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ERÖFFNUNGSVORTRAG 

Risikokompetenz versus gefühlte Risiken - Risk literacy versus perceived risks 

Wolfgang Gaissmaier 

Universität Konstanz, Fachbereich Psychologie, Sozialpsychologie und Entscheidungsforschung 
Max-Planck-Institut für Bildungsforschung, Harding Zentrum für Risikokompetenz 

"In this world, nothing is certain except death and taxes," Benjamin Franklin already noted in 1789, on 
the eve of the French Revolution. This ironic statement nicely illustrates that everything in life is laden 
with risk, and that we are constantly at the mercy of this uncertainty. Yet living with uncertainty can 
be extremely difficult, especially when our own health is at stake. It is well documented that the risks 
that frighten us are often not the risks that kill us, with sometimes severe consequences. 

Risk literacy refers to the ability to deal with risks in an informed way, which requires an 
understanding of statistics. However, not only the general public, but also politicians and experts such 
as physicians often lack such an understanding and draw wrong conclusions, sometimes without even 
noticing. This general lack of training to deal with risks in today's technological society has become 
apparent in various recent crises, from BSE over swine flu and EHEC to the euro crisis. Furthermore, 
the lack of risk literacy can become a safety risk itself, for instance if we engage in more dangerous 
behaviors because we think they are less dangerous. 

In the 1930s, science fiction author H. G. Wells predicted that for an educated citizenship in a modern 
democracy, statistical thinking would be as indispensable as reading and writing. At the beginning of 
the 21st century, nearly everyone in industrial societies has been taught reading and writing, but not 
statistical thinking. Major preconditions for risk literacy are transparent risk communication and 
teaching statistical thinking in primary and secondary education. Understanding risks can also shape 
the emotional climate in a society so that hopes and anxieties are no longer as easily manipulated from 
outside and citizens can develop a better informed and more relaxed attitude towards health. 

PLENARVORTRÄGE 

PV-01 Die wunderbare neue Welt unserer Mikrobiota 

Herbert Tilg 

Univ.-Klinik f. Innere Medizin I, Gastroenterologie, Endokrinologie und Stoffwechsel, Innsbruck 

Der menschliche Gastrointestinaltrakt beherbergt eine sehr komplexe Mikrobenwelt, die sich aus 
mindestens 1014 Bakterien, Phagen und Viren zusammensetzt. Diese Mikroorganismen generieren eine 
Biomasse von ca. 1,5 kg und beinhalten ein Genom (=Mikrobiom), das 100x dem des menschlichen 
Genoms entspricht. Jüngste Untersuchungen zeigen, dass dieses Mikrobiom viele 
Stoffwechselfunktionen sowohl in Gesundheit als auch Krankheit beeinflußt. Modernste molekulare 
Methoden haben es zuletzt ermöglicht, diese Vielfalt besser zu verstehen. Diese „wunderbare neue 
Welt“ spielt vermutlich bei vielen intestinalen und extraintestinalen Erkrankungen eine fundamentale 
Rolle. Bei chronisch-entzündlichen Darmerkrankungen wird heute vermutet, dass eine Immunreaktion 
gegen die kommensale Flora als Hauptursache in Frage kommt. Nachdem zahlreiche Studien bei 
Adipositas bereits einen Zusammenhang zwischen Mikrobiota und Übergewicht gezeigt hatten, wurde 
zuletzt gezeigt, dass auch bei Typ 2 Diabetes eine Dysbiose vorliegt. Eine erste metagenom-weite 
Assoziationsstudie aus China zeigte, dass Typ 2 Diabetespatienten eine intestinale Dysbiose aufweisen 
charakterisiert durch eine verminderte Anzahl von butyrat-produzierenden Keimen wie Roseburia 
intestinalis und Facealibacterium prausnitzii. Dieser „Phäntoyp“ war begleitet von der Tatsache, dass 
in dieser veränderten Mikrobiota vermehrt oxidativer Stress vorlag, passend zu vermehrter 
systemischer Entzündung bei Typ 2 Diabetes. Eine Studie aus Skandinavien zeigte zwar etwas 
unterschiedliche Ergebnisse, was durch eine deutlich andere Patientenpopulation erklärbar war. Hier 
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waren wiederum butyrat-produzierende Keime vermindert. Zusammenfassend kann gesagt werden, 
dass auch bei Typ 2 Diabetespatienten ähnlich wie bei Adipositas eine „gut microbiotal signature“ 
vorliegt. Es ist davon auszugehen, dass in den nächsten Jahren eine Assoziation unserer Mikrobiota 
mit verschiedensten Erkrankungen bis in den psychiatrischen Bereich hergestellt werden kann. 

 

PV-02 Keine Immunabwehr durch falsche Hygiene: Überlegungen zur Hygiene Hypothese. 
No controlled immune reaction through misconceived hygiene: Considerations to 
the hygiene hypothesis. 

 

Hannes Stockinger 

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

The discovery of microbial pathogens and the introduction of hygienic measures at the end of the 19th 
and beginning of the 20th century was the hallmark for taming classical infections. However, in 
parallel to the decline of infectious diseases in Western countries, there is increasing incidence of 
hyperimmune- and inflammatory diseases (autoimmunity, allergy, atherosclerosis, obesity) slashing 
more than 30% of the population. This negative correlation together with epidemiological data 
showing that migrants moving to Western countries acquire autoimmunity and allergy at the first 
generation is the basis of the hygiene hypothesis. However, we do not have yet a clear prove of a 
causal link between infections and hyperimmune reactions nor do we understand the underlying 
molecular mechanisms. Here I will discuss recent results in microbiom and immunological research 
suggesting that dependent on our genetic background, life-style, diet and medical care (antibiotics), a 
microbiota consisting of immunotolerizers or hyperimmune protectors and hyperimmune inducers 
starts to colonize right after birth our body. If this hypothesis of microbial hyperimmune inducers and 
-protectors is true, we will have to question whether hyperimmune diseases are correctly counted as 
non-communicable. Further, we will discuss how hyperimmune protectors might fulfill their job: we 
have evidence that they educate regulatory T cells, the key immunocomponents for induction of 
immunological tolerance. I will review the different types of regulatory T cells known so far and the 
molecular mechanisms of their generation; we will debate their role as carriers of the immunological 
tolerance memory whose diversity seems to be dependent on the repertoire of educating microbial 
inducers within the first years of life. 

 

PV-03 Worldwide emergence of azole resistance in Aspergillus: an imminent problem 

Jacques F. Meis 

Canisius Wilhelmina Hospital 

Aspergillus fumigatus, a ubiquitously distributed opportunistic pathogen, is the global leading cause of 
aspergillosis. Azole antifungals play an important role in the management of aspergillosis. However, 
over a decade azole resistance in A. fumigatus isolates have been increasingly reported especially in 
Europe, with variable prevalence and is potentially challenging the effective management of 
aspergillosis. The high mortality rates observed in patients with invasive aspergillosis caused by azole 
resistant A. fumigatus isolates pose serious challenges to the clinical microbiologist for timely 
identification of resistance and appropriate therapeutic interventions. The ‘TR34/L98H’ mutation in 
the cyp51A gene of Aspergillus fumigatus is responsible for most multi-azole resistance seen in many 
European countries, the Middle East, China and India. Azole-resistant isolates carrying this mutation 
have been reported from both patients and the environment. In addition, a new resistance mechanism, 
TR46/Y121F/T289A, in A. fumigatus conferring high voriconazole and variable itraconazole MICs 
was lately described in the Netherlands, Belgium, Germany and India. Considering that azole 
antifungals are mainstay of therapy, especially for chronic invasive and allergic aspergillosis, 
emergence of resistance especially in resource limited countries will have profound impact on 
healthcare. This presentation highlights the emergence in development of azole resistance in A. 
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fumigatus and the relation with environmental fungicide use. (for review see: PLoS Pathog. 2013 
Oct;9(10):e1003633) 

 

PV-04 Krankenhaushygiene - Aktueller Status 

Elisabeth Presterl 

Univ. Klinik für Krankenhaushygiene und Infektionskontrolle 

Die rechtlichen Grundlagen zur Krankenhaushygiene sind im Bundesgesetz über Krankenanstalten 
und Kuranstalten (KAKuG) sowie den einzelnen Gesetzen zu Krankenanstalten der Bundesländer (L-
KAG) verankert. Die Aufgabe der Krankenhaushygiene ist die Prävention und Bekämpfung von 
Infektionen in der Krankenanstalt. Diese Aufgaben werden von einem Hygieneteam bestehend 
hauptsächlich aus ÄrztInnen und Hygienefachkräften (Pflege) erfüllt. Durch die Herausgabe der 
PROHYG-Leitlinie 2.0 „Organisation und Strategie der Krankenhaushygiene" durch das 
Bundesministerium für soziale Sicherheit und Generationen im Jahr 2011 wurde die einheitliche, 
österreichweite Leitlinie zur praktischen Durchführung der Krankenhaushygiene aus dem Jahr 2002 
aktualisiert. Sie enthält eine ausführliche Beschreibung der Aufgaben des Hygieneteams. Darüber 
hinaus ist die Expertise bei Neu-, Zu- und Umbauten, Beurteilung von Medizinprodukten, 
Antibiotikaresistenz, nosokomiale Infektionen und für den Umgang mit Patienten mit Infektionsrisiko 
im engeren und weiteren Sinn notwendig. Krankenhaushygiene endet nicht mit der Entlassung der 
PatientInnen, sondern umfasst den gesamten Gesundheitsbereich. 

 

PV-05 Quantitative mikrobiologische Risikoanalyse von Trinkwasser 

Jack Schijven, Andreas H. Farnleitner, Julia Derx, Alfred Paul Blaschke 

Nationales Institut für öffentliche Gesundheit und Umwelt (RIVM), die Niederlande, Utrecht 
Universität, die Niederlande, Technische Universität Wien, Interuniversitäres Kooperationszentrum 
für Wasser und Gesundheit, Wien 

Um die Sicherheit des Menschen bei Konsum von Trinkwasser zu gewährleisten wird in fast allen 
Ländern der EU der Weg der Risikominimierung verfolgt. Dieser Weg ist in der Europäischen 
Trinkwasserverordnung und in weiteren länderspezifischen gesetzlichen Regelungen verankert. Dabei 
geht es um den Schutz des Trinkwassers am Ort des Entstehens, d.h. im Einzugsgebiet, eine 
ausreichende Aufbereitung und Desinfektion und eine Kontrolle der Trinkwasserqualität bis hin zur 
„Auslieferung“ an den Endverbraucher. 

Eine Erweiterung zu diesem Ansatz der Risikominimierung ist die schon im Jahr 2003 von der WHO 
herausgegebene Empfehlung der quantitativen mikrobiologischen Risikoanalyse (QMRA) für 
Trinkwasser. QMRA wird bei der Trinkwasserkontrolle bisher nur in den Niederlanden gesetzlich 
vorgeschrieben. Die Basisschritte bei einer QMRA sind: die Gefahrenidentifizierung, eine 
Expositionsabschätzung und die Risikocharakterisierung. Wie sich das Infektionsrisiko bei einer 
QMRA berechnen lässt, wird im Detail vorgestellt. Dabei wird deutlich, dass zur Risikobeurteilung 
Variabilität und Unsicherheit gehören. Bisher wurden bereits zwei interaktive Softwaretools 
QMRAspot und QMRAcatch entwickelt, welche ebenfalls vorgestellt werden. Ein weiterer 
Schwerpunkt liegt in der Darstellung der Durchführung der QMRA für Trinkwasser in den 
Niederlanden. QMRAcatch stellt eine Weiterentwicklung der QMRA dar, indem auch Eintragsquellen 
von mikrobiologischen Belastungen im Einzugsgebiet von Trinkwasserversorgungen in die 
Beurteilung einbezogen werden. Erste Anwendungen wurden bereits für die Donau unterhalb von 
Wien zur Abschätzung der Konzentrationen von pathogenen Mikroorganismen und mikrobiellen 
Fäkalindikatoren bei der Uferfiltration und anschließenden Trinkwassergewinnung durchgeführt. Die 
Konzentrationen von Mikroorganismen im Fluss werden durch die Verdünnung und einem 
temperaturabhängigen Absterben bestimmt. Auf Basis von Niederschlagsmengen und Mengen von 
Gülle und Fäzes im Einzugsgebiet eines Trinkwasserbrunnens, werden die Konzentrationen 
Krankheitserreger berechnet. Ein Teil der suspendierten Krankheitserreger kann bis in das 
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Grundwasser einsickern. Als Ergebnis der Berechnungen erhält man die Infektionsrisiken durch die 
Exposition beim Konsum von Trinkwasser oder beim Baden im Fluss. QMRAcatch kann dabei ein 
erforderliches Maß an Reinigungsleistung bei der Wasseraufbereitung und Desinfektion berechnen. 

 

PV-06 Whole genome sequencing: from research to routine applications in microbiology 
and infection control 

Alexander Mellmann 

Institut für Hygiene, Universitätsklinikum Münster, Deutschland 

Driven by the rapid development of next generation sequencing (NGS) technologies, in the near future 
shotgun whole genome sequencing (WGS) of bacterial pathogens will be applied in clinical 
microbiology and infection control to unravel both the molecular epidemiology and further 
information such as the pathogenicity make-up and antibiotic resistance traits. Whereas the laboratory 
workflow to generate WGS data is nowadays already quite convenient and suitable for integration into 
a routine laboratory environment, data analysis and interpretation is still the major obstacle for broad 
usage of WGS. To overcome this problem, the recent MLST+ approach based on the comparison of 
gene sequences and not of single nucleotide polymorphisms (SNP) is presented to enable a uniform 
nomenclature and inter-laboratory comparability of data, which is a prerequisite in routine diagnostics. 
Using this MLST+ approach, this presentation will focus on methicillin-resistant Staphylococcus 
aureus (MRSA) as an important nosocomial pathogen and on two major foodborne pathogens, 
Campylobacter jejuni and Listeria monocytogenes. Specifically, data regarding the spread of MRSA in 
a hospital setting will be presented, where NGS elucidates the transmission of strains and enables the 
differentiation to unrelated sporadic MRSA cases. In addition, the ability of WGS to determine 
virulence- and antibiotic resistance-associated genes will be discussed. With respect to the two 
foodborne pathogens C. jejuni and L. monocytogenes, their spread in the community and among 
patients and food/aminal samples will be shown. 
 

PV-07 Air Pollution and Health: Recent Research and Potential Regulatory Implications 

Bert Brunekreef, PhD 

Institute for Risk Assessment Sciences, University of Utrecht, NL 

Air Pollution and Health: Recent Research and Potential Regulatory Implications. 

Many studies have documented adverse effects of air pollution on cardiovascular as well as respiratory 
disease and mortality. Over the past years, effects have also been suggested on birth outcomes, 
neurological endpoints and other diseases. Also, intensive research has been conducted into the 
specific components of particulate matter which may be more (or less) harmful than others. 

A large enterprise in Europe has been the European Study of Cohorts for Air Pollution Effects 
(ESCAPE). This study has utilized data from some 35 ongoing cohort studies in Europe to which a 
strictly standardized exposure assessment and data analysis protocol was added. The results 
demonstrate adverse effects of various air pollution metrics on endpoints as diverse as birth weight, 
child and adult lung function, cardiovascular events, lung cancer incidence and all cause mortality. 
Often, such effects were observed at concentration levels well below current European Air Quality 
Limit Values. 

Other recent studies have used very large cohorts to establish concentration response functions with 
great precision. Some examples from Rome, Canada and the UK will be discussed in the presentation. 

The results of these and other studies call for stricter regulation of air pollution in Europe as clear 
health benefits are to be expected from such stricter regulations. 
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PV-08 Surveillance and control of mosquitoes in Switzerland 

Pie Müller 

Epidemiology and Public Health Department, Swiss Tropical and Public Health Institute, AND, 
University of Basel, Switzerland 

The presence and recent introduction of mosquito species able to transmit human disease together with 
increasing reports of autochthonous cases of mosquito borne viral infections pose an emerging public 
health threat to Europe. Although the presence of competent mosquito vector species per se does not 
imply disease transmission it is a key requirement for it to happen. In Switzerland, the main focus is 
on the invasive Asian tiger mosquito, Aedes albopictus, a competent vector for over 20 viruses 
including chikungunya and dengue. In 2003 the Asian tiger mosquito arrived the first time via Italy in 
the canton of Ticino, southern Switzerland. Since then it has been continuously surveyed and 
controlled, yet never fully eliminated. New reports of its presence in southern Germany and its 
continuous migration north along the Rhone valley have motivated a team around Swiss TPH to take 
the lead in implementing a broader, national surveillance system for invasive mosquito species. The 
application of a newly developed mass spectrometry tool (MALDI-TOF MS) for the identification of 
mosquito species yielded new locations positive for the Asian tiger and other invasive mosquito 
speciesnorth of the Alps and the presence of A. koreicus in Switzerland. In this talk, I will present the 
latest data from the mosquito surveillance and control in Switzerland and will discuss them more 
broadly in the context of the national plan (or lack thereof) for disease surveillance and control. 

 

PV-09 Middle East Respiratory Syndrome (MERS): a risk for European travellers? 

Norbert Nowotny and Jolanta Kolodziejek 

Institute of Virology, University of Veterinary Medicine, Vienna, Austria; and: Department of 
Microbiology and Immunology, College of Medicine and Health Sciences, Sultan Qaboos University, 
Muscat, Oman 

In June 2012 a novel betacoronavirus, subsequently named Middle East respiratory syndrome 
coronavirus (MERS-CoV), was isolated from a patient with fever and respiratory symptoms who had 
been admitted to a hospital in Jeddah, Saudi Arabia. As of 10 May 2014, the number of reported 
laboratory-confirmed cases of MERS-CoV worldwide amounts to 559, with 125 deaths. So far all 
cases had their origin in the Middle East, and the vast majority of cases were reported from Saudi 
Arabia. Since April 2014 a significant increase in the number of diagnosed cases has been noted (e.g., 
260 new cases only in April 2014). Imported cases were reported from several European and Asian 
countries and one also from the U.S. 

Family-, healthcare associated and community case clusters of MERS-CoV infections have been 
reported, especially the relatively high number of hospital-acquired infections of healthcare workers is 
alarming. Tertiary cases, however, have not been observed yet, thus, a widespread MERS epidemic is 
currently unlikely. 

Dromedary camels have been shown to be frequently infected with MERS-CoV. They acquire the 
infection at young age and are usually asymptomatic or exhibit only mild rhinitis. During acute 
infection camels excrete a large amount of virus by the nasal route. Thus, camels may act as a direct 
source of human infections, it seems, however, that a high infectious dose through very close contact 
between an infected camel and a human being is required for initiation of human MERS-CoV 
infection by camels. At this point of time, probably not more than 5% of human MERS-CoV cases had 
a direct zoonotic origin. On the other hand, phylogenetic data clearly demonstrated that camel-derived 
and human-derived MERS-CoV from the same geographic areas were identical to each other, 
suggesting ongoing local zoonotic transmission. 

In my talk I will provide the latest data on MERS-CoV infections and draw conclusions relevant for 
European tourists visiting the Middle East. 
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KEYNOTES 

K-01 Human Babesiosis in Europe: What Clinicians Need to Know 

Klaus-Peter Hunfeld 

Institute of Laboratory Medicine, Microbiology and Infection Control, Northwest Medical Centre, 
Frankfurt/Main, Germany 

Tick-transmitted hemoparasites of the protozoan genus Babesia (phylumApicomplexa) are the second 
most common blood-borne parasites of mammals after trypanosomes. Although best known as an 
animal disease, human babesiosis is attracting increasing attention as an emerging zoonosis. The 
disease shows a worldwide distribution and affects a wide variety of many mammalian species, 
occasionally including man. Humans are commonly infected by the bite of ixodid ticks. Rare ways of 
transmission are transplacental, perinatal and transfusion-associated. Infection of the human host can 
cause a very severe host-mediated pathology including fever, and hemolysis leading to anemia, 
hyperbilirubinuria, hemoglobinuria and possible organ failure. In recent years, apparently owing to 
increased medical awareness and better diagnostic methods, the number of reported cases in humans is 
rising steadily worldwide. Hitherto unknown zoonotic Babesia spp. are now being reported from 
geographic areas where babesiosis was not previously known to occur and the growing numbers of 
travellers and immunocompromised individuals suggest that the frequency of cases in Europe will also 
continue to rise. This presentation is intended to provide clinicians with practical information on the 
clinical management of this rare, but potentially life-threatening zoonotic disease. It covers 
epidemiology, phylogeny, diagnostics and treatment of human babesiosis and the potential risk of 
transfusion-transmitted diseases with a special focus on the European situation. 
 

K-02 "Toxoplasma gondii in food producing animals - any infection risk in humans?" 

Martina Ludewig1, Susan Pott1, Martin Koethe1, Berit Bangoura2, Anne-Catrin Geuthner2, Arwid 
Daugschies2, Karsten Fehlhaber1 

1 Institute of Food Hygiene, University of Leipzig, An den Tierkliniken 1, 04103 Leipzig, Germany,  
2 Institute of Parasitology, University of Leipzig, An den Tierkliniken 35, 04103 Leipzig, Germany 

As one of the most common zoonotic parasites worldwide T. gondii is able to infect all warm-blooded 
Hosts including birds and humans. The main routes of human infection are accidental ingestion of 
sporulated oocysts or the consumption of meat containing tissue cysts or oocysts-contaminated 
vegetables and fruits. Raw minced meat, undercooked meat and raw fresh sausages are possible 
causes. In Germany 2.0 to 6.0 % of fattening pigs and 18,4 % fattening turkeys were positive for T. 
gondii antibodies. T. gondii DNAwas found in diaphragm muscle of naturally infected swine and 
sheep. Thereseems to be a high incidence of T. gondii in food producing animals. Pork and turkey 
meat are often used for raw sausage production. For that reason, our research focused on 
toxoplasmosis in turkeys as well as on the tenacity of T. gondii in meat products. 

Experimental infections of turkeys were performed with different doses, T. gondii strains and routes of 
infection. T. gondii DNA was found in the muscle, heart and brain. The highest level of DNA was 
detected in the brain. In 23 turkey meat products, 15 turkey meat samples and 229 samples (muscle, 
heart, brain) of Toxoplasma seropositive fattening turkeys T. gondii DNA was not detected. T. gondii 
tissue cysts are tolerant to low pH. But the cysts are very sensitive to NaCl and curing salt. When 
tissue cysts-containing short fermented sausages were produced with 2.0 % NaCl or curing salt 
infectivity of the parasite was retained for 12 and 24 hours, respectively. 

Taken together there might be a risk for consumers to be infected with T. gondii by undercooked pork 
and sheep meat. However the real infection risk by turkey meat is rather low. Some special low salted, 
short fermented sausages could be also a risk for an infection. 
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K-03 Masern 2015: Bedrohung? Elimination? 

Heidemarie Holzmann 

Department für Virologie, Medizinische Universität Wien 

Measles is not a harmless childhood disease, but a serious and dangerous viral infection, which is 
highly contagious. Nearly all infected persons (develop) come down with manifest disease. In 20 to 
30% of cases complications occur: most often otitis media or pneumonia, less frequently 
postinfectious encephalitis, which can be fatal or lead to permanent sequelae, or subacute sclerosing 
panencephalitis, which always ends fatally. Measles still remain one of the leading causes of death 
among young children globally, despite the availability of very safe and effective vaccines for 50 
years. However, routine measles vaccinations for children combined with mass immunization 
campaigns have reduced global measles deaths from about 2.6 million annually in 1980 to 122.000 in 
the year 2012. Since humans are the only reservoir, measles virus can be eliminated by high 
vaccination coverage above 95% with two doses of measles-containing vaccine as was demonstrated 
on the American continent. The countries of the European region of the WHO have committed to 
eliminate measles transmission by the year 2015. However, in many European countries - including 
Austria – the aim of high vaccination coverages has not been reached yet resulting in ongoing measles 
virus transmissions. Large measles outbreaks are still a threat in Europe. Epidemiological analyses 
show that despite children <1 year of age who cannot be vaccinated most often adolescents and young 
adults (including health care workers!) are affected. Why is it so difficult to increase the vaccination 
rates? One aspect is the increasing scepticism against vaccines and fear of side effects. In order to 
reach the elimination goal the Austrian Ministry of Health has developed a “National Plan of Action 
Measles-/Rubella-Elimination” in 2013 that includes effective measures like increasing the awareness 
of the problem, supplemental vaccination campaigns and enhanced surveillance. In January 2014 an 
awareness campaign was already started. 

SESSION 1 - MEDIZINISCHE MIKROBIOLOGIE 

01 Characterization of livestock-associated methicillin-resistant Staphylococcus aureus 
isolates from Austria 

Sarah Lepuschitz, Bernhard Prewein, Anna Stöger, Haizpea Lasa Fernandez, Franz Allerberger, 
Burkhard Springer, Werner Ruppitsch 

Austrian Agency for Health and Food Safety 

With the beginning of the new millennium a new methicillin-resistant Staphylococcus aureus (MRSA) 
clonal complex 398 (CC398) has emerged as a cause of infections in humans with contact to livestock 
(LA-MRSA). In Austria, first infections caused by CC398 isolates were observed in 2004 when the 
National Reference Laboratory for Staphylococci (NRLS) at the Austrian Agency for Health and Food 
Safety (AGES) started typing MRSA isolates. Since 2004 the NRLS has typed approximately 4000 S. 
aureus isolates via sequence analysis of the protein A gene (spa typing). 

From 2004 till today the NRLS observed a steady increase of infections caused by CC398 isolates 
from 0.75% in 2004 to 8.2% in 2013. A total of 91 isolates with spa types t011 (59), t019 (14), t034 
(4), t930 (10), t975 (3), t3423 (1) were allocated to CC398 due to spa typing results. 

A random selection of 42 isolates was further analyzed by multi-locus sequence typing (MLST), direct 
repeat units (dru) typing, agr typing and in-vitro antimicrobial susceptibility testing. 

All three t019 isolates were MLST30 and therefore not related to CC398, which was confirmed by a 
CC398 specific PCR. The remaining 39 isolates belonged to CC398 comprising one isolate with 
ST1744 and 38 isolates with ST398. The CC398 isolates had dru types 11a (34), 11p (1), 10q (1), 5e 
(1), 11af (1), 11ce (1). Twelve CC398 isolates harbored agr type 1. All 39 CC398 isolates were 
resistant against tetracycline. Two isolates were resistant against gentamicin, 13 isolates were resistant 
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against erythromycin and clindamycin, one was resistant against erythromycin and one was resistant 
against clindamycin. 

In conclusion our findings confirm that the CC398 spa type t011 prevalent in Austria can be further 
differentiated by additional subtyping-methods. 

 

02 Difference in frequency of unspecific symptoms in patients with and without 
antibodies against Borrelia burgdorferi sensu lato? 

Mateusz Markowicz, Gerold Stanek 

Institute for Hygiene and Applied Immunology, Medical University of Vienna 

Introduction: The aim of the study was to evaluate a possible association between positive test results 
for antibodies against Borrelia burgdorferi sensu lato (s.l.) and the presence of unspecific symptoms 
like joint pain, joint swelling, muscle pain, tiredness, sensory disorders and headache. 

Methods: Between June 2012 and February 2014, 464 patients visited the outpatient unit of the 
Institute for Hygiene and Applied Immunology of the Medical University of Vienna in order to be 
tested for Lyme borreliosis. The status presence and the medical history were ascertained from all 
patients including questions after previous typical manifestations of Lyme borreliosis such as 
erythema migrans. Only symptoms assessed during the first visit and test results obtained were 
considered in this evaluation. All patients were seen by the same physician. Serum samples of all 
patients were tested for antibodies against Borrelia burgdorferi s.l. by ELISA. Positive ELISA results 
were validated by immunoblot. 

Results: Among seropositive patients, 98 were positive for IgG only (41% male, 59% female, median 
age 58), 69 patients were positive for both IgG and IgM (32% male, 68% female, median age 54), 70 
patients were positive for IgM only (21% male, 79% female, median age 51). The seronegative group 
comprised 227 patients (28% male, 72% female, median age 50). The frequency of unspecific 
symptoms such as joint pain, joint swelling, muscle pain, tiredness, sensory disorders and headache 
did not differ between the individual patient groups. 

Conculsion: The results of our evaluations show that there is no difference in the frequency of 
unspecific complaints between seronegative and seropositive patients. Consequently, an aetiologic role 
for B. burgdorferi s.l. cannot be deduced in the absence of signs and symptoms of Lyme borreliosis. 

 

03 Human Cytomegalovirus (HCMV) replication in the allograft from lung transplant 
recipients: High chemokine levels correlate with simultaneous HCMV DNAaemia 
and disease 

Weseslindtner L.(1), Görzer I.(1), Küng E.S.(1), Rödl K.(1), Jaksch P.(2), Kundi M.(3), Klepetko 
W.(2) and Puchhammer-Stöckl E.(1) 

(1) Department of Virology, Medical University of Vienna, Vienna, Austria, (2) Department of 
Cardiothoracic Surgery, Medical University of Vienna, Vienna, Austria, (3) Institute of Environmental 
Health, Medical University of Vienna, Vienna, Austria 

Background: 

Human Cytomegalovirus (HCMV) is among the most relevant pathogens in the clinical care of lung 
transplant recipients (LTRs). During the post-transplant follow-up HCMV may replicate in the local 
tissue of the transplanted lung, as indicated by HCMV DNA detection in the bronchoalveolar lavage 
fluid (BALF). Local replication is not necessarily associated with viral spread and the occurrence of 
symptoms, but certain LTRs additionally develop HCMV DNAaemia and symptomatic HCMV 
disease. 

Aim: 

In this study, we analyzed the HCMV-induced response of CCL-20 and CXCL-16, two chemotactic 
chemokines that play a key role in the regulation of mucosal immunity, and investigated whether these 



 

10 

responses can be used to differentiate LTRs with asymptomatic and contained HCMV replication from 
patients who additionally display HCMV DNAaemia and disease. 

Methods: 

In total we investigated 60 LTRs in whom, during the post-transplant follow-up, HCMV DNA was 
detected in the BALF by PCR. Out of these, HCMV DNA could be simultaneously detected in the 
blood in 34 LTRs, and 8 patients simultaneously developed HCMV disease. In all 60 LTRs, CCL-20 
and CXCL-16 levels in the BALF were comparatively assessed by quantitative ELISA (Quantikine® 
ELISA, R&D Systems, USA). 

Results: 

Local HCMV replication in the lung triggered a significant increase of CCL-20 and CXCL-16 levels 
in the BALF among all patients (p<0.0001, Wilcoxon signed-rank test, respectively). The increase of 
CCL-20, which was detected during HCMV replication in the lung, was significantly higher when 
HCMV DNAaemia simultaneously occurred (p=0.0402, Mann-Whitney-U-Test). Furthermore, the 
increase of CXCL-16 was significantly higher in LTRs who simultaneously developed HCMV disease 
(p=0.0001, Mann-Whitney-U-Test). 

Conclusion: 

The chemokines CCL-20 and CXCL-16 could pose potential biomarkers that allow the identification 
of those LTRs who, in addition to local HCMV replication in the lung, develop HCMV DNAaemia 
and disease. 

 

04 Gastroenteritis Outbreak due to Norovirus in a Boarding School, Carinthia, 
January 2014 

Yung-Ching Lin 1, 2, Elisabeth Hipfl 3, Jorge del Diego Salas 1, 2, Ingeborg Lederer 1, Franz 
Allerberger 1, Daniela Schmid 1 

1. Austrian Agency for Health and Food Safety (AGES), Vienna, Austria, 2. The European Progamme 
for Intervention Epidemiology Training (EPIET), European Centre for disease Prevention and 
Control, Stockholm, Sweden, 3. Public Health Authority, Carinthia, Austria 

Background 

AGES was informed of a school diarrhea cluster on 9-10 January. Environmental specimens from 
school kitchen and a nearby kebab restaurant tested positive for norovirus. We investigated the 
outbreak to identify its source(s). 

Methods 

We defined a probable case as a student with diarrhea or vomiting developed between 7-13 January. A 
confirmed case tested norovirus-positive. We calculated risk ratios (RR), risk differences (RD) and 
95% confidence interval (CI). We defined a day-specific case as a patient having kebab or school food 
and falling sick within following two days, and compared food-specific risks between exposed and 
non-exposed. We stratified the analyses by kebab exposure. Stool specimens from three outbreak case-
patients and all three kebab kitchen workers were tested for norovirus genotypes. 

Results 

We identified 28 cases among 144 persons (attack rate [AR] 19%), including three laboratory-
confirmed, between 9-12 January. All stool specimens tested positive for norovirus GGII.P21. Day-
specific ARs for 7-10 January were 9%, 15%, 10%, and 5%, respectively. Compared with non-
exposed, participants having kebab on 7, 8 or 9 January were 11 (95% CI: 4.2-28), 6.7 (95% CI: 3.4-
13) or 9.3 (95% CI: 4.0-22) times more likely to develop the disease. Among those without kebab 
consumption, the ARs were significantly greater among participants having school food on 7, 8, and 9 
January, as compared with non-exposed (RD: 5%, 95% CI: 1%-10%; 11%, 95% CI: 5%-17%; 8%, 
95% CI: 3%-14%). Among participants with kebab consumption, there was no association between 
school food and disease, except for 8 January (RD: 67%, 95% CI: 43%-91%). 
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Conclusion 

Kebab was the most likely outbreak source, probably contaminated by norovirus-positive kebab 
kitchen workers. Few cases can be explained by school food only. Public health authorities should 
firmly execute personal hygiene regulations among food handlers to ensure food safety. 

SESSION 3 - MIKROBIZIDE VERFAHREN 

05 Effect of airborne hydrogen peroxide on spores of Clostridium difficile 

Steindl G, Fiedler A, Huhulescu S, Wewalka G, Allerberger F 

Institut für Medizinische Mikrobiologie und Hygiene, Österreichische Agentur für Gesundheit und 
Ernährungssicherheit 

Background 

Contamination of surfaces by spores of C. difficile is a major factor influencing the spread of 
healthcare-associated C. difficile infection. The aim of this study was to test the effect of an automated 
room disinfection system that provides an aerosol of 7.5% hydrogen peroxide disinfectant, on spores 
of two different strains of C. difficile, and to evaluate the impact of biological soiling on the efficacy 
of H2O2 disinfection. 

Material and Method 

The strains used were a Clostridum difficile PCR ribotype 027, and a C. difficile ATCC 9689. Spore 
suspensions of each strain were applied to ceramic tiles and exposed to aerosolized hydrogen peroxide 
at different locations in a test room. Biological soiling was simulated by bovine serum albumin and 
sheep erythrocytes. At set time points spores were recovered, plated onto Columbia 5% sheep blood 
agar, and surviving bacteria were counted as cfu. 

Results 

No viable spores of either strain were recovered after a three hour exposure to gaseous hydrogen 
peroxide. Spores located inside a drawer were less affected by fumigation, showing recovery of 
approx. 1E5 cfu/ml for C. difficile ribotype 027 after one hour. In the presence of organic matter, a 
more than fivefold log reduction compared to not exposed controls could be observed for spores of 
either strain tested. 

Conclusion 

Appropriate decontamination of surfaces exposed to spores of C. difficile is challenging for 
conventional cleaning methods. Aerosolized hydrogen peroxide delivered by automated room 
disinfection systems could possibly improve surface decontamination and thereby reduce transmission 
of healthcare associated C. difficile infection. Also in the presence of organic matter H2O2 
disinfection appears to be an effective adjunct for decontamination of environmental surfaces. 

 

06 N-chlorotaurine kills bacteria in biofilms grown on metal discs 

Débora C. Coraça-Huber, Christoph G. Ammann, Manfred Fille, Johann Hausdorfer, Nogler M,  
Nagl M 

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

The activity of N-chlorotaurine (NCT), an endogenous antiseptic applicable to sensitive body regions, 
was tested against various biofilm forming bacteria in vitro with respect to irrigation of prosthetic 



 

12 

devices in orthopedic surgery. Biofilms of Staphylococcus aureus were grown on metal alloy discs and 
in polystyrene dishes for 48 hours. Subsequently, they were incubated for 15 min to 7h in buffered 
solutions containing therapeutically applicable concentrations of NCT (1%, 0.5%, and 0.1%; 5.5 – 55 
mM) at 37°C. NCT inactivated the biofilm in a time and dose dependent manner. Scanning electron 
microscopy revealed disturbance of the biofilm architecture by rupture of the extracellular matrix. 
Reduction of carboxanilide (XTT) assays showed inhibition of the metabolism of the bacteria in 
biofilms. Quantitative cultures confirmed killing of S. aureus, Staphylococcus epidermidis and 
Pseudomonas aeruginosa biofilms on metal alloy discs by NCT. Clinical isolates were slightly more 
resistant than type strains, but counts of colony forming units were reduced at least 10-fold by 1% 
NCT within 15 min in all cases. S. epidermidis polymerizes poly-N-acetylglucosamine (PNAG) to 
form an extracellular matrix. We additionally compared the action of NCT on S. epidermidis 1457, a 
PNAG positive strain (SE1457) and S. epidermidis 1457-M10 an isogenic PNAG negative mutant 
(SE1457 M10). Both strains in biofilm were killed by NCT, whereby the inactivation of the bacteria 
occurred more rapidly in the PNAG negative strain. NCT showed microbicidal activity against various 
bacterial strains in biofilms and is of interest for orthopedic surgery. Differences in the bacterial killing 
time may depend on specific factors of single strains like the density and composition of the 
extracellular matrix. 

 

07 Method to quantify bactericidal activities based on killing curves 

Waldemar Gottardi, Jörg Pfleiderer, Markus Nagl 

Department of Hygiene, Microbiology and Social Medicine, Division of Hygiene and Medical 
Microbiology, Innsbruck Medical University, Austria;, Institute for Astro- and Particle Physics, 
University of Innsbruck, Austria 

The bactericidal activity of an agent can be estimated on a qualitative level by visual inspection of 
killing curves derived from quantitative killing assays. For various issues in medical practice, 
however, it is desirable to get quantitative information in the form of one number for comparison of 
agents, as the average bactericidal activity (BA). A new method for getting such average reliably is 
described and compared to known methods. It is based on the ‘mean value theorem of integration’ and 
uses the area below the killing curve. It yields a straight line, whose slope (tg α) represents the sought-
after information on a numerical basis: tg α = Δlog cfu /Δt = BA. By implementation of the agent 
concentration, the parameter SBA = BA / C is obtained which concerns the specific bactericidal 
activity. Using the parameter BA and SBA, the field of application comprises relative issues like 
comparison of competing commercial hygiene products, the effect of defined agents on various 
bacteria, the consequence of temperature shifts, elaboration of the influence of varying structure, 
establishing dose-effect relationships, and ranking of isosteric agents. In view of the extreme ratio of 
1: 2 x 104 for the SBA of active halogen compounds the Integral Method proves to be a useful 
approach for working out the microbicidal characteristics on a numerical basis. 
 

08 Phase 2, Stufe 2 – Stand der Entwicklung der Methoden zur Untersuchungen der 
viruziden Wirksamkeit von Flächen-, Instrumenten- und Händedesinfektionsmitteln 

Sebastian Werner 1, 2, Johanna Köhnlein 1, Friedrich von Rheinbaben 1 

1 HygCen Austria GmbH, Bischofshofen, 2 Abteilung für Hygiene, Sozial- und Umweltmedizin, 
Ruhruniversität Bochum, Bochum 

Mit der Publikation einer Methode zur Prüfung von Flächendesinfektionsmitteln durch die DVV in 
Deutschland im Jahre 2012 wurde erneut ein Meilenstein virologischer Prüfmethoden gesetzt, der in 
praktisch allen Details der weitgehend auch dem aktuellen Entwurf einer gleichlautenden 
Europäischen Richtlinie entspricht. Weitere Phase 2, Stufe 2 Tests insbesondere für Hände- und 
Instrumentendesinfektionsmittel sind inzwischen ebenfalls in der Entwicklung. 

Eigene Untersuchungen und erste Ergebnisse aus Ringversuchen zeigen deutlich, dass, wie zuvor 
schon vermutet und bekannt, die Ergebnisse aus Suspensionsversuchen mit denen aus praxisnahen 
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Versuchen nicht vergleichbar sind und sich keine Korrelationen ableiten lassen. 

Daher muss der Anwender, soweit verfügbar, zwingend praxisnahe Prüfungen im Sinne eines Phase 2, 
Stufe 2 Tests von den Herstellern fordern, um klare Aussagen zur viruziden Wirksamkeit in der Praxis 
zu erhalten. 

Mit der Publikation einer Methode zur Prüfung von Flächendesinfektionsmitteln durch die DVV in 
Deutschland im Jahre 2012 wurde erneut ein Meilenstein virologischer Prüfmethoden gesetzt, der in 
praktisch allen Details der weitgehend auch dem aktuellen Entwurf einer gleichlautenden 
Europäischen Richtlinie entspricht. Weitere Phase 2, Stufe 2 Tests insbesondere für Hände- und 
Instrumentendesinfektionsmittel sind inzwischen ebenfalls in der Entwicklung. 

Eigene Untersuchungen und erste Ergebnisse aus Ringversuchen zeigen deutlich, dass, wie zuvor 
schon vermutet und bekannt, die Ergebnisse aus Suspensionsversuchen mit denen aus praxisnahen 
Versuchen nicht vergleichbar sind und sich keine Korrelationen ableiten lassen. 

Daher muss der Anwender, soweit verfügbar, zwingend praxisnahe Prüfungen im Sinne eines Phase 2, 
Stufe 2 Tests von den Herstellern fordern, um klare Aussagen zur viruziden Wirksamkeit in der Praxis 
zu erhalten. 

SESSION 5 – UMWELTMIKROBIOLOGIE / 
INFEKTIONSIMMUNOLOGIE 

09 Legionella pneumophila in commercial Potting soil? 

Peter Hufnagl, Sonja Rehak, Günther Wewalka, Birgit Prochazka, Alexander Indra 

AGES - Institut für medizinische Mikrobiologie und Hygiene Wien 

In Austria three cases of L. longbeachae infections were presumably connected with the previous use 
of potting soil in 2009. To investigate potting soils as possible origin of infections in Austria we 
investigated 52 samples of potting soil, available in garden centers or building centers (hardware store) 
in the east of Austria. 

To identify Legionellastrains, the samples were analyzed using culture/phenotypic identification in 
combination with MALDI-TOF analysis and PCR. Legionella species were identified in 35 (67.3 %) 
of 52 analyzed soils with PCR and culture/phenotypic identification in combination with MALDI-TOF 
analysis. In 21 (40.4 %) of 52 potting soils Legionella species could be detected with culture in 
combination with MALDI-TOF analysis. With PCR Legionella strains could be identified in 28 
(53.9%) of 52 potting soils. 

In 33 (65.4 %) of 52 analyzed samples culture combined with MALDI-TOF analysis and PCR gave 
the same results. 15 samples were tested positive for Legionella species with culture methods as well 
as with PCR and in 18 samples neither with PCR nor with culture in combination with MADI-TOF 
analysis Legionella species could be detected. 13 of the PCR samples were positive, but no cultural 
growth of Legionella colonies could be detected and on the other side there were 6 positive cultures 
for Legionella which could not be identified with PCR. 

This study confirms the presence of Legionella pneumophila and other Legionella species in potting 
soil in Austria, proving the possibility that soil can be the origin of Legionella infections in humans. 

 

10 Barcoded pyrosequencing-based diversity analysis of the intestinal microbiome in 
Snow Trout (Schizothorax zarudnyi) 

Mahdi Ghanbari, Konrad J. Domig, Wolfgang Kneifel 

BOKU — University of Natural Resources and Life Sciences, Department of Food Science and 
Technology, Institute of Food Science; Muthgasse 18, A-1190 Vienna, Austria 
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The intestinal microbiota has received increasing attention, as it influences growth, feed conversion, 
epithelial development, immunity as well as the intrusion of pathogenic microorganisms in the 
intestinal tract. Indeed, characterization of intestinal microbiota is a prerequisite to understanding the 
structure of the bacterial community, and to identifying the features with potential benefits to fish 
health and rearing performance. Next-generation sequencing technologies have revolutionized the 
analysis of microbial communities in diverse environments, including the animal body. This paper 
presents the first report of the examination of the snow trout (Schizothorax zarudnyi) microbiome, 
with especial emphasis on the gut microbiome, using one of the newest NGS technologies in 
microbiota analysis called Bar-Coded Pyrosequencing of 16S rRNA gene amplicons. Schizothorax 
zarudnyi is endemic to Lake Hamun, its tributaries and connected springs, Sistan Province, Iran. The 
species has not been frequently caught in the lake in the past 10 years. The monitored decline of the 
species is mainly supposed to be due to disease, the loss of habitat and changing the feeding regime 
but more surveys are required to confirm this. The results of the present study have practical 
significance in snow trout husbandry with regards to feed management and disease prevention and as a 
consequence it would preserve the fish species diversity which is endangered in Lake Hamun. 
 
11 Antibiotic resistant bacteria in hospital waste water streams 

Astrid Helga Paulitsch-Fuchs(1), Karola Waar(2), Sanne van den Hengel(1), Lucia Hernandez Leal(1) 
and Heleen Sombekke(1) 

(1)Wetsus centre of excellence for sustainable water technology, Leeuwarden, The Netherlands 
(2)Izore center for infectious diseases in Friesland, Leeuwarden, The Netherlands 

The global increase of antibiotic resistance poses a worldwide problem. A source of antibiotic resistant 
bacteria (ARB) is the wastewater stream of hospitals. Although this water is cleaned in sewage plants 
some antibiotic resistant bacteria are able to escape the treatment and end up in surface water. This 
fact can stimulate the spread of resistant genes in nature, eventually leading to an even higher risk of 
environmental contaminations with antibiotic resistant organisms. In this work we aim to get a clear 
insight in the presence of ARB in hospital waste water streams and their possible spread throughout 
waste water treatment systems. For this purpose and also other research programs in the framework of 
DeNeWa (Intereg IV a project) a demosite is built at the Antonius hospital in Sneek, providing the 
possibility to test different hospital waste water streams in parallel. In a first step different streams of 
hospital waste water (mixed hospital effluent, black water (toilet water) from the internal medicine 
care, urine stream from the oncology daycare) are investigated in parallel for the presence of ARB. 
Focus is laid on the isolation of antibiotic resistant bacteria, concentrating on species with extended 
spectrum ß-lactamase (ESBL) expression (especially Escherichia coli and Klebsiella species) as well 
as methicilline resistant Staphylococcus aureus (MRSA) and vancomycine resistant enterococci 
(VRE). Preliminary results from samples of the mixed stream showed total cell numbers of 1.6*106 
cells/mL, total coliforms were calculated to be 1.4*106 cells/mL and enterococci load of 6.9*104 
cells/mL. ESBL carriers and MRSA have been successfully isolated; VRE could not be specified yet. 
The results of the bacterial load in the different streams can be used as baseline measurement for new 
disinfection studies at this location. For future studies we aim to investigate the possibility of at source 
treatment of hospital waste water streams to prevent further spread of antibiotic resistant organisms in 
our environment. 

 

12 Multidrug resistant bacteria in samples from activated sludge in Styria/Austria 

H. Galler1; G. Zarfel1; J. Luxner1; D. Haas1; C. Petternel2, V. Strenger3; J. Habib1; A.J. Grisold1; 
F.F. Reinthaler1; G. Feierl1 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University Graz, Austria, 
2 Institute of Laboratory Diagnostics and Microbiology, Klinikum-Klagenfurt am Wörthersee, 
Feschnigstraße 11, 9020 Klagenfurt, Austria, 3 Department of Paediatrics and Adolescence Medicine, 
Medical University Graz, Austria 
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Background Multidrug-resistant-bacteria (MDR), such as Extended-spectrum-ß-lactamase- 
(ESBL)/carbapenemase-producing strains, methicillin resistant Staphyloccus aureus (MRSA) and 
vancomycin resistant enterococci (VRE) are mainly occurred in medical institutions. They can also be 
found among the general public. One possible way for the entrance of MDR into the environment is 
via waste water. 

The aim of this study was to screen activated sludge for the phenotypes and the occurrence of different 
resistance mediating gene groups. 

Methods Activated sludge samples (n=11) were collected between September 2011 and February 
2012 from a sewage treatment plant. The samples were screened for the presence of 
ESBL/carbapenemase-producing gram negative bacteria, MRSA and VRE. All specimens were 
cultured on chromeID-ESBL agar, chromeID-CARBA agar, oxacillin-resistance-screening agar and 
chromeID-VRE agar. Identification was performed using MALDI-TOF-MS. Susceptibility testing 
according to EUCAST was done. 

PCR was used for strains screening of ESBL gene groups CTX-M/TEM/SHV/VEB/GES/PER1-2 and 
VRE. Checkpoint MDR 103 array was used for carbapenemase gene groups 
KPC/NDM/VIM/IMP/OXA-48. For MRSA spa-typing of protein A was performed. 

Results Members of the CTX-M gene family were the most common ESBL genes, with CTX-M-1, 
CTX-M 3, CTX-M 14, CTX-M 15 and CTX-M 38. Carbapenemase genes for OXA-48 were detected 
in one Klebsiella pneumoniae and one E. coli strain. A KPC-2 gene was detected in one Klebsiella 
pneumoniae. SHV 2 and the non-ESBL ß-lactamase genes SHV-1, SHV-11, SHV 26 and TEM 1 were 
also identified. VRE positive Enterococcus faecium strains carrying vanA gene were detected. The 
MRSA isolates from sewage sludge harboured the spa-types t032 and t6613. 

Conclusions In activated sludge, the detected MDR showed a great variety of different resistance 
mediating genes. CTX-M genes were the dominant ESBL group. This study gives the first evidence of 
KPC and OXA-48 producing Enterobacteriaceae isolated outside the medical institutions and of 
MRSA detected in activated sludge in Austria. 

 

13 Protection from destructive Shiga toxin action by human serum proteins 

Orth-Höller D*, Dettmar A**, Poolpol K*, Oh J**, Würzner R* 

*Division of Hygiene & Med. Microbiology, Innsbruck Medical University, Austria; **Department of 
Pediatrics, University Hamburg/Eppendorf, Germany 

Haemolytic uremic syndrome (HUS) is mainly induced by Shiga toxin 2 (Stx2)-producing Escherichia 
coli. This is believed to be due to a direct influence on podocytes’ integrity and also indirectly via a 
less controlled complement activation and consecutive enhanced destruction of the kidney. For the 
latter the controlling function of complement factor H has been demonstrated to be impaired by Stx2 
binding. For the direct action we now show that podocytes express the Stx2-binding 
globotriaosylceramid 3 receptor. Stx2 was internalized into podocytes and activated MAPKp38α and 
c-Jun N-terminal kinase (JNK), which are important signalling steps in cell differentiation and 
apoptosis. Stx2 also induced an activation of caspase 3 resulting in an increased level of apoptosis. 
Coincubation with human serum amyloid P component (SAP), a member of the pentraxin family, 
mitigated the Stx2-induced effects and induced an up-regulation of anti-apoptotic Bcl2, suggesting 
that podocytes are indeed a target of Stx2 and that SAP protects podocytes from Stx2 induced damage. 
For the complement-mediated action we now demonstrate that proteins of the factor H (FH) family, 
factor H-like protein 1 (FHL-1) and factor H-related protein 1 (FHR-1), also bind to Stx2 and compete 
with the binding of the latter to FH. This implies that more FH is unbound, i.e. free, when FHL-1 and 
FHR-1 are present. This is important as the uninhibited FH is then able to fulfil its important 
complement control function, resulting in less kidney damage. Thus, SAP on one side and FHL-1 or 
FHR-1 on the other mitigate Shiga toxin action in vitro. It remains to be shown whether these 
molecules or derivates thereof may represent interesting therapeutic options. 
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14 Shiga toxin 2 reduces complement inhibitor CD59 expression on human renal 
tubular epithelial and glomerular endothelial cells 

Dorothea Orth-Höller, Silvia Ehrlenbach, Alejandra Rosales, Wilfried Posch, Doris Wilflingseder, 
Reinhard Würzner 

Division of Hygiene and Medical Microbiology, Innsbruck Medical University 

Hemolytic uremic syndrome (HUS), the most common cause of acute renal failure in childhood, is 
mainly caused by infection with enterohemorrhagic Escherichia coli (EHEC). Shiga toxin 2 (Stx2), the 
major virulence factor of EHEC, was reported to interact with complement, implying that the latter is 
involved in the pathogenesis of EHEC-induced HUS. 

The aim of the present study was to investigate the effect of Stx2 on the expression of membrane-
bound complement regulators CD46, CD55 and CD59 on proximal tubular epithelial (HK-2) and 
glomerular endothelial (GEnC) cells, which are supposed to be target cells in HUS. 

Incubation with Stx2 did not influence the amount of CD46 or CD55 on the surface of HK-2 and 
GEnC cells as determined by fluorescence activated cell sorter (FACS) analysis. In contrast, CD59 
was significantly reduced on the surface of GEnC and HK-2 cells. Enzyme-linked immunosorbent 
assay (ELISA) analyses showed that CD59 was not present in the supernatant of Stx2-treated cells, 
implying that CD59 reduction was not caused by cleavage from the cell surface. In fact, reverse 
transcription-quantitative PCR analyses showed down-regulation of CD59 mRNA as the likely reason 
for CD59 cell surface reduction. In addition, a significant increase in terminal complement complex 
deposition on HK-2 cells was observed after treatment with Stx2, as a possible consequence of CD59 
down-regulation. 

In summary, Stx2 down-regulates membrane-bound regulator CD59 on the surface of tubular 
epithelial and glomerular endothelial cells on protein and at mRNA level. This down-regulation likely 
leads to an impaired control and thus to enhanced complement activation and kidney destruction in 
EHEC-associated HUS. 

SESSION 2 - MEDIZINISCHE MYKOLOGIE 

15 Enhanced culture method shows a broad spectrum of fungi in patients suffering 
from cystic fibrosis 

Lilian Masoud-Landgraf*, Alexandra Badura*, Ernst Eber+, Gebhard Feierl*, Simone Friedl*, Bettina 
Kölli*, Ute Wagner-Eibel*, Andrea Grisold* and Walter Buzina* 

*Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, +Respiratory and Allergic Disease Division, Department of Paediatrics and Adolescence 
Medicine, Medical University of Graz, Austria 

Objectives: Cystic fibrosis (CF) belongs to the most common heritable lung diseases worldwide. The 
characteristic viscous mucus leads to enhanced bacterial and also fungal colonization and infection. 
The role of fungi in the airways of CF patients is still not completely understood. Methods: For this 
study, different mycological culture methods were compared: culture with a native inoculum, culture 
with homogenization of CF sputum, and culture after homogenization and serial dilutions of CF 
sputum. Altogether, 934 sputum samples from 113 patients were examined between July 2009 and 
December 2011. Results: A total of 1,744 fungal isolates was recovered; 20 different yeasts and 14 
filamentous fungal species were identified. Candida albicans, C. dubliniensis, and C. parapsilosis were 
the most common yeast species. In filamentous fungi, Aspergillus fumigatus was the most common, 
followed by Scedosporium apiospermum/Pseudallescheria boydii group and A. terreus. Many fungal 
species such as Exophiala dermatitidis, Rasamsonia (Geosmithia) argillacea and others were isolated 
only from homogenized sputum samples. The longitudinal data also show that fungal colonization of 
CF patients is quite stable, even under antimycotic treatment. Conclusion: In conclusion, for optimal 
detection of the broad range of fungi in the sputa of CF patients we recommend homogenizing the 
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samples with a mucolyticum, to prepare serial dilutions, and to use appropriate fungal culture media 
with added antibiotics. 

 

16 Klassische und moderne Identifizierungsmethoden für Hefepilze auf Speziesebene 

Gabriele Hörhan (1), Bernhard Prewein (2), Werner Ruppitsch (2), Friederike Geppert (1) 

(1) KA Rudolfstiftung, Institut für Pathologie und Mikrobiologie, Wien, (2) AGES, Humanmedizin 
Wien 

Hintergrund: Die klinisch relevanten Hefen Candida spp., Trichosporon spp. und Cryptococcus 
neoformans sind fakultativ pathogene Erreger, sowohl oberflächlicher Haut- und 
Schleimhautinfektionen als auch tiefer lebensbedrohlicher Organmykosen und Candidämien. Die 
exakte Identifizierung der Hefepilze hat wegen der speziesspezifischen Resistenz gegenüber 
Antimykotika eine große Bedeutung für die Therapie. 

Ziel: Es wurden bewährte phänotypische Identifizierungsmethoden aus dem Routinelabor mit dem 
massenspektrometrischen Verfahren MALDI TOF MS der Firma Bruker Daltonik verglichen. 

Material und Methoden: Sechzig aus klinischen Untersuchungsmaterialien auf BD 
CHROMagar(TM) Candida isolierte Stämme wurden sowohl mit der MALDI TOF MS als auch mit 
dem ID 32 C ® System der Firma bioMérieux, sowie mit den schnell durchführbaren Latex-
Agglutinationstests wie ELITex Bicolor albi-dubli ®, BICHRO-DUBLI FUMOUZE ® und KRUSEI-
COLOR FUMOUZE ® und dem biochemischen Glabrata Rapid Trehalose Test FUMOUZE ®, 
getestet. Als Goldstandard diente die DNA-Sequenzierung der ITS-1 und ITS-2 Region. 

Ergebnisse: Die DNA-Sequenzierung ergab, dass die 60 Stämme 20 verschiedenen Spezies 
angehörten. 57 Isolate wurden mit dem biochemischen Verfahren ID 32 C ® und 53 Isolate mit der 
MALDI TOF MS eindeutig identifiziert (Sensitivität 95% bzw. 88,3%). Zwei Vertreter der Spezies C. 
fabianii sowie ein C. sojae Stamm konnten nur durch die DNA-Sequenzierung exakt zugeordnet 
werden. Der Einsatz des BD CHROMagar(TM) Candida und die Anwendung der verschiedenen 
Schnelltests ermöglichten die eindeutige Identifizierung von 27 Stämmen der Spezies C. albicans, C. 
dubliniensis, C. glabrata und C. krusei innerhalb einer halben Stunde. 

Schlussfolgerung: Die MALDI TOF MS zeichnete sich durch ihre Benutzerfreundlichkeit und im 
Vergleich zum Testsystem ID 32 C ® durch eine um 24 bis 48 Stunden kürzere Analysezeit aus. Es 
gab keine Fehlidentifizierungen (100% Spezifität). Das ID 32 C ® System überzeugte mit einer 
umfangreichen Datenbank. Die Schnelltests konnten häufig vorkommende Spezies rasch und korrekt 
identifizieren. 

 

17 Evaluation of an in-house panfungal real-time PCR assay for detection of fungal 
infections 

Birgit Willinger, Brigitte Selitsch, Gabriele Manhart, Claudia Schabereiter-Gurtner 

Klinische Abteilung für Klinische Mikrobiologie, Medizinische Universität Wien 

Objectives: The rise in the incidence of fungal infections and the expanding spectrum of fungal 
pathogens make early and broad detection as well as accurate identification of fungal pathogens 
essential. In addition to improving turn-around time of microbiological identification, panfungal PCR 
can provide results which in some cases lead to potentially surprising diagnoses, as enabling diagnosis 
of also uncommon and rare fungal infections. 

Methods: In this study a new panfungal HybProbe real-time PCR assay was designed and analytically 
as well as clinically evaluated. The panfungal real-time PCR assay targets the complete fungal ITS2 
region using the LightCycler instrument (Roche®). Due to the broad-range feature of the primers and 
probe set, the assay allows for the detection of any fungal pathogen. Species are identified by 
subsequent phylogenetic sequence analysis (BLAST). 
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401 clinical samples derived from patients with clinically suspected invasive or superficial fungal 
infection were investigated. Results were compared to conventional methods and clinical signs of 
infection and other molecular techniques. 

Results: The samples consisted of 90 BALs and 6 bronchial secretions, 52 tissue samples, 66 samples 
of various sterile fluids, four paraffin tissue sections, 60 EDTA blood samples and 133 dermatological 
samples (90 nail samples and 43 skin scrapings). Out of these 401 samples 206 showed concordant 
positive or negative results. 20 samples showed positive results only by the panfungal PCR thus 
allowing for diagnosis which would have been missed if only culture would have been used. 
Especially, the use of PCR in blood and tissue samples showed better results than culture. In sum, 
fungal pathogens were properly identified by the panfungal assay. 

Conclusion: Results showed that the new assay improved the early diagnosis of fungal infections. Its 
evident benefits make it a valuable tool especially where accurate and fast detection is necessary. 
 

18 Human platelets as innate immune players in Candida infections 

Günter Rambach1, Denise Grässle1, Anna-Lisa Krieb1, Kristian Pfaller2, Magdalena Hagleitner1, 
Cornelia Lass-Flörl1, Cornelia Speth1 

1Division of Hygiene and Medical Microbiology, Innsbruck Medical University; Innsbruck, Austria, 
2Division of Histology and Embryology, Innsbruck Medical University, Innsbruck, Austria 

Objectives: Platelets exert multifaceted roles in antimicrobial host defence. Their role in fungal 
infections is insufficiently studied. Previous results showed that Aspergillus cell wall and secreted 
compounds can potently activate platelets. Candida species are the most common inducers of fungal 
septicaemia; the interaction between Candida and platelets might influence the outcome of the 
infection. We therefore aim to elucidate the role of platelets in candidemia. Methods: Clinical isolates 
of Candida (albicans, glabrata, parapsilosis, tropicalis, dubliniensis, lusitaniae, rugosa) were grown 
under normoxic or hypoxic conditions. Human platelets were incubated with fungal cells, wall 
components or supernatants. Candida-platelet-interaction was studied by electron microscopy (SEM), 
immunofluorescence, and FACS analysis. Results: Platelets interact with Candida, both in yeast and 
pseudohyphal/hyphal form, as demonstrated by SEM, immunofluorescence, and FACS. The extent 
varied between different species, with C. glabrata showing the highest interaction rate, whereas 
platelets barely adhered to C. tropicalis and C. rugosa. Generally, platelets bound to Candida to a 
much lesser extent than to Aspergillus or mucormycetes. Interaction of platelets with Candida resulted 
in no or only marginal activation and granule release. Similarly, isolated wall components of C. 
glabrata stimulated the platelets only in high concentrations. Since many body sites have low oxygen 
concentrations, we cultivated Candida species under normoxic versus hypoxic conditions; however, no 
difference was visible in their capacity to stimulate platelets. Previous own results had revealed that 
Aspergillus fumigatus secretes various compounds that stimulate platelets; Candida culture 
supernatants, however, had no effect on platelet activity. Conclusion: Whereas platelets react on 
contact with Aspergillus by undergoing activation, only a moderate effect is visible by Candida 
species. This missing stimulation might result in a lack of platelet-driven antimicrobial reaction. 
Therefore, our results might partly explain the capacity of Candida to survive in the blood stream and 
to induce fungal sepsis. 
 

19 Aspergillus fumigatus cell wall compounds affect the activity and function of human 
platelets 

Cornelia Speth1, Gerhard Blum1, Jean-Paul Latgé2, Thorsten Heinekamp3, Hanna Jeckström1, 
Thierry Fontaine2, Magdalena Hagleitner1, Cornelia Lass-Flörl1, Günter Rambach1 

1 Division of Hygiene and Medical Microbiology, Innsbruck Medical University; Innsbruck, Austria, 2 
Unité des Aspergillus and Unité de Chimie et Biocatalyse, Institut Pasteur, Paris, France, 3 Molecular 
and Applied Microbiology, Leibniz Institute for Natural Product Research and Infection Biology – 
Hans Knöll Institute, Jena, Germany 
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Objective: Aspergillus fumigatus is able to interact with platelets and to trigger their activation. As 
putative consequences, platelets might exert an antifungal immune reaction, but also contribute to 
inflammation and thrombosis. We aimed to identify those fungal surface structures that mediate the 
interaction with thrombocytes. Methods: Human platelets were incubated with A. fumigatus conidia, 
hyphae, melanin ghosts or isolated cell wall components. A. fumigatus mutants lacking defined 
surface structures were also used. Activation of the platelets was quantified by FACS analysis. 
Results: Conidia of A. fumigatus were effective triggers of platelet activation, with only minor 
differences between various fungal isolates of this species. The activatory capacity of conidia is at 
least partly due to melanin, since purified melanin ghosts were also able to bind platelets and to induce 
their stimulation. In addition, an A. fumigatus mutant lacking melanin showed significantly reduced 
potency to activate platelets. In contrast, the conidial hydrophobin layer masks relevant structures for 
platelet stimulation, since an A. fumigatus mutant lacking the hydrophobic RodA protein induced 
more profound platelet activity than the referring wild-type conidia. Also the fungal hyphae contain 
surface compounds that interact with platelets; a crude preparation of hyphal wall components 
stimulated the release of alpha and dense granules by platelets. This effect was caused neither by 
galactomannan, nor by chitin or b-glucan, as tested with the isolated compounds. In contrast, the 
newly identified fungal polysaccharide galactosaminogalactan potently triggered platelet activation. 
Conclusion: Melanin and hydrophobin on A. fumigatus conidia as well as galactosaminogalactan on 
the hyphae all represent important virulence factors that modulate platelet activity in patients with 
disseminated infection. A putative consequence could be a potent platelet-driven antimicrobial and 
inflammatory response. On the other hand, this process might end up in thrombosis, tissue damage, 
and phagocyte-driven platelet loss. 
 

20 Fungal community and mycotoxins in Pu-erh tea 

B. Pfeifer1, D. Haas1, C. Reiterich2, R. Partenheimer2, B. Reck2, W. Buzina1 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, 2 Food and Feed Analysis, R-Biopharm AG, Darmstadt, Germany 

Background: Pu-erh tea originates from the province of Yunnan in south-western China. Today most 
Pu-erh teas are produced through fermentation with fungi of the genus Aspergillus to accelerated 
aging. The aim of the study was to investigate the fungal community with particular attention to black 
aspergilli and the content of mycotoxins in conventionally and organic produced Pu-erh teas. 

Method: In total 36 samples of Pu-erh tea were investigated for their content of filamentous fungi and 
the mycotoxins aflatoxin B1, B2, G1, G2, fumonisin B1, B2, B3 and ochratoxin A. The filamentous 
fungi and the Aspergillus section nigri group in the teas were isolated. PCR and sequencing was used 
for identification. Mycotoxins were detected by mass spectrometry. 

Result: The fungal concentrations of 16 conventionally produced loose Pu-erh teas ranged from 
1.0x101 to 2.6x106 cfu (colony forming units)/g. The fungal concentrations of 9 organic loose teas 
ranged from 1.0x101 to 5.3x103 cfu/g and of 11 compressed tea samples from 1.0x101 to 2.0x102 
cfu/g. A total of 39 different fungi comprising 19 genera and 31 species were identified. The most 
dominant species were Aspergillus acidus and Aspergillus fumigatus, followed by Zygomycetes and 
Penicillium species. Within Aspergillus section nigri the species Aspergillus acidus and Aspergillus 
tubingensis were most prevalent. Aflatoxins and fumonisins were not found it the samples. Ochratoxin 
A was detected in four samples with values of 94.7, 14.8, 0.65 and 0.65 µg/kg, respectively. 

Conclusion: Some of the identified species are facultative pathogenic microorganisms and are 
potentially able to produce mycotoxins. It is recommended to prepare the tea with boiling water and to 
discard the first brew to avoid the health hazards of fungi. 
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SESSION 4 – LEBENSMITTELHYGIENE 

21 Identität und Sicherheit von potentiellen Starterkulturen isoliert aus in Montenegro 
traditionell hergestellten Käsen 

Domig K.J., Ochome M., Dürr K., Aigner S. Mayrhofer S. 

Dept. für Lebensmittelwissenschaften und -technologie, Institut für Lebensmittelwissenschaften, 
Universität für Bodenkultur, Wien 

Die Sicherheit und Qualität von fermentierten Milchprodukten ist unter anderem dem Einsatz von 
spezifischen Starterkulturen zu verdanken. Neben der Milchsäureproduktion, welche vor allem zu 
Prozessbeginn von Bedeutung ist, haben Milchsäurebakterien im Zuge der Reifung auch große 
Bedeutung für die Entwicklung der sensorischen Produkteigenschaften. Darüber hinaus sind viele 
Starterkulturen in der Lage unerwünschte Mikroorganismen (z.B. potentielle Verderbs- und 
Krankheitserreger) zu hemmen und tragen damit wesentlich zu den Eigenschaften von haltbaren und 
sicheren Lebensmitteln bei. Das kommerzielle Angebot an Starterkulturen ist heutzutage groß, 
wenngleich im Detail kaum spezifische Kulturen für lokale tätige gewerbliche Milchverarbeiter, 
welche sich auf die Produktion traditionell-hergestellter Lebensmittel konzentrieren, erhältlich sind. 
Gerade bei diesen Betrieben besteht ein Starterkulturenbedarf um eine stabile Produktqualität und 
sortentypische sensorische Ausprägung von traditionellen lokalen Milchprodukten zu erzielen. Nicht 
zuletzt hat die jüngste Nachfrageentwicklung für lokal erzeugte Lebensmittel dieses 
Konsumenteninteresse mit entsprechenden Zahlen untermauert. Im Rahmen des WTZ-Projektes 
„Identity and basic characterization of potential lactic acid bacteria starter cultures isolated from 
traditionally fermented milk in Montenegro“ wurden aus lokal-typischen montenegrinischen 
Käsesorten Milchsäurebakterienstämme isoliert, charakterisiert und auf ihre Eignung als Starterkultur 
geprüft.Im Detail wurde nach der Reinzucht und basismikrobiologischen Untersuchungen (Gram-
Färbung, Katalase-Test) ein Set an molekularbiologischen Methoden eingesetzt (RAPD Typisierung, 
Spezies-spezifische PCR, 16S rDNA-Sequenzierung) um einerseits die Isolate auf Stammebene zu 
Identifizierung und andererseits auch entsprechende Stämme innerhalb der identifizierten Spezies 
unterscheiden zu können. Darüber hinaus wurden technologische Faktoren (Milchsäureproduktion, 
Enyzmprofile, Bildung von Exopolysacchariden, Salz-, pH- und Temperaturstabilität) untersucht. Die 
Sicherheit der Stämme wurde in Abhängigkeit der Spezieszugehörigkeit analysiert, wobei v.a. die 
Antibiotikaempfindlichkeit, die Abwesenheit von übertragbaren Antibiotikaresistenzgenen sowie die 
Bildungskapazität für biogene Amine im Mittelpunkt der Analysen standen. Abschließend wurden 
ausgewählte Stämme von den montenegrinischen Partnern in Pilotmaßstab in Käsungsversuchen auf 
die technologische Eignung und die produzierten Käse bezüglich ihrer sensorischen Qualität beurteilt. 

 

22 Herausforderung „Antibiotikaresistenz“ - Sicherheitsbewertung von potentiellen 
Laktobazillen-basierenden Starterkulturen und Probiotika 

Sigrid Mayrhofer, Firew H. Birru, Dagmar Gollan, Aleksandra Golos, Konrad J. Domig 

BOKU – Universität für Bodenkultur Wien, Department für Lebensmittelwissenschaften und -
technologie, Institut für Lebensmittelwissenschaften 

Laktobazillen sind als Probiotika oder Starterkulturen von kommerzieller Bedeutung. Voraussetzung 
dafür ist unter anderem die Abwesenheit übertragbarer Antibiotikaresistenzgene. Für diesen Zweck 
existieren bei der Zulassung von Mikroorgansimen als Futtermittelzusatz bereits seit längerem 
detaillierte Richtlinien des FEEDAP Gremiums der europäischen Behörde für Lebensmittelsicherheit 
(EFSA). Im Zuge der QPS (Qualified Presumption of Safety)- Bewertung von Mikroorganismen in 
Lebensmitteln wird von der EFSA empfohlen, auch diesen Richtlinien zu folgen da keine 
entsprechenden Verfahren für Lebensmittel-relevante Stämme vorgegeben sind. 

Gemäß dieser Richtlinie soll zunächst die minimale Hemmstoffkonzentration des Prüfstammes 
gegenüber relevanten Antibiotika bestimmt werden. Aufgrund fehlender Standards zur Testung der 
Antibiotikaempfindlichkeit von Laktobazillen wurden jedoch lange Zeit verschiedene Methoden mit 
unterschiedlichen Medien und Inkubationsbedingungen eingesetzt. Erst in den letzten Jahren 
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entwickelten zwei Organisationen Standardverfahren. Beide werden von dem FEEDAP Gremium 
empfohlen. Dabei lässt jedoch der Einsatz unterschiedlicher Testmedien nur eine begrenzte 
Vergleichbarkeit der erhaltenen Testergebnisse zu. 

Bei Stämmen mit einer erhöhten minimalen Hemmstoffkonzentration muss zunächst zwischen einer 
natürlichen oder erworbenen Resistenz unterschieden werden. Zur Differenzierung von empfindlichen 
Stämmen und jenen mit einer erworbenen Antibiotikaresistenz werden generell mikrobiologische 
Breakpoints eingesetzt. Da die Etablierung von Breakpoints eindeutig mit der verwendeten Methodik 
verbunden ist, stellen die bereits vorhandenen Breakpoints des FEEDAP Gremiums zurzeit nur eine 
pragmatische Lösung dar, die aufgrund neu gewonnener Daten regelmäßig überarbeitet werden. 

Im Falle einer erworbenen Resistenz sollte deren Grundlage ermittelt werden. Dabei sind Stämme mit 
durch Mutationen erworbenen Resistenzen generell zulässig. Stämme mit erworbenen Resistenzgenen 
sind hingegen nicht akzeptabel. Allerdings ist auch hier nicht immer eine eindeutige Übereinstimmung 
phänotypischer und genotypischer Daten aufgrund stiller oder nicht-exprimierten Genen bzw. 
unbekannten Resistenzgenen gegeben. 

Somit stellt das Thema Antibiotikaresistenzen bei Laktobazillen auch in Zukunft eine 
Herausforderung für die Forschung dar. 

 

23 Prevalence of major foodborne pathogens in food confiscated from air passenger 
luggage 

1, 2Dagmar Schoder, 1Anja Strauß, 1Kati Szakmary-Brändle, 3Sabine Schlager, 1Beatrix Stessl, 
1Martin Wagner 

1Institute for Milk Hygiene, Milk Technology and Food Science, University for Veterinary Medicine, 
Vienna, 2Veterinarians without Borders, Austria, 3Austrian Agency for Health and Food Safety, Graz 

The EU has issued several directives and regulations pertaining to the importation of animals and 
products of animal origin (POAO) and the veterinary controls of importation. Unfortunately, little 
information is available concerning associated risks and no attempts have been made to collect 
baseline data on the actual prevalence of zoonotic agents in POAO carried by travellers. 

To meet these challenges the EU recently introduced and financed a research project “Promise”. Its 
main objectives were to assess the risks involved when foodborne pathogens are introduced to the EU 
via uncontrolled imports. With special permission of the Austrian health authorities, spot-checks on 
the luggage of passengers from 240 flights from non-EU countries arriving at Vienna International 
Airport (VIE airport) were inspected over a period of eight months (August 2012 through March 
2013). Vienna airport acts as a new border to EU-third countries (non-EU members) and connects the 
EU closely with Northern Asia (Turkey, Russia), the Middle East (Arab countries) and the Far East 
(China). Customs spot-checks were performed on 61,355 passengers. When POAO were detected, 
they were confiscated and subsequently analysed microbiologically for the prevalence of a range of 
foodborne bacterial pathogens, including Salmonella spp., Campylobacter spp., verotoxigenic E. coli, 
coagulase positive Staphylococcus aureus (SA)and Listeria (L.) monocytogenes 

 

24 Investigation of Bacillus cereus outbreaks in Austria: complementary 
epidemiological and microbiological analyses, 2013 

Daniela Schmid1, Elrike Frenzel2, Erica Simons1, Corinna Rademacher2, Monika Ehling-Schulz2 

1 Department of Infectious Disease Epidemiology, Austrian Agency for Health and Food Safety, 2 
Functional Microbiology, IBMH, Department of Pathobiology, University of Veterinary Medicine, 
Vienna, Austria 

For the first time, three outbreaks of diarrhea and vomiting linked to Bacillus cereus were thoroughly 
investigated in Austria. Outbreak A and B occurred in Tyrol at the beginning of May among hotel 
guests and customers of a company canteen and outbreak C affected patients of a Lower Austrian 
rehab clinic in July. For all three outbreaks, we conducted a cohort study and incriminated food was 
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tested for food borne pathogens, including enteric pathogens, B. cereus and Staphylococcus aureus. 
The aims of the investigations were to specify the outbreak strains and identify the outbreak sources. 
Therefore, a recently developed ‘toolbox’ for differential diagnostics and strain profiling of B. cereus 
was employed [1] and microbiological findings were correlated with data from epidemiological 
investigations. 

This complementary approach combining different expertise enabled us to decipher the origin of the 
majority of the B. cereus outbreak cases. Our study showed that the integration of these two 
complementary approaches – epidemiology and microbiology - is crucial for an efficient investigation 
and elucidation of foodborne outbreaks caused by B. cereus. 

[1] Schulz M, Messelhäusser U. Bacillus “next generation” diagnostics: moving from detection toward 
subtyping and risk-related strain profiling. Front Microbiol. 2013; 4: 32 

 
25 Hygiene-technical Testing of Dishwashers – An Update 

Tillo Miorini, A. Blacky, V. Buchrieser, T. Freundlinger, M. Gehrer, H. Getreuer, F. Grangl, A. 
Gruber, M. Hell, Kinga Hohenwarter, W. Koller, P. Lachner, T. Miorini, A. Percht, G. Palmisano, U. 
Prüfert-Freese, M. Suchomel, A. Steinhardt, B. Weinmayr, (on behalf of the expert committee for 
testing of the OEGSV)** 

Expert Committee of the Austrian Society for Sterile Supply (ÖGSV) 

2012 the Austrian Society for Sterile Supply (ÖGSV) published the “Guideline for Testing/inspection 
of dishwashers in large scale kitchens, kitchens in health care and similar establishments” on it´s 
website. 

The guideline defines the methods for the hygiene-technical tests to be done on dishwashers in the 
above mentioned establishments as well as the acceptance criteria. Meanwhile more than 100 devices 
have been checked according to that guideline. 

What is new? 

It is not mandatory to implement a specified disinfection stage /process in the machine as long as the 
acceptance criteria are met. 

These are: 

l The cleaning efficacy must be OK 

l The total germ reduction must be > log 5 

l The last rinse water temperature must be > 80 °C or 

l The last rinse water must be microbiologically OK (< 100 cfu/ml at 36 °C, P. aeruginosa n.d. in 100 
ml) 

l The microbiological quality of ware surfaces must be < 5 cfu/20 cm² 

If there is a specified disinfection stage/process the following criteria have to be met: 

Thermal Disinfection: Disinfection temperature/ Time on the load: ≥ 80 °C/ ≥ 30 sec or ≥ 83 °C/ ≥ 15 
sec or ≥ 85 °C/ ≥ 10 sec (A0-controled machines: Temperatures ≥ 80 °C; A0 ≥ 30) 

Chemothermal processes: Within the specification of the manufacturer of the chemistry 

2014 a new CEN technical committee (TC 429) has been founded, which is working on a European 
Standard for warewashers. 

 

26 Community analysis of Listeria monocytogenes -contaminated and uncontaminated 
dairy plant floor drains by 16S rRNA amplicon pyrosequencing 

Elisa Schornsteiner, Martin Wagner, Stephan Schmitz-Esser 
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Institute for Milk Hygiene, Milk Technology and Food Science, University of Veterinary Medicine 
Vienna 

Controlling Listeria (L.) monocytogenes is of great concern for food safety. Floor drains are an 
important source for contamination and recontamination of food production plants with food-borne 
pathogens. However, the microbial community of floor drains has only rarely been investigated until 
now. 

We hypothesize that the survival of L. monocytogenes in floor drains is dependent on the co-
occurrence of other microbes. 

The aim of this study was to characterize the microbial community of drain water- and biofilm in two 
Austrian dairy plants using Roche/454 pyrosequencing of 16S rRNA gene amplicons. 

The community composition of three L. monocytogenes- contaminated and two -uncontaminated floor 
drains were analyzed along the time line. In order to compare the community composition of drain 
water and -biofilm, four and three floor drains from the contaminated and the uncontaminated dairy 
plant, respectively, were sampled at one time point. All samples were tested for the presence of L. 
monocytogenes using quantitative PCR and cultivation after enrichment in half and full-strength Fraser 
broth. 

In total, 24 drain samples including biofilm and drain water samples from the L. monocytogenes- 
contaminated and the uncontaminated dairy plant were sequenced and analyzed using mothur. After 
quality control 94889 reads remained (approx. 4350 reads per sample). The communities in the floor 
drains were dominated by three phyla (Proteobacteria, Firmicutes and Bacteroidetes; more than 
94.5% of all reads). Already on phylum level, the community composition of most analyzed samples 
was highly different. The most abundant families were: Streptococcaceae, Lactobacillaceae, 
Flavobacteriaceae and Pseudomonadaceae. In drains from production areas, product-associated 
bacteria e.g. Lactococcus were highly abundant. The presence of L. monocytogenes reads was shown, 
although at low abundance. 

Here we show first deep insights into the community composition of floor drains which might allow 
the detection of possible co-occurring taxa which might help controlling L. monocytogenes. 

SESSION 6 - PARASITOLOGIE 

27 Parasiten am Arbeitsplatz: Was man auf der Suche nach dem Geldbeutelchen noch 
alles finden kann. Koprologische Untersuchungen landwirtschaftlich genutzter 
Tiere im Land Salzburg und Umgebung 

 

Ilse JEKEL(1, 3), Herbert AUER (2), Hartmuth ERLACH (3), Patrick STALZER (4, 5), Dustin 
SCHIELE, Markus HELL (5) & Christoph AUGNER (1) 

1) IGGMB - Das Gesundheitsforschungsinstitut (Stv. Leitung: Mag. Dr. C. AUGNER, SALK 
Universitätsklinikum Salzburg), 2) Abteilung für Medizinische Parasitologie (Leitung: Univ. Prof. Dr. 
H. Auer), Institut für Spezifische Prophylaxe und Tropenmedizin, Zentrum für Pathophysiologie, 
Infektiologie und Immunologie, Medizinische Universität Wien, 3) Prim. Dr. med. univ. H. ERLACH, 
FA für Allgemein- u. Unfallchirurgie & Sportarzt, 4) Division für Medizinische Mikrobiologie (Institut 
für medizinische und chemische Labordiagnostik, SALK Universitätsklinikum Salzburg), 5) Zentrum 
für Krankenhaushygiene und Infektionskontrolle (Leitung: OA Dr. med. univ. M. HELL, SALK 
Universitätsklinikum Salzburg) 

Einleitung Das Protozoon Balantidium coli (Geldbeutelchen) ist ein weltweit verbreiteter Parasit und 
lebt vorwiegend im Dickdarm von Suidae (=Schweineartige). Akzidentell kann B. coli auch auf fäko-
oralem Weg in den Darmtrakt des Menschen gelangen und Auslöser von schweren blutigen 
Durchfällen sein. Im parasitologisch-diagnostischen Routinelabor des Universitätsklinikums Salzburg 
wurden in den letzten 21 Jahren tausende Stuhlproben untersucht, kein einziges Mal konnte jedoch B. 
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coli nachgewiesen werden. 

Material und Methoden Im Rahmen von 3 Studien (2003-2013) hatten wir die Möglichkeit, insgesamt 
566 Kotproben von Schweinen, Rindern und Schafen verschiedener Bauernhöfe aus dem Bundesland 
Salzburg und dem angrenzenden Oberösterreich zu sammeln und mittels SAF-Methode auf 
Humanparasiten zu untersuchen. Es ging speziell darum, zu überprüfen, ob B. coli überhaupt im 
natürlichen Wirt Schwein im o.g. Gebiet vorkommt bzw. sollte geklärt werden, warum B. coli im 
humanparasitologisch-diagnostischen Labor der SALK bisher noch nicht diagnostiziert wurde. 

Ergebnisse In den 566 Kotproben von Schweinen, Rindern und Schafen wurden insgesamt 6 
verschiedene humanparasitologisch relevante Parasiten nachgewiesen. B. coli konnte in allen 84 
untersuchten Schweinekotproben, nicht aber in Kotproben von Rindern und Schafen diagnostiziert 
werden. Giardia lamblia wurde in 6 von 84 Schweinen und in 9 von 472 untersuchten Rindern 
detektiert. Cryptosporidium sp. war in 2 von 472 Rindern nachweisbar. Darüber hinaus konnten in 13 
Schweinekotproben Eier von Ascaris suum diagnostiziert werden. In 472 Rinderkotproben konnten 
sechsmal Eier von Fasciola hepatica und viermal Eier von Dicrocoelium dendriticum nachgewiesen 
werden. Bei insgesamt 10 untersuchten Schafkotproben fanden sich viermal Eier von Fasciola 
hepatica und sechsmal Eier von Dicrocoelium dendriticum. 

Schlussfolgerung Mit unserer Studie konnten wir nachweisen, dass B. coli in Schweinen im Land 
Salzburg und Umgebung autochthon vorkommt und dass Menschen auch in dieser Gegend B. coli-
Infektionen akquirieren können. Grund für den Nichtnachweis von B. coli in Stuhlproben des 
Menschen dürfte der hohe Hygienestandard auf den Bauernhöfen und deren Betreibern darstellen. 

 

28 Tick species in Austria 

Andreas R. Hassl 

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

The composition of the tick fauna of Austria has been studied scantily al-though the capacity of the 
local ticks as vectors of infectious microorganisms is of eminent medical and veterinary importance. 
Except of some substantia-ted bionomic data concerning the three most common hard tick species, 
Ixo-des ricinus, Haemaphysalis concinna, and Dermacentor reticulatus, which count among 
widespread knowledge, the public awareness of other native tick species is insignificant. Nevertheless 
17 species of ticks have without doubt been identified in Austria, yet the few ticks of two species 
(Hyalomma aegyp-tium and Rhipicephalus turanicus) are mere findings by chance as they are neither 
native animals nor invasive exotics. Nowadays 27 tick species are con-sidered to be discovered in 
Austria if having been sought after diligently; three Argasid species and 24 hard tick species, 14 of 
them are part of the taxon Ixo- des. 19 of all local tick species are considered to be autochthonous 
species or inhabiting Austria for the last two millenia at least. The global warming may lead or has 
inwardly even led to the establishment of an element of the Medi-terranean fauna, Rhipicephalus 
bursa, in the wilderness. Another Mediterra- nean tick, Rhipicephalus sanguineus, has been introduced 
by livestock trans-ports all over Europe and it has successfully established colonies in dog ken-nels. 
Twelve of the 27 tick species attack man if they have the chance to do so; three are specialized blood 
suckers on bats, one species is specialized on the Sand Martin, one on the European suslik and the 
common hamster, and one on tortoises of the genus Testudo. About ten species are nidicolous. Al- 
most all tick species attacking man are known for their ability to transmit pa-thogens to man, 
especially Encephalitis virus, Borrelia, and Rickettsia. 
 

29 Improved molecular detection of Toxoplasma gondii oocysts for application in 
environmental samples 

Bernhard Prewein, Renate Kunert, Franz Allerberger, Werner Ruppitsch 

Division for Public Health, Austrian Agency for Health and Food Safety (AGES), Vienna, Austria, 
Department of Biotechnology, University of Natural Resources and Life Sciences (BOKU), Vienna, 
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Austria 

Objectives 

Toxoplasma gondii is a protozoan parasite, which reproduces sexually in felids. Thereby, oocysts are 
formed and released to the environment, including soil, vegetables, fruits and water. Uptake by 
humans can lead to toxoplasmosis, an illness with severe consequences for immunocompromised 
patients and foetuses. The aim of our study was the evaluation and development of a robust and 
sensitive technique for accurate detection of oocysts in environmental samples. 

Methods 

Various pre-treatments based on temperature alterations and mechanical forces were evaluated. For 
determining the optimal DNA extraction method, several kits suitable for isolation of high-quality 
DNA from difficult samples from diverse companies were tested. Different primer sets and TaqMan® 
probes specific for the B1 gene and AF 487550 gene were evaluated for specific detection of T. 
gondii. 

Results 

The optimal pre-treatment of T. gondii oocysts prior to DNA isolation were repeated freezing and 
thawing cycles with -80°C and 25°C with a freezing rate of approximately 1°C/min. Twenty-nine 
times as much DNA could be detected compared to no pre-treatment. The Epicentre QuickExtract™ 
Plant Solution was defined as the best DNA isolation technique. Forty-two times as much DNA could 
be detected compared to the standard Qiagen QIAamp® DNA minikit. One inhouse designed and a 
published primer set with modified TaqMan®probe displayed the best PCR results for T. gondii 
detection compared to current methods. Combination of best pre-treatment and extraction method 
resulted in an over 1000 times increase of detectable DNA. 

Conclusions 

This was the first study showing that oocyst pre-treatment with a slow freezing rate, the use of DNA 
extraction kits without columns and the modification of TaqMan® probes improve the detection of T. 
gondii oocysts by a factor of over 1000. It indicates the importance of pre-treatment and the 
limitations ofconventional DNA extraction methods. 

 

30 Screening of selected water facilities in Austria for free-living amoebae (FLA) and 
their intracellular bacteria 

Ute Scheikl1, Allen Tsao2, Matthias Horn2, Alexander Indra3 and Julia Walochnik1 

1Institute of Specific Prophylaxis and Tropical Medicine, Center for Pathophysiology, Infectiology 
and Immunology, Medical University of Vienna, Kinderspitalgasse 15, A-1090 Vienna, 2Department 
of Microbial Ecology, Faculty Center of Ecology, University of Vienna, Althanstraße 14, A-1090 
Vienna, 3Department of Mycobacteriology and Clinical Molecular Biology, AGES, Währinger Straße 
25a, A-1096 Vienna 

Free-living amoebae (FLA) are widely spread in the environment and also known to cause rare but 
often serious infections. Besides this, FLA have an indirect public health significance as they may 
serve as vehicles of dispersal and replication for bacterial pathogens. In particular, Legionella 
pneumophila, the causative agent of Legionnaires´ disease, replicates within FLA. Intracellular 
replication in amoebae seems to trigger the ability of the legionellae to infect human alveolar 
macrophages and besides, intracellular legionellae are protected against disinfection. As in the 
environment legionellae need a protozoan host for replication and as, moreover, intracellular 
legionellae might not be detected by standard screening methods, the aim of the current study was to 
evaluate the diversity of FLA in water samples routinely screened for legionellae and to investigate all 
amoebal isolates for intracellular bacteria. To achieve this, a new screening system for FLA including 
real-time PCR assays specific for Acanthamoeba, Vahlkampfiidae and Hartmannella, was established. 
Two hospital cooling towers and a cooling tower from another public building were sampled 
periodically over the period of one year and investigated by culture and molecular methods in parallel. 
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Altogether, 24 samples were investigated and of these 15 were positive for Acanthamoeba spp. and 10 
were positive for Vahlkampfiidae, whereas Hartmannella was not detected. Further amoebic genera, 
including Cochliopodium, were isolated by culture. All samples were negative for Legionella by the 
conventional cultivation method (Colony Forming Units CFU/100 ml at 36°C), but Pseudomonas 
aeruginosa was detected in almost all samples. Interestingly, two of the amoeba isolates revealed 
intracellular bacteria by fluorescence in situ hybridization (FISH) and sequencing. These could be 
identified as members of the order Legionellales and of a new family within the Alphaproteobacteria, 
respectively. 
 
31 Establishing amoeba host model systems for studying intracellular growth of viable 

but non-culturable legionellae 
Elisabeth Dietersdorfer, Barbara Schrammel, Alexander Kirschner, Julia Walochnik 

Institute for Specific Prophylaxis and Tropical Medicine, Medical University of Vienna, Vienna, 
Austria;, Institute for Hygiene and Applied Immunology, Medical University of Vienna, Vienna, 
Austria 

The abundance of medically relevant legionellae in diverse anthropogenic water systems may be 
severely underestimated, mainly due to the non-culturability of a considerable percentage of the 
Legionella populations. Legionella pneumophila can infect the human lung, replicate within alveolar 
macrophages and cause, besides milder forms, Legionaires’ disease. Free-living amoebae are known 
to be reservoirs and vehicles for L. pneumophila, which, in some cases, like under poor nutrient 
conditions, may enter the viable but non-culturable (VBNC) state. A formerly non-culturable 
Legionella strain may become resuscitated and be converted into a culturable state by passages 
through amoebae. Furthermore intracellular replication in amoebae may trigger the ability of 
pathogenic legionellae to infect human macrophages. The final aim of the project is to isolate VBNC 
legionellae from environmental water samples and investigate their infectious potential. To achieve 
this, amoeba (Acanthamoeba and Vermamoeba vermiformis) and macrophage-models (THP1, U937) 
are being installed. The amoeba models will be used as “training grounds” for legionellae to test the 
survival and resuscitation potential of VBNC legionellae in their hosts. The infectivity for human 
macrophages before and after passage through amoebae will be tested in human cells. In the 
Acanthamoeba host model the presence of viable, replicating intracellular bacteria was already 
assessed by FISH. Contrary to expectations, the infection process was more successful when the 
amoebae felt comfortable, concerning environmental conditions like pH, nutrients and temperature. 
When they were exposed to osmotic stress or the incubation-temperature was not optimal, legionellae 
were only attached to the amoebal surface but could not penetrate the amoebae and replicate. This was 
not only due to the rapid encystation of the amoebae because of bad environmental conditions, but 
also in the trophozoites no penetration was observed. We are investigating whether this finding is also 
valid for Vermamoeba vermiformis and started infectivity tests with VBNC legionellae recently. 

SESSION 7 – KRANKENHAUSHYGIENE 

32 A pilot point prevalence study of infections among residents of a long-term care 
facility for older adults, Vienna, 2014 

J del Diego-Salas(1, 2), N Aboulez(3) A Sigl(3), A Berger(3), F Tanzmeister(3), St Huhulescu(1), F 
Allerberger(1), D Schmid(1) 

1 Austrian Agency for Health and Food Safety (AGES), Vienna, Austria, 2 European Programme for 
Intervention Epidemiology Training (EPIET), European Centre for Disease Prevention and Control, 
Stockholm, Sweden, 3 Long-term care facility for older adults, Vienna 

Background 

Austria is one of the few countries in Europe with no consistent surveillance of infections in long-term 
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care facilities (LTCF) in place. The aim of our study was to pilot a cross-sectional study on infections 
among residents of a LTCF for elderlies in Vienna using the McGeer criteria. 

Methods 

We conducted a point prevalence survey among residents of a selected LTCF. We collected 
information on demographics, history of recent hospital stay (previous 3 months), mobility, presence 
of medical devices (MD), vascular/pressure ulcers and the presence of urinary, respiratory, 
gastrointestinal tract and skin-soft tissue infections (SSTI) using the updated McGeer criteria 
(Surveillance Definitions of Infections in LTCFs including laboratory criteria). We calculated 
prevalence estimates with 95% CI. In addition, to ascertain the frequency of asymptomatic bacteriuria 
with multidrug-resistant organisms (MDROs, according to international standard definitions for 
acquired resistance), we collected catheter urine specimens using a convenience sample of five 
residents without clinical signs or symptoms of a urinary tract infection. 

Results 

The study population included 100 residents, largely female (98%), with a median age of 90 years 
(IQR= 86-92 years). Eleven percent had a urinary catheter, 19% vascular/pressure ulcer, and 17% 
were recently admitted to a hospital. Three residents, all with vascular/pressure ulcers, fulfilled the 
McGeer criteria of a SSTI, resulting in a total point prevalence estimate of 3% (CI: 0.8%-8.0%). These 
patients tested positive for non-MDROs (Enterobacteriaceae, Enterococcus spp., Pseudomonas 
aeruginosa, MSSA). Multidrug-resistant Enterobateriaceae were detected in three (60%) of the five 
non-infected residents. 

Conclusions 

Results of the pilot study indicate a low prevalence of infection among LTCF residents (<5%), but 
high frequency of asymptomatic bacteriuria with MDROs among residents with long-term indwelling 
urethral catheters. 

 

33 Effiziente Wundkonditionierung bei Dekubitus-Patienten durch VAC Therapie in 
Kombination mit octenilin® Wundspüllösung - in-vitro Daten und klinische 
Ergebnisse 

Johannes Matiasek (1) (2), Gabriel Djedovic (2), Ulrich Rieger (2) 

(1) Abteilung für Plastische, Ästhetische und Rekonstruktive Chirurgie, Wilhelminenspital der Stadt 
Wien, (2) Universitätsklinik für Plastisch, Rekonstruktive und Ästhetische Chirurgie, Medizinische 
Universität Innsbruck 

Einleitung 

Aufgrund vertikaler Scherkräfte, den Folgen der Denervation und inadäquater Druckbelastung kommt 
es bei Dekubitus- Patienten zu Ischämie mit konsekutiver Nekrose. Die verminderte Resistenz gegen 
Keime und die Nähe zur Anogenitalregion begünstigen das Auftreten von Wundinfektionen. Als 
chirurgischer Standard gilt hier ein zweizeitiges Vorgehen: Zunächst wird das Debridement und die 
V.A.C.-Anlage vorgenommen. Nach einer Wundkonditionierung von 5-6 Tagen erfolgt bei sauberen 
Wundverhältnissen die Defektdeckung mittels lokaler Lappenplastik. Eine additiv zur V.A.C.-
Therapie durchgeführte Behandlung mit einer octenidinhaltigen Wundspüllösung während der 
Wundkonditionierungsphase verringert die Häufigkeit von postoperativen Wundheilungsstörungen der 
Lappenplastik. 

Methoden 

Wir berichten über 3 Fälle mit Decubitus glutealis bei paraplegischen männlichen Patienten. Die 
Behandlung erfolgte jeweils nach folgendem Schema: Nach chirurgischem Debridement in 
Allgemeinnarkose wurden Hygieneabstriche und Knochenbiopsien entnommen und ein Saug-Spül- 
V.A.C. System (V.A.C.UltaTM) in Kombination mit einer octenidinhaltigen Wundspüllösung 
(octenilin® Wundspüllösung) appliziert. Am 5. bzw. 6. Tag wurde nach V.A.C.-Entfernung (ebenso 
Hygieneabstriche) die Defektdeckung mittels Posterior Thigh Flap durchgeführt. 
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Ergebnisse 

In den Hygieneabstrichen vor V.A.C. Anlage, jedoch nicht nach V.A.C.- Abnahme wurden Keime, die 
mit Wundinfektionen in Verbindung gebracht werden, nachgewiesen. Sowohl unmittelbar 
postoperativ, als auch im Rahmen der dreimonatigen Kontrolluntersuchung zeigten sich bei allen 
Patienten weder Komplikationen, noch Wundheilungsstörungen. Zusätzlich durchgeführte in-vitro 
Untersuchungen zeigten bezüglich der Einwirkzeit einen deutlichen Vorteil von Octenidin gegenüber 
anderen antiseptischen Substanzen. 

Diskussion 

Die additiv zur Unterdrucktherapie (V.A.C.) durchgeführte Behandlung mit einer octenidinhaltigen 
Wundspüllösung während der Wundkonditionierungsphase stellt eine sichere Therapieform dar und 
führt zu sauberen antiseptischen Wundverhältnissen vor einer notwendigen Deckung mittels lokaler 
Lappenplastik. 
  

34 Cystische Fibrose: Ist das Trocknen der Nebulizer Teile eine Handlung die von 
Laien ausgeführt werden sollte? 

Kinga Hohenwarter, Sandra Bayer, Katharina Kroner, Walter Aichinger, Wolfgang Prammer 

Klinikum Wels Grieskirchen, Institut für Hygiene und Mikrobiologie, Infektiologie und Tropenmedizin 

Einleitung: Zystische Fibrose ist die häufigstevererbbare Stoffwechselkrankheit in der kaukasischen 
Population. Bei dieser Erkrankung haben die Patienten unter anderem eine herabgesetzte 
Selbstreinigung der Lunge. Um Infektionen zu vermeiden oder zu therapieren müssen von den 
Patienten mehrmals täglich Inhalationen durchgeführt werden. Zwischen diesen Inhalationsvorgängen 
ist der Nebulizer ( Vernebelungsgerät) zu reinigen und zu desinfizieren (vaporisieren), um iatrogene 
Infektionen zu vermeiden. Es existieren viele verschiedene Guidelines über die Aufbereitung und 
Desinfektion von Inhalatoren, aber kein allgemein gültiger Standard. In den meisten 
deutschsprachigen Standards wird das Trocknen von Nebulizern mit gebügelten Geschirrtüchern 
empfohlen. Um die Aufbereitungsqualität an unserem CF Zentrum mit ca. 40 Kindern zu überprüfen, 
wurden die Patienten aufgefordert, ihre aufbereiteten Inhalatoren zur standardisierten 
Hygieneuntersuchung, einer mikrobiologischen Auswertung von Abstrichen unterschiedlicher 
Geräteteile, zu bringen. Methoden: Es wurden je 8 standardisierte Abstriche der Nebulizer mit einem 
mit 0,7% NaCl befeuchteten Wattetupfer abgenommen. Die Abstrichproben wurden auf folgenden 
Agar kultiviert: Schott, McConkey und BHI. Die Ergebnisse wurden mit den vorhandenen Befunden 
der Bronchialsekrete der Patienten aus den letzten zwei Jahren verglichen. 

Ergebnisse: Von 40 Patienten wurden 640 Nebulizerproben getestet. Davon wurden nur in 6 Proben 
Übereinstimmungen zwischen den im Nebulizer gefunden Bakterien und den im Bronchialsekret 
vorhandenen relevanten Bakterien gefunden . 

Schlussfolgerung: Da das Vaporisieren von Nebulizern eine sichere Desinfektionsmethode ist, muss es 
zu einer Rekontamination nach diesem Desinfektionsprozess gekommen sein. Da das Abtrocknen der 
Nebulizer der einzige Arbeitsschritt nach Vaporisieren und vor dem Inhalieren ist, ist 
eineRekontamination durch Manipulation dabei anzunehmen. Weitere Untersuchungen dazu sind 
durchzuführen. 

 

35 Entwicklung einer Prüfmethode für Aufbereitungsverfahren zahnärztlicher 
Übertragungsinstrumente 

Thomas Kohek**, Tillo Miorini*, Franz Ferdinand Reinthaler** 

* Institut für angewandte Hygiene, Graz, ** Institut für Hygiene, Mikrobiologie und Umweltmedizin 
der Med. Universität Graz 

Da derzeit keine einheitliche Prüfanschmutzung bzw. kein einheitliches Prüfverfahren zur 
Prüfung/Validierung von Aufbereitungsverfahren für zahnärztliche Übertragungsinstrumente in 
Österreich zur Verfügung steht, wurde im ersten Teil der vorliegenden Arbeit versucht, eine 
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realitätsnahe Prüfanschmutzung für die Überprüfung der Reinigungsleistung von 
Aufbereitungsgeräten für Hand- und Winkelstücke bzw. Turbinen zu entwickeln. Die Arbeit wurde als 
Diplomarbeit zur Erlangung des akademischen Grades Dr. med. dent. an der Medizinischen 
Universität Graz ausgeführt. 

Als Referenz wurde eine Mischung aus Blut, H2O und Speichel im Verhältnis 1:1:1 definiert und 
hinsichtlich des Ablöseverhaltens gegen die in Frage kommende Prüfanschmutzungen getestet. 

Mittels „immersion test rig“ wurden in den Vorversuchen ungeeignete Speichelersatz-Komponenten 
ausgeschlossen. 

In mehreren Versuchsreihen wurde die der Referenz am besten entsprechende Blut-Muzin-Mischung 
in einem „flow test rig“ ermittelt. Neben der optischen Beurteilung erfolgte eine Quantifizierung der 
Restverschmutzung mittels BCA-Protein Assay. 

Im Zuge der Arbeit konnte gezeigt werden, dass eine Prüfanschmutzung bestehend aus Blut und 7,5 % 
Muzin (alternative Auflösungsmethode) im Verhältnis 1:1 hinsichtlich des Ablöseverhaltens mit der 
Referenz gut vergleichbar war und daher für die praktische Anwendung am besten geeignet erscheint. 

In nachfolgenden Studien soll ein geeigneter Prüfkörper sowie in weiterer Folge eine praxisnahe und 
vor Ort anwendbare Prüfmethode zur Prüfung/Validierung von Geräte bzw. Verfahren zur 
Aufbereitung zahnärztlicher Übertragungsinstrumente entwickelt werden. 

 

36 Hand hygiene – comparison of three different hand rubs in a public health setting 

Rita Babeluk1, Sabrina Jutz2, Sarah Mertlitz2 

1 Medical University of Vienna, 2 Fachhochschule Campus Vienna, Biotechnology 

Hand hygiene is one of the cheapest and – at the same time – most effective activity to avoid 
transmission of pathogens, since hand-to-hand contact is it is known as a main vector. Therefore, hand 
disinfection became an indispensible procedure in medical facilities, and medical staff is trained at 
regular intervals. However, certain germs like EHEC, Influenza, Noro or SARS affect broad 
population groups that have access to hand disinfectants in pharmacies or supermarkets. Many public 
health campaigns worldwide have addressed the topic “hand hygiene” but, however, few have been 
successful yet and compliance or effectiveness of John Doe has rarely been examined. The aim of this 
study was to test the efficacy of 3 different formulations of hand disinfectants in laypersons and to 
evaluate which one is the most practical one for this target group. 

Sixty male and female test persons (undergraduate students of Fachhochschule Campus Vienna and 
laypersons concerning hand disinfection) took part in this study. All persons were asked to take the 
public transport and contaminate their hands by touching different handholds. At first a copy of their 
left hand balm and finger tips was taken on agar plates to determine the spectrum of microbes 
(HYCON Contact Slides TC; Merck Millipore) and a copy of the right hand was taken after 
disinfection. Tested products were: Sterillium (perfumed, liquid), desderman pure gel (odorless, gel) 
and Lavit Spray (perfumed, spray). Each product was tested by the same 20 people in 2 runs within 
one week (run 1 without any explanation, run 2 after explanation of the disinfection technique 
according EN1500). High level disinfectants were significantly superior to the supermarket product in 
both runs. Moreover, people were asked to fill in a questionnaire to evaluate these subjective 
perceptions to support further public health campaigns. 
 

37 Hospital hygiene in rural western Africa – experiences and perspectives 

Walter Koller 

ehem. Leiter d. Klinischen Abteilung f. Krankenhaushygiene am AKH Wien 

Trained and experienced in „western“ hospital hygiene, I came to a rural hospital in Sierra Leone with 
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the job to make an assessment of hospital hygiene. 

Challenges were: 

Assess with open eyes and perceive what really is 

Widen perspective (talk to colleagues and understand the needs they perceived in their clinical work; 
view the hospital embedded in its vicinity) 

Accept the concurrence of modern facilities (buildings, photovoltaic, mobile phones, computers ....) 
with complete absence of basic hygiene provisions (water tap absent where it should be, abuse of 
toilets and bathrooms, ignorance of hand hygiene even in medical professionals, ignorance of infection 
hazards of pus, blood and medical sharps....) 

Accept the concurrence of warm-heartedness and willingness to fully cooperate and a remarkable 
absence of ability for stock keeping of even vital goods and of other managerial virtues 

Put hands on when a feasible solution complies with your own abilities 

Ask for and accept proposals from colleagues and from locals 

Describe and recommend in writing 

Be creative in „inventing“ remedies constructed of locally available materials and which can be 
maintained by locals with local resources („back to the roots of hygiene“) 

Don’t insist on a system which proved to work under middle European conditions 

Focus on local training for locals and avoid anything that encourages trained locals to escape towards 
the metropole or to seek their fortune outside their country. 

SESSION 9 - WASSERHYGIENE 

38 Microbial water quality management at all time scales: from molecuar source 
tracking to near real-time water abstraction at alpine karst water resources 
 

Farnleitner AH, Reischer, GH, Savio, DF, Mach, RL, Stadler, P, Kirschner A, Stadler, H, Blaschke, 
AP, Sommer, R, Zerobin W 

Vienna University of Technology, Medical University of Vienna, Joanneum Research, Vienna Water, 
Centre for Water Resource Systems (CWRS), Interuniversity Cooperation Centre for Water and 
Health, www.waterandhealth.at 

One of the fundamental philosophies in drinking water supply is to optimize microbiological raw 
water quality in order to keep the extent of necessary disinfection and treatment as low as possible. 
Efficient implementation of an optimized multiple-barrier approach (i.e. target-oriented catchment 
protection, controlled raw water abstraction, final treatment) demands sound information at several 
system levels and time scales. Until recently, managing microbial raw water quality at complex karst 
water resources was only based on “black box” strategies, because technologies for advanced 
microbial pollution analysis were not available. The aim of this presentation is to demonstrate how the 
puzzle of newly developed approaches and well-established standard methods (e.g. cultivation of 
faecal indicators, qPCR detection of genetic faecal markers, on-line surrogate measurement, risk 
assessment) can be put together for state-of-the-art faecal pollution diagnostics and management in 
complex and hardly accessible alpine karstic drinking water resources. For this purpose we followed a 
new strategy, the so-called “framework for integrated faecal pollution analysis and management”. 
Three interacting levels characterize the backbone of the concept with relevance to the following 
issues: Is there any problem with faecal pollution? If yes, who/what is responsible for it? And, what is 
the actual health risk in relation to the faecal source(s) contributing to the observed pollution? The 
approach was established and evaluated at three karst catchment areas in the Northern Calcareous Alps 
of varying size (LKAS2, 70km²; LKAS6, 4km²; LKAS8; 11km²) investigated during a several year´s 
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study (2004-2012). The realised framework for integrated faecal pollution analysis allows state-of-the-
art microbial water resource safety management including target-oriented catchment protection, 
optimized near real-time spring abstraction management and risk-based definition of disinfection 
requirements. The developed concept is likely to be of interest for other water resources as the selected 
parameter and methods can be adapted to the respective situation or requirements. 
 

39 Are genetic faecal markers a valuable tool to monitor sewage associated 
contamination at water resources? 

Mayer RE1, 2, Egle L3, 5, Reischer GH 1, 2, Piringer H, Gaisbauer M6, Mach RL 1, 2, Zessner M3, 5, 
Sommer R2, 4, and Farnleitner AH1, 2 

1 Institute of Chemical Engineering, Research Division Biotechnology and Microbiology, Research 
Group Environmental Microbiology and Molecular Ecology, Vienna University of Technology, 
Austria 
2 InterUniversity Cooperation Centre for Water and Health, www.waterandhealth.at 
3 Institute for Water Quality Resources and Waste Management, Vienna University of Technology, 
1040 Vienna, Austria 
4 Medical University Vienna, Institute for Hygiene and Applied Immunology, Water Hygiene, 1090 
Vienna, Austria 
5 Center of Water Resource Systems, Vienna University of Technology, 1040 Vienna, Austria 
6 Schreiber-AWATEC Umwelttechnik GmbH, Bergmillergasse 3/1, 1140 Vienna, Austria 
7 VRVis Research Center, Vienna, Austria 

Genetic bacterial faecal markers (GeBaM) are suggested as revolutionary DNA-based faecal pollution 
detection systems for water and water resource monitoring. GeBaM have also recently been designed 
for the specific detection of sewage pollution. However, a rigorous evaluation on its prevalent and 
stable occurrence in raw and treated sewage, a major methodical pre-requirement, has not been 
performed so far. In this considerable study we comparatively investigated the occurrence and loads of 
GeBaMs and cultivation based standard faecal indicators (SFIBs). GEBAM quantification was 
performed by quantitative PCR. The influent and effluent of five representative WWTP, using 
mechanical and activated sludge treatment, were investigated during 2012 and 2013. Samples were 
taken by means of 24 hour composite automatic samplers at the in- and outlet of the WWTP. Results 
demonstrated that the human associated GEBAM marker occured in high prevalence in raw and 
treated sewage throughout the year, irrespective of WWTP size and the faecal load of the waste water 
treatment plant. Their concentration was on average two orders of magnitude higher than that of 
SFIBs. The results of the study reveal that GeBaMs are ubiquitously and abundantly present in the 
municipal WWTP investigated and that they represent a very promising monitoring tool for sewage 
associated contamination monitoring in the environment. 

 

40 Deciphering the Diversity of Vertebrate Faecal Microbiota as a Solid Basis for 
Molecular Faecal Indication and Source Tracking 

G.H. Reischer*.**, N. Schuster*, G. Stalder***, C. Walzer***, R.E. Ley****, A.H. Farnleitner *, ** 

* Research Group Environmental Microbiology and Molecular Ecology, Institute for Chemical 
Engineering, TU Wien, Gumpendorfer Straße 1a, A-1060 Vienna, Austria., ** Interuniversity 
Cooperation Centre Water&Health, www.waterandhealth.at., *** Research Institute of Wildlife 
Ecology, University of Veterinary Medicine, Vienna, Austria., **** Department of Microbiology, 
Cornell University, Ithaca, NY 14853, USA 

In the field of water quality assessment, new molecular diagnostic tools for the detection and 
differentiation of faecal pollution are beginning to complement traditional, cultivation-based methods. 
Solid knowledge about the composition of intestinal communities of all potential faecal sources is the 
prerequisite for development of methods for reliable detection of faecal pollution (faecal indication) 
and its allocation to sources of pollution (microbial source tracking). Currently this information is 
highly incomplete and proving insufficient for the task of developing a harmonised set of diagnostic 
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methods. 

We investigated the bacterial microbiota in faecal samples from 185 different vertebrate species 
(mammals, birds, reptiles, amphibians and fish) predominantly collected from animals living in the 
wild. Ultra-deep 16S rRNA gene amplicon sequencing is used to characterise and compare 
communities. Extensive metadata (host phylogeny, physiology and diet, etc.) was collated to 
contextualise sequence information. 

The resulting sequence database contained 2.2 million sequences from 384 faecal samples (average 
5000 sequences per sample) and 150 categories of metadata per sample. It allowed identification of 
prospective abundant target populations apparently indicative for groups of faecal sources such as 
ruminant animals and birds. The contained sequence information can be directly used for the 
development of new assays. In addition it allows in silico evaluation of existing methods for source 
identification. 

The ever increasing amount of information provided by state-of-the-art sequencing methods allows 
unprecedented and comprehensive insight into the structure and dynamics of microbial communities in 
the environment. This study tried to plant a seed for making this information accessible and useful for 
the field of health-related water microbiology and faecal pollution assessment. The collected data 
allows the evaluation of existing and development of new DNA-based diagnostic tools based on DNA 
amplification (e.g. quantitative PCR) or hybridisation (e.g. Flourescence In Situ Hybridisation). 
 

41 The JOINT DANUBE SURVEY 2013 – An overview of the microbiological program 
and a first glance at the patterns of faecal pollution, ecotoxicological status and 
antibiotic resistance 
 

Kittinger C 1, Reischer G 3, 4, Jakwerth S 2, Kolarevic S 5, Baumert R 1, Folli B 1, Lipp M 1, Zarfel 
G 1, Galler H 1; Grisold A 1, Savio D 3, 4, Schnitzer G 3, 4, Sommer R 2, 4, Farnleitner A 3, 4 & 
Kirschner A 2, 4 
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Medical University Vienna, Institute for Hygiene and Applied Immunology, Vienna, Austria, 3 Vienna 
University of Technology, Institute for Chemical Engineering, Vienna, Austria, 4 Interuniversity 
Cooperation Centre for Water & Health, www.waterandhealth.at, 5 University of Belgrade, Chair of 
Microbiology, Belgrade, Serbia 

The Joint Danube Survey was the world’s biggest river research expedition of its kind in 2013, aiming 
at the assessment of the ecological status of the River Danube on the basis of the European Union 
Water Framework Directive (2000). In this context, a comprehensive microbiological investigation 
program was implemented allowing to explore in detail the patterns of faecal pollution, of the 
ecotoxicological status, of antibiotic resistance and the development of the total bacterial community 
along the whole length of the river. Beside classical indicators of faecal pollution, molecular based 
detection of microbial source tracking markers and next generation sequencing was applied for the 
assessment of faecal pollution. In addition, a characterization of multiresistant bacteria and an 
ecotoxicological assessment was performed. In this presentation we will show in detail the 
development of E. coli, enterococci and presumptive C. perfringens concentrations along the whole 
Danube and its most important tributaries and branches, identifying the hot-spots of faecal pollution in 
the Danube River basin. Results of the ecotoxicological investigation based on umuC genotoxicity and 
MTS cytotoxicity assays will be presented as well as the distribution of multiresistant bacteria, with a 
special focus on ESBL and MRSA strains. On-going analysis of further parameters will enable us to 
create a comprehensive picture of faecal pollution, the major pollution sources and the main factors 
controlling faecal pollution in the river Danube in near future. 

 

42 Bacterial population structure analysis in a complex backwater area by next 
generation sequencing (NGS) to support the development of faecal pollution 
detection in the future 
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Management of faecal pollution in water resources is fundamental to support water safety 
management. Molecular methods are increasingly applied for the quantification of total microbial 
faecal pollution and a reliable identification of its major contributing sources (microbial source 
tracking). So far these alternative methods have been based on a relatively small amount of 
information regarding population dynamics and indication value. More data are necessary in order to 
select diagnostic target populations for improved faecal detection methods. For high-resolution 
analysis of bacterial population structures and dynamics we used NGS of 16S rDNA amplicons 
applying an innovative multi-compartment approach. Various compartments within an alluvial 
backwater system of the Danube, relevant as a drinking water resource, were sampled: well water, 
surface water, wastewater, faeces from different local animals (homoeothermic vertebrates, 
poikilothermic vertebrates, invertebrates), as well as surrounding sediment, soil and other potentially 
interlinked habitats. The sequence analysis of 238 DNA samples originating from 344 representative 
environmental samples (including faeces) yielded about 1.7 million good quality sequence reads. The 
dominating phyla in the different sample groups were successfully identified with distinct distributions 
between them. Unifrac cluster analyses distinguished the different intestinal and non-intestinal 
samples remarkably well. More detailed analyses will follow, revealing also the genetic structures of 
the bacterial communities at lower taxonomic levels down to populations. Finally our completed data 
set will elucidate the bacterial community and population structures of the diverse intestinal and non-
intestinal habitats of the studied backwater ecosystem and define core microbiomes as well as group-
specific populations and major drivers of distinctness. Additionally, it will contribute to a data basis 
for the design of harmonized assays for reliable fecal pollution detection, source tracking, and its 
apportionment in various water resources. This will support water safety management and help to 
minimize related hazards to human health in the future. 

 

43 Abwasserreinigung im Spannungsfeld zwischen Hygiene, Ökologie und Toxikologie 

Franz Mascher, C. Kittinger, W. Mascher, S. Platzer, F.F. Reinthaler 

Institut für Hygiene, Mikrobiologie und Umweltmedizin der Medizinischen Universität Graz 

Im Rahmen der 33. Jahrestagung der ÖGHMP wurde eine Studie präsentiert, in welcher der 
anthropogene Einfluss auf die Wasserqualität der Mur durch den Nachweis der bakteriellen 
Fäkalindikatoren Fäkalcoliforme, Escherichia coli, Enterokokken und Salmonellen quantifiziert 
wurde. Eine Bewertung auf Basis der Anforderungen für Badegewässer wies die Mur als ungeeignet 
für Bade- und vergleichbare Freizeitnutzungen aus. Mit Ausnahme weniger Messpunkte im Oberlauf 
der Mur waren die Grenzwerte für Badegewässer teilweise sehr massiv überschritten. In 44% der 
Proben wurden Salmonellen nachgewiesen mit einem deutlichen Anstieg der Nachweisrate in 
Fließrichtung. 

Im Zuge einer Folgestudie wurde versucht durch Analyse selbiger Fäkalindikatoren einerseits die 
Reinigungsleistung von Abwasserreinigungsanlagen nach Stand der Technik zu quantifizieren und 
andererseits den Anteil bzw. den Einfluss der Einleitung des Kläranlagenablaufs in den Vorfluter zu 
beurteilen. 

Die Ergebnisse dieser Studie zeigen, dass die Reduktion von Fäkalindikatoren im Zuge der 
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Abwasserreinigung bei der untersuchten Anlage knapp 3 Log-Stufen (Median) und die mathematisch 
ermittelte Aufstockung der Konzentration von Fäkalindikatoren im Vorfluter gemessen als 
MPN/100ml < 3 Einheiten beträgt und daher als nicht erheblich zu bezeichnen ist. Die Errechnung der 
Aufstockung der Fäkalindikatoren Konzentration bei Einleitung ungeklärter Abwässer von ca. 
2x10³/100ml würde jedoch eine dramatische Verschlechterung der hygienischen Qualität des 
Vorfluters ergeben. Eine Einleitung ungeklärter Abwässer findet beispielsweise auch bei Anlagen 
nach Stand der Technik über Regenüberläufe statt. 

SESSION 11 - TOXOPLASMA 

44 Serodiagnosis of infections with Toxoplasma gondii: Experiences of the last 30 years 

Herbert Auer 

Medizinische Parasitologie, Institut für Spezifische Prophylaxe und Tropenmedizin, Zentrum für 
Pathophysiologie, Infektiologie und Immunologie 

Diagnosis of infections with the ubiquitously distributed protozoon Toxoplasma gondii has been 
mainly based on the detection of specific antibodies since many years. Methods for the direct detection 
of T. gondii itself, Toxoplasma derived antigens or of specific Toxoplasma DNA has only used rarely 
in routine diagnostic laboratories. 

T. gondii is a parasite which can be acquired by humans by oral Ingestion of oocysts from cat faeces 
on one hand and by consumption of tissue cysts containing undercooked meat on the other hand. In 
addition, diaplacental transmission from mother to child can occur, when the gravid woman is infected 
with the parasite the first time in her life during her pregnancy. More than 90 % of infections with T. 
gondii are clinically inapparent, in about 5 % fever, headache and enlarged nuchal lymphnodes can 
appear. However, humans with impaired immune system may suffer from severe pulmonal and 
cerebral symptoms. Children from mothers with Toxoplasma primoinfections during pregnancy can 
show hydrocephalus, retinochorioiditis and intracranial calcifications. 

Toxoplasma infections are mainly diagnosed by the detection of specific antibodies (i. e. IgM, IgG, 
IgA) by different serological methods using different antigens, antigen preparations or antigen 
fractions. Classical as well as modern tests systems are available today; however, interpretation of the 
test results depends nearly exclusively on well- experienced persons. Thus, serodiagnosis of 
Toxoplasma infections will be exciting also in future. 

 

45 Toxoplasmosis Screening according to the Austrian “Mother-Child-Booklet” 

A.R. Prusa, H. Auer, H. Jakse, D. Kasper, A. Pollak, U. Wiedermann-Schmidt, M. Hayde; 
Toxoplasmosis Interdisciplinary Team Austria (TITA) 

Medical University of Vienna, Toxoplasmosis Reference Center Austria 

Background: Due to the incidence of 7.8 per 1,000 infants with connatal toxoplasmosis the Austrian 
Prenatal Screening Program was introduced, in 1974. This serological screening was part of the 
“mother-child-booklet”, a prevention strategy of the Austrian Government of Health. The aim of the 
screening is avoiding connatal toxoplasmosis. TITA is a network of experts in this field; including 
clinicians, researcher, laboratories, midwifes, member of health care providers and the health council. 
This group is organized by the Austrian Society for Pediatric Medicine. The goal of TITA was 
optimizing the management and establishing of the national guideline. 

Methods: The routine screening program obtains serological testing of pregnant women for 
toxoplasma antibodies. Women with a postconceptional infection were treated to reduce the materno-
fetal transmission of the parasite. Furthermore, in case of connatal infection, infants were treated 
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during the first year of life to influence the clinical manifestation. Additionally, pregnant women with 
toxoplasma-infection and their offspring were included in a standardized national Toxoplasmosis 
Register documented by the Medical University of Vienna, since 1992. 

Results: In Austria the seroprevalence in pregnant women was moderate and connatal toxoplasmosis 
was a rare disease. The compliance with the mother-child-booklet was excellent among pregnant 
women. Based on the data of the Toxoplasmosis Register and literature research, the optimal 
performance of the screening was summarized in the national guideline 2013 by TITA. 

Conclusions: The Toxoplasmosis Screening according to the Austrian guidelines is practicable. This 
health care program is an effective prevention strategy to reduce connatal toxoplasma infection and 
clinical manifestation. 

SESSION 8 - PERTUSSIS 

46 Pertussis: Prevention – what can we improve? (Pertussis Prävention: Was können 
wir verbessern?) 

Joanna Jasinska1, Daniela Schmid2, E. Kanitz2, Ursula Wiedermann1; 

1Institute of Specific Prophylaxis and Tropical Medicine (ISPTM), Medical University Vienna; 
2AGES 

Whooping cough (pertussis) is a bacterial respiratory infection caused by Bordetella pertussis (BP). 
Despite extensive immunisation programs a worldwide increase of pertussis and cyclic outbreaks have 
been observed, with not only an increase of cases in infants but also in adolescents and elderly 
persons. This BP increase has been attributed to 4 major reasons: (a) an improved awareness that this 
diseases can affect not only children but also adults, (b) improved diagnostics, (c) decline of 
immunity, and (d) genetic variations of circulating strains. 

Here we will concentrate on improvement strategies of diagnosis as currently a high heterogeneity in 
diagnostic methods and protocols are being used in European countries, which might be associated 
with false positive as well as false negative results. In cooperation with AGES we (as the Austrian 
Reference Laboratory for Pertussis) conducted a questionnaire survey on current methods used for 
pertussis diagnostic in Austrian laboratories. We present the results of this survey, methods overview 
and current ECDC recommendations for laboratory diagnostic. 

The take home message for overall improvement of preventive measures covers several aspects: Based 
on improved and harmonized diagnostic tools and measures, notification and notification attitude has 
to be upgraded in order to get a reliable picture about the epidemiological situation in Austria which is 
a prerequisite for the vaccination recommendations. Continuous infection surveillance programs will 
help to improve the vaccination coverage by targeting the correct risk groups (infants, school children, 
adolescents and adults). Finally, surveillance of circulating strains by molecular typing is necessary to 
monitor, if changes in the strain profile will demand a new generation of improved/modified pertussis 
vaccines in the near future. 
 

47 Pertussis Epidemiologie in Österreich, 2006-2013 

Daniela Schmid1, Elisabeth Eva Kanitz1, Holger Flick2, Ursula Wiedermann-Schmidt3 

1 Abteilung Infektionsepidemiologie, Institut für medizinische Mikrobiologie und Hygiene, 
Österreichische Agentur für Gesundheit und Ernährungssicherheit (AGES), Wien, 2 Klinische 
Abteilung für Lungenkrankheiten, UKIM-LKH Universitätsklinikum, Graz, 3 Institut für Spezifische 
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Hintergrund 
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Eine Analyse der Pertussis-Meldedaten von England/Wales, den Niederlanden und Norwegen ergab, 
dass im Jahr 2011 die erwartete Melderate um bis zu 75% überschritten war. Von diesem Trend waren 
die <1-, 5–9- und >30-Jährigen betroffen. Auch in Österreich beobachtet man seit 2006 einen steilen 
Anstieg der jährlich gemeldeten Pertussis-Fälle (2006 vs. 2013: 0,82 vs. 7,21/100.000). Ziel unserer 
Untersuchungen war diese Beobachtung auf ihre Zuverlässigkeit zu prüfen. 

Methode 

Wir analysierten die Pertussis-Fall-basierten nationalen Surveillance-Daten nach Alter, Bundesland 
und Fall-Klassifizierung (möglich, wahrscheinlich, labor-bestätigt, Daten hierfür ab 2009 verfügbar). 
Mittels einer österreich-weiten Befragung erhoben wir für das Jahr 2013 Meldeverhalten und 
Expertise zur klinischen Manifestation und Labordiagnostik von Pertussis 
(Knowledge/Attitude/Practice (KAP)-Survey) bei Pädiatern (Pä) und Pneumologen (Pu). 

Resultat 

Die Bundesland-spezifische Analyse ergab, dass sich der Anstieg der Pertussis-Melderate auf die 
Bundesländer Steiermark (2013: 7-Faches der österreichweiten 8-jahresdurchschnittlichen Rate), 
Salzburg, Oberösterreich (OÖ) und Tirol beschränkt. In Salzburg, OÖ und in Tirol waren die 0-4 und 
5-14 Jährigen und in der Steiermark zusätzlich die > 65 Jährigen betroffen. In diesen Bundesländern 
war der durchschnittliche Anteil der gemeldeten Fälle ohne Laborbestätigung (Fallklassifikation mit 
geringem positivem Vorhersagewert) in den Jahren 2009-2013 69,1% (min. 15,1%, max. 100%). In 
der Steiermark waren im Jahr 2011 81,9% der gemeldeten Fälle (158/193) ohne Laborbestätigung, 
2012 46,3% (133/287) und in 2013 39,1% der Fälle (126/322). 60% der befragen Ärzte erfüllen die 
Meldepflicht (Pu<Pä), 80% erachten eine Laborbestätigung als unerlässlich (Pu<Pä), aber bei nur < 
5% ist die EU Pertussis-Falldefinition bekannt. Eine hohe klinische Expertise liegt bei 63% und gute 
labordiagnostische Kenntnisse bei der Hälfte der Befragten (Pu>Pä) vor. 

Schlussfolgerung 

Ergebnisse der Surveillance-Datenanalyse nach Fallklassifikation und der KAP-Erhebung lassen eine 
mögliche Überschätzung der tatsächlichen Pertussis-Inzidenz in Österreich vermuten. Eine 
Verbesserung der Meldemoral (Anwendung der EU-Falldefinition, vollständige Datenmeldung) und 
der Kenntnisse in der Pertussis-Labordiagnostik mit Steigerung der Laborbestätigung klinisch 
verdächtiger Fälle ist für eine verlässliche Einschätzung der Pertussis-Entwicklung in Österreich 
unerlässlich. 

 

48 Pertussis: Klinik, Diagnostik und Therapie 

Holger Flick 

Klinische Abteilung für Lungenkrankheiten, UKIM, LKH Universitätsklinikum /Medizinische 
Universität 

Pertussis wird in den meisten Fällen durch Bordetella pertussis (B. pertussis) und seltener durch 
andere Bortetella spp. verursacht. Dabei handelt es sich um eine Erkrankung des Respirationstraktes, 
welche sich in Abhängigkeit vom Alter und vom Impfstatus unterschiedlich manifestiert. Sie beginnt 
als unspezifische Erkältung (Stadium catarrhale), die Patienten sind jedoch bereits hochansteckend. 
Die klassische Keuchhustensymptomatik (paroxysmale Hustensymptomatik, inspiratorischer 
„whoop“, posttussives Erbrechen) tritt oft erst ab der dritten Woche auf (Stadium convulsivum). 
Diagnostisch, therapeutisch und mit Hinblick auf das Transmissionsrisiko sind somit vor allem die 
ersten 6-8 Krankheitswochen entscheidend. Durch die Infektion kann sich eine vitale Bedrohung 
besonders im Säuglings- und Kleinkindalter entwickeln. Im Vordergrund steht dann eine akute 
respiratorische Insuffizienz bis hin zum ARDS. Bei Jugendlichen und Erwachsenen manifestiert sich 
die Infektion in der Regel als mehr oder weniger ausgeprägte, meist prolongierte, unspezifische 
Hustensymptomatik, die schwer von anderen respiratorischen Infekten differenziert werden kann. Bei 
begründetem Verdacht sollte aus klinischen und epidemiologischen Gründen frühzeitig eine 
Laborbestätigung angestrebt werden. Bei der Diagnostik sind altersspezifische Aspekte zu 
berücksichtigen. Eine chronische Hustensymptomatik (> 8 Wochen) sollte nicht unkritisch auf eine 
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Pertussisinfektion zurückgeführt werden. Aus klinischer Sicht sind bei diesen Patienten andere häufige 
Erkrankungen wie z.B. Asthma, COPD, Lungenkarzinom oder Refluxerkrankung ebenfalls in Betracht 
zu ziehen. Eine nachgewiesene oder wahrscheinliche Pertussisinfektion wird in erster Linie mit 
Makroliden behandelt. 

SESSION 10 - WASSERHYGIENE 

49 Dezentrale Wärmeaustauscher für die Warmwasserbereitung in 
Gesundheitseinrichtungen: die Lösung des "Legionellen-Problems"? 

Elisabeth Holzhammer, Sonja Knetsch, Andrea Lettl und Regina Sommer 

Medizinische Universität Wien, Institut für Hygiene und Angewandte Immunologie 

Bei dezentralen Wärmeaustauschern für die Trinkwasser-Erwärmung wird Trinkwasser in einem 
Platten- oder Rohrwärmeaustauscher mittels Heizungswasser im Durchlaufprinzip erwärmt. 

Im Gegensatz zu zentralen Trinkwasser-Erwärmungsanlagen gibt es für dezentrale Trinkwasser-
Erwärmer in Österreich keinen technischen Standard, sie sind in der ÖNORM B 5019 
"Hygienerelevante Planung, Ausführung, Betrieb, Überwachung und Sanierung von zentralen 
Trinkwasser-Erwärmungsanlagen" im Anwendungsbereich explizit ausgenommen. Da es bei 
dezentralen Wärmeaustauschern zu keiner Speicherung von erwärmtem Trinkwasser kommt, wird von 
den Herstellern postuliert, dass es nicht notwendig wäre, eine Mindesttemperatur von 55°C – wie bei 
zentralen Trinkwassererwärmungsanlagen – einzuhalten. In diesem Zusammenhang wird insbesondere 
auf die dadurch zu erzielende Ersparnis bei den Energiekosten hingewiesen. 

Es ergab sich daher die Frage, ob dezentrale Wärmeaustauscher mit Warmwassertemperaturen unter 
55°C betrieben werden und dennoch eine mikrobiologisch einwandfreie Wasserqualität liefern 
können. 

Das Warmwasser von sechs dezentralen Wärmeaustauschern wurde nach der Inbetriebnahme der 
Geräte sechs Monate in 10 Untersuchungsserien mikrobiologisch überprüft, wobei neben Legionella 
species und Legionella pneumophila die Parameter Koloniezahl 22°C, Koloniezahl 37°C und 
Pseudomonas aeruginosa untersucht wurden. 

Im Zuge unserer Studie wurden betriebsseitig Warmwassertemperaturen von 45°C, 50°C und 
zumindest 55°C eingestellt. An einem ausgewählten Wärmeaustauscher wurden die Temperaturen und 
an allen sechs Wärmeaustauschern die Entnahmemengen mittels Datenloggern aufgezeichnet. 

Die Konzentration an Legionellen zeigte einen deutlichen Zusammenhang mit der 
Warmwassertemperatur. Die Mediane der Konzentrationen (KBE/Liter) lagen bei 45°C 
Warmwassertemperatur zwischen 825 und 2250, bei 50°C zwischen 695 und 2700 und bei zumindest 
55°C zwischen 18 und 68. Eine ähnliche Temperaturabhängigkeit wiesen auch die Parameter 
Koloniezahl 22 und Koloniezahl 37 auf. Legionella pneumophila (Probenmenge 1 Liter) und 
Pseudomonas aeruginosa (Probenmenge 250 ml) waren in keiner der Proben nachweisbar. 

Die vorliegende Studie weist darauf hin, dass die für zentrale Trinkwasser-Erwärmungsanlagen 
festgelegte Mindesttemperatur von 55°C auch bei dezentralen Wärmeaustauschern für einen 
einwandfreien mikrobiologisch-hygienischen Betrieb empfohlen werden muss. Die Einhaltung der 
Mindesttemperatur ist umso wichtiger je geringer die Warmwasserentnahme ist. 
 

50 Trihalomethanes (THM) in pool water – experience report 

Eligio Rappold 

ARGE Umwelt-Hygiene GmbH 

Trihalomethanes (THM), especially chloroform (trichlormethane), are disinfectant by-products created 
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from chlorination of water. According to the US EPA Chloroform has been shown to be carcinogenic. 
For this reason a guideline level of 20 µg/l and a legal limit of 100 µg/l for THMs (calculated as 
Chloroform) in bathing water is required by the new Austrian regulation for hygiene in public baths 
(Bäderhygieneverordnung BhygV BGBl. II 321/2012 i.d.g.F.), which came into force on 1 October 
2012. Since then about 500 samples taken in the course of the hygienic inspections of diverse baths 
(hotels and public baths, in- and outdoor pools) have been analyzed for THMs. Of all analyzed 
samples, 59 % showed concentrations below the guideline value, 38 % showed elevated values but 
still complied with the legal limit. 13 samples (i.e. 3 %) exceeded the legal limit of 100 µg/l. The aim 
of this study was to find correlations between investigated on site parameters, pool types, filter types, 
method of chlorination and THM concentrations and compositions respectively. As already known 
from literature beforehand it could be shown that average THM concentrations in outdoor pools were 
generally higher compared to indoor-derived values. Nearly every bath was able to comply with the 
legal limit of 100 µg/l. However, attaining compliance with the guideline level (20 µg/l), especially 
concerning outdoor and salt pools, seems to be more difficult. 

 

51 Weitergehende Untersuchung positiver Pseudomonas Befunde aus Trink- und 
Schwimmbadwasserproben 

Lothar Erdinger, Sonia Fernandez Alba 

Universitätskliniukum Heidelberg, Department für Infektiologie, Med. Mikrobiologie und Hygiene, 
Wasser- und Chemielabor 

Pseudomonas aeruginosa (PA) ist ebenso wie verschiedene andere Pseudomonas Stämme ein 
typischer Nass- und Pfützenkeim, der in wasserführenden Systemen Biofilme bilden kann. PA ist 
fakultativ pathogen und wird in Deutschland wie auch in Österreich routinemäßig in Schwimmbädern 
untersucht. In der Vergangenheit wurden in D typischerweise Untersuchungen in Becken- und 
Reinwasser durchgeführt. Nach den neuen Hygieneempfehlungen des Umweltbundesamtes (2013) 
sollen Beckenwasser- und Filtratuntersuchungen durchgeführt werden. Für Trinkwasser ist die 
Untersuchung nicht vorgeschrieben, wird aber dennoch in bestimmten Fällen durchgeführt. Eine 
Auswertung der in Schwimmbädern durchgeführten Untersuchungen zeigt, dass die 
Beanstandungsquote sehr gering ist (< 2%) und dass bei den Nachuntersuchungen, die bei positiven 
Untersuchungsbefunden notwendig sind, üblicherweise keine Kontamination mehr angetroffen werden 
kann. Nur in Einzelfällen bestand in bestimmten Bädern ein systemisches Problem, das beispielsweise 
auf den Einsatz kontaminierter Bodenabsauggeräte zurückgeführt werden konnte. Die 
Beanstandungsquote korreliert mit der Chlorkonzentration im Wasser. Quantitative Untersuchungen 
zeigen, dass die Keimzahl in den beanstandeten Proben meist unter 10/100ml liegt. Auch im 
Trinkwasser ist der Nachweis von PA selten. Im Sommer sind in den Bädern wie im Trinkwasser 
häufiger positive Befunde zu beobachten als im Winter. Die in den aus Trink- und Badewasser 
nachweisbaren planktonischen Bakterien, die als Pseudomonasarten identifiziert wurden (18 Proben 
unterschiedlicher Herkunft), wurden zunächst gesammelt und anschließend gemeinsam weitergehend 
untersucht. Durch MALDI-TOF konnte gezeigt werden, dass neben PA verschiedene andere 
Pseudomonas Stämme vorkommen. Durch PFGE wurde der Verwandtschaftsgrad der verschiedenen 
Stämme untersucht. Im gleichen Schwimmbad treten z.T. Stämme mit deutlichen Unterschieden auf. 
Das Biofilm-Bildungspotential der isolierten Stämme wurde mit einem einfachen Test bestimmt. Nur 
ein Teil der Organismen zeigt im Labortest ein Biofilm Bildungspotential. Schließlich wurde die 
Antibiotikaresistenz der gesammelten Stämme untersucht. Teilweise weisen die isolierten Stämme 
multiple Resistenzen gegen Antibiotika auf, wobei einer der sechs resistenten Stämme in einem 
Schwimmbad nachweisbar war. 

 

52 Trinkwasser als Quelle für Escherichia coli ESBL 

M. Halabi 1, 2, M. Kainz 1, K. Halabi 2, A. Flöcklmüller 2, R. Waltenberger 1 

1 Krankenhaushygiene der Barmherzigen Schwestern Ried im Innkreis, Hygienelabor, 2 Institut für 
Trinkwasseruntersuchung Ried im Innkreis 
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Antibiotika und komplexe Resistenzmuster von Erregern im Abwasser oder Trinkwasser sind aktuelle 
Themen der Umwelthygiene und können zum Verständnis über Infektions- und Besiedlungsketten 
beitragen. Die endogene Besiedlung des Darms mit extended Beta-Laktamase bildenden Escherichia 
coli (E. coli ESBL) ist ein wichtiger Umstand, der Einfluss auf die krankenhaushygienischen 
Maßnahmen und letztlich die Behandlung des Patienten hat. Fäkal verunreinigtes Trinkwasser könnte 
in der Besiedlung des Darms des Menschen mit E. coli ESBL eine Rolle spielen und so zu einem 
unkontrollierten Reservoir für E. coli-ESBL werden. Unsere Studie hatte das Ziel Trinkwasserproben 
auf das Vorkommen von E. coli ESBL zu analysieren. Im Zeitraum von Juli 2011 bis August 2013 
wurden 148 Isolate von fäkal verunreinigten Trinkwasserproben gesammelt (Nachweis von E. coli 
gemäß ISO 9308-1:2000) und auf das Vorhandensein von ESBL analysiert. Die Analyse erfolgte 
mittels Screen-Agar (Biomerieux) und anschließender Bestätigung des Erregers mittels MALDI-TOF 
(Bruker) sowie Resistenztestung einerseits mittels VITEK 2 (Biomerieux, N-195-Karate) und 
andererseits mittels Agardiffusionstest auf Müller-Hinton-Agar gemäß den Anforderungen der 
EUCAST. Keines der Isolate entsprach den Anforderungen eines E. coli ESBL, sodass aufgrund der 
Ergebnisse unserer Studie postuliert werden kann, dass die Wahrscheinlichkeit, dass fäkal 
verunreinigtes Trinkwasser als Vektor für die Besiedlung des Darmes des Menschen mit E. coli ESBL 
dient, sehr gering ist. 

 

53 Does the symbiont state with amoebae increase the resistance of Legionella to UV 
irradiation? 

Silvia Cervero-Aragó (1, 2), Regina Sommer (2), Rosa M. Araujo(1) 

(1) Departament de Microbiologia, Facultat de Biologia, Universitat de Barcelona, (2) Medical 
University Vienna, Institute of Hygiene and Applied Immunology, Water Hygiene 

Water quality of drinking water distribution system is one of the goals of health authorities in many 
countries. Thus several national standards have been established on measures to maintain the water 
quality including disinfection techniques to control the complex drinking water environments. 
However, when insufficiently applied, the survival of bacteria can promote a rapid re-colonization of 
the system. This applies in particular to domestic hot water systems which represents a source of 
human infections by legionellae. 

The two methods primarily used for disinfection of water systems are thermal treatment and 
chlorination. Apart from these, UV radiation has been also applied. 

In the present work we investigated the UV-253.7 nm sensitivity of L. pneumophila and one of its 
natural hosts, Acanthamoeba spp., representing prominent members of biofilms in water systems. 

By means of a strictly controlled laboratory UV irradiation apparatus, five strains of Legionella spp. 
and two strains of free-living amoeba of the genera Acanthamoeba, including both life forms, 
trophozoites and cysts, as well as two co-cultures of L. pneumophila with the Acanthamoeba strains 
were treated. 

No significant differences in the UV inactivation behaviour were observed among Legionella strains 
tested. A 3 log reduction was reached with a UV fluence of around 45 J/m². UV irradiation was less 
effective against free-living amoebae; a 3 log reduction required up to 990 J/m². As expected, cysts 
were much more UV resistant than trophozoites. Remarkably, the results showed that the association 
of L. pneumophila with free-living amoebae increased their UV resistance resulting in a reduced 
efficacy of UV disinfection process. This finding demonstrates that relationships between different 
microorganisms as occurring in biofilms of water systems have to be taken into account by defining 
the operational conditions of disinfection processes. 
 

54 Solid-phase cytometry for quantification of environmental Vibrio cholerae on a large 
scale 

A. Kirschner 1, 3, S. Schauer 1, S. Jakwerth 1, R. Bliem 1, A. Farnleitner 2, 3 and R. Sommer 1, 3 

1 Medical University Vienna, Institute for Hygiene and Applied Immunology, Vienna, Austria., 2 



 

40 

Vienna University of Technology, Institute for Chemical Engineering, Vienna, Austria, 3 
Interuniversity Cooperation Centre for Water & Health, www.waterandhealth.at 

Culture based techniques are usually used to quantify Vibrio cholerae in the environment. These 
techniques are time-consuming and do not detect cells in the viable-but-non-culturable state. We thus 
developed a novel culture-independent procedure, based on catalysed reporter deposition fluorescence 
in situ hybridisation (CARD-FISH) in combination with solid-phase cytometry (SPC), to rapidly and 
sensitively quantify Vibrio cholerae in highly turbid environmental samples. This novel procedure was 
applied on a large spatial and temporal scale to the large alkaline Lake Neusiedler See, Austria, and 
three smaller saline lakes nearby. Since 2001, several clinical cases of wound-, ear-, and bloodstream 
infections caused by V.cholerae in Lake Neusiedler See have been diagnosed and V.cholerae has been 
shown to be an autochthonous member of the planktonic and zooplankton attached bacterial 
community. During a two-year study, samples were taken in biweekly intervals from 8 representative 
sampling sites and V.cholerae was quantified in the water and on zooplankton with the novel 
procedure in comparison to a cultivation based approach. In addition, a great variety of environmental 
variables were measured in order to elucidate the main factors controlling the abundance of 
V.cholerae. With the CARDFISH/SPC approach, planktonic cell numbers ranged between 1 and 550 
cells ml-1 in the lake and between 4 and 56,300 cells ml-1 in the shallow saline lakes; also during 
winter, concentrations up to 60 and 2,000 cells ml-1, respectively, were detected. Mostly, up to one 
log lower numbers were detected via cultivation, but a highly significant correlation was observed 
between the two methods. Zooplankton associated V.cholerae concentrations mostly amounted to less 
than 10% of total V.cholerae, only on a few occasions during summer, the zooplankton popped up as 
hot-spot of V.cholerae. Based on the determined concentrations, a risk assessment for people using the 
lake for recreational purposes could be performed. 

SESSION 12 - KRANKENHAUSHYGIENE 

55 Die Österreichische Gesellschaft für Krankenhaushygiene (ÖGKH) 

Ojan Assadian 
 
Univ.-Klinik für Krankenhaushygiene und Infektionskontrolle, Medizinische Universität Wien 

Die Österreichische Gesellschaft für Krankenhaushygiene (ÖGKH) hat es sich zum Ziel gesetzt, die 
interdisziplinäre Zusammenarbeit aller krankenhaushygienisch tätigen Personen und Organisationen in 
Österreich zu fördern und zu stärken. Dabei liegt der Schwerpunkt der Aktivität insbesondere auf einer 
gesellschaftspolitischen Vertretung der Interessen für Hygienefachkräfte, die maßgeblich und oft noch 
ohne erforderliche Unterstützung die Hauptlast der krankenhaushygienischen Routinetätigkeiten in 
Österreich tragen. 

Neben der Festlegung eines bundesweit einheitlich geregelten Curriculums zur Sonderausbildung 
Krankenhaushygiene gemäß § 70 GuKG setzt sich die Österreichische Gesellschaft für 
Krankenhaushygiene auch für eine Europaweite Ausbildungsanerkennung im Sinne der Bologna-
Erklärung und im Einklang mit dem Europäischen Gemeinschaftsrecht, insbesondere der Richtlinie 
über die Anerkennung von Berufsqualifikationen (2005/36/EG), ein. Weiter Forderungen der 
Österreichischen Gesellschaft für Krankenhaushygiene sind die Verbesserung der derzeitigen 
Vergütung von krankenhaushygienisch tätigen Personen des gehobenen Dienstes für Gesundheits- und 
Krankenpflege sowie die gesetzliche Verankerung der aktuellen Empfehlungen vom PROHYG 2.0, 
welche 2011 vom Bundesministerium für Gesundheit veröffentlicht wurde, derzeit jedoch keinen 
rechtsverbindlichen Charakter in Österreich besitzt. Darüber hinaus will die Österreichische 
Gesellschaft für Krankenhaushygiene weitere vorhandene Verbesserungspotenziale in der 
Qualitätsorientierung der Krankenhaushygiene identifizieren und zu deren Förderung beitragen. 

Diese Ziele sollen in den kommenden Jahren durch sukzessive Pflege des Kontaktes mit öffentlichen 
Einrichtungen, Politik und Medien zwecks Information und Anregung zur Umsetzung 



 

41 

krankenhaushygienischer Verbesserungspotentiale erreicht werden. 
 
56 Implementation of a bundle strategy for the prevention of SSI in orthopaedic 

surgery 
Gerlinde Angerler 

Orthopädisches Spital Speising, Stabsstelle Krankenhaushygiene, Vorstand 

Introduction: Surgical site infections (SSIs) are a rare, but serious complication after orthopaedic 
surgery, particularly if they affect implanted prosthetic material.We report on a structured problem 
analysis and implementation of a preventive SSI bundle following the prospective observation of 16 
hip-total- endoprosthesis (HTEP) procedures in elective orthopaedic implant surgery. Setting: Three 
adult surgical operation theatres and 1 paediatric OT of a specialist centre for orthopaedic surgery, 
Orthopaedic Hospital Speising St. Vinzenz Group, Austria. Methods: Over an 8-month observation 
period, 16 patients scheduled for elective HTEP were consecutively followed peri-operatively using a 
standardised case report form. The observation included management of surgical instruments, 
positioning within the LAF-ventilation system of the OT, hand hygiene practices, use of surgical 
gloves, use of incisional foils, skin antisepsis, perioperative AB prophylaxis, use of irrigations 
solutions, and the number of staff in the OT. Deviations of the standard protocol were discussed with 
staff, and corrected. Finally, a retrospective cohort of HTEP patients was retrieved from the ANISS 
surveillance database and compared with patients operated on after implementation of the enforced 
SSI bundle. Results: A number of deviations of infection prevention standards were observed. Before 
intervention, traffic of staff was significantly higher during the period between 7am - 1pm compared 
to 1pm - 6pm. Overall, the intervention bundle resulted in a trend wise reduction of the incidence of 
SSI before the intervention compared to the SSI incidence at the enforced SSI bundle. Conclusions: A 
standardised prospective SSI protocol and implementation of a SSI bundle reduced deviations from 
the infection prevention standard. Detailed analysis followed by the implementation of coherent 
interventions, based on a best-evidence structured bundle approach, may adequately improve patient 
safety and prevent SSI in orthopaedic surgery. 

 

57 Reform der Sonderausbildung zur Hygienefachkraft 

Hans Hirschmann, MPH 

LKH Feldkirch / ÖGKH 

In den letzten Jahrzehnten kam es zu einer rasanten Veränderung in der Gesellschaft sowohl im 
Hinblick auf allgemeine als auch gesundheitsspezifische Trends. Allgemein gibt es in der 
Europäischen Union eine Tendenz zur höheren Bildung, die Aufforderung zu lebenslangem Lernen 
und Flexibilität, zunehmende Lebenserwartung sowie steigendem Kostendruck. Die gesundheits- und 
pflegespezifischen Trends zeigen sich in der Dominanz chronischer Krankheiten, den komplexen, 
technik-intensiven sowie laufend neuen Heilverfahren, einer zunehmenden gesundheitsfördernden und 
präventiven Perspektive, einem wachsenden Angebot von (Pflege)Dienstleistungen und dem damit 
verbundenen Qualifizierungsdruck, dem steigenden Anspruch der Bevölkerung an das 
Gesundheitswesen, aber auch in der Dynamik der Gesundheitsberufe. Vor diesem Hintergrund und zur 
systematischen Neuordnung der Bildungslandschaft der Pflegeberufe hat im September 2011 die 
Gesundheit Österreich / Geschäftsbereich ÖBIG (GÖG/ÖBIG) im Auftrag des Bundesministerium für 
Gesundheit mögliche Reformansätze erarbeitet und vorgestellt. In den beiden darauffolgenden Jahren 
wurden in unterschiedlichen Arbeitsgruppen unter GÖG/ÖBIG-Leitung diese Reformansätze 
insbesondere in Bezug auf die Spezialisierungen (kompetenzvertiefend/-erweiternd) fachlich 
konkretisiert und zur Implementierung vorbereitet. Diese Ergebnisse liegen nun vor. Unter anderem 
hat die Arbeitsgruppe zum Thema Sonderausbildung im Bereich Krankenhaushygiene einen 
umfassenden Vorschlag zur Neuorientierung erarbeitet, dessen relevanten Inhalte im Vortrag näher 
erläutert werden. Aktuell wird mit weiteren Akteuren der Gesundheitslandschaft dieser Vorschlag 
intensiv diskutiert. Einer dieser Akteure ist die neu gegründete Österreichische Gesellschaft für 
Krankenhaushygiene (ÖGKH), wobei Vorstandsmitglieder der ÖGKH aus dem Pflegebereich in der 
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oben erwähnten GÖG/ÖBIG Arbeitsgruppe Krankenhaushygiene intensiv vertreten waren. 
 

58 PROHYG 2.0 – Welche Verbesserungen ergeben sich daraus für Hygienefachkräfte 

Karl Fink 

Österreichische Gesellschaft für Krankenhaushygiene - Austrian Society for Infection Control 

Im November 2011 wurde PROHYG 2.0 - als grundlegende Überarbeitung von PROHYG 2002 - vom 
Bundesministerium für Gesundheit herausgegeben. Grundlegendes Ziel von PROHYG ist es, eine 
Erleichterung der täglichen Arbeit im Bereich der Hygiene zu erreichen. 

Dabei war eine wesentliche Aktualisierung von PROHYG 2.0 die Neuberechnung der notwendigen 
Mindeststunden für Hygienefachkräfte (HFK), aber auch der Hygienebeauftragten (HBA) in 
bettenführenden Gesundheitseinrichtungen, gemessen an den systemisierten Betten der jeweiligen 
Einrichtung. Demnach sollen nun in Zentral-KA 1 HFK/150 Betten, in Schwerpunkt- und Standard-
KA 1 HFK/ 200 Betten und in Sonder-KA und Pflegeeinrichtungen 1HFK/400 Betten in 
Vollzeitverpflichtung tätig sein. 

Neben der damit verbundenen notwendigen Unterstützung von Hygienefachkräften wird es allerdings 
in Zukunft auch erforderlich sein, eine österreichweit klar vereinbarte Ausbildung anzubieten und die 
dafür erforderlichen Personen des gehobenen Gesundheits- und Krankenpflegedienstes für das Thema 
Hygiene in Gesundheitseinrichtungen zu begeistern. Ein Hindernis dabei ist die derzeit noch nicht 
befriedigende Situation der finanziellen Abgeltung für diese überaus wichtige Tätigkeit im Sinne der 
Behandlungsqualität und auch der Gesundheitsökonomie. HFKs erleben derzeit mit der 
Funktionsübernahme oft empfindliche Gehaltseinbußen. Die Bewusstmachung dieser Problematik ist 
eine weitere Forderung der ÖGKH. 

Da PROHYG 2.0 derzeit keinen juristisch verbindlichen Charakter hat, sind die genannten Angaben 
gegenwärtig reine Empfehlungen von FachexpertInnen nach dem Stand des medizinischen Wissens. 
Es ist daher ein weiteres Ziel der ÖGKH, gemeinsam mit den politischen Entscheidungsträgern den 
Status von PROHYG 2.0 in gesetzlich verbindlicher Form zu implementieren. 

SESSION 13 – MASERN 

59 Recent measles outbreaks in Austria 2013/14 involving health care workers 

Daniela Schmid1, Elisabeth Eva Kanitz1, Heidemarie Holzmann2, Peter Kreidl3 

1 Austrian Agency for Health and Food Safety, 2 Department für Virologie, Medizinische Universität 
Wien, 3 Abteilungsleiter III/4, Übertragbare Krankheiten, Krisenmanagement, Seuchenkontrolle, 
Bundesministerium für Gesundheit 

In 2010, 2011 and 2012, 52, 122 and 30 measles cases were notified to the Austrian electronic 
surveillance system. In 2013, two measles outbreak occurred in East Austria. The aim of our 
investigations was to identify the transmission chain and proportion of unvaccinated cases (PCV) in 
order to propose control measures. 

Outbreak April/May 2013 (O-I): A case was defined as macularpapular rash with fever and cough, 
coryza or conjunctivitis, onset between April 1 and May 11 in a resident of Lower Austria (LA). A 
confirmed case had laboratory confirmation (positive for measles-specific IgM or measles virus RNA 
by PCR). 

Outbreak December 2013/early 2014 (O-II): A case was defined by measles symptoms and laboratory 
criteria (as previously described), with occurrence in a LA or Vienna resident after December 6, 2013. 
Cases were described by demographics and immune-status (proportion of cases unvaccinated or with 
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unknown status, PCuV). 

O-I comprised of 12 cases; the primary case-patient was a 25-year old paramedic (history of 1 measles 
vaccine dose) and further cases (58%) occurred among health care workers (HCWs). In all 9 PCR-
positive cases, the genotype (GT) D8-LA was found. The PCuV was 16.7% (10/12), including six 
HCW cases. O-II included 43 cases (36 laboratory-confirmed), as of March 7. In all 22 PCR-positive 
cases, GT D8 Gänserndorf was detected. The primary case was an unvaccinated 3-year old male who 
generated at least six cases during hospital stay. Thirteen cases (30%) were >25 years old, 2 were 
infants and the hospitalization rate was 17/43 (39%). The PCuV was 74.4% (32/43). Four cases were 
unvaccinated HCWs, 2 cases were nosocomial and 12 cases attended anthroposophic primary school 
in LA. 

Control measures included contact tracing and offer of free-of-charge vaccination to susceptibles. 

Our findings underline the public health significance of low measles vaccination coverage among 
HCWs in Austria. 

 

60 15 Jahre Masern-Surveillance in der EU mit Fokus auf nosokomiale Infektionen 

Peter Kreidl 

Bundesministerium für Gesundheit 

Obwohl die europäische Region derWeltgesundheitsorganisation die Masern bis zum Jahr 2010 in 
Europa ausrottenwollte kam es gerade in diesem Jahr zum größtenjemals gemeldeten Ausbruch in den 
EU/EEA Mitgliedsstaaten seit Einführung der europäischenMasernsurveillance mit insgesamt mehr 
als 32,000 Erkrankten und 24 Todesfällen.Daher wurde dieses ambitionierte Ziel auf das Jahr 2015 
verschoben, jedoch wurdenauch in den Jahren 2011-3 jeweils mehr als 10,000 Fälle pro Jahr von 
EU/EEALändern gemeldet. 

Die Masernepidemiologie verändert sich,interepidemische Intervalle werden länger, somit erkranken 
auch vermehrtPersonen in höherem Lebensalter, in dem Komplikationen bekanntermaßen 
häufigersind. Besonders gefährdet sind jedoch Säuglinge, da sie noch nicht geimpftwerden können 
und ein hohes Risiko für schwere Komplikationen wie zum Beispielder SSPE haben. Diese sind in 
denletzten Jahren in vielen europäischen Ländern auch die am häufigsten betroffeneAltersgruppe. 

Etwa jeder zehnte Masernfall wird imKrankenhaus übertragen, oft da die Verdachtsdiagnose nicht 
rechtzeitig gestelltwird und infektiöse Personen nicht isoliert werden. Der Immunstatus von 
Krankenhauspersonalist oft nicht bekannt und daher kommt es auch immer wieder zu Ausbrüchen in 
RisikoStationen sogar Todesfälle treten dort auf. 

Die einzig wirksame Möglichkeit Masernerfolgreich eliminieren zu können, ist ausreichende 
Durchimpfungsraten mit zweiDosen einer Masern-Mumps-Röteln Impfung in allen 
Bevölkerungsschichten zu erreichendie gefährdet sind. Ein besonderer Fokus sollte medizinisches 
Personal gelegtwerden. 

SESSION 14 - UMWELTHYGIENE 

61 Dust is in the Air - Staubexposition und Lungenfunktion 

Daniela Haluza A, Hanns Moshammer A, Karl Hochgatterer B 

Institut A: Medizinische Universität Wien, Institut für Umwelthygiene, Zentrum für Public Health, 
Kinderspitalgasse 15, A-1090 Wien, Institut B: Arbeitsmedizinisches Zentrum Perg GmbH 

Viele Berufsgruppen (SchweißerInnen, SchlosserInnen, BauarbeiterInnen etc.) sind während ihres 
Arbeitsalltags mit potenziell schädlichen, einatmenbaren Noxen konfrontiert. Die Evaluation der 
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eventuell daraus resultierenden respiratorischen akuten und chronischen Gesundheitsauswirkungen 
sind daher ein wichtiges Public Health-Anliegen. Zur Früherkennung respiratorischer 
Beeinträchtigungen bei staubexponierten ArbeiterInnen sind in Österreich regelmäßige 
Gesundenuntersuchung sowie Lungenfunktionsprüfungen gesetzlich vorgeschrieben. Das aus diesem 
Grund vom Arbeitsmedizinische Zentrum Perg von 2002 bis 2010 durchgeführten 
Routineuntersuchungen (n=7204) gewonnene Datenmaterial bot sich für die Beantwortung der 
wissenschaftlichen Fragestellung an, in welchem Ausmaß und ob überhaupt Arbeitsplatzassoziierte 
Staubexposition die Gesundheit beeinflusst. Da ein studieninternes unbelastetes Vergleichskollektiv 
fehlte, wurden österreichische Alters- und Geschlechtsgenormte Referenzwerte zum Vergleich 
herangezogen. Die StudienteilnehmerInnen (n=3229) waren beschäftigt bei 195 österreichischen 
Unternehmen (vor allem kleine und mittelständische Betreibe) aus 13 Industriebranchen. Die 
spirometrischen Lungenfunktionsparameter forcierte Vitalkapazität (FVC), forciertes exspiratorisches 
Ein-Sekunden-Volumen (FEV1) und mitt-expiratorischer Fluss bei 50 % der Vitalkapazität (MEF50) 
wurden von geschultem Fachpersonal erhoben. Die teilnehmenden ArbeitnehmerInnen zeigten im 
Durchschnitt niedrigere Lungenfunktionswerte (alle drei Parameter) im Vergleich mit den 
österreichischen Normwerten. Besonders interessiert war der Einfluss von Rauchgewohnheiten als 
vermeidbare, Lebensstil-assoziierte Gesundheitsgefahr, da mehr als die Hälfte (56%) der 
ArbeiterInnen Zigaretten rauchten. In dieser Längsschnittstudie identifizierten wir einen 
Zusammenhang zwischen individuellen Rauchgewohnheiten sowie Expositionsdauer und reduzierter 
Lungenkapazität. Aus Arbeits- und Präventivmedizinischer Sicht sollte diese Erkenntnis zum Anlass 
genommen werden, vermehrt Raucherentwöhnungstherapien und Beratung zu gesundheitsfördernden 
Verhalten für Schweißrauch- und Staubexponierte ArbeiterInnen anzubieten. Dies könnte zusammen 
mit der bereits gesetzlich vorgeschriebenen Verwendung von Atemschutzausrüstungen die Häufigkeit 
und Schwere von Arbeitsplatzassoziierten Lungenerkrankungen maßgeblich reduzieren. 

 

62 Dynamic allocation of microorganisms and particulate matter in the ambient air 

D. Haas1, H. Galler1, J. Luxner1, G. Zarfel1, W. Buzina1, H. Friedl2, E. Marth1, J. Habib1, F.F. 
Reinthaler1 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, 2 Institute of Statistics, University of Technology, Graz, Austria 

Background: The air is generally a medium for transporting particulate matter and microorganisms 
which interact continuously. This study was conducted to examine the correlations between particle 
counts, culturable fungi and bacteria concentrations, and their dependence on air temperature and 
relative humidity. Seasonal variations and the concentrations of the fungal genera Cladosporium, 
Aspergillus and Penicillium were also evaluated. Method: Air samples were collected with the particle 
counter APC M3 and the one stage impactor MAS®100 with a flow rate of 100L/min. For fungal 
examination the total of 354 samples were incubated on Dichloran Glycerol agar at 25°C for 7 days. 
For bacteria the samples were incubated on Tryptic soy agar at 30°C for 48 h. Fungal colonies were 
identified by macro-morphology and microscopically. Result: The mean concentrations of particulate 
matter were the highest in January and February with 8.9x107 particles/m³ and decreased continuously 
to a minimum in July and August. The fungal spore concentrations were between 3.0x101 and 2.3x10³ 
cfu (colony forming units)/m³ air and reached the maximum in the summer months. It was found that 
the fungal spore concentrations were high at a temperature of 30°C and a relative humidity of 70-80%. 
The attained concentrations of bacteria were between 0 and 2.5x10³ cfu/m³ and were positively 
correlated with the particulate matter. The spore concentrations of Cladosporium spp. increased with 
rising air temperature but were independent of relative humidity and did not correlate with the 
particulate matter. The spore concentrations of Penicillium spp. and Aspergillus spp. increased with 
increasing concentrations of particles and reached their maximum at a relative humidity of 70%, 
whereas the air temperature did not show a significant impact. Conclusion: The season, temperature 
and relative humidity play an important role in the release and distribution of particles and fungi in the 
air. The size of particulate matter has a relation to some genera of microorganisms in the ambient air. 
Habe 
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63 Diurnal variation of ozone concentration predicts health effects 

Hanns Moshammer and Hans-Peter Hutter 

Med Uni Wien, ZPH, Inst Env Health 

Ozone is an aggressive gas but even worse it indicates a complex air pollution mixture. This highly 
reactive mixture of often only short-lived chemicals might even be better indicated not by the daily 
average ozone concentration but by the turn-over of ozone. We hypothesized that the daily variation in 
ozone concentration (the difference between night time low and early afternoon high half hour mean 
concentration) is a better predictor of health effects than the daily mean concentration. 

We performed a time series analysis on daily deaths (all causes, respiratory and cardiovascular causes 
as well as death in elderly 65+) in Vienna for the years 1991-2009. We controlled for seasonal and 
long term trend, day of the week, temperature and humidity using the same basic model for all 
pollutant metrics. We found model fit was best for same day variability of ozone concentration 
(calculated as the difference between daily hourly maximum and minimum) and hourly maximum. Of 
these the variability displayed a more linear dose-response function. Maximum 8h moving average 
and daily mean value performed not so well. Nitrogen dioxide (daily mean) in comparison performed 
better when previous day values were assessed. Same day ozone and previous day nitrogen dioxide 
effect estimates did not confound each other. 

Variability in daily ozone levels or peak ozone levels seem to be a better proxy of a complex reactive 
secondary pollutant mixture than daily average ozone levels in the Middle European setting. If this 
finding is confirmed this would have implications for the setting of legally binding limit values. 
 

64 Industrial Hygiene and Occupational Safety in the Pakistani Cotton Industry 

Abdul Wali Khan, Hanns Moshammer 

MUW ZPH UHyg 

Pakistan has the third largest spinning capacity in Asia after India and China. It is also the second 
largest exporter and contributes 3 % of total textile trade of the world. Textile industry in Pakistan 
employs 15 million people, 30 % of the 49 million work force. 

Continuous exposure to cotton dust in Pakistani ginners is associated with progressive impairment of 
pulmonary function. Poor facilities, un-hygienic conditions and lack of protective measures (masks, 
ear plugs, first aid box etc.) were described as the contributing factors for eye-problems, cough, 
headache and other health problems in weaving industries in Faisalabad. Various mechanical and 
chemical processes are employed in textile industries, resulting in different acute and chronic 
environmental and health problems. For nearly 300 hundred years, work in textile industry has been 
recognized as hazardous. It is associated with many mostly respiratory tract symptoms. By far the 
most important one is byssinosis. 

To establish the relationship between cotton dust exposure and decline in pulmonary functions and 
byssinosis in cotton workers, further studies were recommended and the need to monitor air quality in 
cotton industries was emphasized. This field study set out to examine a representative sample of 
workers in the Punjab cotton industries by questionnaire and clinical examination. In a sub-sample of 
these workers spirometry will be performed and samples of buccal cells will be analysed for cytotoxic 
and mutagenic effects. Thus this study will provide unbiased estimates of respiratory health problems 
in that area. 

The health data will be complemented by industrial hygiene data: concentrations of inhalable dust, 
endotoxin, and pesticides in the air will be monitored. Ergonomic and working conditions (noise, 
hazards, etc.) will be recorded through a standardised form. In April the field work will be finished so 
that first results will be available. 
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65 Aktuelles aus der Innenraumhygiene: Feldstudie zu Gesundheitseffekten des 
Wohnens in energieeffizienten Gebäuden 

Hans-Peter Hutter 1, 2, Ute Munoz 3, Peter Tappler 3, Anna Wanka 4, Michael Kundi 1, Peter 
Wallner1, 2 

1Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien; 2Ärztinnen 
und Ärzte für eine gesunde Umwelt; 3Österreichisches Institut für Baubiologie und Bauökologie; 
4Institut für Soziologie, Universität Wien 

Hintergrund: Passivhaustechnologie ist eine innovative Bauweise zur Erhöhung der Energieeffizienz 
von Gebäuden. Dabei werden Lüftungsanlagen eingesetzt, was von Teilen der Bevölkerung aufgrund 
möglicher lufthygienischer Nachteile skeptisch gesehen wird. Mittels einer semi-experimentellen 
Feldstudie wurde geprüft, ob sich BewohnerInnen zweier Gebäudetypen (mechanisch vs. natürlich 
belüftet) hinsichtlich Gesundheit, Wohlbefinden und Wohnzufriedenheit unterscheiden und ob 
Zusammenhänge mit innenraumklimatologischen Parametern nachweisbar sind. 

Methode: Untersucht wurden jeweils 60 Häuser bzw. Wohnungen (Testgruppe: mechanische 
Lüftungsanlage; Kontrollgruppe: konventionell belüftet) etwa drei Monate nach Erstbezug sowie ein 
Jahr danach. Neben einer medizinischen Fragebogen-Erhebung fanden zu beiden Terminen 
Messungen innenraumklimatologischer und lufthygienischer Parameter statt. 

Ergebnisse: Insgesamt fanden 575 Befragungen statt (Altersdurchschnitt Respondenten 38±9 Jahre). 
BewohnerInnen der Testgruppe schätzen ihren Gesundheitszustand zu beiden Erhebungszeitpunkten 
besser ein als die Kontrollgruppe. Erwachsene Bewohner der Testgruppe gaben signifikant häufiger 
an, unter trockenen Augen zu leiden, als Erwachsene der Kontrollgruppe (19,4% vs.12,5%). 

Keine signifikanten Unterschiede nach Gebäudetyp und zwischen Messzeitpunkten bestanden 
hinsichtlich Vorkommen und Anzahl von Befindlichkeitsstörungen bzw. gesundheitlichen 
Beeinträchtigungen oder gesundheitsbezogener Lebensqualität. 

Bei fast allen Indikatoren (Luftqualität, Raumklima) zeigten sich signifikant günstigere Werte in 
mechanisch belüfteten Häusern. Ein Zusammenhang zeigte sich zwischen vegetativen Symptomen 
und Aldehydkonzentrationen sowie der CO2-Konzentration und dem Eindruck verbrauchter Luft. 
Beide Zusammenhänge waren unabhängig von Lüftungsart. 

Diskussion: Die TeilnehmerInnen zeichneten sich durch guten bis sehr guten Gesundheitszustand aus. 
Daraus ergibt sich ein hoher Grad an Kompensationsfähigkeit für geringe Schadstoffeinwirkungen und 
Abweichungen des Raumklimas vom Optimum. Obwohl hoch signifikante Unterschiede in der 
Raumluftqualität bestanden, lagen alle Werte (Ausnahme gelegentliche CO2-Überschreitungen) 
deutlich unter relevanten Grenz-/Richtwerten. Deshalb konnten kaum Unterschiede zwischen den 
Haustypen und Zusammenhänge mit Schadstoffkonzentration hinsichtlich Gesundheit/Wohlbefinden 
gefunden werden. 

Schlussfolgerungen: Behauptungen, dass in mechanischer belüfteten Wohnungen vergleichsweise 
mehr negative Effekte auf Gesundheit und Wohlbefinden auftreten, konnten nicht gestützt werden. Die 
deutlich niedrigeren Schadstoffkonzentrationen in mechanisch belüfteten Häusern lassen vermuten, 
dass sich diese Technologie langfristig positiv auf Gesundheit und Wohlbefinden auswirkt. 

SESSION 16 - INFLUENZA QUO VADIS AUSTRIA 

66 30 years influenza vaccination in Austria - A country resistant to influenza 
prevention and control? 

Ursula Kunze 

Institut für Sozialmedizin, Zetrum für Public Health, Medizinische Universität Wien 

Influenza continues to be an important cause of preventable morbidity and mortality, with only a few 
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other diseases resulting in such a huge scale of suffering and economic loss. In the Austrian population 
of about 8 million, 350,000–400,000 cases of influenza appear during an average epidemic and 1000–
1200 annual influenza-related deaths. Austria’s position on influenza vaccination is unique as Austria 
has been among the countries with the best influenza vaccination recommendations worldwide for 
many years (vaccination generally recommended for everyone, and specifically for those over the age 
of 50 years and all children between 6 months and 5 years), but the vaccination rate among the general 
public is one of the lowest in the world (< 10%). Data on influenza vaccine use during a period of 
almost 30 years (1982-2011) shows impressively that Austria is a developing country in terms of 
influenza prevention and control. The World Health Organization and the European Commission have 
set a target of 75% of people aged over 65 receiving vaccination against influenza by the 2014/15 
season. Austria will clearly fail to achieve that aim because its vaccination rate in the elderly is only 
about 37%. 

The Austrian population, and parts of the medical system, have shown distinct ignorance regarding the 
prevention and control of influenza over the past decades. General low vaccination rates in adults, 
mistaking influenza for an influenza-like illness, lack of social marketing, nonexistence of financial 
reimbursement, disunity within the health system and negative attitudes of health-care workers, are the 
most important reasons for this upsetting development. 

 

67 Wie wirksam ist die Influenza-Impfung? [How Efficacious is Influenza 
Vaccination?] 

Michael Kundi 

Medizinische Universität Wien, Zentrum für Public Health 

In the last years influenza vaccination rates have constantly declined in Austria. For this trend lack of 
trust in the effectiveness of influenza vaccines may have played a pivotal role. Lack of confidence was 
further nourished by several reviews by the Cochrane Collaboration published between 2010 and 
2013. For elderly persons ≥65 years of age it has been stated that studies “are so biased as to be 
virtually uninterpretable” and that no evidence based guidance can be given. For adults a moderate 
effect on influenza symptoms and work-days lost but no effect on complications was determined. 
Vaccinated children above 2 years were found to profit from decreased influenza incidence but little 
evidence was seen in children below 2 years of age. 

While in general Cochrane methodology is sound and reviews are reliable there are several 
shortcomings in all reviews addressing influenza vaccination. The main problem arises due to the 
extensive segmentation of the available evidence. For their review concerning elderly persons the 
Cochrane authors subdivided the results of the retrieved studies into 74 separate analyses and many of 
these were further divided into subgroups resulting in more than 100 distinct meta-analyses. Similar 
segmentation was applied in the review of healthy adults and children. 

Two approaches can be chosen to avoid such extensive stratification. The first approach starts from a 
small number of a priori selected scenarios and computes the outcome distribution under these 
scenarios. The second approach is meta-regression where the outcome is predicted by a number of 
study, sample and season specific variables. Both approaches lead to a completely different 
conclusion. Vaccine efficacy in elderly against laboratory confirmed influenza is between 50% and 
70% and biological efficacy (considering suboptimal matching) is even higher. 
 

68 Analyses of influenza vaccine break through infections and estimation of influenza 
vaccine effectiveness based on a sentinel platform 

Theresia Popow-Kraupp(A), Monika Redlberger-Fritz(A), Michael Kundi(B) 

Department of Virology, Medical University Vienna, Austria(A); Institute of Environmental Health, 
Medical University Vienna, Austria(B) 

Background: Influenza vaccine effectiveness (VE) is influenced by the antigenic similarity between 
vaccine- and circulating strains. Therefore the Austrian sentinel surveillance system for monitoring 
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virus evolution and VE was assessed. Methods: Viruses obtained from vaccinated and non-vaccinated 
sentinel patients during seven influenza epidemic seasons (2005/06 to 2008/09 and 2010/11 to 
2012/13) were characterized by detailed genetic and antigenic analyses. Their relatedness to the 
vaccine strains of the respective season was determined by phylogenetic and comparative antigenic 
analysis. Based on these data the VE was estimated using a test-negative case control design. Results: 
Of the 3435 sentinel patients of the seven seasons investigated only 7% were vaccinated. Of 1972 
laboratory confirmed influenza virus infections 111 occurred in vaccinated patients. Detailed 
comparative genetic and antigenic analyses of the viruses from vaccinated and non-vaccinated patients 
revealed the presence of a high proportion of relevant drift variants and/or B viruses with major 
lineage-level vaccine mismatch in vaccinated cases. Depending on the match between circulating 
strains and vaccine strains the adjusted VE estimates ranged from 24% to 65%, with lowest estimates 
for seasons dominated by H3N2 viruses with a mismatch to the corresponding vaccine strain. 

Conclusions: Detailed antigenic and genetic analysis of virus strains derived from vaccinated patients 
provides valuable information on evolving drift variants of epidemiologic relevance. No statistically 
significant correlation between strain match and estimates of overall VE could be observed. 
 

69 Influenza: Das angeborene Immunsystem. Fluch oder Segen 

Egon Marth 

Institut für Hygiene, Mikrobiologie und Umweltmedizin 

Influenza Viren von Typ A und Typ B verursachen regelmäßig und jährlich Epidemien aber die 
Influenza A Viren sind auch mit der Entstehung von Pandemien assoziiert. Das angeborene 
Immunsystem besteht aus einer Reihe löslicher Mediatoren (Zytokine, Chemokine, AMP´s) die 
entzündliche Zellen aktivieren. Unterschiedliche Zellen wie Dendritische Zellen, 
Monozyten/Makrophagen und natürliche Killer Zellen vermitteln eine Virusausscheidung und 
promovieren sowohl die angeborene als auch die adaptive Immunität. Üblicherweise begrenzt das 
angeborene Immunsystem die Virusreplikation; bei der Pandemie 1918 und bei der Infektion mit dem 
H5N1-Virus erwies sich das angeborene Immunsystem nachteilig, da eine überschießende Reaktion 
eingeleitet wurde, bei der die Lunge in besonderer Weise angegriffen wurde beziehungsweise wird. 

Es stellt sich die Frage, ob dies auch ein inaktiviertes Virus oder der Impfstoff in gleicher Weise 
imstande ist, das angeborene Immunsystem zu aktivieren. In einem adaptierten ex vivo Test wurden 
inaktivierte H5N1 und verschiedene Influenza A und B Viren aber auch Split- und Subunit-Impfstoffe 
hinsichtlich der Aktivierung des angeborenen Immunsystems getestet. Nach unterschiedlicher 
Inkubationszeit wurde die Konzentration verschiedener Zytokine bestimmt. Grundsätzlich kann 
bestätigt werden, dass das H5N1 als inaktiviertes Virus einen deutlich stärkeren Einfluss auf das 
angeborene Immunsystem ausübt, als beispielweise das H1N1. Dennoch wurde in verschiedenen 
Studien bewiesen, dass die Applikation eines inaktivierten Influenza A-Ganzkeim-Virus als Impfstoff 
bei den Impflingen kein Fieber induziert. Anders ist die Situation beim Influenza B Virus, das sowohl 
im in vitro-Test mit einer erhöhten Induktion von TNFα einherging als auch bei der Durchführung der 
Impfung verstärkt zu Fieber führte. Wird das Virus durch Tween 80 gesplittet, so verliert der Impfstoff 
seine überaktive Stimulierung des angeborenen Immunsystems und somit auch die fieberinduzierende 
Wirkung. 

Ein funktionierendes angeborene Immunsystem ist essentiell für die Aktivierung des adaptiven 
Immunsystems und somit der ausreichenden Produktion von Antikörpern. Fluch und Segen des 
angeborenen Immunsystems liegt im Falle der Influenza-Infektion nahe beieinander. 
 

70 Trojanische Pferde: Reisende und Influenza-Viren 

Martin Haditsch 

Sitzung organisiert durch Prof. Michael Kunze: Influenza - quo vadis Austria? 
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Trojanische Pferde: Reisende und Influenza-Viren 

Influenza-Viren bedingen beim Menschen unterschiedliche Krankheitsentitäten: saisonale „klassische“ 
Grippe , Pandemie und Krankheiten / Todesfälle durch sog. aviäre Stämme. 

Natürlich liegt aktuell der größte globale Krankheitsdruck auf der saisonalen Influenza. Hier wird 
nicht ausreichend wahrgenommen: das EINZIGE globale Vehikel für klassische Influenza-Viren sind 
Reisende. Durch schnellere Reisen (Flugzeug) stecken sie noch ohne klinische Krankheitszeichen 
(selbst bei sehr kurzer Inkubationszeit) Kontaktpersonen in anderen Regionen an. Das ist übrigens 
auch ein Mitgrund dafür, dass Reisebeschränkungen bei Pandemien (zumindest bisher) von der WHO 
als unsinnig eingestuft wurden. Ähnliches gilt auch für andere Influenza-Typen, die z.T. zwar nicht 
aerogen übertragbar, dafür manchmal durch die Auslösung schwerster Pneumonien höher pathogen 
sind: H5N1: bisher 648 humane Infektionsfälle / 384 Tote (Stand Ende Januar 2014; CFR 60%), 
darunter zuletzt auch eine Chinareisende (in Kanada). 

Bei den aviären Influenzaviren unterscheiden Veterinärmediziner zwischen wenig [LPAI- (low 
pathogenic avian influenza)] und hochpathogenen [HPAI- (highly pathogenic avian influenza)] 
Stämmen. Bedauerlicherweise entsprechen diese Vögel nicht einem für Menschen aussagekräftigen 
Tiermodell, das Krankheitsbild bei Vögeln lässt somit keinen Rückschluss auf die klinische 
Auswirkung einer Infektion beim Menschen zu. Anfang März 2013 traten z.B. in Ostchina erstmals 
humane Infektionen mit H7N9 (LPAI) auf. Derzeit (Stand 16.3.2014) sind 382 Fälle und über 115 
Tote registriert. 

Auf Grund der hohen Pathogenität einerseits, eventuell resistenzbedingter Therapieversager 
andererseits kommt bei Reisenden der Prophylaxe ein spezifischer Stellenwert zu: Kontakte meiden 
(z.B. Besuch lebender Geflügelmärkte, Zubereitung von Geflügel), Händehygiene sowie eine seit 
kurzem zugelassene Schutzimpfung gegen H5N1 (China: Impfstoffe gegen Influenza A / H7N9 in 
Entwicklung). 

Hohe Mutationsraten, ein heterogenes Spektrum an Wirtstieren, unterschiedliche Übertragungswege 
und Infektiositätsraten sowie schwankende Inkubationszeiten machen den Reisenden zum klassischen 
Vektor von unterschiedlichen Influenza-Viren – unter Berücksichtigung des oft schweren 
Krankheitsbildes und der trotz Symptomfreiheit von ihm ausgehenden Bedrohung scheint der 
bildhafte Vergleich mit einem trojanischen Pferd durchaus schlüssig. 
 

71 Austrian Influenza Surveillance System: the advantages and drawbacks of current 
sentinel clinical system 

Erica Simons, Peter Lachner, Yung-Ching Lin and Daniela Schmid 

Austrian Agency for Health and Food Safety (AGES) 

The Austrian Influenza Surveillance incorporates the sentinel clinical and virological surveillance 
systems. The clinical system includes three surveillance areas (Vienna, Graz and Innsbruck) with 44 
registered general practitioners (GPs) and 11 paediatricians (Ps) reporting influenza-like illness (ILI) 
cases weekly during influenza season. Weekly ILI incidence is calculated by using the catchment 
population of the weekly reporting GPs and Ps. According to ECDC recommendations, the population 
under influenza surveillance should be < 0.5% and usually ≥ 1% of the total population. 

The objectives were to evaluate whether the sentinel clinical surveillance is useful for estimating the 
influenza activity in Austria and to make suitable recommendations. 

We calculated the weekly population samples (surveillance population/total population) for the past 
ten influenza seasons (2004/2005-2013/2014). The Austrian ILI estimates were compared with 
influenza activity estimates of other European countries. 

Seventy of 266 weekly population samples were below 0.5% of the Austrian population and the 1% 
threshold was never surpassed, resulting in unacceptably large standard error estimates. The Austrian 
weekly ILI incidence estimates are closer to acute respiratory infection (ARI) estimates of ARI-
reporting countries. Estimates of the weekly trend and seasonal activity are comparable with other 
European countries: the Austria surveillance detected highest activity in influenza seasons 2004/2005, 
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2008/2009 and 2012/2013 by use of the influenza activity index, in accordance to ARI consultation 
rates in Germany using influenza-associated excess consultation rates. 

The current sentinel clinical surveillance system in Austria lacks precision, resulting in limited 
representativeness. High weekly ILI incidence estimates lead us to suspect application of the ARI case 
definition instead of ILI, but weekly trends and seasonal activity are reliably described as compared 
with European estimates. Nevertheless, the current system needs additional ILI reporting sites to be 
representative and case identification should reflect the case definition. 
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POSTERSESSION 1 

P-01 MIC distributions of vancomycin and teicoplanin in methicillin-resistant coagulase-
negative staphylococci determined by broth microdilution, Etest, and the new 
VITEK 2 AST-P632 AST card 
 

Dieter Mitteregger, Michael Kundi, Lukas Tegel, Marion Nehr, Brigitte Selitsch, Wolfgang Barousch, 
Markus Zeitlinger und Alexander M. Hirschl 

Division of Clinical Microbiology, Department of Laboratory Medicine; Institute of Environmental 
Health, Center for Public, Health; Department of Clinical Pharmacology 

Approximately 60-80% coagulase-negative staphylococci (mainly S. epidermidis and S. haemolyticus) 
are resistant to methicillin and vancomycin is most frequently used for therapy. Minimal inhibitory 
concentrations (MICs) of teicoplanin tend to be more variable, especially for S. haemolyticus. 
Reduced activity of teicoplanin against S. epidermidis is less well documented and more anecdotic. 

From December 2012 to October 2013 we investigated 316 consecutive isolates of methicillin-
resistant CoNS from primarily sterile body sites: S. epidermidis (n = 148), S. haemolyticus (n = 128), 
S. hominis (n = 28), miscellaneous (n = 12) by Etest (bioMérieux), broth microdilution (ISO 20776-
1:2006(E)), and the new VITEK 2 AST-P632 (bioMérieux). 

All MIC 50/90 were in the sensitive category (according to EUCAST or CLSI) except for S. 
epidermidis and teicoplanin: MIC90 5.9 mg/L [2.3-47.3], Etest and 8.151 mg/L [2.3-282.1, VITEK 
AST (according to EUCAST). MIC 50/90 of both glycopeptides for S. epidermidis and S. 
haemolyticus are significantly higher than for S. hominis, and the highest individual MICs were also 
obtained for these species. With the exception of S. hominis and teicoplanin, Etest expectedly 
displayed the higher MICs when compared to microdilution and correlated best for vancomycin and 
for S. epidermidis and teicoplanin. The VITEK card produced the lowest MICs, however resulted in 
the highest MICs in S. epidermidis and teicoplanin, and was comparable to the other methods in S. 
hominis and teicoplanin. With respect to the identification of non-susceptible isolates there was a very 
poor correlation between microdilution, Etest, and VITEK card for teicoplanin and S. epidermidis 
according to EUCAST/CLSI (1.4%, 19%, 28.4%/0.7%, 8.2%, 7,4%), S. haemolyticus (11.7%, 8.6%, 
0.8%/0%, 1.6%, 0%), and S. hominis (3.6%, 10.7%, 7.1%/0%, 0%, 7.1%). 

The incidence of reduced teicoplanin susceptibility depends on the method and interpretative standard, 
while reduced sensitivity actually seems more prevalent among S. epidermidis and S. haemolyticus. 

 

P-02 Characterization of MRSA isolates non-typeable by the standard spa protocol 

Iago Doel Perez, Anna Stöger, Bernhard Prewein, Ariane Pietzka, Franz Allerberger, Werner 
Ruppitsch 

Austrian Agency for Health and Food Safety 

The Austrian National Reference Laboratory for Staphylococci (NRLS) at the Austrian Agency for 
Health and Food Safety (AGES) has typed approximately 4000 Methicillin-resistant Staphylococcus 
aureus (MRSA) isolates by sequence analysis of the protein A gene (spa) since 2004. Forty isolates 
were non-typeable when using the recommended spa-typing protocol. 

The aim of this work was to develop a protocol that allows the characterization of these isolates. 

Twenty-three new primers and the two standard primers were investigated for the occurrence of 
specific amplification products from all 40 isolates. The best amplification results were achieved using 
the newly designed 5’ primer 480F-
(TGTAAAACGACGGCCAGTAGCACCGAAAGCGGATAACA) in combination with the standard 
1495R primer. Spa amplification products were obtained for 24 MRSA isolates displaying 13 different 
spa types: t002 (n=2), t003 (n=3), t032 (n=3), t065, t075, t12162, t1250, t1371 (n=6), t5485, t8280, 
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t8489 (n=2), t849 and t9283. All isolates had the same 173 basepair deletion from position 764 to 937 
in the 5’-region of the variable X-region of spa. Three new multi-locus-sequence types were found. 
Isolates yielding spa types t002 and t9283 showed allelic profile 7-6-1-5-8-8-10; one isolate with spa 
type t1371 had allelic profile 1-4-1-4-8-25-10, and an isolate with spa type t065 had allelic profile 7-
123-8-5-10-3-2. One isolate with spa type t8280 had the livestock-associated ST398. 

Our modified protocol can be used instead of the standard spa-typing protocol for typing of MRSA 
isolates with or without a deletion in the 5’ region of the standard primer binding site. A spa type 
could be assigned to 60% of Austrian MRSA isolates previously considered non-typeable. 
 

P-03 Panton Valentine Leucocidin (PVL) in Staphylococcus aureus isolated from primary 
skin infections in outpatients 

Angelika Eigentler 

Mikrobiologisches Labor Möst, Innsbruck 

(PVL) is a Staphylococcus aureus exotoxin causing lysis of leukocytes and release of cytokines 
through neutrophil activation. There is evidence of association between necrotizing hemorrhagic 
pneumonia and infection with PVL positive Staphylococcus aureus but PVL is possibly also involved 
in severe skin and soft tissue infections (SSTI). 

Objective: 

Determination of the rate of Panton Valentine Leucocidin (PVL) in Staphylococcus aureus isolates 
from outpatients with primary skin and soft tissue infections (SSTI). Correlation of data to infection 
type and antimicrobial susceptibility testing. 

Material and Methods: 

Staphylococcus aureus isolates from patients with primary skin and soft tissue infections were 
collected. Infection type was classified as superficial skin infection (impetigo, folliculitis) or deep skin 
infection (abscess, furunculosis, carbuncle). 

LukF/lukS gene encoding for PVL was determined by multiplex PCR (GenoType MRSAR). 

Antimicrobial susceptibility testing was performed by agar disc diffusion test. 

Results: 

35.6% (16/45) Staphylococcus aureus isolates were cultured from superficial skin infections and 
64.4% (29/45) from deep skin infections respectively. In superficial infections 18.8% and in deep skin 
infections 62.1% of isolates were found to be positive for lukF/lukS gene respectively. 52.4% of PVL 
positive strains and 4.2% of PVL negative isolates were Methicillin resistant Staphylococcus aureus 
(MRSA). All PVL positive MRSA isolates were from patients with deep skin infections. The 
antimicrobial susceptibility rate within this group was 54.5% for Clindamycin, 63.6% for 
Ciprofloxacin and 100% for Trimethoprim-Sulfomethoxazol. 

Conclusion: 

The high rate of PVL positive Staphylococcus aureus in deep skin and soft tissue infections supports 
the assumption that the exotoxin can be an important virulence factor in SSTI. The 38% rate of PVL 
positive MRSA isolates in severe skin and soft tissue infections in this investigation is evidence of 
emerging of community acquired MRSA infections in our region. 

 

P-04 Genetic analyses of Methicillin-resistant Staphylococcus aureus (MRSA) in Styria 
over a ten year (2002-2012) period 
 

Bettina Folli, Gernot Zarfel, Josefa Luxner, Clemens Kittinger, Kerstin Herzenjak, Gebhard Feierl, 
Andrea J Grisold 

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

Before starting a MRSA prevention management in 1991 Styria had MRSA rates of around 21%. 
Within the next years the rate dropped below 5% and reached its lowest level with 2.3% in 2007. From 
that on the percentage of MRSA was almost stable. 

In 2011 this trend turned and MRSA rates almost doubled. This upward trend continued also in 2012 
and resulted in 5.4% MRSA. 

Aim of the study is to analyses if this change in the MRSA trend is associated with a chance of strains, 
beside the known effect of the occurrence of CA and LA-MRSA in the last decade. 

Methods 

All MRSA first isolates collected in 2002 (99 strains) , 2007 (74 )and 2012 (161) are spa typ and 
analyzed (ongoing part of the study) for the presents of over 300 genes (including important virulence 
and resistance genes) with microarray chip (Identibak™, Alere) 

Result 

2002 17 different spa typs were observed, dominant typs were t001 (26,3% of all isolates), 
t041(37,4%) and t190(10,1%), all HA-MRSA spa typs. These three types were also the 3 dominant 
types in 2007 with 9%(t001), 12%(t041) and 20,3%(t190). Besides this the 22 spa typs of 2007 
includes the occurrence of CA- and LA-MRSA spa typs (e.g. t044 and t011). 

With 40 different spa typs 2012 has the highest diversity (regarding the highest number of isolates). In 
contrast to 2002 and 2007, t001(1,2), t041(0,6%) and t190(0%) are poorly represent. T002(26,1%), 
t003( 8,7%) and t032(15,5%) also all HA-MRSA typs are dominating. 

Conclusion 

Occurrence of CA and LA-MRSA spa Types happens between 2002 and 2007 in the period with 
steady decrease of MRSA isolates and rate. The number of different spa Types nearly doubled in 
2012, caused mainly of HA-MRSA associated types. Observance chance of important genetic 
characteristics will be the next step for understanding this renaissance of MRSA in Styria. 
 

P-05 Detection of antibiotic resistance of Escherichia coli and Enterobacteriaceae 
harbouring Extended Spectrum ß-Lactamase -recovered from healthy humans in 
Styria 
 

Gernot Zarfel, Josefa Luxner, Herbert Galler, Viktoria Breitler, Christian Petternel, Doris Haas, Gerald 
Ruckenbauer, Burkhard Springer, Andrea J. Grisold, Franz.F. Reinthaler, Gebard Feierl 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Universitätsplatz 4, 8010 Graz, Austria, Institute of Laboratory Diagnostics and Microbiology, 
Klinikum-Klagenfurt am Wörthersee, Feschnigstraße 11, 9020 Klagenfurt, Austria, Austrian Agency 
for Health and Food Safety, Institute of Medical Microbiology and Hygiene, 8010 Graz, Austria 

Objectives The aim of this study was to determine the antibiotic resistance of E.coli. Furthermore, the 
occurrence and the genotypes of resistance mediating gene groups of Extended-spectrum-ß-lactamase 
(ESBL) carrying gram negative bacteria in the healthy Styrian community were investigated. 

Methods Faecal samples from 250 healthy humans were collected between September 2010 and 
January 2013 in Styria. Samples were cultured on Endoagar and chromeID-ESBL agar. Identification 
was done by MALDI-TOF-MS Axima™ Assurance and VITEK®2. For all isolated strains 
susceptibility testing was performed using disk diffusion. ESBL-producers were confirmed using 
double disc test and Etest. Phenotypic ESBL positive strains were screened for gene groups CTX-M-1, 
CTX-M-2, CTX-M-9, TEM and SHV by sequencing. All ESBL isolates were also typed by MLST. 

Results In this ongoing study 212 E.coli strains were recovered from 250 specimens. Multiresistance 
(resistance to more than 2 antibiotic classes) was found in 21% of the E.coli strains, whereas 64% 
were sensitive to all tested antibiotics. ESBL screening detected seven isolates positive for ESBL 
carrying Enterobactericeae; five yielded ESBL E.coli (2.3%) and two ESBL Klebsiella pneumoniae 
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(0.9%). The ESBL E.coli strains produced CTX-M-1 and CTX-M-15 and MLST determined the 
clonal types ST58, ST101, ST117 and ST131. The ESBL K. pneumonia produced CTX-M-38 and 
SHV-11 ESBL genes. MLST typing allocated them to ST261. 

Conclusions To date there is a leak of data regarding the resistance situation outside the hospital 
environment, especially for the prevalence of multiresistant bacteria in healthy people. The present 
study provides for the first time data concerning the presence of ESBL in the Austrian population. The 
data of this study revealed that one third of the isolated E.coli strains show acquired resistance. The 
presence of Enterobactericeae harbouring ESBL seems low with 3.2% compared to other European 
countries and also to clinical studies in Austria. 

 

P-06 Detection of Metallo-Beta-Lactamases in carbapenem non-susceptible Pseudomonas 
aeruginosa isolates in Styria, Austria 

Eva Leitner, Alexandra Badura, Martin Hoenigl, Michael Gehrer, Josefa Luxner, Lilian Masoud-
Landgraf, Ute Wagner-Eibel, Gebhard Feierl, Andrea J. Grisold 

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

Objective: Pseudomonas aeruginosa is an opportunistic pathogen noted for its intrinsic resistance to 
antimicrobial agents and the ability to acquire new resistance mechanisms. Development of 
carbapenem resistance is usually multifactorial; production of Metallo-Beta-Lactamases (MBL) is one 
way of conferring resistance to carbapenems belonging to Ambler class B with the ability to hydrolyse 
a wide variety of Beta-Lactam agents, such as penicillins, cephalosporins and carbapenems. The aim 
of this study was to determine MBL production in carbapenem non-susceptible P. aeruginosa isolates 
in Styria. 

Methods: From November 2011 to November 2013 a total of 69 carbapenem non-susceptible 
(imipenem, meropenem or both), non-duplicate P. aeruginosa isolates recovered from blood- (1) 
respiratory tract- (15) wound- (35), urine-(11) stool- (5), and ear-specimens (3) were investigated. 
MICs for imipenem(IP; range 0.002-32 µg/ml), and meropenem (MP; range 0.002-32µg/ml) were 
determined using Etest® (bioMérieux) and interpreted according to EUCAST guidelines. The 
combined MBL Etest® strip Imipenem/Imipenem with EDTA (IP/IPI; 4-256/1-64µg/ml, respectively) 
was used to detect MBL due to its ability to detect chromosomally and plasmid mediated MBL. 

Results: The MIC (50/90) analysis for imipenem was >=32/>=32 µg/ml and for meropenem 16/>=32 
µg/ml, respectively. Interpretation of MICs of the 69 P. aeruginosa isolates resulted in 6 (8.7%) 
susceptible, 5 (7.3%) intermediate and 58 (84%) resistant isolates for imipenem, and in 13 (18.9%) 
susceptible, 23 (33.3%) intermediate and 33 (47.8%) resistant isolates for meropenem, respectively. 
Of the 69 isolates, 32 (46%) showed resistance to both imipenem and meropenem. In two (2.6 %) of 
the 69 isolates MBL production was phenotypically confirmed; these isolates showed resistance to 
both carbapenems tested. 

Conclusion: This study revealed a low detection rate for MBL production in P. aeruginosa isolates in 
South-east Austria. Obviously, MBL resistance is not the main contributing factor, when treatment 
problems occur due to carbapenem non-susceptible P. aeruginosa isolates. 

 

P-07 Clostridium difficile: Rifaximin-induced single nucleotide polymorphisms within the 
rpoB gene 

Verena Zeinzinger 1, Josef Zeinzinger 1, Erica Simons 1, Michaela Kurzmann 1, Anita Fiedler1 1, 
Franz Allerberger 2, Steliana Huhulescu1 1 and Alexander Indra 2 

1) Austrian Agency for Health and Food Safety (AGES), Institute for Medical Microbiology, Hygiene, 
Waehringerstrasse 25a, A-1090 Vienna, Austria, 2) Paracelsus Medical University, Institute for 
Medical Microbiology, Hygiene and Infectious Diseases, Muellner Hauptstrasse 48, A-5020 Salzburg, 
Austria 
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Rifaximin is a poorly absorbed antibiotic used to treat Clostridium difficile infections (CDI). 
Westudied the in vitro response of 41 C. difficile isolates (12 different PCRribotypes) from the strain 
collection of the Austrian reference center to low concentratedrifaximin. Rifaximin disc diffusion tests 
(custom made) of the 41 isolates showeda corrected zone of inhibition value of 0 (CZOI=0) in 12 
(29.26%) strains(terminal-sample set). We performed RpoBsequencing for the 12 terminal samples 
and the respective initial samples notexposed to rifaximin (initial-sample set) to compare detected 
single nucleotidepolymorphisms (SNP) and subsequent amino acid substitutions (AAS). Sequencingof 
the initial-sample set showed sixty-three synonymous SNP and only twonon-synonymous SNPs (SNP 
A2248G, AA I750V and SNP A2250G, AA I750M) in rpoB. In the terminal- sample set, themost 
common acquired non-synonymous SNP in rpoBwas G1474T, AA D492Y (n=4). Otheracquired SNPs 
were G58A (AA E20K; n=1),SNP1465A (AA Q489K, n=2), SNP C1493A(AA S498Y, n=1), SNP 
C1504A (AAH502N, n=1), SNP C1504T (AA H502Y, n=3) and SNP C1649T (AA S550F, n=1). 
During this study, only RT014revealed a CZOI=0 and acquired non-synonymous SNPs in all samples 
tested (n=4). The development of a CZOI=0 duringrifaximin exposure could not be detected in any 
strain tested belonging to RT012(n=2), RT023 (n=5), RT027 (n=7) andRT126 (n=4). This study 
shows that theantibiotic response of C. difficile appearsto be in context to a given PCR ribotype. This 
may harbors the risk of anantibiotic-selection of a certain ribotype, like fluoroquinolone in the case 
ofthe hypervirulent RT027. 
 

P-08 Small colony variants of Staphylococcus aureus in cystic fibrosis patients in Austria 

Friedl Simone, Zarfel Gernot, Badura Alexandra, Feierl Gebhard, Wagner-Eibl Ute, Kittinger 
Clemens, Keimel Monika, Klingsbigel Silke, Kovacs Susanne, Grisold Andrea J., Eber Ernst, 
Masoud-Landgraf Lilian 

A Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, B Department of Paediatrics and Adolescence Medicine, Medical University of Graz, Austria 

1. Introduction 

Cystic fibrosis (CF) is caused by mutations in the gene that encodes the cystic fibrosis transmembrane 
conductance regulator (CFTR) protein. Besides multiple secretory disorders patients’ respiratory tracts 
are mostly infected with bacteria. Among these Staphylococcus aureus (S. aureus) is one of the most 
prevalent pathogens. S. aureus may persist in CF airways for years. One of the adaptive strategies of S. 
aureus to overcome therapeutic pressure is to switch to small-colony variants (SCV). 

2. Objectives 

The aim of the study is (1) to optimize diagnostics and isolation of SCV and (2) to compare the 
microbiologic results with clinical outcome to improve treatment. 

3. Materials and methods 

In 2013 we analysed samples originating from sputum, bronchoalveolar lavage fluid and throat-smear 
of CF patients for the presence of S. aureus SCVs. Specimens were cultured on multiple agar plates. 
Identification of SCVs was based on morphological characteristics. The isolates were tested for 
species identification by MALDI-TOF MS Axima™ Assurance (Shimadzu, Japan). 

4. Results 

A total of 1141 samples from 118 CF patients were tested. Out of the 118 patients, 13 patients 
harboured S. aureus SCVs, and one patient harboured 2 different MRSA SCV phenotypes. Based on 
our experience, the most accurate and rapid method to detect S. aureus SCV phenotypes is to inoculate 
on CBA, TSA and SAID (bioMérieux). 

5. Conclusion 

This is the first demonstration of the prevalence of S. aureus SCVs and resistance rates in our centre. 
Currently used screening methods do not cover all SCVs and have to be improved. 
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P-09 Auxotrophisms of Staphylococcus aureus Small colony variants (SCV) isolated from 
CF patients 

Tanja Kaschnigg, Rita Baumert, Michaela Lipp, Bettina Folli, Gebhard Feierl, Alexandra Badura, 
Andrea J. Grisold, Eber Ernst, Susanne Kovacs, Simone Friedl Clemens Kittinger, Masoud-Landgraf 
Lilian, Gernot Zarfel 

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

Introduction 

The presence of Staphylococcus aureus ( S. aureus) small colony variants (SCV) in patients with 
Cystic fibrosis is a known phenomenon. Besides their influence on the pathogenesis of the CF lung 
disease the genetic mechanisms of SCVs are not totally understood. Induced by several stress factors, 
different metabolic pathways can be blocked (causing different auxotrophisms) by fatal mutations. 

The aim of the study was to investigate the different types of auxotrophisms existing in S. aureus 
SCVs collected from CF patients and to identify the genetic background. 

Methods 

26 different S. aureus isolates, collected from CF patients between 2010 and 2012 were tested for 
auxotrophisms. The SCVs were anlysed for auxotrophism for hemin, thymidine and menadione. 
Strains were plated on Mueller-Hinton-Agar and supplemented with the three substrates using disc 
diffusion. After the 16h incubation, plates were analysed to find out if the substrate could compensate 
the SCV phenotype. 

All strains showing the thymidine phenotype were sequenced, to investigate if this gene mutated. 

Results 

22 (84.6%) of the 26 investigated strains were thymidine auxotroph, 2 strains (7.7%) were auxotroph 
for hemin and 2 strains (7.7%) showed none of the tested phenotypes. 

In one case the sequence of the thyA gene showed a 14 base pairs deletion (base pairs 588-602), 
leading to a 207 amino acids long variant (wild type 346 aa). All other investigated sequences showed 
a identical result with the thyA sequence in known databases. 

Discussion 

There is a high dominance of thymidine auxotroph strains in the S. aureus SCV isolates from CF 
patients in Styria. This is in concordance with findings in other CF centres and can be explained by 
antibiotic pressure. In only one case the genetic cause of the thymidine auxotrophism could be 
clarified, suggesting that targeted genes and sides are variable. 

 

P-10 High genetic diversity of Staphylococcus aureus isolated from Cystic fibrosis 
patients in Styria 

Lilian Masoud-Landgraf, Gernot Zarfel, Alexandra Badura, Ernst Eber, Gebhard Feierl, Josefa 
Luxner, Ute Wagner-Eibel, Sophia Johler, Andrea J. Grisold 

Institute of Hygiene Microbiology and Environmental Medicine, Medical University of Graz Austria, 
Respiratory and Allergic Disease Division Department of Paediatrics and Adolescence Medicine, 
Medical University of Graz Austria, Institute for Food Safety and Hygiene Vetsuisse Faculty 
University of Zürich Switzerland 

Objectives: 

Cystic fibrosis (CF) is the most common chronic lung disease in the white population. Etiopathology 
is characterized by inflammation and recurrent and/or chronic infections of the respiratory tract. 
S.aureus is one of the most prevalent pathogens in CF patients. Aim of this study was a molecular 
characterization of S. aureus isolates collected from CF patients in Austria. 
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Methods: 

Over a period of one year a total of 58 non-duplicated S.aureus isolates from 51 cystic fibrosis patients 
were investigated. Identification and phenotypic resistance testing was performed on VITEK®II 
(bioMeriéux, France). Further the S.aureus isolates were spa- typed and analysed. Microarray-based 
genotyping was performed using StaphType ArrayStrip (Clondiag chip technologies, Germany). 
Analysis of the microarray hybridisation patterns was conducted using SplitsTree4 software. 

Results: 

Susceptibility testing of the investigated S. aureus isolates resulted in 56 (96.6%) Methicillin- 
susceptible S.aureus, and two (3.4%) MRSA isolates. Investigated samples harboured one (n=45), two 
(n=5) or three (n=1) S.aureus isolates with different resistance phenotypes. Spa typing exhibited high 
diversity among the investigated 58 CF S.aureus isolates, resulting in 48 different spa types of S. 
aureus. (Table1). Spa type t002, t084 and t521 were found in three patients each, spa type t005, t9536, 
t021, and t335 were found in two patients each. The two MRSA isolates exhibited spa type t355 and 
t001. 

Splits Tree analysis confirmed the high diversity, with 29 singletons and only four clusters with up to 
10 isolates. The genes for Panton-Valentine Leukocidin (PVL) could not be detected in any of the 
isolates. 

Conclusions: 

This study provides for the first time information on genetic background of S.aureus isolates of CF-
patients in Austria. High diversity of detected spa-types, as well as detected resistance and virulence 
genes indicate that acquisition of the strains is more presumable in the community onset than in 
patient-to-patient transmission. MRSA isolates were detected in single cases only. 
 

P-11 Molecular typing of Pseudomonas aeruginosa from patients with Cystic Fibrosis 

Lilian Masoud-Landgraf, Alexandra Badura, Gebhard Feierl, Ernst Eber, Simone Friedl, Susanne 
Kovacs, Andrea Grisold, Clemens Kittinger, Josefa Luxner, Gernot Zarfel 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, 2 Department of Paediatrics and Adolescence Medicine, Medical University of Graz, Austria 

INTRODUCTION 

Respiratory infections with Pseudomonas aeruginosa (P.aeruginosa) play a major role in the 
pathogenesis of cystic fibrosis (CF) lung disease. To study population structure and bacterial strategies 
in the establishment and progression of disease, recent studies focused on the genetic background of P. 
aeruginosa including the accessory and core variable genomes of the strains. The aim of this study 
was a molecular characterisation of P.aeruginosa isolates collected from Austrian CF patients using an 
oligonucleotide DNA microarray chip analysis (Alere Technologies GmbH, Jena, Germany). 

METHODS 

We analysed the first P.aeruginosa isolates of 20 CF patients including all isolates (1- 4 per patient) of 
different resistance phenotype or colonial morphotype (mucoidy, colour). Hence a collection of 42 
P.aeruginosa isolates was genotyped. All isolates were identified to species level by MALDI-TOF MS 
Axima™ Assurance (Shimadzu, Japan). Molecular typing was performed with the ArrayTube 
multimarker microarray (Alere). 

RESULTS 

20 different SNP pattern variants of P.aeruginosa could be detected; each pattern could be assigned to 
one single patient. 

Out of this we can conclude that each patient who harboured phenotypically diverse P.aeruginosa 
isolates was infected by only one single clone, exhibiting differences in antibiotic resistance and/or 
clonal morphology. 
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DISCUSSION 

All CF-patients were colonised by only one genotype and have their individual clone, no patient to 
patient transmission was found. The microarray system is a reliable and rapid method to perform 
molecular typing of P.aeruginosa. It is a very good tool for epidemiological studies and for the 
detection of patient to patient transmissions. 
 

P-12 Heterogeneity of emm-types of group G streptococci in Styria, Austria 

Eva Leitner, Carmen Wippel, Alexandra Badura, Michael Gehrer, Andrea J. Grisold, Josefa Luxner, 
Lilian Masoud-Landgraf, Ute Wagner-Eibel, Gernot Zarfel, Gebhard Feierl 

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

Objective: Lancefield group G streptococci (GGS) do have the potential to cause localized and 
invasive infections in humans similar to group A streptococci (GAS). Due to the observed increase of 
severe infections with GGS the Centers for Disease Control and Prevention (CDC) included emm-
genes for GGS typing in the emm-typing database for GAS. The aim of this study was to determine the 
emm-types of GGS to characterize clinical isolates from Styrian patients. 

Methods: A total of 53 non-duplicate GGS isolates collected in 2009 were investigated. Seven isolates 
had been derived from the respiratory tract and 46 from body sites other than respiratory tract 
including one blood culture isolate designated as invasive isolate. Strains were sequenced according to 
the protocol from the CDC employing the BigDye Terminator v3.1 cycle sequencing Kit and the ABI 
3130 Genetic Analyzer (Life Technologies Corporation). Sequences obtained were pasted in the 
specially designed field of the CDC BLAST-emm and alignment results were received by email. 

Results: All 53 isolates sequenced showed an emm-sequence homology of ≥97%. A total of 15 
different genotypes were found. The emm-type StG643.0 was the most common (9/53; 17%) followed 
by stC74a.0 (8/53; 15%), stG480.0 (8/53; 15%) and stG485.0 (8/53; 15%). The seven respiratory 
isolates showed 6 different emm-types. In the 43 non-respiratory isolates 14 different emm-types were 
identified. The major emm-type was stG463.0 (8/46; 17%) followed by stG6.1, stG485.0, stC74a.0 
(each 7/46; 15%), and stG480.0 (6/46; 13%). Of the 15 different emm-types found, 9 were retrieved 
from non-respiratory site, one from respiratory site and 5 in both body sites, respectively. 

Conclusion: This first study analyzing GGS types from Styrian patients demonstrated a heterogeneous 
distribution of emm-types. To get more information on emm-type distribution of GGS further studies 
are planned. 
 

P-13 Antibiotic susceptibility and identification of Aeromonas spp. 

Susanne Kovacs, Bettina Schwemberger, Andrea J. Grisold, Gebhard Feierl 

A Institute of Hygiene, Microbiology and Environmental Medicine, Medical University Graz, Austria, 
B University of Applied Sciences, Biomedical Science Graz, Austria 

Objectives: 

Aeromonads are part of the acquatic ecosystems. Aim of this study was to find out a suitable method 
for identification of Aeromonas spp.. Furthermore an evaluation of resistance pattern was done to 
characterize wild type of Aeromonas spp. as there are no guidelines for antibiotic resistance testing 
according to EUCAST. 

Methods: 

A total of 68 isolates obtained from our routine-laboratory between Jan. 2012 and Dec. 2013 were 
isolated from stool, wounds and environmental samples. The strains were tested with MALDI-TOF 
MS, API 20NE/API 20E and VITEK®2. Additionally, a glucose test tube was used to distinguish 
between A. hydrophila and A. caviae. The susceptibility against 21 antimicrobials was determined 



 

60 

using the disc diffusion method. 

Results: 

From a total of 68 strains we found 48 (70.4 %) correct identification with MALDI-TOF MS. API 
20NE identified 62 (91.6 %) of the Aeromonas spp.. The method with VITEK®2 achieved the best 
results with 63 (93 %) correctly identified strains. All three methods were not able to differentiate A. 
hydrophila and A. caviae. VITEK®2 recommends a voges proskauer (VP) reaction and the glucose 
test tube, which corresponded in 64 (94.4 %) of the strains. Summing up 34 (50 %) strains of A. 
caviae, 15 (22 %) strains of A. hydrophila, 15 (22 %) strains of A. veronii bv. sobria, 1 (2 %) strain of 
A. veronii were detected and 3 (4 %) strains were remained unidentified. Determining the 
susceptibilities of the 68 isolates high rates of resistance was observed to ampicillin 65 (96 %) and 
cefalexin 38 (56 %). 

Conclusion: 

Using GN Card of the VITEK®2 system and the glucose test tube was the best method to identify 
Aeromonas spp.. The most prevalent species was A. caviae, followed by A. hydrophila. The evaluation 
of wild type is difficult because there is a great variability in the zone diameters of some antibiotics. 

 

P-14 Isolation of Ignatzschineria sp. from a foot ulcer in a patient with osteomyelitis 

Alexandra Badura (A), Gebhard Feierl (A), Eva Leitner (A), Josefa Luxner (A), Michael Schintler (B), 
Hildegard Keil (B), Andrea Grisold (A) 

A: Institute of Hygiene, Medical University of Graz, Universitaetsplatz 4, 8010 Graz, Austria, 2: 
Division of Plastic, Aesthetic and Reconstructive Surgery, Department of Surgery, Medical University 
of Graz, Auenbruggerplatz 29, 8036 Graz, Austria 

Objective: 

There are three described species belonging to the genus Ignatzschineria (I. larvae, I. indica, I. 
ureiclastica), association with infection in humans has only been documented in relation with myiasis. 
We report the detection of Ignatzschineria sp. from a foot ulcer from a patient with osteomyelitis. 

Case: 

Bacterial culture on standard media yielded Group C streptococci, Proteus mirabilis and also Gram-
negative rods growing as colourless colonies of about one mm in diameter on blood and MacConkey 
agars after 48 hours of incubation at 37°C. Further conventional analysis revealed non-motile, aerobic 
bacteria with a positive cytochrome oxidase reaction. Results of commercially-available identification 
systems were: API 20 NE Pasteurella spp. (%id=49.2; T=0.86), Identification code 1000044; GN 
(Gram-negative microbial identification test card) for VITEK 2: Pasteurella canis/Aeromonas 
salmonicida (low discrimination organism); MALDI-TOF MS: no result. All tests were done 
according to the manufacturer’s instructions. 16S rRNA gene sequencing showed identity of 98% with 
I. larvae and 97% with I. indica. An extended biochemical profile, generated by Biolog and various 
biochemical reactions, did not match those published for known Ignatzschineria species. MICs 
(µg/ml), determined using Etests were: amikacin: 2, amoxicillin/clavulanic acid: 0.25, ampicillin: 
0.125, cefepime: 0.5, ceftazidime: 0.25, cefuroxime: 0.5, ciprofloxacin: 0.125, colistin: 0.032, co-
trimoxazole: 0.125, erythromycin: 32, fosfomycin: >1024, gentamicin: 1, meropenem: 0.064, 
moxifloxacin: 0.25, nalidixic acid: 16, piperacillin/tazobactam: 0.5, rifampicin: 4, tetracycline: 128. 
Treatment included surgical debridement of the wound, i.v. moxifloxacin (400 mg daily), and 
antiseptic footbaths. The wound was patched with Aquacel silver. The patient was informed on wound 
care and was released for further care by his family practitioner. 

Conclusion: 

We report the first detection of an Ignatzschineria sp. in a clinical specimen without known relation to 
maggots or flies. The small number of published case reports on this genus may be due to the 
misidentification using commercial identification systems. 
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P-15 Antimicrobial resistance of Ureaplasma spp. and Mycoplasma hominis in Austria 

Josefa Luxner, Eva Leitner, Alexandra Badura, Lilian Masoud-Landgraf, Ute Wagner-Eibl, Andrea J. 
Grisold, Gernot Zarfel, Doris Haas, Herbert Galler, Gebhard Feierl 

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

Objectives Genital mycoplasmas GMP (Ureaplasma spp., M. hominis) are opportunistic pathogens 
associated with genitourinary tract infections and complications of pregnancy in adults. In neonates, 
respiratory tract infections or meningitis can be induced. To date there are no data available 
concerning antibiotic susceptibility of GMP for Austria. In this study the in vitro activities of nine 
antibiotics against GMP were determined. 

Methods During Oct. 2011 and Dec. 2013 a total of 712 specimens were investigated for the presence 
of GMP, using standard laboratory methods (Uree-Arginine LYO2, A7-agar, bioMérieux). 
Antimicrobial susceptibilities against nine antibiotics were determined for 128 non-duplicated isolates 
by using Mycoplasma IST2 (bioMérieux) following the manufacturer’s instructions. Isolates tested 
intermediate were considered resistant. 

Results From a total of 712 specimens, 181 (25%) were positive for GMP; 128 (18%) were non 
duplicated isolates. 86% (110/128) were assigned to Ureaplasma spp., 4.6% (6/128) to M. hominis and 
9.4% (12/128) were double-infections. Determining the susceptibilities we found for U.spp. the 
highest resistance rates to ciprofloxacin (90.9%) and ofloxacin (70.9%). 77.3% showed resistance to 
erythromycin, 48.2% to clarithromycin and 20.9% to azithromycin. Only 2.7% were resistant to 
tetracyclines. All M. hominis isolates (100%) were resistant to erythromycin, azithromycin and 
clarithromycin only. 

Conclusions While doxycyclin is the drug of choice in adults’ failure in empirical therapy is rather not 
expected. But for children and pregnant women tetracyclines are contraindicated and macrolides are 
the drugs of choice. M. hominis is innately resistant to erythromycin and other 14-and 15-membered 
macrolides and resistance of U.spp against erythromycin (and in consequence to azithromycin and 
clarithromycin) is high in vitro. In conclusion we underline the importance of species identification 
and resistance testing to ensure an appropriate therapy for the patient. 
 

P-16 Risk factors for Surgical Site Infections post Caesarean sections 

Luigi Segagni Lusignani, Peter Starzengruber, Magda Diab El-Schahawi, Elisabeth Presterl 

Universitätsklinik für Krankenhaushygiene und Infektionskontrolle, Medizinische Universität Wien 

Surgical site infections (SSI) are important complications of caesarean section (CS) and a key quality 
indicator of patient care. A large retrospective study was performed from 01.01.2008 to 31.12.2012 at 
the Obstetrics Department of the Vienna General Hospital (VGH) to determine clinically relevant risk 
factors for SSI after caesarean section. The population of pregnant women at this tertiary care medical 
university hospital comprises mostly patients at risk for pregnancy related complications. A total of 
4.735 caesarean sections were performed during a 5 years survey. The median age of the operated 
patients was 32 (IQR:28-36). The average hospital LOS before CS was 2 days (95% CI:1.9-2.2). Of 
the 33 (0.68%; 95% CI:0.45-0.91) SSI identified, 73% were classified as superficial, 18% deep organ 
and 9% organ space SSI. The average time to develop a SSI after intervention was 4.4 days (95% 
CI:3.5-5.3). LOS in hospital after intervention was significantly higher for women with SSI versus the 
ones without SSI (Student t test: 11.64; p<0.0001). Among the patients who had undergone CS, 
development of SSI extended the average hospitalization by 6 days. The most frequent isolated 
microorganisms responsible of SSI were Enterobacteriaceae (50%). Staying in hospital more than 4 
days before CS, ASA score more than 2 and wound class not “clear” were identified as high risk 
factors for acquiring SSI post CS. Our study showed a low rate of SSI post caesarean sections in the 



 

62 

VGH, if comparing with other European countries (mean:2.9% in 2010-2011). However, given the 
increasing number of women delivering by CS in Austria (28% in 2011, doubled in the last 10 years) 
and the prolonged LOS in hospital resulting from SSI, substantial morbidity and costs will be incurred 
as a result. Therefore prevention of SSI after CS should be a clinical and public health priority. 

 

P-17 Development of the first defined liquid medium for Bartonella 

Andreas Müller, Katrin Mantlik, Michael Reiter, Anna-Margarita Schötta, Hannes Stockinger and 
Gerold Stanek 

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

Bartonella species are aerobic, Gram negative, facultative intracellular bacteria, which cause a variety 
of human and non-human diseases. They are pleomorphic, slightly curved rods belonging to the alpha-
2 subgroup of Proteobacteria. Currently 31 Bartonella species and in addition 3 subspecies have been 
described. At least 14 of these are pathogenic for humans. Recognised forms of disease are cat-scratch 
disease, Carrion's disease, trench fever, bacillary angiomatosis and endocarditis. 

Bartonella species are fastidious and slow growing bacteria which require a humidified atmosphere 
with a temperature range of 30 to 37° C and a CO2 saturation of 5 %. This study focused on the 
development of a defined liquid medium for Bartonella culturing. There are few liquid media 
available but all of them use undefined supplements like foetal calf serum. Our intention was to create 
a reproducible medium that enables the comparison of growth results from different sources. 
Therefore a basic medium with different inorganic salts, an amino acid mixture and some further 
supplements was developed. This basic medium was used to test several supplements which, due to 
literature search, could support the growth of bartonellae. Slight growth improvement was achieved 
with glucose or sucrose. However, haemin in particular improved the growth rate. Finally our defined 
medium shows at least equal growth results in comparison with already available media. 

 

P-18 The Reverse Line Blot for Borrelia Detection and Discrimination of different 
Borrelia Genospecies 

Anna-Margarita Schötta, Michael Reiter, Andreas Müller, Hannes Stockinger and Gerold Stanek 

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

The most common tick transmitted pathogen in the Northern hemisphere and causative agent of Lyme 
borreliosis, Borrelia burgdorferi sensu lato, currently comprises 19 genospecies. Six of them (B. 
burgdorferi sensu stricto, B. afzelii, B. garinii, B. spielmanii, B. bisettii, and B. valaisiana) are 
currently associated with human disease. 

The reverse line blot (RLB) technique allows for the detection of multiple pathogens and/or 
genospecies out of one sample. With a miniblotter species-specific oligonucleotides are applied in 
lanes to a nitrocellulose membrane and are covalently bound due to labeling with a 5’terminal 
aminolinker. After performing a PCR with biotin-labeled primers the PCR products are applied 
perpendicularly to the membrane with the oligonucleotide probes. In a further step streptavidin labeled 
with horse radish peroxidase (HRP) binds to the biotin-labeled products which are hybridized to the 
specific probes and the reaction is visualized by using an enhanced chemiluminescence substrate 
(ECL) and an imaging system. 

For Lyme Borrelia a PCR amplifying the specific 5S-23S intergenic-spacer region (IGS) is performed. 
Followed by the reverse line blot hybridization it is possible to detect and discriminate among 
different Borrelia genospecies as well as uncovering the presence of co-infections. In this study new 
probes were designed and ticks from different collection sites in Austria were tested for Borrelia 
burgdorferi sensu lato DNA. 
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P-19 Detection of Borrelia miyamotoi in Ixodes ricinus ticks collected in Austria 

Michael Reiter(a), Anna M. Schötta(a), Andreas Müller(a), Franc Strle(b), Eva Ruzic-Sabljic(c), 
Hannes Stockinger(a) and Gerold Stanek(a) 

(a) Institute for Hygiene and Applied Immunology, Center for Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Austria, (b) Department of Infectious Diseases, University 
Medical Centre Ljubljana, Slovenia, (c) Institute of Microbiology and Immunology, Faculty of 
Medicine, University of Ljubljana, Slovenia 

Borrelia miyamotoi wasfirst discovered in Japan in 1995. Since then it has been found in other parts of 
the world, including the United States and Eurasia. We report the detection of B. miyamotoi in ticks 
from Austria for the first time. Altogether 350 Ixodes ricinus ticks were analyzed for the presence of 
B. miyamotoi DNA by nested PCR. Three ticks gave positive results for B. miyamotoi specific nested 
PCR. These ticks were found in Tyrol (n=2) and Lower Austria (n=1). Results were confirmed by 
sequencing the amplified glpQ gene from the positive isolates. A newly developed Real-Time PCR 
targeting glpQ could clearly detect B. miyamotoi in all three isolates. Currently this PCR is under 
evaluation in our laboratory in terms of specificity and sensitivity. Furthermore we characterized the 
isolates by additional sequencing of the 16S rRNA gene as well as the 16S-23S intergenic spacer. 
BLAST search revealed a one hundred percent identity to Swedish and American B. miyamotoi 
isolates for the 16S-23S intergenic spacer whereas the 16S rRNA gene showed highest similarity to B. 
miyamotoi LB-2001, an American strain. Our results consolidate the picture of a European wide 
distribution of B. miyamotoi and once more underscore the need for clinical studies to clarify possible 
involvement of this species in human disease. 

 

P-20 Comparison of two automated CE/IVD labeled EBV DNA test systems 

Bozic M, Hübner M, Konrad P M, Kessler HH 

Research Unit Molecular Diagnostics, IHMEM, Medical University of Graz, Austria 

Objectives: To compare the results of two commercially available CE/IVD-labeled test systems for the 
detection of EBV DNA in EDTA whole blood samples. To determine the accuracy of test systems and 
to compare the performance using clinical samples. 

Methods: For evaluation of the analytical performance, including accuracy, linearity, between day and 
within run imprecisions were tested. Accuracy of the two molecular test systems was determined using 
reference material. For evaluation of the clinical performance, 96 EDTA whole blood samples were 
tested in parallel. Both tests systems, the REALQUALITY RS-EBV Kit (AB ANALITICA) and the 
EBV R-gene (bioMerieux) were performed according to the manufacturers’ insert instructions. For 
nucleic acid extraction, the NucliSens® easyMAGTM (bioMerieux) platform was used. Amplification 
and detection were performed on the Light Cycler® 480 II CE/IVD instrument (Roche) and results 
obtained were compared. 

Results: When accuracy and the linear range were tested, both assays revealed appropriate results. For 
the determination of imprecisions, the coefficients of variation were found to be between 18% and 
88%. 77 clinical samples gave concordant and 19 discrepant results. The REALQUALITY RS-EBV 
Kit revealed a mean 0.31 log10 unit higher measurement. A correlation coefficient (R2) of 0.82 was 
obtained. The ICs included in both test systems were detected within the expected range in all samples 
throughout this study. 

Conclusions: Both molecular assays compared in this study proved to be suitable for the detection and 
quantitation of EBV DNA in EDTA whole blood in the routine diagnostic laboratory. Due to the high 
level of automation, human error may be reduced significantly. The variation between quantitative 
results obtained by the assays used in this study reinforces the use of calibrators traceable to the 
existing international standard making different assays better comparable. 
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P-21 Polio Virus Surveillance: Management of large numbers of stool specimens in a 
small scale virus laboratory by pooling the sample extracts for Virus detection 

Birgit Prochazka, Verena Spenger, Radica Paunovic, Stefanie Herold, Petra Hasenberger, Peter 
Hufnagl, Franz Allerberger and Alexander Indra 

AGES IMED Wien, Nationale Referenzzentrale für Polio 

Objectives: 

Regarding to the Polio Eradication programme of WHO (World Health Organisation) the Austrian 
Polio reference laboratory has established AFP- (acute flaccid paralysis) and Enterovirus-Surveillance 
with a total of about 160 specimens per year. Due to the Polio-outbreak in the Syrian Arab Republic, 
Austrian health authorities demanded mandatory screening of all Syrian refugees within first days of 
their arrival. Polio-Virus detection by cell-culture technique according to WHO guidelines exists as a 
gold standard but it is highly time consuming and very labour-intensive. Simultaneously performance 
of large numbers of samples is a challenge for small scaled laboratories. We present a method of 
pooling up to three stool extracts onto cell-cultures without the loss of sensitivity or specificity. 

Methods: 

120 stool specimens from Syrian refugees were pre-treated and tested individually on L20B and RD-
Atlanta cell lines (according to WHO). Additionally up to three stool extracts were pooled for 
simultaneously inoculation using these cell lines separately. All specimens were directly tested for 
Enteroviruses as well using real time RT-PCR (AnDiaTec®). Molecular analyses were done with 
VP1-region-sequencing (Nix et al.). 

Results: 

5 of 120 samples showed positive Enterovirus-PCR results. Out of these 3 specimens developed 
cytopathogenic effect (CPE) only in RD-Atlanta cell-line in individually as well as in pooled 
inoculation. VP1-Region-Sequencing resulted in classification to Human Enterovirus Group C (86% 
sequence homology to Enterovirus 99). All Enterovirus-PCR negative samples were tested negative in 
cell-cultures individually as well as in pooled testing. 

Conclusion: 

Our investigation shows that it is possible to use pooled extracts for cell-culture to identify Polio-
Virus/Enterovirus without loss of sensitivity or specificity. It is advisable to combine the pooling 
method with a direct molecular screening test. This concept seems to be a suitable solution for small 
scaled laboratories managing large numbers of stool specimens for Enterovirus detection in 
accordance to WHO guidelines in an acceptable time. 

 

P-22 First isolation of a Group C-Human Enterovirus with high sequence similarity to 
Enterovirus 99 in Austria 2013 

Birgit Prochazka, Verena Spenger, Radica Paunovic, Stefanie Herold, Petra Hasenberger, Peter 
Hufnagl, Franz Allerberger and Alexander Indra 

AGES IMED Wien, Nationale Referenzzentrale für Polio 

Objectives: 

Due to the Polio Surveillance, established in Austria 2013 after the occurrence of wild-type Poliovirus 
in Syria, the National Polio reference laboratory in Austria received 365 stool samples from Syrian 
refugees between November 2013 and March 2014, collected within the first days of their arrival in 
Austria. Out of these 13 Enterovirus positive specimens (3,6%) were detected: 3 samples (23,1%) 
were positive for Sabin-like Poliovirus and 10 samples gave a Nonpolio-Enterovirus (NPEV) positive 
result (76,9 %). Further investigations of the NPEV positive specimens were performed and isolates 
were molecular typed by sequencing of a fragment of the genomic region encoding VP1. One isolate 
from a healthy Syrian child showed 86% sequence homology to a human Enterovirus 99 strain, 
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detected in Bangladesh in 2004. 

Methods: 

The stool specimen from the Syrian child was pre-treated and tested on L20B and RD-Atlanta cell 
lines (according to WHO Polio guidelines). Additionally the specimen was screened directly for 
Enteroviruses using real time RT-PCR (AnDiaTec®). Viral RNA Extraction was performed with 
QIAmp Viral RNA Mini kit (Qiagen) and molecular analyses of the VP1-region-sequencing (Nix et 
al.) were done with ABI Prism 3130 (Applied Biosystems), Data were interpreted using CLC 
Workbench 7. 

Results: 

The screening test of the stool specimen gave a positive Enterovirus-PCR result. Furthermore the virus 
developed a clear CPE (cytopathogenic effect) only on the RD-Atlanta cell line. VP1-Region-
Sequencing of the recovered virus revealed 86% sequence homology to Enterovirus 99 (Group C-
Human Enterovirus). 

Conclusion: 

Based on the results of our investigations we decided to assess the isolated virus strain as a member of 
the Human Enterovirus Group C with high sequence similarity (86%) to an Enterovirus 99 (BAN04-
10697). Until now the only serotype of this species group (except Polioviruses) detected in Austria 
was Coxsackie A24 (2000 and 2005). 
 

P-23 Comparison of two ELISA-HCV-antibody tests with different antigen components 
used in basic diagnostics 

Gerfried Zuser, Sandra Fett, Gertrude Lackner, Brigitte Luttenberger, Silke Schafranek, Bettina 
Schweighofer, Brigitta Waitzl, Hubert Scharnagl und Christoph Koidl 

Department of Virology and Serological Diagnostics, IHMEM (Institute of Hygiene, Microbiology and 
Environmental Medicine), Medical University of Graz, Graz, Austria, Clinical Institute of Medical and 
Chemical Laboratory Diagnostics, Medical University of Graz, Graz, Austria 

OBJECTIVES: 

Our aim was to investigate the performance of the new bioMerieux VIDAS® anti-HCV-test on the 
VIDAS® instrument in comparison to the established Architect™ Anti-HCV assay from Abbott. We 
wanted to assess the concordance of the assays and compare the performance, reliability and 
practicability. 

METHODS: 

For this retrospective study we used 100 serum samples, which were routinely tested for the presence 
of antibodies to HCV. In a first step all samples were tested with the Architect™ Anti-HCV Assay on 
the Architect i2000SR® instrument (Abbott, Wiesbaden, Germany). In a second step all samples were 
tested with the VIDAS® Anti-HCV-Test on the VIDAS® instrument (bioMèrieux SA, Marcy l’Etoile, 
France). In addition confirmation of all results was performed with the INNO-LIA™-HCV Score 
(INNOGENETICS N.V., Ghent, Belgium) immunoblot assay. In case of unclear serological results, 
samples were additionally molecular analysed with the COBAS® AmpliPrep/COBAS® TaqMan® 
HCV Qualitative and Quantitative Tests, v2.0. (Roche Molecular Diagnostics, Mannheim, Germany). 

RESULTS: 

In our screening the Architect™ Anti-HCV assay identified 62 positive samples. The VIDAS® Anti-
HCV-test found 48 positive samples. The Kappa coefficients(95%) forthe Architect™ was 0.12 (0-
0.2) and for the VIDAS® Kappa was 0.79 (0.6-0.8), respectively. The additional confirmation and 
PCR testing identified 40 positive and 60 negative test results. Overall the Architect™ assay identified 
24 false-positive samples, 36/60 samples as correct-negative and 2 samples as false-negative. The 
VIDAS® detected 9 false-positive samples, 51/60 samples as correct-negative and 1 sample as false-
negative. Both tests identified 6 false-positive results at the same samples. 
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CONCLUSIONS: 

With the new VIDAS® anti-HCV assay we found a higher specificity in this study. The sensitivity of 
both screening assays was found to be equivalent. The VIDAS® assay proved to be suitable for the 
routine diagnostic laboratory allowing a rapid and safe detection of antibodies to HCV. 

 

P-24 The role of the serine protease HtrA in the pathogenicity of human gastrointestinal 
pathogens 

Carmen M. Abfalter, Benjamin Hoy and Silja Wessler 

Division of Microbiology, Paris-Lodron University of Salzburg, Austria 

The epithelial integrity of the gastric mucosa is an effective barrier to avoid harmful infections caused 
by human pathogens. This defense mechanism is maintained via different intercellular structures. One 
of them are adherence junctions (AJ´s) containing E-cadherin which forms calcium-dependent 
intercellular adhesions. Recent studies identified E-cadherin as the target for bacterial serine protease 
high-temperature requirement A (HtrA). Many Gram-negative pathogens, e.g. Helicobacter pylori and 
Campylobacter jejuni, secrete HtrA to cleave the ectodomain of E-cadherin on host cells. This leads to 
disruption of the cell barrier and allows the bacteria to overcome the epithelial layer. 

To characterize HtrA functions in different human pathogens we compare the effect of differentially 
structured HtrAs from Gram-positive (e.g. Bacillus cereus, Enterococcus faecium, etc.) and Gram-
negative (e.g. H. pylori, Salmonella typhimurium, etc.) gastrointestinal bacteria. Human 
gastrointestinal cell lines infected with diverse pathogens revealed a loss of full-length E-cadherin in 
the plasma membrane and an increase of soluble E-cadherin fragments in the supernatant. This effect 
was mainly shown for Gram-negative pathogens but we were also able to observe similar effects in 
infection experiments with Gram-positive pathogens. HtrA from selected bacteria were cloned, 
purified and analyzed for proteolytic activity in casein zymography. Their proteolytic functions were 
then compared with the corresponding proteolytic effects in lysates of the investigated bacteria. 
Correspondingly to the infection experiments, we observed HtrA activity in in vitro cleavage 
experiments using recombinant human E-cadherin as a substrate for HtrA from the different 
pathogens. Consistently, a loss of full length E-cadherin was detected, while E-cadherin fragments 
increased. In conclusion, our findings underline the hypothesis, that the secretion of bacterial HtrA 
could be a prevalent mechanism of human gastrointestinal pathogens. 

 

P-25 Analysis of the tyrosine kinase c-Abl and its interaction partners in Helicobacter 
pylori infected cells 

Maria Österbauer, Gernot Posselt, Silja Wessler 

Department of Molecular Biology, Division of Microbiology, Paris Lodron University of Salzburg 

Helicobacter pylori (Hp), a gram-negative bacterium, colonizes the human stomach leading to 
gastritis, ulceration, adenocarcinoma or MALT (mucosa associated lymphoid tissue) lymphoma. Hp 
infection of gastric epithelial cells leads to cell scattering and to an increase in cell motility. In a 
previous study, the actin-cross linker α-actinin-4 (ACTN4) was identified as a potential target of the 
non-receptor tyrosine kinase c-Abl in actin reorganization. Hence, aim of this study is an analysis of c-
Abl and ACTN4 interaction in Hp-induced cell migration combined with investigation of activation 
patterns of c-Abl. 

Using phospho-site specific antibodies, phosphorylation of c-Abl (tyrosine 245, tyrosine 412 and 
threonine 735) was observed upon infection with Hp, which has crucially important roles in c-Abl 
regulation: Y245 and Y412 phosphorylation control the activity of c-Abl, while T735 phosphorylation 
forms a binding site for other proteins. Furthermore, impacts of the Hp virulence factors CagA, VacA 
and CagL on the phospho-sites were investigated. Whereas T735 phosphorylation patterns were not 
changed in comparison to Hp wildtype infection, an intact T4SS- and therefore CagL- was crucial for 
both tyrosine phosphorylations. Y245 and Y412 phosphorylations were independent of CagA 
expression in principle, but signals were enhanced by CagA. 
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In immunoprecipitation experiments, ACTN4 strongly co-precipitated with tyrosine-phosphorylated 
proteins as well as with c-Abl in Hp-infected cells. As Hp induced a strong phosphorylation of T735 
of c-Abl, Hp-mediated c-Abl-ACTN4-protein interaction will be investigated in more detail. TAP 
(Tandem Affinity Purification) pull–down experiments will be performed with Hp-infected AGS cells 
stably transfected with TAP-tagged c-Abl wildtype and the c-Abl T735A mutant, respectively. 
Differentially c-Abl interacting proteins will be then identified in mass-spectrometry analyses. 

Since Abl plays a crucial role in cytoskeleton rearrangements insights in c-Abl activation in 
combination with analysis of interaction partners might contribute to the understanding of Hp-
associated gastric cancer. 

 

P-26 Rapid sample preparation for molecular biological food analysis based on 
magnesium chloride 

Patrick Mester, Dagmar Schoder, Martin Wagner and Peter Rossmanith 

Christian Doppler Laboratory for Monitoring of Microbial Contaminants /, Institute of Milk Hygiene, 
Milk Technology and Food Science, Department of Veterinary Public Health and Food Science, 
University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna (Austria) 

Due tothe implementation of critical pathogen levels, direct quantification of food-borne pathogens 
from food is going to become standard in food risk analysis. Until now major challenges for molecular 
biological detection and quantification (such as qPCR) of food-borne pathogens are heterogeneous 
food matrices and large sample quantities. Therefore a major research topic is the development of 
sample treatment methods prior to subsequent molecular detection and quantification methods, which 
allow the separation, concentration and purification of the target organisms from the sample matrix. 

In this study a new chemical concept is introduced for the sample preparation method Matrix-Lysis, 
based on solubilization of proteins through the preferential interaction with MgCl2. The underlying 
chemical principles of MgCl2 based solubilization are described and possible pitfalls shown and 
countermeasures pointed out. 

Molecular biological (qPCR) and microbiological methods (Plate Count Method) are used to quantify 
different Gram-positive and Gram-negative bacteria from various artificially and naturally 
contaminated acid curd cheese samples, from a recent L. monocytogenes outbreak in Austria and 
Germany, after Matrix-Lysis. 

Artificial contamination experiments show that all bacteria were efficiently recovered from 6.25g - 
12.5g food to allow for accurate quantification with detection limits of 10 CFU/g. Examination of 
naturally samples resulted in 100% relative accuracy, 100% relative specificity and 100% relative 
sensitivity compared to the ISO 11290-1 standard method. Overall 135 individual samples for two 
different microorganisms and five different foodstuffs were analyzed with the new MgCl2 based 
buffer system, which resulted in equivalent recovery rates. 

The results demonstrate the excellent applicability of Matrix-Lysis as sample preparation for the direct 
quantification of foodborne pathogens with molecular biological as well as microbiological methods 
and the new chemical concept described enables widespread use of this method for routine 
applications to enhance food safety and risk assessment along the food production chain. 

 

P-27 Application of [Cnmim]+ based Ionic Liquids for Separation and Concentration of 
Food-Borne Pathogens From Food for Subsequent Molecular or Cultural 
Quantification Methods 

Patrick Mester, Martin Wagner and Peter Rossmanith 

Christian Doppler Laboratory for Monitoring of Microbial Contaminants / Institute of Milk Hygiene, 
Milk Technology and Food Science, Department of Veterinary Public Health and Food Science, 
University of Veterinary Medicine, Veterinaerplatz 1, 1210 Vienna (Austria) 

The major challenges for molecular detection and quantification (qPCR) of food-borne pathogens are 
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heterogeneous food matrices and large sample volumes. Therefore a major research topic is the 
development of sample treatment methods, which allow the separation of the bacterial target 
organisms from the sample matrix, prior to subsequent molecular detection and quantification. 
Because of their unique physicochemical properties, ionic liquids offer a promising new approach 
contrary to classical microbiology. The purpose of this study was the development of a new sample 
treatment method using [Cnmim]+ based ionic liquids, for solubilization of foodstuffs. 

Several buffer compositions including [Cnmim]+ based ionic liquids were tested for solubilization of 
various edibles, without affecting the bacterial target cells. The toxicity of these buffers towards 
Listeria monocytogenes and Salmonella enterica serovar Typhimurium were investigated. 
Quantification of both pathogens from artificially contaminated food samples was quadripartite carried 
out by either qPCR targeting the prfA-gene for L. monocytogenes, or the fimA-gene for S. 
Typhimurium or selective plating methods, respectively. 

The application of [Cnmim]SCN to the lysis buffer system enabled the quantifiable isolation of S. 
Typhimurium and L. monocytogenes from different artificial contaminated foodstuffs with decreasing 
inoculums ranging between 105 to 102 cells. Recovery for S. Typhimurium on selective agar plates 
varied between 45% (RSD 6%) out of 6.25g egg and 36% (RSD 19%) out of 6.25g ice-cream. L. 
monocytogenes was recovered with 67% (RSD 26%) from 12.5ml milk. and for both pathogens qPCR 
quantification resulted in higher (1.5 – 2 fold) bacterial equivalent counts in comparison with CFU 
determination. 

Application of [Cnmim]SCN permits the separation of food-borne bacterial pathogens from the food 
of interest for subsequent quantification both with qPCR and culture methods. Quantitative results can 
be obtained within one working day using the new buffer system. 
 

P-28 Pet-associated human campylobacteriosis – Transmission of Campylobacter 
upsaliensis from dog to human 

Josefa Luxner, Gernot Zarfel, Andrea J. Grisold, Sandra B. Jelovcan, Oksana Ableitner, Alexandra 
Badura, Eva Leitner, Lilian Masoud-Landgraf, Gebhard Feierl 

Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, Austria, 
Austrian Agency for Health and Food Safety (AGES), Institute for Medical Microbiology and Hygiene, 
Graz, Centre for Food-Borne Infectious Diseases, Austria 

Objectives: C. upsaliensis-infection is recognized as zoonosis and dogs are thought to be one of the 
major transmitters of these bacteria to humans. The present study provides genetic fingerprints of C. 
upsaliensis by Pulsed Field Gel Electrophoresis (PFGE) and rep-PCR and is reconstructing the 
transmission from dog to human. 

Methods: In April 2014 we received stool specimens of a female patient and her one year old dog, 
both suffering from diarrhoea, in our routine stool laboratory. In both specimens C. upsaliensis was 
recovered. The isolates were tested for antimicrobial susceptibility against ampicillin (AM), 
amoxicillin/clavulanic acid (XL), gentamicin (GM), erythromycin (EM), tetracycline (TC), nalidixic 
acid (NA), ciprofloxacin (CI), levofloxacin (LE) and moxifloxacin (MX) by Etest. Both isolates were 
used for genotyping: PFGE was performed as previously described by Moser et al. (2001) with some 
modifications, using the restriction enzyme XhoI. Isolates were also genotyped by rep-PCR 
(DiversiLab®, bioMérieux). For quality control two reference strains were included. 

Results: Antimicrobial resistance testing: Both isolates were susceptible to all tested antibiotics. PFGE 
showed good discriminatory power. The human and the pet isolate provided identical restriction 
patterns. The reference strains showed discordant fingerprints. Rep-PCR: Applying a strict similarity 
cut-off value of 0.99, rep-PCR was in concordance with PFGE. Both strains demonstrated identical 
rep-PCR fingerprints. 

Conclusions: A clonal relationship between C. upsaliensis isolates, recovered from a female patient 
and her dog, could be proved. C. upsaliensis is rarely found, partially due to suboptimal isolation 
methods in routine laboratories. We could approve that transmission from dog to human is possible 
and C. upsaliensis remains a matter of relative importance. Further surveillance of these bacteria, 
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under consideration of appropriate isolation-techniques, is recommended. 
 

P-29 Host Adaptation Mechanisms of Actinobacillus pleuropneumoniae, the causative 
agent of porcine pleuropneumonia 

Janna Frömbling1, Elena Lucia Sassu2, Tom Grunert1, Joachim Spergser, 1 Isabel Hennig-Pauka2, 
Monika Ehling-Schulz1 

1. Institute for Bacteriology, Mycology and Hygiene, Department of Pathobiology, University of 
Veterinary Medicine Vienna, Austria, 2. Clinic for Swine, Department for Farm Animals and 
Veterinary Public Health University of Veterinary Medicine Vienna, Austria 

Actinobacillus pleuropneumoniae is the causative agent of porcine pleuropneumonia and causes 
significant losses in the pig industry worldwide. Chronic infections are of major interest since affected 
pigs show impaired weight gain and fitness. Furthermore, they serve as one of the main infection 
sources of prior uninfected herds. While several studies addressed the understanding of acute 
infection, little is known about bacterial mechanisms during the transition from the acute to chronic 
stage of infection, when A. pleuropneumoniae is able to persist in sequestered lungs as well as tonsillar 
and nasal cavities. To approximate bacterial factors becoming important after the first attachment to 
the mucosa of the respiratory tract host and pathogen are studied in parallel during the first hours of 
infection. 

In an acute animal infection experiment, 8 pigs were infected intratracheally with an A. 
pleuropneumoniae serotype 2 strain. After 6 hours of infection, bacteria were reisolated from lungs, 
tonsils, noses, and bronchoalveolar lavage fluid (BALF) and metabolic fingerprints of the bacteria 
were generated using Fourier-Transform Infrared (FTIR-) Spectroscopy. FTIR spectral analysis 
revealed remarkable differences within the bacterial metabolic fingerprints. Hierarchical cluster 
analysis showed that the isolates are grouped in two major clusters, one containing the nose and tonsil 
isolates and one comprising mainly lung and BALF isolates as well as the inoculation strain. Major 
differences were found within the lipid and protein composition, which may indicate a shift of the 
isolates from noses and tonsils towards the expression of cell adherence and biofilm formation factors. 
In summary, these data indicate a distinct metabolic adaptation of A. pleuropneumoniae to the porcine 
upper respiratory tract already during early infection, which may be a first step towards the persistent 
life form of A. pleuropneumoniae. 

POSTERSESSION 3 

P-30 Point prevalence survey (PPS) on healthcare-associated infections (HAI) and 
antimicrobial use at a tertiary care university hospital in Vienna, Austria 

Peter Starzengruber¹, Luigi Segagni Lusignani1, Thomas Wrba2, Ojan Assadian1, Magda Diab-
Elschahawi1, Elisabeth Presterl1* 

1Department of Hospital Hygiene and Infection Control, Vienna General Hospital, Medical 
University Vienna, Vienna, Austria, 2 Centre for Medical Statistics, Informatics and Intelligent 
Systems, Medical University of Vienna, Vienna, Austria 

Healthcare-acquired infections (HAI) are a critical challenge to public health. The ECDC estimate that 
approximately 4,100,000 patients acquire a HAI annually,with some 37,000 direct deaths. 

A PPS study following the ECDC protocol (version 4.3) was carried out at the Vienna University 
Hospital (VUH) from May to June 2012 to determine the prevalence of HAI and the prevalence of 
antimicrobial use. Furthermore, possible associated risk factors were analysed. 

A total of 1,514 patients admitted to the acute hospital wards were included. 130 patients (8.6%; 
95%CI: 7.3-10.1) had at least one HAI. The highest HAI prevalence was found in the intensive care 
units (36% of all ICU patients). Overall, pneumonia (20.3%; 95%CI:14.1-28.2), UTI (18.8%; 95%CI: 
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12.9-26.6) and SSI (18.1%; 95%CI: 12.3-25.8) were the most common HAIs. E. coli (7.7%), P. 
aeruginosa (7.7%), S. epidermidis (6.3%), S. aureus (4.9%), and Enterococcus spp. (7.7%) were the 
most frequently isolated pathogens. The overall prevalence of antibiotic usage was 36.5% (n=552; 
95%CI: 34.0-39.0). More than a third (33.8%) were used for community-, 26.4% for hospital-acquired 
infection, and 22.3% for surgical prophylaxis. 88.8% (95% CI: 82.6-93.0) of antibiotic surgical 
prophylaxis was prescribed for longer than one day. The most frequently prescribed antibiotics were 
penicillins with beta-lactamaseinhibitor (18.9%), cephalosporins (14.7%), fluoroquinolones 
(13.9%),sulfonamides (11.4%), and carbapenemes (6%). Patients older than 55 years (OR: 2.12, CI 
1.44-3.12, p<0.0001) or those scheduled for a surgical intervention (OR 5.98, IC 4.02-8.90,p<0.0001) 
were at greater risk of developing HAI. 

The current ECDC PPS protocol version 4.3 provides a feasible standardisedmethodology to HAI 
surveillance and was easily to implement even in a largetertiary care university hospital with different 
medical and surgicalspecialities. The findings of our survey enabled us to identify existing gaps and 
room for improvement in infection prevention practices and antibiotic stewardship.Particularly 
practices with urinary catheterisation and duration of antibiotic administration may be candidates for 
future specific measures. 

 

P-31 Study on antiinfective coating of implants 

Kogler S1, Glehr M2, Leithner A2, Kühn KD2, Grisold A1, Kittinger C1 

1 Institut für Hygiene, Mikrobiologie und Umweltmedizin, 2 Universitätsklinik für Orthopädie und 
orthopädische Chirurgie 

Implant related infection is one of the most feared complications in orthopedic replacement surgery. 
Despite prophylactic systemic antibiotics and modern surgical techniques and air flow technologies in 
the operating room, the infection rate is still increasing. A new possibility to avoid infections of 
cementless titan implants is a self-adhesive antibiotic fatty acid complex, gentamicinpamitate (GP) 
that serves as an antiinfective coating. 

The aim of the study was to show the activity of sterile 3 years stored Kirschner wires. For that 
purpose we tested the applied GP against Staphylococcus aureus (S. aureus) and Escherichia coli 
(E.coli) within the first 24 hours. In addition we tried to determine the amount of released GP on the 
desired time points. 

Additionally the GP coated Kirschner wires were eluted in buffer and aliquots were applied into 
several investigations. The effectiveness was tested with agar diffusion test against S.aureus and 
E.coli. In addition inactivation kinetics of S. aureus were carried out. The weight difference between 
pre-and post-elution phase was calculated. 

In the experiments the three years stored sterile coated wires released gentamicin palmitate of the 
showed a high efficacy in eliminating bacteria in the first 24 hours. In the first 15 minutes 40.5% of 
the 24h-elution were set free. After 1 hour 69% were released. However, a release is still detectable 
after 24 hours and later on. These results are comparable with testing results of the Kirschner wires 
immediately after gamma sterilization. 

The high initially release has a large surgical benefit, because the majority of GP is released 
perioperatively and sufficient antibiotic will remain within the implant and bone interface 
postoperatively. First animal studies showed that the osseointegration of the implant and the settlement 
of osteoblasts are not disturbed by the surface modification. So the use of GP represents a new option 
for the antiinfective coating of cementless titan implants. 
 

P-32 Impact of a Hydrogen Peroxide Vapour Based Decontamination Method on the 
Infectivity and Detectability of Feline Caliciviruses as Surrogates For Human 
Noroviruses 

Fister Susanne 1, Allerberger Franz 2, Wagner Martin 3 and Rossmanith Peter 1, 3 
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1 Christian Doppler Laboratory for Monitoring of Microbial Contaminants; University of Veterinary 
Medicine, Veterinärplatz 1, 1210 Vienna, Austria, 2 Austrian Agency for Health and Food Safety 
(AGES), Spargelfeldstraße 191, 1220 Vienna, Austria, 3 Institute for Milk Hygiene, Milk Technology 
and Food Science, Department for Farm Animals and Public Veterinary Health, Vienna, Austria 

Introduction: 

Human noroviruses are a leading cause of gastroenteritis worldwide and effective decontamination 
following an outbreak is crucial to avoid recurrent outbreaks. Recently hydrogen peroxide vapour has 
been shown to be a suitable decontamination system. 

Purpose: 

The aim of this study was to test a decontamination device (DCXpert®) in complete rooms, based on 
hydrogen peroxide micro aerosol fumigation. As noroviruses are caliciviruses we tested the efficacy of 
this technology on the feline calicivirus (FCV) as surrogate. 

Methods: 

PVC- and ceramic tiles were artificially contaminated with a suspension of feline calicivirus, placed in 
a room that was subsequently decontaminated using the DCXpert® for 60 min or 120 min. The tiles 
were washed to elute the viruses and the washing solution was used for TCID50- determinations using 
Crandell-Reese feline kidney (CRFK) cells and for RNA isolation and subsequent RT qPCR. 

Results: 

While TCID50 values and PCR data cannot be compared directly, both methods revealed reduced 
counts of feline caliciviruses by at least 2-3 log10 following DCXpert® fumigation. TCID50- 
determinations made from both types of tiles treated for 60 minutes and the ceramic tile fumigated for 
120 minutes resulted in a reduction in infectivity of 2 – 3 log10. FCVs on PVC tiles that were treated 
for 120 min were below the detection limit (which was a reduction of 3 log10 using TCID50 
determination and 4 log10 using RT qPCR). Using RT qPCR there was a reduction of 3 log10 as a 
result of all treatments except virus numbers counts on the PVC title carrier fumigated for 120 min 
decreased by 4 log10. 

Significance: 

Norovirus is a highly contagious virus. Evidence for efficacy and limits of a disinfection method is 
crucial to avoid spread of the virus and recurrent outbreaks. 
 

P-33 Erwartungen an die Nadelstichverordnung NastV2013: Eine Präventionsmaßnahme 
mit guten Aussichten! 

Ingrid Hassl 

Medizinische Universität Wien, Zentrum für Pathobiochemie und Genetik, Institut für Medizinische 
Chemie 

Die EU-Richtlinie 2010/32/EU ist eine unionsweite Rahmenvereinbarung mit dem Ziel, Verletzung 
durch scharfe oder spitze Instrumente im Krankenhaus- und im Gesundheitssektor tunlichst zu 
vermeiden. Im Mai 2013 trat die nationale Nadelstichverordnung NastV, verlautbart im BGBI.II 
Nr.16/2013, in Österreich in Kraft und setzt mithin diese EU-Richtlinie in nationales Recht um. Damit 
regelt die NastV konkretisierend die bestehenden Vorschriften im ArbeitnehmerInnenschutzgesetz 
(ASchG), und zwar mit einer zusätzlichen Erweiterung des Geltungsbereiches. Diese Erweiterung 
erstreckt sich auch auf etwaige Subunternehmen. Scharfe oder spitze medizinische Instrumente im 
Sinne dieser Verordnung sind Arbeitsmittel zur Durchführung bestimmter medizinischer Tätigkeiten, 
die schneiden oder stechen und die Verletzungen und Infektionen verursachen können (z.B. 
Injektionsnadeln). 

Die in der NastV festgelegten Schutzmaßnahmen entspringen dem Grundsatz, jeder Benutzung solcher 
Instrumente ein adäquates Risiko beizumessen. Denn die Nadelstichverletzung zählt zu den häufigsten 
Arbeitsunfällen im Gesundheits- und Bioforschungsbereich. Verlässliche Zahlen fehlen, aber man geht 
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europaweit von bis zu 1,2 Millionen Nadelstichverletzungen pro Jahr aus. Ein Großteil der 
Zwischenfälle wird deshalb nicht gemeldet, weil einerseits die Schwere der Verletzungsfolgen 
unterschätzt wird, andererseits der Verlust des Arbeitsplatzes befürchtet wird. Gerade das Bewusstsein 
über das Risiko des Auftretens einer langdauernden Folgeerkrankung soll mit dieser Verordnung 
erhöht werden, weil erst mit dem Wissen systematisch Sicherheits- und Schutzmaßnahmen umgesetzt 
werden können. Solche Maßnahmen bestehen u.a. im den Arbeitgebern verordneten Einsatz 
alternativer Instrumente mit integrierten Sicherheits- und Schutzmechanismen. 

Für Arbeitnehmer gilt, dass, unabhängig von den konkreten Folgeschäden, eine Nadelstichverletzung 
meist ein stressreiches und häufig traumatisierendes Erlebnis ist, da wochenlange Angstzustände auf 
Grund der Unsicherheit folgen können. Diese unnötigen psychischen Belastungen der Arbeitnehmer 
sollen mit Hilfe der NastV weitgehend reduziert werden, wofür aber eine solide Unterweisung der 
Anwender und eine laufende Weiterbildung notwendig sein wird. 
 

P-34 Thyroid Cancer in Austria after the Chernobyl Disaster 

Hanns Moshammer, Hans-Peter Hutter 

MUW ZPH UHyg 

Austria was among the areas outside the former Soviet Union hardest hit by the fall-out following the 
nuclear accident at Chernobyl in April 1986. In the aftermath of this event several claims were made 
about measurable health effects in Western European countries. So far no comprehensive study has 
been conducted in Austria. 

If the findings in other Western European countries were causally related to the accident also an effect 
should be visible in Austria. Although a statistically significant effect on cancer incidence is unlikely, 
this endpoint was considered in the analysis because of its high emotional impact. 

No significant effect on cancer incidence was observed overall, but the spatial distribution of 
adolescent thyroid cancer in the years 1990-2004 was consistent with a small additional effect of the 
fall-out in the expected magnitude. Thyroid cancers displayed a generally increasing trend over the 
years which cannot with certainty be causally attributed to any specific event. But in the aftermath of 
the Chernobyl disaster the increase was most pronounced in the younger age group (below 20 years of 
age). Analyses by birth cohort are under way to underpin that finding. 

Thyroid cancers are rare. Thus even a small increase can cause a visible signal. Radionuclides of 
iodine are comparatively short-lived so that individual exposure was mostly determined by the actual 
fall-out patterns while for other cancers radionuclides with a longer half-life are responsible that were 
distributed and diluted after the disaster through food- and feed-stuff. This makes finding of an effect 
on other cancers much more difficult. The positive findings for thyroid cancer serve as an indicator of 
larger though undetectable effects on other cancers. 

 

P-35 Birth Effects of the Chernobyl Disaster in Austria 

Hanns Moshammer, Hans-Peter Hutter 

MUW ZPH UHyg 

Birth weight is a sensitive marker of a variety of negative influences on pregnancy, but it is not 
specific for any given detrimental factor. Equally, not all alterations are a consequence of noxious 
exposure, as other factors, such as height of the parents play a role in determining the weight of a child 
at birth. 

The highest radioactive burden after the reactor disaster occurred from May till August 1986. 
Pregnancies (life single births) were grouped according to how many months of the first trimester fell 
into this time frame (0, 1, 2 or 3 months). In fact, there was a significant (p<0.001) reduction in birth 
weight with increasing months of the first trimester included in the most harmful period. Although 
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significant, the effect was not particularly pronounced: if all three months of the first trimester fell 
within the most harmful period, then children were on average 2 g lighter at birth. Additionally, there 
was little consistency in the geographical distribution of the effect. 

Regarding chromosomal aberrations there are no comprehensive data available for the interesting 
period in Austria. But the existing incomplete data do suggest an increase in trisomies, although not 
trisomy 21, in children conceived in the months after the Chernobyl disaster. No effects were found on 
sex ratio of life births. 

 

P-36 Pause bitte: Erste Ergebnisse eines Cross-over-Experiments zur Erholungsfunktion 
bei Jugendlichen 

Hans-Peter Hutter1, Michael Kundi1, Lilly Damm1, Renate Eder2, Brigitte Allex2, Arne Arnberger2, 
Peter Tappler3, Marie Janson3 und Peter Wallner1 

1Institut für Umwelthygiene, Zentrum für Public Health, Medizinische Universität Wien; 2Institut für 
Landschaftsentwicklung, Erholungs- und Naturschutzplanung, Universität für Bodenkultur Wien; 
3Österreichisches Institut für Baubiologie und Bauökologie 

Hintergrund: Die Abnahme von Aufmerksamkeit und Konzentrationsfähigkeit im Laufe des 
Schultages erfordert ein geeignetes Pausenmanagement zur Erholung der SchülerInnen. Forschungen 
bez. Erwachsenen belegen, dass Grünräume eher geeignet sind, Stress abzubauen bzw. die geistige 
Leistungsfähigkeit wieder „aufzubauen“ als Innenräume und städtische, bebaute Bereiche. Die Frage, 
wo sich Jugendliche optimal erholen, wurde wissenschaftlich bisher kaum untersucht. 

Wir gingen der Frage nach, ob der Aufenthalt in verschiedenen Settings Einfluss auf Befindlichkeit, 
kardiorespiratorischen Zustand und geistige Leistungsfähigkeit der SchülerInnen hat. 

Methoden: In einem Cross-over-Experiment mit gesunden SchülerInnen (n=60; 16-18 Jahre) wurden 
psychologische und nicht-invasive physiologische Erhebungen bzw. Tests in drei unterschiedlichen 
Erholungsräumen (städtisch geprägt bis naturnahe) durchgeführt. Erfasst wurden Befindlichkeit 
(Eigenzustands-Skala von Nitsch), kognitive Leistungsfähigkeit (d2-Test) und restorative 
Landschaftswahrnehmung (Perceived Restorativeness Scale). Zur einfachen Testung der 
Lungenfunktion und des Herzkreislaufsystems wurden Peakflow- und Pulsoxymetrie eingesetzt. Die 
Erhebungen erfolgten vor, während und nach dem Aufenthalt in den drei Umwelten. Es wurden 
Feinstaub- und Kohlenstoffdioxidkonzentrationen sowie physikalische Umweltfaktoren (Temperatur, 
Luftfeuchte, Luftionen Schallpegel) gemessen. 

Ergebnisse: Erste Auswertungen der Befindlichkeitserhebung zeigen, dass die Ausgangssituation 
bezüglich des Eigenzustandes (Anstrengungsbereitschaft, Stimmungslage, Entspannung, Erholung, 
Wachheit, aktuelle Handlungsfähigkeit) nach der 1. Messung in den Klassenräumen an den drei Tagen 
mit jeweils unterschiedlichem Erholungsort praktisch gleich war. Obwohl im Außenbereich eine 
Verbesserung der Befindlichkeit in allen drei Erholungsräumen nachweisbar war, zeigte sich nach 
Rückkehr in die Klassenräume und weiterer Beanspruchung einzig nach Aufenthalt im naturnahen 
Erholungsraum ein nachhaltiger Effekt. 

Diskussion: Weitere Datenanalysen sind geplant. Nach Vorliegen weiterer Ergebnisse werden seitens 
der SchülerInnen Maßnahmen entwickelt, wie regenerierende Wirkungen bestimmter Räume und 
Aktivitäten in ihren Alltag bzw. Schulalltag integriert werden können. Maßnahmen zur Verbesserung 
der Zugänglichkeit dieser Räume werden EntscheidungsträgerInnen präsentiert. 

Projekt gefördert durch das Sparkling Science-Programm des Bundesministeriums für Wissenschaft 
und Forschung. 

 

P-37 Lebensbedingungen von Asylsuchenden in Österreich: Fokus Wandschimmel 

Georg Eckelsberger1, Elisabeth Gamperl1, Moritz Gottsauner-Wolf1, Fabian Lang1, Matej 
Kundracik1, Paul Pölzlbauer1, Peter Sim1, Florian Skrabal1, Sahel Zarinfard1, Peter Wallner2, 
Michael Kundi2, Hans-Peter Hutter2 
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1Dossier, Verein für Investigativen und Datenjournalismus, Wien; 2Institut für Umwelthygiene, 
Zentrum für Public Health, Medizinische Universität Wien 

Hintergrund: Österreich ist gemäß internationaler Abkommen verpflichtet, Flüchtlingen Asyl zu 
gewähren und diese menschenwürdig zu versorgen. Für die Dauer des Verfahrens sind die meisten 
AsylantragsstellerInnen (2013: ca. 18.000 Personen) in organisierten Unterkünften untergebracht (z.B. 
Pensionen, Gasthäuser). Medien berichteten über menschenunwürdige, teilweise 
gesundheitsschädliche Zustände in einzelnen Unterkünften (z.B. Schimmelbefall, zu geringes 
Luftvolumen pro Belegperson). Im Rahmen des Projekts „Asyl“ wurden erstmals die 
Lebensbedingungen von Asylsuchenden in Österreich untersucht. 

Material und Methoden: Im Sommer 2013 wurden Lokalaugenscheine in Asylunterkünften 
(Burgenland, Niederösterreich, Salzburg) durchgeführt. Neben einer Foto- und Videodokumentation 
erfolgte eine Beurteilung durch die UntersucherInnen sowie eine Befragung der Asylsuchenden und 
der BetreiberInnen der Unterkünfte. Dazu wurde eigens ein Kriterienkatalog entwickelt (u.a. Lage der 
Unterkunft, Infrastruktur der Umgebung, Betreuung/Verpflegung). Der Fragenkatalog wurde vor Ort 
ausgefüllt. 

Ergebnisse: Die Recherche ergab eine Liste von 98 Asylunterkünften. Davon konnten 79 Quartiere 
begutachtet und dokumentiert werden (rund 4.250 Fotos und 56 Stunden Videomaterial). In rund 32% 
der untersuchten Quartiere (n=25) wurde teils massiver Schimmelbefall in Wohn- und Nassräumen 
registriert. In weiteren 15 Unterkünften bestand Verdacht auf Schimmelbefall. Weiters zeigten sich 
systematische Mängel bei der Unterbringung von Asylsuchenden hinsichtlich hygienischer 
Überstände, schlechter Verpflegung und rassistischen Umgangs. 

Diskussion: Schimmel und Wandfeuchte in Innenräumen stellen ein Gesundheitsrisiko dar. Da bei 
einem Teil der Asylsuchenden aufgrund von Mangelernährung und/oder Strapazen als Flüchtling eine 
erhöhte Empfindlichkeit anzunehmen ist, sind die Befunde als gravierend zu bezeichnen. Die 
Schimmelpilzbelastung sollte minimiert werden. 

Neben den vorgefundenen Missständen zeigte die Erhebung v.a. mangelhafte bzw. fehlende Kontrolle 
der Unterkünfte durch die zuständigen Behörden bzw. deren Untätigkeit auf. Da die 
Untersuchungsergebnisse Momentaufnahmen sind, ist es nicht auszuschließen, dass sich die Zustände 
in den Quartieren seit der Erhebung geändert haben könnten. 

Die Ergebnisse stellen ein weiteres Beispiel dafür dar, dass Menschen mit niedrigem Sozialstatus 
erhöhten Umweltbelastungen ausgesetzt sind (Stichwort „Umweltgerechtigkeit“). 

 

P-38 Intensity of particulate matter and culturable bacteria in urban and rural air 

H. Galler1, M. Miesebner2, D. Haas1, A. Pletzer2, J. Habib1, G. Zarfel1, J. Luxner1, G. Feierl1, A.J. 
Grisold1, F.F. Reinthaler1 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, 2 FH Joanneum, University of Applied Science, Graz, Austria 

Background The atmosphere serves as a transport medium for airborne particles and microorganisms. 
The aim of this study was to measure the concentrations of airborne particulate matter and airborne 
culturable bacteria in an urban and rural area in the winter months. Meteorological parameters such as 
air temperature, relative humidity and wind velocity were recorded. 

Methods Air samples (n=20) were taken in an urban area with heavy traffic and in an intensive 
agricultural used area. Air collection was performed with the particle counter APC M3 for particulate 
matter and with the AGI-30 impinger for airborne mesophilic bacteria. Cultivation and selection of the 
collected bacteria was done on different culture media; tryptic-soy agar for the total bacterial 
concentration, Endo-agar for Enterobacteriaceae, CNA-agar for Staphylococcaceae and Slanetz-
Bartley-agar for Enterococcacea. Identification was performed using MALDI-TOF-MS and 16S 
rDNA PCR. 
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Results In the urban air the total median value of particulate matter counts was 3.5x107 pa/m³ and 
3.2x107 pa/m³ in the rural air. The number of fine particles was 10-fold higher in the rural with 
3.9x108 pa/m³ than in the urban air with 4.2x107 pa/m³. The total concentration of bacteria in the 
urban and rural air varies between 1.6x100 – 6.4x101 cfu/m³ and 1.0x100 – 4.9x102 cfu/m³, 
respectively. The total median concentration of bacteria in the urban and rural air was 1.1x101 cfu/m³. 
Qualitative results showed Enterobacteriaceae such as Pantoea agglomerans and Leclercia 
adecarboxylata and Staphylococcaceae. 

Conclusions The total median values of particulate matter and the total concentration of bacteria in an 
urban and rural area were similar but culturable bacteria reached 10-fold higher peaks in the rural area. 
This study recommends further investigations of influences on airborne bacterial concentrations and 
species. 

 

P-39 Intensity of particulate matter and culturable fungi in urban and rural air 

D. Haas1, A. Pletzer2, H. Galler1, M. Miesebner2, J. Habib1, G. Zarfel1, J. Luxner1, A.J. Grisold1, 
F.F. Reinthaler1 

1 Institute of Hygiene, Microbiology and Environmental Medicine, Medical University of Graz, 
Austria, 2 FH Joanneum, University of Applied Science, Graz, Austria 

Background: The atmosphere is a carrier and transport medium of microorganisms and dust particles. 
This study aimed to measure the concentrations of particulate matter and culturable fungi in urban and 
rural air in the winter months. Meteorological parameters such as air temperature, relative humidity 
and wind velocity were also recorded. 

Method: Air samples (n=20) were conducted in an urban traffic area and in an intensively used 
agricultural area. The air collection devices were placed in 1.50 m above the ground. The particle 
measurements were performed with the particle counter APC M3. The culturable fungi were collected 
by the air sampler MAS 100 ® and incubated on maltextract agar and dichloran glycerol agar at 25°C 
for 7 days. 

Results: In the urban air the total median value of particulate matter was 3.5x10E7 pa/m³ and 
3,2x10E7 pa/m³ in the rural air. The number of fine particles was 10-fold higher in the rural with 
3.9x10E8 pa/m³ than in the urban air with 4.2x10E7 pa/m³. The total number of fungal spores in the 
rural and urban air was 9.0x10² and 7.8x10² cfu/m³, respectively. The airborne spore concentrations of 
Aspergillus and Penicillium remained constant during the winter months and showed significantly 
lower concentrations than that of Cladosporium. The spore concentrations of Cladosporium increased 
significantly (p= <0.001) with air temperature but were independent of RH. A significant high impact 
(p=<0.05) of the relative humidity on the airborne spore concentrations of Penicillium spp. was found 
in winter. 

Conclusion: The concentrations of particulate matter in urban and rural air were similar but the 
airborne culturable fungi were higher in the rural area. It would be interesting to find out which factors 
influence the particle intensity in the rural air. 

 

P-40 Identification and characterization of antibiotic-producing Actinomycetes from fish 
microbiome 

Mansooreh Jami, Konrad J. Domig, Wolfgang Kneifel 

BOKU — University of Natural Resources and Life Sciences, Department of Food Science and 
Technology, Institute of Food Science 

The phylum Actinobacteria contains fifty five families, two hundred and forty genera, and three 
thousand bacteria species that are commonly found in soil, freshwater and marine environments. They 
are commonly known as producers of antibiotics and other useful secondary metabolites. In fact 70-
80% of the commercially available secondary metabolites have been isolated and characterized from 
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different Actinomycetes species. The diversity of Actinomycetes is of extraordinary significance in 
several areas of science and medicine, particularly in antibiotic production. New drugs, especially 
antibiotics, are urgently needed to counter and reverse the spread of antibiotic pathogens and to 
combat life-threating disease source as cancer. It is acknowledged that the most promising source of 
new drugs remain natural products. The fish microbiome is a largely unexplored source for 
Actinomycetes with potential to produce biologically active compounds. Consequently, we set out to 
isolate and characterize the community of Actinobacteria from two fresh water fish microbiome 
including snow trout and anjak (Schizothorax zarudyi, Scizocypris altidorsalis) through a range of 
selective isolation procedure and culture independent methods (16S rRNA gene sequencing). 
Interesting diversity of actinobacteria was observed and characterized in this work. These results are 
reported for the first time from fish Microbiome and expand the scope to functionally characterize 
novel actinobacteria and their metabolites for the potential novel molecules of medicine interest. 
 

P-41 Urban prevalence of Listeria spp. and Listeria monocytogenes in public lavatories 
and on shoe soles of facility patrons in the European capital city Vienna 

D. Schoder1, 2*, A. Schmalwieser3, K. Szakmary-Brändle1, B. Stessl1, M. Wagner1 

1Institute of Milk Hygiene, Milk Technology and Food Science, Department of Veterinary Public 
Health and Food Science, University of Veterinary Medicine, Veterinärplatz 1, 1210 Vienna, Austria., 
2Veterinarians without Borders Austria, Veterinärplatz 1, 1210 Vienna, Austria., 3Institute of 
Physiology and Biophysics, University of Veterinary Medicine, Veterinärplatz 1, 1210 Vienna, Austria 

The aim of this study was to determine the prevalence of Listeria spp. and Listeria monocytogenes (L. 
monocytogenes) in urban public lavatories and on shoe soles of facility patrons in a European capital 
city. More than 91% of all municipal public lavatories in Vienna close to public hubs were included in 
this study. Overall, 373 swab samples of public lavatories and shoes of facility patrons were enriched, 
according to ISO 11290-1. L. monocytogenes isolates were subtyped using pulsed field gel 
electrophoresis. A total of 24 samples were positive for Listeria spp., yielding an overall prevalence of 
6.4% (24/373). L. monocytogenes was found in 2.1% (8/373) of all samples. Swabs from lavatories in 
parks, container lavatories and lavatories at markets had the highest prevalences of 20.7% (6/29), 20% 
(2/10) and 12.5% (1/8) Listeria spp., respectively. These detection rates were statistically significantly 
higher than those associated with lavatories in shopping centers (p=0.003, p=0.002, p=0.02) and at 
public transport locations (p=0.0004, p=0.005, p=0.02). Shoes sampled at Christmas markets showed 
the highest Listeria spp. and L. monocytogenes prevalences of 80% and 40%, respectively. With 
regard to shoe-type, Listeria spp. detection rates were 14.3% (winter boots), 13.3% (hiking boots), 
sport shoes (5.9%) and brogues (5.1%). No Listeria spp. were found on shoe soles that had smooth 
treads (0/76), while Listeria spp. were detected on 19.5% (8/41) of medium depth tread shoe types and 
on 9.4% (3/32) of deep tread shoes. This data suggests that soil environment is still one of the most 
important reservoirs for the foodborne pathogen L. monocytogenes. 

 

P-42 Influence of environmental factors on phage-bacteria interaction and on efficacy 
and survival of the phage P100 

Fister Susanne 1, Robben Christian 1, Schoder Dagmar 1, 2, Wagner Martin 2, Rossmanith Peter 1, 2* 

1: Christian-Doppler-Laboratory For Monitoring of Microbial Contaminants (CD-MOMICO), 2: 
Institute for Milk Hygiene, Milk Technology and Food Science, Department of Farm Animal and 
Public Health, University of Veterinary Medicine Vienna 

Introduction: 

Effectiveness of bacteriophages for elimination of food pathogens was described in several 
publications. Most of these experiments were done using restricted growth conditions on laboratory 
scale. However, host-virus interaction, adsorption and replication of phages are depended on the 
growth rate of the host and the physical and chemical environment. 

Purpose: 
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The aim of the study was to investigate the influence of temperature, salt concentrations, pH, and 
detergents on survival of P-100 phage and host-virus interaction under these conditions. 

Methods: 

Bacterial growth over a time of ≥100 days at different temperature was determined with and without 
infection using plate counts and measurement of optical density. The survival of phages at and their 
ability to attach to and to replicate in host cells at different pHs, salt and detergent concentrations was 
monitored using plaque assays and adsorption tests. Additional the survival of P-100 in smear water 
was tested at 4°C and 10°C. 

Results: 

Efficacy of the phages was dependent on temperature and host-virus ratio and best results were 
achieved at 4°C with high phage concentrations. At 10° and 20°C re-growth of bacteria was observed. 
Survival of bacteriophages was not depended on temperature. Within the first 37 days the phage-titer 
was decreasing 1.5 log10 in SM Puffer and 3-4 log10 in smear water. Phage infectivity was lost at pH 
2 and pH 12 within one hour, but not at high salt or detergent concentrations. Attachment of the 
phages to the host was observed under all tested conditions, whereas replication was dependent on 
growth of the bacteria in these environments. 

Significance: 

The high efficacy of phage treatments in food production plants is the basis of their use. This 
investigation demonstrates that environmental factors do significantly influence the performance of 
such treatments. This has to be considered when bacteriophages are used as emergency treatment. 

 

P-43 Screening And Characterisation Of Bacteriophage P-100 Insensitive Listeria 
Monocytogenes Isolates In Austrian Dairy Plants 

Fister Susanne 1, Fuchs Sabine 1, Stessl Beatrix 2, Schoder Dagmar 1, 2, Wagner Martin 2, 
Rossmanith Peter 1, 2 

1: Christian Doppler Laboratory for Monitoring of Microbial Contaminants (CD-MOMICO), 2: 
Institute for Milk Hygiene, Milk Technology and Food Science;, Department of Farm Animal and 
Public Health in Veterinary Medicine, University of Veterinary Medicine Vienna 

Introduction: 

Listeria monocytogenes is one of the most important food-borne pathogens. Although there are 
different ways for decontamination the use of bacteriophages is an option that becomes more and more 
popular. A phage to combat Listeria is P-100 which is also commercially available. P-100 is 
frequently used in food production nowadays but there is not much known about occurrence and the 
development of resistance against it. 

Purpose: 

L. monocytogenes isolates obtained from Austrian dairies were screened for P-100 resistance and the 
frequency of occurring resistances before and after P-100 treatments was examined. Moreover the 
efficacy of different phage to bacteria ratios and the development of resistance were investigated and 
the detected insensitive isolates were molecularbiological subtyped. 

Methods: 

Cross-streak-tests (Miller 1998) were used for the screening of phage insensitive isolates. 
Measurement of optical density and CFU determinations using different phage to bacteria ratios, 
adsorption tests (Wendlinger et al. 1996) as well as PCR (Rossmanith et al. 2006 and Dourmith et al. 
2004) and PFGE were carried out. 

Results: 

Thirteen out of 502 isolates were found to be insensitive to P100. Seven of these isolates, all from 
2001, derived from four different plants. Six insensitive isolates have been found in 2011 and 2012 in 
one dairy in which P100 was introduced in 2010. Before 2010 no insensitive isolates were found in 
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this facility. 

None of the insensitive isolates showed significant changes in cell number or in growth curves 
compared to uninfected controls regardless of bacteria to virus ratio. The phage P-100 was not able to 
attach or replicate in insensitive isolates. 

Significance: 

Incorrect use of bacteriophages can enhance the development of resistances and render treatment with 
phages less effective. Therefore parameters regarding efficacy of phages, occurrence and development 
of phage resistance have to be observed to avoid the development in future. 
 

P-44 ESBL (Extended spectrum beta lactamases) harbouring Enterobacteriaceae isolated 
from retail chicken, minced meat, broiler and fattening pig faeces in Styria/Austria 

Gernot Zarfel, Herbert Galler, Christian Petternel, Michaela Lipp, Josefa Luxner, Doris Haas, Juliana 
Habib, Alexandra Badura, Clemens Kittinger, Volker Strenger, Peter Pless, Franz F. Reinthaler, 
Gebhard Feierl 

Institute of Hygiene, Microbiology and Environmental Medicine Medical University of Graz 
Universitätsplatz 4 8010 Graz Austria, Department of Paediatrics and Adolescence Medicine Medical 
University of Graz Auenbruggerplatz 34/2 8036 Graz Austria, Animal Health Service of the 
Department of Veterinary Administration Styrian Government, Friedrichgasse 9 8010 Graz Austria 

Background: ESBL (Extended spectrum beta lactamases) harbouring Enterobacteriaceae are 
considered as a growing public health problem. Possible sources of ESBL Enterobacteriaceae, are 
farm animals and meat. 

Objectives: The aim of this study was to determine the occurrence and the genotypes of resistance 
mediating gene groups of ESBL carrying gram negative bacteria, from retail chicken, minced meat, 
broiler and fattening pig faeces. 

Methods: Fresh retail chicken (n=50) and minced meat (n=100) were collected from stores and local 
butcher shops. Faeces from intestine of broiler (n=100) and swine (n=75) samples were taken at the 
slaughtering process. 

All specimens were cultured on chromeIDTM-ESBL (bioMérieux) agar. Identification was done by 
MALDI-TOF-MS Axima™ Assurance and VITEK®2. Phenotypic ESBL positive strains were 
screened for gene the groups CTX-M, TEM, SHV, VEB, GES, PER1-2. 

Conclusions: In samples from chicken (meat and faeces) only three different genes could be detected 
(all in E. coli). CTX-M-1 was the dominant gene, with 54% of the ESBL positive E. coli. SHV (SHV-
12 and SHV-2) ESBL was also very common. 

In contrast samples from swine more different ESBL gene(families) could be detected, like TEM-52 
and CTX-M-14 (member of the CTX-M-9 subgroup), CTX-M-32 and also SHV-12. CTX-M-1 (80% 
of swine ESBL E. coli), was similar also the dominant gene. 

Overall it seems that there is a difference in the occurrence and frequencies of non-CTX-M-1 ESBL 
between pig and chicken samples. 

POSTERSESSION 4 

P-45 How safe is European Internet cheese? A purchase and microbiological investigation 

D. Schoder1*, A. Strauß1, K. Szakmary-Brändle1, M. Wagner1 

1Institute of Milk Hygiene, Milk Technology and Food Science, Department of Veterinary Public 
Health and Food Science, University of Veterinary Medicine, Veterinärplatz 1, 1210 Vienna, Austria 
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The suitability for consumers of a variety of raw milk cheeses purchased over the Internet was 
investigated in terms of packaging, labelling, physicochemical parameters and microbiological safety. 
108 purchases from seven European countries were examined. The prevalences of Salmonella spp., L. 
monocytogenes, E. coli and coagulase positive staphylococci (SA)were determined. All 108 samples 
were described on websites as raw milk cheeses and thereby qualified for this study. However, after 
delivery it was noted that 4.6% (5/108) of cheeses were labelled to be manufactured from heat-treated 
or pasteurized milk. Delivery duration ranged from 24 hours to six days, receipt cheese temperatures 
ranged between 5 - 23 °C, whereas in 61.5% of all cases the temperature was higher than 15 °C. 
Cheese labelling was examined in respect of EC Guideline 2000/13 and Regulation No. 853/2004. 
Only 17.6 % (19/108) of cheeses were properly labelled. In 50.9%, 48.9%, 46.3% and 39.8% of all 
cases (i) specific storage requirements, (ii) name and address of the manufacturer/packer or seller, (iii) 
net weight and (iv) minimum shelf life, were missing. Even the labelling information “made from raw 
milk” was not apparent on 36% of all cheese items delivered. None of the 108 investigated cheeses 
showed a pH ≤5.0 and aw value ≤0.94. For 2 samples (0.9%) and 11 samples (10.2%) the pH and the 
aw value was ≤4.4 or ≤0.92 at least at one of the three time points. E. coli and SA could be detected in 
a total of 29.6% (32/108) and 8.3% (9/108) of samples, respectively. The foodborne pathogen L. 
monocytogenes was detected in 1.9% of all samples, one of which had counts of 9.5 x 103 CFU/g, 
whereas Salmonella spp. was not detected.Results reveal that labelling and hygiene concerns about the 
safety of Internet purchased cheeses in Europe are justified 

 

P-46 Population diversity of Listeria monocytogenes in quargel (acid curd cheese) lots 
recalled during the multinational listeriosis outbreak 2009/2010 

D. Schoder1, 2*, B. Stessl 1, K. Szakmary-Brändle 1, P. Rossmanith 2, M. Wagner 1 

1Institute of Milk Hygiene, Milk Technology and Food Science, Department of Veterinary Public 
Health and Food Science, University of Veterinary Medicine, Veterinärplatz 1, 1210 Vienna, Austria., 
2 Christian Doppler Laboratory for Monitoring of Microbial Contaminants, University of Veterinary 
Medicine, Veterinärplatz 1, 1210 Vienna, Austria 

It has been possible to determine the genotype diversity of Listeria monocytogenes in the actual cheese 
lots of acid curd cheese that caused a multinational outbreak between 2009 and 2010. Following 
product recall in January 2010 all lots were investigated. A total of 422 L. monocytogenes isolates 
were characterized by genotyping. In a first approach the PCR serogroups were defined by multiplex-
PCR assays. Subsequently, the isolates were subtyped by pulsed-field gel electrophoresis (PFGE) and 
multi-locus sequence typing (MLST). Sequence types were assigned by submitting the DNA 
sequences to the Listeria MLST database at the Institute Pasteur. The serogroup PCR resulted in a 
homogeneous 1/2a - 3a (genetic linage II) cluster. The generated PFGE patterns divided the strains 
into two clusters (type 1 and 2) diverging at a homogeneity level of 74%. PFGE-type 2 was 
predominant, accounting for 98.3% (n=415/422) of the isolates and was isolated during the whole 
period of acid curd cheese processing (01.12.2009-13.01.2010). 1.7% of all tested L. monocytogenes 
isolates (n=7/422) belonged to PFGE-type 1 and were isolated from 28% of all cheese lots (n= 5/18) 
produced between the time span of 08.12.2009 to 13.01.2010. Furthermore, PFGE-type 1 and 2 
showed the same PFGE patterns as the human outbreak strains (clone 1 and clone 2). 

 

P-47 Identification and typing of Staphylococcus aureus isolated along the milk chain, in 
Tanzania, East Africa 

D. Schoder1, 2*, A. Zangana1, K. Gutser1, A. Maichin1, J. Laffa2 

1Institute of Milk Hygiene, Milk Technology, and Food Science, Department of Veterinary Public 
Health and Food Science, University of Veterinary Medicine, Veterinärplatz 1, 1210 Vienna, Austria., 
2Veterinarians without Borders Austria, Veterinärplatz 1, 1210 Vienna, Austria. 

In Tanzania pastoralists such as the Maasai and small urban farmers are responsible for the country’s 
milk production, whereby 95% of the national milk is sold without regulation. This study set out the 
identification and typing of Staphylococcus aureus (SA) isolated throughout the milk chain in 
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Tanzania. Samples were taken from (i) production-level (pastoralists, urban farmers), (ii) collection-
level (middlemen and depots), (iii) processors (dairies) and (iv) retailers (kiosks). Samples were 
analyzed for coagulase positive staphylococci and subsequently typed by enzymatic activities, 
enterotoxin production, lyses by phages, Pulse-field-gel electrophoreses and the resistance pattern to 
antibiotics. All in all 200 milk samples were collected in regions of Dar-es-Salaam and Lake Victoria, 
respectively. 37 of the 200 samples (18.5%) were identified as SA positive. 11 different biotypes were 
found and the predominant type accounted for 21.6% of all SA isolates (8/37). 32%, 43% and 92% of 
the isolates were ß-hemolytic (12/37), egg yolk (16/37) and clumping factor positive (34/37). 54.1% 
(20/37) were positive for enterotoxin genes and 81.1% (30/37) of all strains were Penicillin resistant, 
further 37.8% of the strains were resistant to ≥ 2 antibiotics. 43% (16/37) of all strains were non-
typeable by a set of 32 phages containing human, bovine and small ruminant phages. 43,2% (16/37) of 
the isolates were lysed by bovine phages. The most common phage types were type 81 (human, 15 
isolates), 108 (bovine, 11 isolates) and type 117 and 111 (bovine, 7 isolates each). We can conclude 
that milk in Tanzania is an important reservoir and vector of enterotoxigenic, antibiotic resistant 
strains of Staphylococcus aureus. 
 

P-48 VTEC/STEC in food – „seropathotype concept“: Austrian risk assessment changes 
EFSA, ISO and European Commission pathogenicity assessments 

Günther Kraus1, Carolin Krejci2, Sabine Schlager1, Michaela Mann1 

1 Austrian Agency for Health and Food Safety, 2 Austrian Ministry for Health 

Based on the “seropathotype concept” postulated by Karmali, only six VTEC serogroups (O26, O103, 
O104, O111, O145, O157) were assessed as pathogenic by EFSA, ISO and the European Commission. 

The Austrian Ministry for Health (BMG) and AGES experts doubted this concept. Risk assessment 
and data from the “Austrian National Reference Center for Escherichia coli including Verotoxin 
producing E. coli” demonstrated that other VTEC serotypes are also a hazard for humans and that a 
“seropathotype concept” is not sufficient for the assessment of pathogenicity: 41 % of human VTEC 
cases in Austria were caused by other than the above mentioned six serotypes (2009 – 2011, n = 327). 
These findings were supported by data from Germany and EFSA/ECDC. Therefore EFSA was asked 
for an updated pathogenicity assessment, especially considering VTEC in ready to eat food. Draft 
documents distributed by ISO and the European Commission were also challenged critically. 

The results of the Austrian initiatives: 

· EFSA abandoned the “seropathotype concept” 

· the ISO 13136 draft was adapted 

· and the European Commission published the following: 

“….. It cannot be excluded that other (comment: other than O157, O26, O103, O111, O145 and 
O104:H4) STEC serogroups may be pathogenic to humans as well. In fact, such STEC may cause less 
severe forms of disease such as diarrhoea and or bloody diarrhoea or may also cause HUS and 
therefore represent a hazard for the consumer’s health.” 
 

P-49 QMRAcatch – ein anwenderfreundliches Computertool für die Simulationen der 
mikrobiologischen Wasserqualität unter Einbeziehung der Verschmutzungsquellen 
sowie des Infektionsrisikos 

Alfred Paul Blaschke1, 2, Andreas H. Farnleitner1, 3, Julia Derx 1, 2, Jack Schijven4 

1 Interuniversity Cooperation Centre for Water and Health, www.waterandhealth.at, 2 Vienna 
University of Technology, Institute of Hydraulic Engineering and Water Resources Management, 
E222/2, Karlsplatz, 13 A-1040 Vienna, Austria; E-mail: blaschke@tuwien.ac.at, 3 Vienna University 
of Technology, Institute of Chemical Engineering, Research Group Environmental Microbiology and 
Molecular Ecology, Gumpendorferstraße 1a, 1060 Vienna, Austria, 4 National Institute for Public 
Health and the Environment (RIVM), Expert Centre for Methodology and Information Services, PO 
Box 1, 3720 BA Bilthoven, The Netherlands 
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Mit dem Rechentool QMRAcatch wird das Ziel verfolgt, aufgrund unterschiedlicher Eintragspfade 
von fäkaler Belastung in ein Gewässer, die Konzentration pathogener Mikroorganismen abzuschätzen. 
Dazu werden standardisierte Fäkalindikatoren für die Summe der fäkalen Einträge (E.coli, 
Enterokokken), herkunftsassoziierte genetische Fäkalmarker (z.B. Bacteroidetes) sowie ausgewählte 
pathogene Mikroorganismen (Referenzpathogene) zur Risikoabschätzung (Enterovirus, Norovirus, 
Campylobacter, Kryptosporidien), welche einer bestimmten Belastungsquelle zugeordnet werden 
können(z.B. Mensch vs. Tier), in die Berechnungen einbezogen. Fäkalindikatoren und 
herkunftsassoziierte genetische Fäkalmarker werden verwendet, um die Modellergebnisse zu 
überprüfen. Mit dem Modellierungstool können für das betrachtete Gewässer mikrobielle Belastungen 
durch Einleitungen von Roh- und behandelten Abwasser, Beeinflussungen durch Oberflächenabfluss 
von landwirtschaftlichen Flächen und Überschwemmungsgebieten (Nutztiere und Wildtiere) und 
direkte Fäkaleinträge (Vögel) berücksichtigt werden. 

Mit Hilfe des Tools kann anhand der gewählten Referenzpathogene unter Einbeziehung von Dosis-
Wirkungs-Modellierungen auf die zur Erreichung der wasserhygienischen Anforderungen an Bade- 
oder Trinkwasser notwendigen Management- bzw. Aufbereitungserfordernisse geschlossen werden. 

QMRAcatch bietet eine benutzerfreundliche Programmoberfläche (Mathematica, Wolfram Inc.), in 
der Werte der unterschiedlichen Variablen von niedrig, mittel oder hohen als Standardwerte 
(Literaturwerte) ausgewählt werden können oder es auch möglich ist diese Parameter frei zu wählen. 

Unter den vielen Variablen sind die Konzentrationen der betrachteten Indikatoren und 
Referenzpathogene, die in rohem Abwasser vorkommen, die Entfernung der Mikroorganismen bei der 
Abwasserbehandlung, das Volumen aus den Regenwasserüberläufen, die Konzentrationen und 
Verbreitung von Mikroorganismen in tierischen Fäzes im Einzugsgebiet des Gewässers sowie die 
Entfernung von Mikroorganismen während dem Transport im Gewässer die wesentlichsten Parameter 
für die Berechnungen. 

Die Prozesse, die die Konzentration von Mikroorganismen im Gewässer bestimmen, sind im 
Wesentlichen die Verdünnung und die temperaturabhängige Inaktivierung oder das Absterben. Zur 
Berechnung dieser Einflüsse sind sowohl hydraulische wie auch mikrobiologische Ansätze im Modell 
berücksichtigt. Diese Modellansatz verbindet die Elemente der traditionelle Indikation mittels 
Fäkalindikatoren mit der mikrobieller Herkunftsbestimmung (MST) sowie der quantiativen 
mikrobiellen Risikoabschätzung (QMRA) und wird als richtungsweisend für die Lösung komplexer 
Problemstellung angesehen. 

 

P-50 Microbial water quality at alluvial backwaters can be influenced by internal and 
external faecal pollution sources 

Christina Frick1, 2, 5, Julia Vierheilig2, 3, 5, Theodossia Natiotis-Tsaka1, A. Kirschner4, 5, Alfred P. 
Blaschke5, 6, Regina Sommer4, 5 and Andreas H. Farnleitner3, 5 

1Municipal Department 39, IFUM–Laboratories of Environmental Medicine, Feldg 9, A-1080 Vienna 
2Centre for Water Resource Systems (CWRS), Vienna Univ of Technology, Karlspl 13/222, A-1040 
Vienna, 3Inst of Chemical Engineering, Environmental Microbiology and Molecular Ecology, Vienna 
Univ of Technology, Gumpendorfer Straße 1a/166-5-2, A-1060 Vienna, 4Inst for Hygiene and Applied 
Immunology, Medical Univ of Vienna, Kinderspitalg 15, A-1090 Vienna, 5Interuniversity Cooperation 
Centre for Water and Health, www.waterandhealth.at, 6Inst of Hydraulic Engineering and Water 
Resources Management, Vienna Univ of Technology, Karlspl 13/222, A-1040 Vienna 

Besides water resources from alpine karst regions, alluvial backwater areas are crucial to ensure a 
sustainable drinking water supply in Austria. There is much knowledge on the ecology of alluvial 
backwater resources, but very little is known on the health-related microbiological quality. Faecal 
pollution constitutes a significant hazard to these important water resources. In the past only external 
faecal pollution sources from the main river have been considered for microbial water quality 
considerations. The aim of this study was to investigate the importance of external sources, such as 
sewage impact from waste water treatment plants, but also from internal sources, such as wild life 
living in the backwater area. Investigations were based on the cultivation based enumeration of faecal 
indicator bacteria Escherichia coli, intestinal enterococci and Clostridium perfringens. Surface water 
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samples from nine representatively chosen water bodies from the wetland and an additional sampling 
site from the river Danube were investigated monthly from 2010 to 2013. The selected sampling sites 
represent water bodies with differing connectivity to the river and varying influence from faecal 
droppings of wild animals. Sampling sites with low connectivity to the Danube and minor animal 
influence revealed low faecal contamination (≤ 100 E.coli and ≤ 40 enterococci CFU/100ml). Water 
bodies with high or mediumconnectivity or with high potential animal impact showed a low to 
criticalfaecal contamination (critical means: >1.000-10.000 E. coli and >400-4.000 enterococci 
CFU/100ml). The results demonstrate that faecal contamination in alluvial backwater areas can 
originate from allochthonous sources (the river) and authochthonous sources (wild animals). Surface 
and groundwater resource management therefore has to consider both potential contamination sources. 
The recovered results are also a basis for further modelling efforts. Future investigations of genetic 
faecal markers will provide more details on the faecal sources. 

This study was funded by the GWRS Vienna (MA31) and the Vienna Doctoral Programme on Water 
Resources Systems (FWF W1219-N22). 

 

P-51 Integration of internal amplification control in quantitative PCR methods for 
microbial faecal source tracking 

Gudrun Schnitzer 1, Alexander K.T. Kirschner 2, 3, Robert Mach 4, Andreas H. Farnleitner 1, 3 & 
Georg H. Reischer 1, 3 

1 Research Group Environmental Microbiology and Molecular Ecology, Institute for Chemical 
Engineering, Vienna University of Technology, Gumpendorfer Straße 1a/166-5-2, A-1060 Vienna, 
Austria email: gudi_schnitzer@gmx.at, 2 Institute for Hygiene and Applied Immunology, Medical 
University of Vienna, Kinderspitalgasse 15, 1090 Vienna, Austria, 3 Interuniversity Cooperation 
Centre Water & Health, email: www.waterandhealth.at, 4 Institute of Chemical Engineering & 
Technical Biosciences, Vienna University of Technology, Gumpendorfer Straße 1a, 1060 Vienna, 
Austria 

PCR applications are often affected by the presence of PCR inhibitors in sample DNA extracts. The 
application of an internal amplification control (IAC) is a critical safeguard against false negative 
results and serves as quality assurance. This study established and evaluated a quantitative PCR assay 
targeting genetic markers associated with human faecal material (HF183) in combination with two 
different IAC approaches. 

Cross-reactions between the HF183 assay and the applied IACs in the qPCR, were assessed by a 
combining different template concentrations of the HF183 marker and the IACs. The first IAC 
approach used an artificial DNA target with the HF183 primers but a different 5'-nuclease probe 
carrying a distinct fluorophore. The two assays showed strong mutual influence leading to interference 
at concentration ratios >10 between HF183 and IAC making its application impractical. The second 
approach used a completely different qPCR assay (targeting the ntb2 gene from tobacco). HF183 and 
the ntb2 assay showed no interference for 3 orders of magnitude in template ratios. In its final format, 
1000 copies of the IAC template was were added to each qPCR and compared to reference samples. 
The ntb2 IAC was extensively tested during the evaluation of the HF183 assay on environmental 
samples (faeces, water) and proved to be a stable and practical tool for checking inhibition. In 
conclusion it could be shown that a completely independent IAC assay might be superior in 
performance and much more flexible than custom-built IAC-assays with targets highly similar to the 
diagnostic marker. 

 

P-52 OCCURRENCE OF VIBRIO CHOLERAE O1/O139 AND NON-O1/NON-O139 
LYTIC PHAGES IN LAKE NEUSIEDLER SEE, AUSTRIA 

A. Kirschner 1, 2, L. Antonitsch 1, C. Schobesberger 1, S. Richter 3, R. Sommer 1, 2 

1 Medical University Vienna, Institute for Hygiene and Applied Immunology, Vienna, Austria., 2 
Interuniversity Cooperation Centre for Water & Health, www.waterandhealth.at, 3 Austrian Agency 
for Health & Food Safety, Institute for Veterinary Disease Control, Austria 
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Lytic Vibrio cholerae phages play an important role in pathogenicity evolution and the control of 
seasonal cholerae epidemics. Recently, vibriophages were also suggested as biomonitoring indicators 
for the presence of V.cholerae O1/O139 in the aquatic environment. In Austria, V.cholerae non-
O1/non-O139 have caused several ear and wound infections and were shown to be autochthonous to 
the alkaline Lake Neusiedler See. Up to now, no serogroup O1/O139 positive isolate was retrieved 
from the lake. During summer 2012, vibriophages were used to biomonitor the presence of V.cholerae 
O1/O139 at five ecologically different stations in the lake, as well as V.cholerae O3, O16, O36 and 
O41, which have partly caused infections in humans exposed to the lake water. Phages infecting 
serogroup O1 reference strain were found at one station (reed habitat) on three occasions (max. 3 PFU 
per 200 ml), phages infecting serogroup O139 reference strain were detected at each station multiple 
times (max. 34 PFU per 200 ml). Host-range tests of all O1 phages indicated specificity for this 
serogroup; host-range tests for O139 phages indicated specificity for the majority of the investigated 
phages for this serogroup, suggesting that unculturable V.cholerae O1 and O139 strains are present in 
the lake. Phages for all other serogroups included in the investigation were also found regularly. 
Highest numbers of phages were detected in the reed habitat with up to 1200 PFU per 100 ml (O16). 
Host-range tests showed that 6 of the phages infecting V.cholerae O16 (n=22) and 5 of those infecting 
V.cholerae O36 (n=17) were also able to infect serogroup O1 or O139 reference strains. Selected 
phages were classified by electron microscopy to the families Podoviridae, Myoviridae and 
Siphoviridae. Our data suggest that lytic phages can be successfully used as biomonitoring tools for 
the presence of specific serogroups, including O1 and O139 in temperate aquatic ecosystems. 

 

P-53 Bäderhygiene: Trihalogenmethane versus Pseudomonas aeruginosa und Legionellen 

Wolfgang Mascher, Karl Fahler, Rainer Schmutz, Franz F. Reinthaler, Andrea Grisold und Franz 
Mascher 

Institut für Hygiene, Mikrobiologie und Umweltmedizin der Medizinischen Universität Graz 

Mit der neuen Bäderhygieneverordnung-BHygV (BGBl. II 321/2012) wurde mit den 
Trihalogenmethanen ein neuer Untersuchungsparameter eingeführt, der die Beurteilung einer 
eventuellen Gesundheitsgefährdung durch Desinfektionsnebenprodukte (DNP) ermöglichen soll. 
Weiters wurde zur besseren Beurteilung der Badewasseraufbereitung im Sinne einer Stufenkontrolle 
eine Probenahmestelle nach der Aufbereitung (nach Filter) vor Chlorung aufgenommen. 

Um DNPs wirksam aus dem Wasserkreislauf zu entfernen wird im Zuge einer Mehrschichtfiltration 
neben Quarzsand eine zusätzlich Filterschicht aus Hydroanthrazit oder Braunkohlenkoks eingesetzt. 
Im Zuge einer Studie hat sich gezeigt, dass nach Umstellung von einer Einschichtfiltration auf eine 
Mehrschichtfiltration mit Hydroanthrazit H sich die Filterablauf- und auch die Beckenwasserqualität 
hinsichtlich DNPs und gebundenem Chlor signifikant verbessert hat. Aber auch das freie Chlor wurde 
durch diese Änderung der Filtertechnik restlos entfernt. Schon nach kurzer Zeit haben sich in diesem 
nun von Desinfektionsmitteln restlos befreiten Filtermaterial Pseudomonas aeruginosa und 
Legionellen angesiedelt und teilweise auf erhebliche Konzentrationen vermehrt. Die Filterdesinfektion 
gestaltete sich äußerst schwierig. Es wurde versucht mit hohen Chlorkonzentrationen im 
Rückspülwasser und Einsatz von Chlordioxyd den bakteriologischen Problemen entgegenzuwirken. 

Die Ergebnisse dieser Studie zeigen, dass die Filtertechnik mit dem vordringlichen Ziel DNPs zu 
entfernen zu einer Verminderung der mikrobiologischen Qualität führen kann. Erst die neue 
Probenahmestelle nach Aufbereitung und vor Chlorung hat dazu geführt, dass das Ausmaß dieser 
mikrobiologischen Problematik erkannt werden konnte, da im Becken bzw. nach Chlorung durch die 
Desinfektion Pseudomonas aeruginosa und Legionellen wieder entfernt oder zumindest stark reduziert 
wurden. Wenn durch die Desinfektion das Gesundheitsrisiko für die Badegäste auch stark erniedrigt 
wird, kann eine Vermehrung von potentiellen Infektionserregern im Zuge der Badewasseraufbereitung 
nicht toleriert werden. 
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P-54 Assessment of environmental Vibrio cholerae microdiversity via multilocus-sequence 
analysis 

C. Pretzer 1, A. Kirschner 1, 3, A. Farnleitner 2, 3, S. Huhulescu 4, I. Druzhinina 2 

1 Medical University Vienna, Institute for Hygiene and Applied Immunology, Vienna, Austria, 2 
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Environmental Vibrio cholerae populations have been reported to exhibit a high degree of 
microdiversity. Whether this microdiversity is due to neutral radiation or due to the effect of 
deterministic factors is still under debate. Recent investigations seem to indicate that genetic 
variability is linked to phenotypic variability and that different phylogenetic lineages of V.cholerae in 
one environment occupy different ecological niches. Prerequisite for such studies is the selection of a 
sufficiently high number of isolates and a genotyping method with appropriate discrimination. To 
assess V. cholerae microdiversity in lake Neusiedler See, Austria, where V.cholerae has been shown to 
thrive autochthonously, Multilocus Sequence Analysis with one virulence and four housekeeping 
genes was performed. One-hundred strains were isolated from 3 different lake habitats each (open 
water, reed stand, intermediate habitat) on one occasion in summer 2012. For comparison, clinical 
isolates associated with the lake, and reference sequences from international databases were included. 
Bayesian and Maximum Parsimony phylogenetic analyses of concatenated sequences was performed 
with MrBayes v.3.0B4 and PAUP*4.0b10, respectively. In total, 41 haplotypes were identified, 32 in 
the reed stand, 17 in the open water and 18 in the intermediate habitat. Interestingly, 20 of these 
haplotypes were unique for the reed stand, while only 1 was unique for the intermediate habitat and 
none for the open water. About 40% of all isolates was combined in a single clade. Surprisingly, one 
haplotype revealed a significant clustering with clinical isolates from patients of 2008. Rare-faction 
curves clearly indicated that for a representative assessment of V.cholerae microdiversity and to 
answer the question whether it is controlled by environmental factors, at least 40 to 60 isolates should 
be analysed per sampling site per sampling occasion. Moreover, rare haplotypes potentially causing 
disease would be overlooked when using too low numbers of isolates for analysis. 
 

P-55 Integration of internal amplification control in quantitative PCR methods for 
microbial faecal source tracking 

Gudrun Schnitzer1, Alexander K.T. Kirschner2, 3, Robert Mach4, Andreas H. Farnleitner1, 3 & 
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PCR applications are often affected by the presence of PCR inhibitors in sample DNA extracts. The 
application of an internal amplification control (IAC) is a critical safeguard against false negative 
results and serves as quality assurance. This study established and evaluated a quantitative PCR assay 
targeting genetic markers associated with human faecal material (HF183) in combination with two 
different IAC approaches. 

Cross-reactions between the HF183 assay and the applied IACs in the qPCR, were assessed by a 
combining different template concentrations of the HF183 marker and the IACs. The first IAC 
approach used an artificial DNA target with the HF183 primers but a different 5'-nuclease probe 
carrying a distinct fluorophore. The two assays showed strong mutual influence leading to interference 
at concentration ratios >10 between HF183 and IAC making its application impractical. The second 
approach used a completely different qPCR assay (targeting the ntb2 gene from tobacco). HF183 and 
the ntb2 assay showed no interference for 3 orders of magnitude in template ratios. In its final format, 
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1000 copies of the IAC template was were added to each qPCR and compared to reference samples. 
The ntb2 IAC was extensively tested during the evaluation of the HF183 assay on environmental 
samples (faeces, water) and proved to be a stable and practical tool for checking inhibition. In 
conclusion it could be shown that a completely independent IAC assay might be superior in 
performance and much more flexible than custom-built IAC-assays with targets highly similar to the 
diagnostic marker. 

 

P-56 Transition of culturable Legionellae into the viable but non-culturable state 

Schrammel B 1, Smelik S 1, Dietersdorfer E 2, Sommer R 1, Walochnik J 2 & Kirschner A 1 

1 Medical University of Vienna, Institute for Hygiene and Applied Immunology, Vienna, Austria, 2 
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Background: Under adverse conditions legionellae switch to the viable-but-non-culturable (VBNC) 
state from which they may resuscitate by intracellular growth in host organisms. Whether the VBNC-
form of legionellae is of relevance for human health is not known. 

Objectives: To obtain a better understanding of the health relevance of VBNC legionellae, we 
established a VBNC induction and detection system and in parallel two host models. 

Methods: We tested four viability assays to detect legionellae in the VBNC state (BacLight, 
ChemChromeV6, microcolony formation, FISH). Different procedures were investigated for its 
VBNC inducing potential, starvation at different conditions was analyzed in more detail by testing six 
L. pneumophila and Legionella spp. strains. During the transition to the VBNC state the binding 
affinity of monoclonal antibodies against the LPS and membrane-bound proteins was monitored. 

Findings: In starvation experiments the culturable Legionella population was more stable in tap water 
than in ultrapure water. It could be shown that the duration of the transition process is temperature and 
strain dependent. In a starving L. pneumophila population esterase activity (ChemChromeV6 test) 
dropped down earlier than membrane integrity (BacLight test). Preliminary ELISA results show that 
some LPS structures get lost during the transition to the VBNC state and the membrane-bound protein 
epitopes like the mip (macrophage infectivity potentiator) and momp (major outer membrane protein) 
are more stable. 

Conclusions: Different methods to verify the viability of legionellae lead to different results. Only the 
combination of more than one detection technique with different induction protocols seems to be 
adequate to study vbnc formation. The health relevance of VBNC legionellae may be given regarding 
the stability of epitopes of some virulence factors like momp or mip during the transition process to 
the VBNC state. Whether and to what extent VBNC legionellae after different treatments are 
resuscitable or virulent remains to be examined. 

 

P-57 Water Test-Centre Wiental: Full scale testing of UV Disinfection Plants for 
Drinking Water by means of Biodosimetry 

Regina Sommer (a, b), Georg Hirschmann (c), Alois W. Schmalwieser (d) and Alexander Cabaj (d) 

a) Medical University Vienna, Institute of for Hygiene and Applied Immunology, Water Hygiene, 
Vienna, (b) Interuniversity Cooperation Centre for Water and Health, www.waterandhealth.at, (c) 
Austrian Institute of Technology, Vienna, (d) University of Veterinary Medicine Vienna, Institute of 
Physiology and Biophysics, Vienna 

The Water Test Centre Wiental was founded as research cooperation between the Medical University 
Vienna and Vienna Water (1) in the frame of the ICC Water and Health (2) in order to promote 
research and development of water disinfection and treatment based on physical processes with special 
focus on UV disinfection of water in full scale. Despite progresses in calculation methodology, e.g. by 
computational fluid dynamics (CFD), the delivered UV fluence cannot be determined with sufficient 
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reliability. This is because during UV irradiation in three-dimensional flow through systems, several 
factors act in complex combination. 

We have developed a standardized biodosimetric method, which is based on the application of a UV-
253.7 nm calibrated microorganism. The method has gained international acknowledgment and has 
been established in various standards and regulations (e.g. Austrian national standards M 5873-1 and 
2, German DVWG work sheet W 294, US-EPA UV disinfection Guideline) as well as legal provisions 
(e.g. Austria, Germany, Norway, France, United Kingdom, USA). 

The Water Test-Centre Wiental is equipped with all technological requirements for building-up the 
UV plants in full scale (volume flow rates from < 1 m³/h to 1.400 m³/h), measuring instruments for 
flow rate, temperature of test water, static pressure before UV plant, residual head loss, electric supply 
voltage, electric supply current and electric power consumption, measurements of UV irradiance and 
water transmittance. The investigations are performed in the frame of our ISO 17025 accreditation. 

Our research and development focus beside the validation of UV systems especially on the 
optimization of the UV disinfection process in terms of reliable surveillance and operation, improved 
hydraulics and efficient use of energy. 

(1) Vienna Water, City of Vienna, Vienna, Austria 

(2) Interuniversity Cooperation Centre for Water and Health, www.waterandhealth.at Andreas 
Farnleitner, Alfred Paul Blaschke, Regina Sommer und Alexander Kirschner 
 

P-58 Rapid on-site determination of enzymatic activity in surface water draining an 
agricultural catchment 

Philipp Stadler 1, Monika Kumpan 2, Regina Sommer 3, 4, Alfred Paul Blaschke 4, 6, Peter Strauss 2, 
Andreas H. Farnleitner 4, 5, Matthias Zessner 1 

1 Vienna University of Technology, Centre for Water Resource Systems, A-1040, Vienna, Austria, 
www.waterresources.at, 2 Federal Agency for Water Management, Institute for Land & Water 
Management Research, 3252 Petzenkirchen, Austria, www.baw-ikt.at, 3 Medical University of Vienna, 
Clinical Institute of Hygiene and Medical Microbiology, Water Hygiene, A-1095 Vienna, Austria, 
www.meduniwien.ac.at, 4 Vienna University of Technology, Interuniversity Cooperation Centre for 
Water and Health, 1060 Vienna, Austria, www.waterandhealth.at, 5 Vienna University of Technology, 
Institute of Chemical Engineering and Technical Biosciences, A- 1060 Vienna, Austria, 6 Institute of 
Hydraulic Engineering and Water Resources Management, Vienna University of Technology, A-1040 
Vienna, Austria 

For the near-real-time on-site detection of microbiological fecal pollution of water, the measurement 
of b-D- Glucuronidase (GLUC) enzymatic activity has been suggested as a surrogate parameter. Due 
to possible short measure intervals of three hours, this method has high potential as a water quality 
monitoring tool. Yet, there is still a big gap of knowledge on the fecal indication capacity of GLUC 
(e.g. specificity, sensitivity, persistence) in relation to potential pollution sources and catchment 
conditions. Furthermore surface waters are a big challenge for automated detection devices in a 
technical point of view due to the high sediment load during event conditions. This presentation shows 
results from two years of monitoring in an experimental catchment (HOAL) dominated by agricultural 
land use. Two enzymatic measurement devices were operated parallel at the catchment outlet to test 
the reproducibility and precision of the method and compared with samples analyzed by standardized 
laboratory methods for fecal pollution detection. It is shown that rapid enzymatic determination can 
successfully be operated from a technical point of view for surface water quality monitoring under the 
observed catchment conditions. However, it was also demonstrated that further work is needed to learn 
more about the detailed information characteristics of GLUC in regard to the respective catchment 
type investigated. 

Ryzinska-Paier, G., T. Lendenfeld, K. Correa, P. Stadler, A.P. Blaschke, R. L. Mach, H. Stadler, AKT 
Kirschner und A.H. Farnleitner (2014) A sensitive and robust method for automated on-line 
monitoring of enzymatic activities in water and water resources. Water Sci. Technol. in press 
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P-59 Pathogen and micropollutant transport in a riverbank filtration system 

I.H. van Driezum 1, 3, 4, P. Reiner 1, 3, D. Savio 2, 3, 4, M. Zessner 4, 5, A.H. Farnleitner 2, 3, 4, 
R. Sommer 3, 6, A.P. Blaschke 1, 3, 4 

1 Institute of Hydraulic Engineering and Water Resources Management, Vienna University of 
Technology, Vienna, Austria, 2 Institute of Chemical Engineering, Vienna University of Technology, 
Vienna, Austria, 3 Interuniversity Cooperation Centre (ICC) Water & Health, 
www.waterandhealth.at, Austria, 4 Centre for Water Resource Systems, Vienna University of 
Technology, Vienna, Austria, 5 Institute for Water Quality, Resource and Waste Management, Vienna 
University of Technology, Vienna, Austria, 6 Medical University Vienna, Institute for Hygiene and 
Applied Immunology, Water Hygiene, Vienna, Austria 

Groundwater locations at alluvial backwaters are essential for public water supply. Riverbank 
filtration (RBF) systems are widely used as a means of obtaining public water supplies. Riverbank 
filtration is an effective way to remove pathogens and micropollutants from the receiving surface 
water. The efficiency of the RBF system strongly depends on the residence time of the water in the 
aquifer and on the soil properties. In order to understand all bio- and geochemical processes within the 
hyporheic zone (e.g. the region were mixing of surface water and groundwater occurs), knowledge on 
exchange rates and flow patterns are essential. 

The main study area covers a Porous GroundWater Aquifer (study site PGWA) - an urban floodplain 
extending on the left bank of the River Danube downstream of the City of Vienna. Groundwater 
quality in the PGWA is mainly influenced by the quality of the river. The upper layer of the PGWA is 
impermeable, preventing pollution originating from the surface. The upper layer consists of silt. The 
underlying confined aquifer consists of sand and gravel layers. Hydraulic conductivities range from 5 
x 10-2 m/s up to 5 x 10-5 m/s. 

Samples are taken from two transects in the PGWA. These transects start with four piezometers only a 
few meters away from the river. Several other piezometers are placed in the groundwater flow 
direction from the river to the well. The behaviour of indicator microorganisms, pathogens and 
micropollutants in the hyporheic zone can therefore be studied intensively. 

The transport behaviour of several micropollutants is modeled using carbamazepine (CBZ) and 
acesulfame (ACE) as ‘natural’ tracers. The micropollutants are measured using an in house developed 
online SPE-HPLC-MS/MS method. Pathogen transport is modeled using fecal microbial indicators 
like Escherichia coli and enterococci. An ultrafiltration method will be developed in order to measure 
high volume samples (500-1000L) for the different markers. 

 

P-60 Flow cytometric analysis for the monitoring of bacteriological changes in different 
eco-niches 

Marija Zunabovic1), Doris Rosner1), Gerhard Lindner1)2), Roza Allabashi1), Ernest Mayr1) & 
Reinhard Perfler1 

1)Department of Water, Atmosphere and Environment; Institute of Sanitary Engineering and Water 
Pollution Control. University of Natural resources and Life Sciences, Vienna. Muthgasse 18, 1190 
Vienna, Austria, 2) Institute for Hygiene and Applied Immunology of the Center for Pathophysiology, 
Infectiology, and Immunology. Medical University Vienna. Kinderspitalgasse 15, 1090 Vienna, 
Austria 

In Austria, drinking water quality monitoring is commonly based on obligatory regular inspections of 
supply utilities together with on-site water sampling and laboratory analysis. The current approach to 
monitor the microbial safety of drinking water is mainly based on culture-based techniques. However, 
microbiological methods shift to instrument-based technology replacing culture-based techniques by 
molecular biological methods (e.g. PCR-based), by biosensors or fluorescence-based microbial 
detection. This methodological shift is motivated by aspects of time-to-result, specificity, sensitivity of 



 

88 

methods and cost related issues. 

Flow cytometry (FCM) has become a useful tool in environmental and aquatic microbiology but still 
with a huge research need when associated with different water types (e.g. saline water), treatment 
procedures and practical implementation in water works. The method facilitates rapid data acquisition 
and a multi-parametric approach. The aim of this study was to implement flow cytometry as 
monitoring parameter together with standard chemical parameters to observe changes in 
microbiological communities reflected by environmental changes. In this project a specific Danube 
region nearby Vienna has been monitored for a period of one year. Sudden events and long-term 
trends are evaluated by online parameters and correlated with FCM observation data. 

Based on the type of water, localization and hydrodynamic effects different clusters (dot plot analysis) 
could be observed and further could be distinguished by their nucleic acid content. FCM data achieved 
a correlation with chemical and partly microbiological parameters and also sudden water quality 
impacts through flooding. However, there is still a lack in water matrix diversity and local changes 
underpinning these hypotheses of fingerprinting specific water regions. 
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