accounting for as much as two-thirds of the total building energy consumption. The 
primary reason for this is that cold fresh air needs to be heated to relatively high temperatures to 
achieve comfortable bathing conditions. The temperature of the pool air is an important factor in 
controlling water evaporation, which is key to controlling the humidity level within the environment. 
This is necessary to ensure bather comfort and protect the building fabric. By recovering as much 
heat as possible within the system, it is possible to reduce the heating loads required to meet the 
pool air conditions, thus achieving significant energy savings  

Our presentation covers the conflicting legislation and guidance within the UK/EU about swimming 
pool ventilation and how we address system design to protect the building fabric and reduce harmful 
disinfection by products within the air. In addition how the ventilation rate and evaporation rate can 
be better controlled and how the air handling system can be designed more efficiently to provide in 
excess of 60% energy savings compared to swimming pool systems without energy recovery.  

In order to achieve the most economical life cycle costs for Swimming Pools and Leisure Centres, we 
need to recognise the interdependence of the ventilation, air distribution and water treatment 
systems and evaluate the application in its entirety. 

 

S-12 Air-Stripping Technology for control of volatile DBPs – Process modelling and full scale 
investigations 

Morten M. Klausen, Gert Holm Kristensen and Ole Grønborg 

DHI Group, ULTRAAQUA, Denmark 

Reactions between chlorine and organic components introduced by the bathers in the pool water 
results in the formation of a variety of chlorinated disinfection by-products (DBPs), e.g. dangerous 
substances such as e.g. nitrogen trichloride, cyanogenchloride, trihalomethanes. A number of these 
compounds are volatile and the volatile properties of these DBPs can be utilized to design 
air-stripping technology to specifically remove the volatile DBPs from the pool water. In the 
INTELLIPOOL project, a new innovative air stripping technology developed by the company 
ULTRAAQUA is being further developed and tested. Until now, the current design has been 
investigated in 176 full-scale experiments with two hydraulic loads (15 and 25 m³/h) and variable 
air-to-water ratios between 4-13. The chloroform stripping process has been characterized using 
Membrane Inlet Mass Spectrometry (MIMS) for continuous direct online monitoring of chloroform at 
six different locations in the air stripper in order to characterize the stripping process and mass 
removal rate. As input to the experimental design and subsequent data analysis a mathematical 
model was developed to describe the stripping process and also to assess theoretical achievable 
equilibrium concentrations and mass removal rates.  
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The experimental results show that at the tested conditions the stripping reactor achieves a mass 
removal rate very close to the modelled equilibrium mass removal rates. The overall mass transfer 
coefficient for chloroform estimated by data fitting to the mathematical model was subsequently 
used to predict the mass transfer rate of other volatile DBPs. From knowledge on mass formation 
rates obtained from MIMS measurements in a Water Theme park, the stripper process model was 
used to design the air-stripper to lower the concentrations of volatile DBPs in the pool system. Future 
work within the INTELLIPOOL project will comprise altering the physical air-stripper design to 
improve the overall mass transfer coefficient. 

 

S-13 Drum-filters – a new energy efficient filtration technology in swimming pools 

Ole Grønborg, Gert Holm Kristensen and Morten Møller Klausen 

ULTRAAQUA and DHI Group, Denmark 

The current practise of flocculation and sand-filtration of swimming pool water has drawbacks i.e. 
being energy and water intensive and by only changing the location of the particulate organics from 
the water into the filter. The organic particles remain in the filter for a sufficient amount of time to 
have negative impact on other water quality parameters generating precursors for or actually 
producing DBPs until filters are backwashed. To overcome these drawbacks, a new high-flow 
low-energy drum-filtration technology developed by the company ULTRAAQUA is being further 
developed and tested within the INTELLIPOOL project. Until now two full-scale drum-filters have 
been installed in the circulation system around a warm water pool at a total capacity of 100 m3/h. 60 
full-scale experiments have been performed to test the filtration performance under different 
operational conditions i.e. no-rotation and continuous drum rotation and variable bather load. The 
bather load has been monitored using wireless web-cam technology. The filtration process was 
characterized using a PSS Nicomp Accusizer 780 combined particle sizer and counter for 
determination of the size and number concentration of particles in the size range from 1-400 
microns. The results show that the drum filter is able to remove between 90-95% of the particles by 
mass and around 60-70% by number regardless of the operational mode. Both the number and the 
corresponding mass of particles larger than 10 microns are reduced more than 90%. For particles in 
the size range 5-10μm the mass separation efficiency is about 80% and for the size range 1-5μm 
about 60%. The obtained mass separation capacity is comparable to mass separation capacities of 
pressure sand filters while the reduction in the particle number concentration is lower than for 
pressure sand filters. Results is given on backwash frequency and effect of backwash on intial 
filtration efficiency. 

 

S-14 Comparison of UVA-LED and conventional UVC lamps for swimming pool air treatment 
by means of TiO2 photocatalysis 

Sonia Sanchis, Laura Meschede-Anglada, Meritxell Camilo, Carlos Perez, Francesc Xavier Simon, Julia 
García-Montaño 

Leitat Technological Center, Spain 

Nowadays, the main strategy to reduce the exposure to disinfection by products in swimming pool 
air is ventilation, but there is an important cost associated to the air conditioning. Therefore, it is 
important to research on efficient methods for DBPs removal in swimming pool air. Traditional air 
purifiers based on sorption materials can get easily saturated due to the extreme humidity 
conditions. TiO2 photocatalysis results an attractive alternative because its ability to degrade a broad 
range of contaminants (including chloroform), but the process is limited by the surface contact with 
the catalyst. In the present work, the removal of chloroform (200 µgm3) from indoor swimming pool 
air has been investigated using TiO2 supported on activated carbon (AC) filters.  



92 

The performance of this technology, as well as the photolytic removal of chloroform in the absence 
of the AC/TiO2 filter, was studied under two types of UVA-LED irradiation (a LED lamp emitting at 365 
nm and a LED stripe emitting at 395-405 nm) and also using a conventional UVC germicidal lamp 
(λpeak= 254 nm). 93% chloroform removal was achieved after 30 min by means of TiO2/AC 
photocatalyisis using the UVA-LED lamp, whereas 80.5% and 64% was degraded when using the 
UVA-LED stripe and the UVC germicidal lamp respectively, due to their lower radiant flux. Only 5% of 
removal was observed in the absence of the photocatalytic air filter under UVC irradiation, whereas 
UVA light was unable to degrade chloroform. The use of AC in combination with TiO2 photocatalysis 
resulted particularly useful for achieving these results, since it allows a higher contact between the 
pollutant and the photocatalyst. The efficiency in terms of mg of chloroform degraded per kWh of 
electric consumption was also assessed, being AC/TiO2 photocatalysis with UVA-LED stripe the best 
alternative among the studied technologies. 

S-15 Improved on-site chlorine electrolysis for reduced chloride and chlorate 
concentrations 

Peter Vittrup Christensen, Morten Møller Klausen and Troels F. Christiansen 

DHI Group and Electrocell Europe, Denmark 

Transportation and application of pre-produced hypochlorite stock solutions is the standard within 
swimming pool water treatment. The major shortcoming of using ready-made hypochlorite stock 
solution is formation of chlorate during storage due to disproportionation processes of the unstable 
HOCl molecule resulting in increasing chlorate concentrations over time and accumulation in the 
pool water due to low water exchange. Within the INTELLIPOOL project a further development and 
optimization of an on-site chlorine electrolysis technology developed by the company Electrocell 
Europe with a minimal need for storage of hypochlorite solution is taking place with emphasis in 
improving chloride conversion and minimize chlorate formation while still keeping the production 
capacity. So far, the fundamental chlorine electrolysis process has been studied under controlled 
conditions in a small lab-scale cell where 140 experiments have been conducted revealing boundary 
layer mass transfer and kinetic limitations of the chloride conversion process. The results have shown 
that there is a trade off in the process optimization where high flow, high salt brine concentration 
and high current densities increases production capacity with the expense of low chloride conversion 
while low flow and salt brine concentration combined with high current densities facilitates high 
conversion of chloride with the expense of lower production capacity. The most promising new 
process conditions for optimized chloride conversion with low impact on production capacity have 
been tested in a production scale cell and the consequences hereof on the chlorate content of the 
produced hypochlorite solution has been investigated. For the assessment of the impact of the 
changes in hypochlorite solution composition in terms of Cl-/Cl2 and ClO3-/Cl2 ratios on the pool 
water system a steady state pool system model has been developed to investigate steady state 
concentrations of chloride and chlorate under different water exchange ratios and chlorine 
consumption rates. 

Druck: ROBIDRUCK, A-1200 Wien – www.robidruck.co.at
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Risk of infection in refugees/asylum seekers: findings of a syndrome-based and strengthened case-
based surveillance, 2015-April 2016  
 

Daniela Schmid, L. Richter, S. Pfeiffer, E. Kanitz, K. Taus  
Austrian Agency for Health and Food Safety, Vienna, Austria 

 

Background/Introduction 

Refugees are at higher risk of acquiring infectious diseases (IDs), transit or host countries, than 

resident populations. The risk of IDs in the host country population does not necessarily increase 

with (im)migration. According to Austrian regulations, asylum seekers undergo an entry health 

assessment including a chest X-ray (in > 5 yrs old). In Austria the asylum seeker number tripled in 

2015. 

 

Methods 

Since September 2015, a syndrome-based surveillance (SbSSystem) in reception centers (RC) and a 

strengthening of the nationwide case-based surveillance (CbSSystem) for selected IDs (e.g. hepatitis 

A, TB) have been in place. Aim is to rapidly recognize epidemic-prone diseases and clusters among 

refugees/asylum seekers in RCs (by statistical signals, alarms), and changing patterns of IDs in the 

host country population.   

 

Result 

From September 2015 to April 2016, data were received from two to six RCs. Overall, 1841 cases 

ascribable to the syndromes under surveillance were reported. 204 signals and 18 alarms were 

triggered, mainly by scabies and respiratory tract infections (RTIs). In 2015, the CbSSystem recorded 

582 TB cases, including 184 (32%) in Austrian-born (12.9% decrease compared to 2014) and 166 

among refugees (38% increase compared to 2014), half of which originated from WHO Eastern 

Mediterranean Region. Compared to 2014, three 2-case clusters and 15 non-epidemiologically linked 

cases of shigellosis among asylum seekers (ntotal=21) in RCs and transit centers (TCs), and four 

hepatitis A-outbreaks (ntotal=15) in asylum seeker-children led to an increase of the case-numbers of 

these two IDs in the Non-Austrians.  

 

Conclusion 

Refugees who entered Austria since September 2015 were prone to RTIs, skin disease and the fecal-

orally transmitted infections, hepatitis A and shigellosis. We observed no changes in patterns of IDs 

under intensified surveillance among Austrian citizens in 2015. Providing uncrowded living and 

improved hygiene conditions in TCs/RCs and access to health care will effectively prevent spread of 

IDs among refugees/asylum seekers.  
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Florian Thalhammer 
Klinische Abteilung für Infektionen und Tropenmedizin, KIM I, Medizinische Universität Wien, Wien 
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Von wo stammt was?

Hoffmann, St Galler Infekttag 2016 – Poulakou, Intensive care Med 2016
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Multiresistente Enterobakterien

ECDC 2013 – Reinheimer, Euro Surveill 2016

Carbapenem-resistente K. pneumoniae

MIGRATION & INFEKTIONEN

Import von ESBL & CPE

Lübbert, Int J Med Microbiol 2015
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Bevölkerung gefährdet?

Klein, Internist 2016 – Pfeil, Internist 2016
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Herausforderungen

 soziale

- Sprachbarriere

- Nachbetreuung

- "Weiterreise"

 medizinische

- Krankenhaushygiene

- Mutter-Kind-Versorgung

- Nachbetreuung

- Personal
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Erkrankungen auf unserer Station

 Infektionen

- Influenza (Afghanistan, Arabien, Somalia)

- Lungenabszess (Tschetschenien)

- Malaria

- Organtuberkulose (Pakistan)

 Tumore

- Rezidiv eines extranodalen M Hodgkin (Syrien)

- sekundäre AML bei MDS (Albanien)

 Vermischtes

- Lungengerüsterkrankung (Syrien)

AKH Wien, Station 18K
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Influenza

Thalhammer, Österreichische Ärztezeitung Suppl. Nov 2010 – www.oegit.eu

THERAPIEBEGINN NUR INNERHALB DER ERSTEN

24 BIS MAX. 48 STUNDEN

NACH SYMPTOMBEGINN BEI AMBULANTEN PAT INDIZIERT!
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Ambulant erworbene Pneumonie

Butler, Drugs Aging 1999 – Welte, Med Klinik 2006 – Welte, Thorax 2010 – NRZ Pneumokokken, Jahresbericht 2013 

www.oegit.eu
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Ambulant erworbene Pneumonie



 Übertragung

- infizierte weibliche Mücke

- Dämmerung oder in der Nacht

 Entwicklungszyklus

- 8 – 16 Tage

- Temperatur mind. 15°C

 Eiablage immer in Wasser

 humanpathogene Plasmodien

- P. falciparum Malaria tropica

- P. ovale Malaria tertiana

- P. vivax Malaria tertiana

- P. malariae Malaria quartana

- P. knowlesi

Weltweit eine der bedeutendsten Infektionskrankheiten!
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Malaria

MIGRATION & INFEKTIONEN

Malaria

www.oegit.eu
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Tuberkulose

Stich, Internist 2016
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PATIENTINNEN
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Ein Kommen und Gehen

Cohen, Nature 2000

MIGRATION & INFEKTIONEN

Infektionskrankheiten

 ansteckende und nicht ansteckende Krankheiten

 akuter oder chronischer Verlauf

 Infektion mit bestimmten Erregern

- Viren, Bakterien, Pilze, Protozoen, Würmer

- Arthropoden

- Prionen

 charakteristisches Bild (bestimmt durch)

- Infektion

- schädigende Wirkung der Mikroorganismen

- spezifischer Abwehr des Körpers

- stadienhafter Verlauf

 Eintrittspforten alle Körperöffnungen

- Atemwege (Atmungsorgane, Lunge)

- Verdauungswege (Mund, Darm)

- Geschlechtsorgane

- intakte oder verletzte Haut, Schleimhaut

- Plazenta



MIGRATION & INFEKTIONEN

Erkrankungsspektrum nach Herkunft

ECDC 2015

MIGRATION & INFEKTIONEN

Erkrankungsspektrum nach Organ

ECDC 2015
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Akut behandlungsbedürftige Infektionen

www.oegit.eu – November 2015
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Masern, Mumps und Röteln

Dtsch Grünes Kreuz 2013
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Masern

www.who.int
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Humanpathogene Rickettsienarten

Dobler, Dtsch Arztebl Int 2009
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Importierte Rickettsiosen

Dobler, Dtsch Arztebl Int 2009

 Blutsaugen

Laus setzt infektiösen Kot ab

 Infektion

Kratzen reibt Erreger in die Wunde

Inhalation trockenen Läusekotes

Raoult, Clin Infect Dis 1999

 enger körperlicher Kontakt

ermöglicht Läusen Wirt zu wechseln

 Die infizierte Laus

stirbt nach 1 - 3 Wochen (R. prowazekii)

keine transovarielle Keimübertragung

MIGRATION & INFEKTIONEN

Fleckfieber & Läuserückfallfieber



MIGRATION & INFEKTIONEN

Läuserückfallfieber

RKI, Epidemiolog Bulletin 2015 – ECDC 2015 – Cutler, Clin Microbiol Infect 2016
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Fleckfieber

 Erreger Rickettsia prowazekii

 Inkubationszeit 10 – 14 Tage

 Kopf- & Muskelschmerzen, Fieber, 

Schüttelfrost, Husten, Pneumonie

 Verlauf

- ohne Therapie sterben bis zu 50%

- Abklingen der Beschwerden nach 2 

Wochen, Erholungsphase 2 – 3 Monate

- Antibiotikatherapie: Besserung nach 

72 Stunden

Baxter, Clin Dermatol 1996 – Cowan, Postgrad Med J 2000
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Zeckenstichfieber

 Status

- Fieber

- retroorbitale Kopfschmerzen

- Tâche noire od Eschar (70 – 90%)

- Exanthem (20 – 90%)

 Infektion

- IKZ 5 – 7 (14) Tage

- Rickettsia africae, R. conorii

- Vektor: Amblyomma spp

 Therapie

- Doxycyclin 200 mg 1 x 1 p.o. 7 Tg

- Ciprofloxcin, Chloramphenicol

MIGRATION & INFEKTIONEN

Diphtherie

Huhulescu, Euro Surveill 2014 – Sonntagszeitung 2016



MIGRATION & INFEKTIONEN

Krätzmilbe – Sarcoptes scabiei

 Übertragung

- enges Zusammenleben von Menschen

- enger Körperkontakt, Hand halten

- indirekt über kurz zuvor getragene Wäsche, Bettwäsche, 

gemeinsam benützte Handtücher 

 Inkubationszeit

- Erstbesiedlung erst nach 2 – 6 Wochen

- Wiederbesiedlung nach 1 – 4 Tagen 

 Klinik

- juckender Ausschlag durch allergische Reaktion auf Milbenkot

 Therapie

- Permethrin 5% (topisch)

- Ivermectin Tg 0 & 7 (systemisch) 

Hoffmann, St Galler Infektionstage 2016
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Amöbiasis – Entamoeba histolytica

 IKZ 2 – 6 Wo (Tage – Monate)

Petri, Crit Rev Clin Lab Sci 1996 – Haque, N Engl J Med 2003 – Biessmann, J Clin Microbiol 2003 – www.pharmawiki.ch
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Leishmaniose

 Vektor

- Phlebotomus papatasi (Sandmücke)

 Klinik

- kutane Leishmaniose

- viszerale Leishmaniose

 Therapie

- liposomales Amphotericin 

- Miltefosin

MIGRATION & INFEKTIONEN

Leptospirose

Kobayashi, J Postgrad Med 2005

Je früher 

Beginn der 

Therapie, desto 

erfolgreicher.
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Shigellose

 Cotrimoxazol – teilweise wieder empfindlich

 Moxifloxacin – ASP-Problematik

 Carbapeneme, Tigecyclin – ESBL-Alternativen
Wain, Lancet 2015
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Zusammenfassung

 … überwiegend Infektionen wie eigene Bevölkerung
- Grippe, Pneumonie

 … Spektrum abhängig 
- vom Gesundheitssystem, z.B. Afghanistan vs Syrien

- von den Strapazen der Flucht, z.B. Torch Foot, Scabies

 … keine erhöhte Inzidenz von Infektionskrankheiten

 … an Tropenerkrankungen denken
- Leishmaniose, Malaria

 … Awareness für MDR-Erreger
- Enterobakterien, Tuberkulose
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