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DGHM-LECTURE: Bacterial toxins - How to
outsmart the host
11 Sept. 2016 * 16.00-16.45

DGHM Lecture

Bacterial protein toxins - How to outsmart the host The
paradigm of Clostridium difficile toxins

K. Aktories*?, C. Schwan?, P. Papatheodorou®

Lnstitute of Experimental and Clinical Pharmacology and
Toxicology, Freiburg, Germany

Many bacterial protein toxins outsmart the host by hijacking
crucial signalling pathways of the host target. To this end, several
functional steps are needed, including binding of the toxin to the
target cell, translocation into the cytosol and specific and highly
efficient manipulation of key host factors to eventually control host
cell behavior and environment.

Paradigmatic bacterial protein toxins are Clostridium difficile
toxins A and B that cause of antibiotic-associated diarrhea and
pseudomembranous colitis. Both toxins inactivate Rho GTPases of
host cells by glycosylation thereby affecting numerous cellular
pathways involved in host-pathogen interaction. In addition, some
highly virulent strains produce the ADP-ribosylating toxin CDT
that modifies actin resulting in major changes of the cytoskeleton
of host cells involving microtubules and septins.

Recent studies by many laboratories largely extended our
knowledge on the action of both clostridial glycosylating and ADP-
ribosylating toxins. Genetic screening, crystal structure analyses,
immunological and cell biological studies allowed novel insights
into structure-function relationships, molecular mechanisms and
pathogenesis of Clostridium difficile toxins.

The role of both toxin groups will be discussed in respect to
structure-function relationships and interference with host signaling
pathways important for pathogenesis.

Presentation: Sunday, 11 September 2016 from 16:00 — 16:45 in
room Donausaal 3.

WORKSHOP 01
Compliance in Infection Control (FG PR)
12 Sept. 2016 » 08.30-10.00

001/PRV

Influenza vaccination and infection rates among health care
workers: Results of a survey from a German university
hospital, 2014 / 2015

M. Hagemeister?, N. Stock?, U. Vogel*1?

tUniversity Hospital of Wuerzburg, Infection Control, Wuerzburg,
Germany

2University of Wuerzburg, Institute for Hygiene and Microbiology,
Wuerzburg, Germany

Introduction: Seasonal influenza causes acute and potentially
severe infections in hospitalized patients and health care workers
(HCW). Annual influenza vaccination of medical staff is
recommended by the German standing commission on
immunization (STIKO) in order to prevent nosocomial influenza
infections. Vaccination rates in medical staff are lower than in
other target groups in Germany [1, 2] and the motivation of HCW
to receive the annual vaccine is a major challenge for hospital
management. At the University Hospital of Wuerzburg (UKW), the
strong 2014/2015 influenza season lead to high HCW dropout rates
related to acute respiratory illnesses.

Aim: The aim of this survey was to analyze vaccination rates,
attitudes towards vaccination and the frequency of acute respiratory
infections among HCW of the UKW in the influenza season
2014/2015, in order to support future measures in influenza control
within the hospital.

Materials and Methods: A retrospective cross-sectional study
using anonymized questionnaires was conducted.
Questionsaddressed  socio-demographic data, information on
vaccination and respiratory symptoms, and one open-ended
question on reasons for vaccine refusal.

Result: The overall self-reported vaccination rate was 55%.
Uptake was significantly higher in physicians (72%) than in
nursing staff (45%), as well as in males (67%) compared to females
(51%) (p<0.05). A high proportion of vaccines were administered
by medical staff on the wards. Self-reported lost work-time due to
adverse events after vaccination was low (0.6%). Vaccine uptake
was highest in the pediatric clinic (70%) and lowest in the surgery
department (37%). Eight categories for vaccine refusal were
identified, whereof doubts about effectiveness and indication was
the most relevant. Acute respiratory infection was reported by 24%
and symptoms compatible with probable influenza by 10% of the
participants. Laboratory testing was rare (5%) and influenza virus
was confirmed in five individuals.

Conclusion: Future activities to stimulate vaccination in HCW
should focus on nursing staff and departments with a low uptake
rate. Educational measures need to highlight scientific evidence for
the benefits of HCW vaccination. Administering vaccines directly
on wards was a successful strategy and should be supported.
Uncertainty of causative agents for respiratory infections impedes
reliableinfluenza surveillance within the hospital.

References

[1] Bohmer, M. and D. Walter, Grippeschutzimpfung in
Deutschland: Ergebnisse des telefonischen Gesundheitssurveys
GEDA 2009, in GBE kompakt.2011, Robert Koch-Institut: Berlin.
p. 1-3.

[2] Wiese-Posselt, M., et al., Influenza vaccination coverage in
adults belonging to defined target groups, Germany, 2003/2004.
Vaccine, 2006. 24(14): p. 2560-6.

Presentation: Monday, 12 September 2016 from 8:30 — 8:45 in
room Donausaal 3.
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Are you vaccinated? Self-reported vaccination behaviour and
attitudes towards vaccinating

B. Lutze*?, I. F. Chaberny?!

!Leipzig University Hospital, Institute of Hygiene/Hospital
Epidemiology, Leipzig, Germany

Introduction: Vaccinations are a key element in strengthening
clinical preventive medicine and effective measures of
maintenance of health. Despite an increasing acceptance of
vaccines, mainly through national and primarily international
vaccination programmes (e.g. World Health Organization [1]),
there are still some doubts and uncertainties about the vaccine
efficacy, which result in gaps in immunity.

Objective: To answer at least some of these questions about
vaccination gaps in the population and conduct respective
strategies, a central overview of possible causes would be needed.
Main objective was to find out, what influence informational
sessions will have on vaccination behaviour.

Method: After a lecture series titled “Medizin fiir Jedermann”
(University Hospital Leipzig), participants were asked to think of
their vaccination behaviour and attitudes towards vaccinating. A
short developed questionnaire with eleven items was used
(demographic data, vaccination status, barriers and self-reported
vaccination behaviour).

Result: 204 participants were approached and 164 (80.4 %)
participated. Mean age of the participants was 57.4 + 18.3 years.
Most of the respondents were women (64% of all respondents).
Almost 100 percent of the respondents agree that they are
vaccinated against tetanus, 83.3% against diphtheria and 67.8%
against influenza. Meningococcal vaccine was at the bottom of the
list of eight possible vaccinations suggested (14.4%). There is no
significant difference in vaccination status by gender. 29% gave the
justification that they have no medical recommendation for
vaccination. Only a small share of the target group reported that
they are against vaccination, in general (1.8%; no significant
differences by gender). After the information session just over half
of the respondents said that they re-examine (62%) and/or correct
their vaccination behaviour (59.1%).

Conclusion: These data show that information sessions about
benefits of vaccinations could be helpful for the behavioural
change. The data gives an idea of potential barriers. To conduct a
full assessment of attitudes against vaccinating, more information
is needed onopportunities to improve the vaccination behaviour.

Reference

[1] Global Vaccine Action Plan 2011 - 2020, 2015 assessment
report of the global vaccine action plan. strategic advisory group of
experts on immunization:
http://ww.who.int/immunization/global_vaccine_action_plan/SA
GE_GVAP_Assessment_Report_2015_EN.pdf?ua=1.

Presentation: Monday, 12 September 2016 from 8:45 — 9:00 in
room Donausaal 3.
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Compliance of infection control during surgical ward rounds:
How is the compliance of surgeons in implementing post-
operative infection prevention measures?

B. Lutze*!, U. Gartner?, I. Gockel?, I. F. Chaberny*

!Leipzig University Hospital, Institute of Hygiene/Hospital
Epidemiology, Leipzig, Germany

2L eipzig University Hospital, Hospital, Department of Visceral,
Transplant and Thoracic Surgery, Leipzig, Germany

Introduction: Surgical site infections (SSIs) are one of the most
important causes of healthcare-associated infections. The
prevention of SSls has a growing importance in the surgical sector.
The improvements in prevention according to the AWMF-

guideline [1] ensures that the clinical problem of SSls [2] will be
approached. In this context, the direct observation of infection
prevention measures is suitable for clarification and improvement
of implementation challenges. During surgical ward rounds there
are many opportunities for hand hygiene and the reduction of other
avoidable risks.

Objective: The aim is to find out whether surgeons behave
correctly in terms of post-operative infection prevention measures
during surgical ward rounds. The emphases are on hand hygiene
compliance (HHC), monitoring the actual condition of the devices
and the performance of wound treatment and replacing of wound
dressing.

Method: During surgical ward rounds the data was recorded by
means of a specially-developed data collection sheet. However,
only physicians were observed.

Result: As part of a four-week observation period 357 ward rounds
were documented (in the Department of Visceral, Transplant and
Thoracic Surgery at the University Hospital Leipzig): 129 ward
rounds with isolated patients (WRIP) and 228 ward rounds with
non-isolated patients (WRNIP). The medical team, which was
observed, consisted of 3-4 physicians, the duration of ward rounds
averaged 3.3 minutes. Furthermore, the overall result of HHC was
59% (715 opportunities for hand hygiene). There were significant
differences between WRIP and WRNIP (42% vs. 69%; p<.001).
For checking the vessel catheter there were no differences between
WRIP and WRNIP (8% vs. 9%; p=.438). The evaluation of
replacing wound dressing was observed more frequently in WRNIP
(p=.031). In half of all cases bandage changing was observed
(53%,; no significant differences; p=.326).

Conclusion: The results of the observational study manifested
quite clearly that the medical team has a significant need for
improvement in implementing post-operative infection prevention
measures during surgical ward rounds. Educational sessions for
physicians should clarify the higher risk of the transmission of
pathogens, from one patient to another during ward rounds.

References
[1] S1-Leitlinie ,Strategien zur Prévention von postoperativen
Wundinfektionen®, AWMF-

Registernummer029/031.http://www.awmf.org/uploads/tx_szleitlin
ien/0290311_S1_Postoperative_Wundinfektionen_Praevention_201
4-01.pdf.

[2] Behnke M, Hansen S, Leistner R et al (2013) Nosokomiale
Infektionen und Antibiotika-Anwendung: Zweite nationale
Prévalenzstudie in Deutschland. DtschArztebl 110:627-633.

Presentation: Monday, 12 September 2016 from 9:00 — 9:15 in
room Donausaal 3.
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Patients’ intention to speak up for health care providers’ hand
hygiene in inpatient diabetic foot wound treatment: a cross-
sectional survey in diabetes outpatient centres in Lower
Saxony, Germany

T. von Lengerke*?, B. Kroning?, K. Lange!

'Hanover Medical School, Medical Psychology Unit (OE 5430),
Hanover, Germany

Introduction: Hand hygiene in wound care by health care
providers (HCPs) is a key principle in treating hospitalized patients
with diabetic foot infections. At the same time, patient participation
(PP) in promoting HCPs’ hand hygiene has been recognized as an
option to prevent nosocomial infections [1-2]. One measure is for
patients to ask HCPs about their hand hygiene, or remind them of it
(speak up). HCPs confronted with somatic problems make PP less
likely [3], indicating potential barriers to PP in diabetic foot care.
So far, no study has scrutinized PP-motivation in this context.

Objective: This study aimed to estimate the extent to which
patients with type-2-diabetes (T2D) intend to speak up for HCPs’



hand hygiene during inpatient foot treatment, test whether this
motivation increases in a scenario with an invitation by the hospital
to speak up, and identify associations with socio-demographics,
knowledge of HCPs” hand hygiene, and diabetes-related factors.
Method: A questionnaire survey was conducted in eight diabetes
outpatient centres in Lower Saxony, Germany. Intention to speak
up for HCPs’ hand hygiene in inpatient foot treatment without and
with institutional encouragement, knowledge about HCPs’ hand
hygiene during foot treatment, and diabetes-related variables were
assessed. Analyses of variance were used, partly as repeated
measures-models with intention-items as within-subject factor.
Result: N=473 patients participated (response rate: 77.4%). N=177
(41%) strongly intended to speak up. Envisioned encouragement
by the hospital was associated with increased rates of strong (54%;
p=.001) and higher mean intention to speak up (M=3.4 vs. 3.9
without vs. with encouragement [5-point-scales]; p<.001). In
patients without diabetic foot syndrome, this effect was moderated
in being limited to those with at least medium school education
(p=.013) and knowledge on HCPs’ hand hygiene (p=.047).
Diabetes-related factors did not moderate the effect.

Conclusion: Most T2D-patients in diabetes outpatient centres
intend to speak for HCPs’ hand hygiene in inpatient foot treatment,
and are receptive to institutional invitation. However, this
encouragement presupposes at least medium education and
knowledge about HCPs’ hand hygiene. Scrutinized for inpatient
diabetic foot wound treatment for the first time, these results
emphasize that patient empowerment begins with knowledge [4].

References

[1] World Health Organization (WHO). WHO Guidelines on Hand
Hygiene in Health Care. Geneva; WHO: 2009

[2] McGuckin M, Govednik J. Patient empowerment and hand
hygiene, 1997-2012. J Hosp Infect 2013; 84(3): 191-199

[3] van den Brink-Muinen A, van Dulmen SM, de Haes HC, et al.
Has patients' involvement in the decision-making process changed
over time? Health Expect 2006; 9: 333-342

[4] McGuckin M, Govednik J. Patient empowerment begins with
knowledge. Am J Infect Control 2014; 42(10): 1106-1108

Presentation: Monday, 12 September 2016 from 9:15 — 9:30 in
room Donausaal 3.
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European campaigns for a prudent use of antibiotics - a
literature review

L. A. Denkel'*, J. Zweigner?, J. Gensichen?, P. Gastmeier!
Ynstitute of Hygiene and Environmental Medicine, Charité
Universitatsmedizin Berlin, German National Reference Center for
the Surveillance of Nosocomial Infections, Berlin, Germany
2Department of Infection Control and Hospital Hygiene, University
Hospital Cologne, Cologne, Germany

3Institute of General Practice and Family Medicine, Jena
University Hospital, Friedrich-Schiller-University, School of
Medicine

Background: Antibiotic resistance provides an alarming threat of
global health and patient safety. Antibiotic misuse was identified as
a key driver for the development of antibiotic resistance. This
review aimed to assess interventions and campaigns for a prudent
use of antibiotics in Europe implemented or evaluated after 2008.

Method: MED-LINE PubMed scientific database was searched
from 1% January 2000 to 30" June 2014. All studies that described
and evaluated campaigns / interventions for general public,
patients, children and parents in Europe to achieve a prudent use of
antibiotics were included. Data on name of the campaign,
publications, setting, main message, organizing institution /
funding, target population, intervention, methodology of evaluation
/ data collection, outcomes and effects were extracted. Quality of
included interventions / campaigns was assessed using the quality

assessment tool for quantitative studies by Effective Public Health
Practice Project (EPHPP).

Result: The search strategy resulted in 35 publications representing
16 campaigns/interventions that addressed general public, patients,
children and parents. European campaigns considerably differ in
most parameters including target population, funding, tools (Figure
1), evaluation and methods for assessment of success. Campaigns
for a prudent use of antibiotics in Europe were most effective,
when they i) applied multi-faceted interventions with a wide media
coverage, ii) provided specificity and personal communication to
the target population and iii) evaluated the process of the campaign
by measurement of surrogate parameters. Successful campaigns
were primarily conducted in high income countries with a high
antibiotic consumption (France, Belgium). Effects of interventions
in Europe varied between no effects (English poster campaign) to
36 % reduction of antibiotic consumption in Belgium (mass media
campaign).

Conclusion: In conclusion, prudent use of antibiotics may be
achieved by tailored antibiotic resistance awareness programs
using a high variety of tools including mass media.

Figure 1
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Presentation: Monday, 12 September 2016 from 9:30 — 9:45 in
room Donausaal 3.
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Applying a newly developed evidence-based medicine
framework to questions from infection prevention: An ongoing
systematic review on the prognostic value of microbiological
colonisation screening for gram-negative pathogens in neonates
for sepsis prediction

J. Seidel*23, S, Haller3, T. Eckmanns?, T. Harder3

'Robert Koch Institute, Postgraduate Training for Applied
Epidemiology, Berlin, Germany

2ECDC, European Programme for Intervention Epidemiology
Training, Stockholm, Sweden

3Robert Koch Institute, Infectious Disease Epidemiology, Berlin,
Germany

Introduction: At neonatal intensive care units (NICUs) sepsis due
to gram-negative bacteria is an important cause of morbidity and
mortality. Benefits of routine microbiological screening to predict
and prevent sepsis are controversially discussed. To assess the
scientific evidence for these measures, we currently conduct a
systematic review, using the newly developed Project on a
Framework for Rating Evidence in Public Health (PRECEPT)
framework. PRECEPT is an ECDC (European Centre for Disease
Prevention and Control)-funded project which provides a
methodology for appraising evidence in the field of infectious
disease prevention and control.

Objective: To pilot the PRECEPT methodology by performing a
systematic review and assess the evidence on the prognostic value
(sensitivity, specificity) of routine microbiological screening for
colonisation of body surface of neonates admitted to NICUs by
gram-negative pathogens for the prediction of sepsis.

Method: We developed a protocol for a systematic review
according the PRECEPT guidance that comprises five steps



(Figure). Two of the authors searched independently for
prognostic-accuracy-studies addressing routine microbiological
screening in the literature databases EMBASE and Medline. We
extracted data from identified studies accompanied by a risk-of-
bias-analysis  using the  Quality-Assessment-of-Diagnostic-
Accuracy-Studies (QUADAS) tool, meta-analysis and assessment
quality of evidence wusing the GRADE (Grading of
Recommendations Assessment, Development and Evaluation)
approach.

Result: We identified 3.258 publications, of which by 01/06/2016
nine were eligible and reported data to calculate sensitivity and
specificity as well as number needed to screen to prevent one case
of sepsis (preliminary results). The finally included studies allow
the presentation of pooled sensitivity and specificity. Positive and
negative predictive values critically depend on prevalence and are
therefore not pooled but presented as a range. Confounding and
loss-to-follow-up are not captured by the QUADAS tool and are
addressed by an additional tool.

Conclusion: Neonates frequently develop sepsis which leads to
increased morbidity and mortality. Sepsis prevention is an
important public health task, but microbiological screening of
neonates is costly and may even be harmful, e.g. unnecessary
antibiotic treatment or barrier precautions. The PRECEPT
framework served to identify relevant studies and to assess their
quality of evidence. Additionally, further analysis will be used to
show the utility of the PRECEPT framework itself. The results of
this ongoing systematic review are needed for evidence-based
recommendations in regard to routine microbiological screening
for gram-negative bacteria to prevent sepsis in neonates.

Figure Legend: Workflow PRECEPT
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Presentation: Monday, 12 September 2016 from 9:45 — 10.00 in
room Donausaal 3.
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Platelet activation and aggregation provoked by
Staphylococcus aureus secreted proteins

U. Binsker*?, J. Wesche?, R. Palankar?, T. P. Kohler?, J. Prucha®
B. Broker®, U. Mamat?, J. Pané-Farré®, A. Beyer®, F. Schmidt®
A. Greinacher?, S. Hammerschmidt!

Lnferf. Institute for Genetiks and funct. Genomics, University of
Greifswald, Genetics of Microorganisms, Greifswald, Germany
2Institute of Immunology and Transfusion Medicine, University
Medicine Greifswald, Department of Transfusion Medicine,
Greifswald, Germany

3Institute of Immunology and Transfusion Medicine, University
Medicine Greifswald, Department of Immunology, Greifswald,
Germany

“Research Center Borstel, Leibniz-Center for Medicine and
Biosciences Borstel, Division of Structural Biochemistry, Borstel,
Germany

SInstitute for Microbiology, University of Greifswald, Department
of Microbial Physiology and Molecular Biology, Greifswald,
Germany

SInterf. Institute for Genetics and funct. Genomics, University of
Greifswald, Department of Functional Genomics, Greifswald,
Germany

Introduction: Platelets are small anucleate cells of the vascular
system comprising indispensable importance in haemostasis but
also connect the innate with the adaptive immunity. Infective
endocarditis (IE) and disseminated intravascular coagulopathy
(DIC) are vascular diseases with Staphylococcus aureus as the
leading pathogen. Both clinical syndromes comprise an
uncontrolled activation of both coagulation cascade and platelets
resulting in thrombocytopenia (<150 x 10° platelets/L). The
opportunistic human pathogen S. aureus evolved a broad range of
strategies to interact with platelets which can occur either directly
by binding an exposed platelet receptor or indirectly by recruitment
of serum components.

Aim: This study focused on the identification of new
staphylococcal proteins with platelet activation/ aggregation
activity.

Method: Using flow cytometry fifty-six recombinant secreted or
surface-localized staphylococcal proteins were screened for their
capacity to activate platelets. Experiments were performed by
measurement of the activation markers P-selectin and o3
conformation, using whole blood, platelet-rich-plasma (PRP), and
washed platelets in buffer from a constant set of donors.
Furthermore, micropattern protein array (MiPA) chips were
functionalized with Hiss-tagged staphylococcal proteins to assess
the interactions on a single cell level. Real-time calcium
mobilization assay (Fluo-4AM), single platelet imaging, parallel
plate  microfluidics, quantitative image processing and
immunofluorescence (P-selectin expression) were used to detect
platelet activation kinetics and markers.

Result: This study verified the potential of Eap, a member of the
SERAM (secretable expanded repertoire adhesive molecules)
family, to trigger platelet activation and aggregation. Additionally,
this investigation further revealed the chemotaxis inhibitory protein
CHIPS, the formyl peptide receptor-like 1 inhibitory protein FLIPr,
both inhibiting neutrophil chemotaxis, as well as the major
autolysin Atl as potent platelet activators. The domains of Atl and
Eap required for platelet activation were narrowed down. MiPa
chips enabled to follow platelet activation by the candidates at
single platelet level. Likewise, platelet aggregation activity of these
candidates in whole blood was determined.

Conclusion: Taken together, we present here two members of the
SERAM family (Eap and Atl) and two additionally secreted
proteins of S. aureus with characteristic to activate and aggregate
human platelet. These results emphasize the importance and
complexity of S. aureus-platelet interactions. Interestingly, Atl and
Eap were also shown to interact with the platelet-derived protein
thrombospondin-1 (Kohler et al., 2014, Hussain et al., 2008).

Presentation: Monday, 12 September 2016 from 8:30 — 8:45 in
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Introduction: The adaptation of pathogens to various host milieus
requires a variety of virulence factors implicated in immune
evasion mechanisms and transmigration of barriers. However, the
success of encountering a host niche depends mainly on the ability
of the microorganism to adapt its physiology to changing host
niche conditions ensuring thereby maintenance of bacterial fitness
and multiplication. In this regard proteins are the functional key-
players and the dynamics of the proteome reflects the adaptation to
a certain host niche. Streptococcus pneumoniae (pneumococci) is a
commensal of the human upper respiratory tract but also one of the
leading pathogen causing bacterial meningitis. Pneumococci
produce a versatile repertoire of virulence factors to evade the
immune defence mechanism and to enable them crossing of the
blood-brain barrier.

Objective: Isolating pneumococci from the cerebrospinal fluid
(CSF) of infected mice and assessment of bacterial protein profiles
by employing an in vivo proteomics approach.

Materials and Methods: A comprehensive and qualitative mass
spectrometry (MS) spectra library was first established by
analyzing the proteome of pneumococci cultured under different
conditions such as stress or heat. The spectra library and the
SpectraST search tool created enables bacterial proteome analysis
even in the presence of eukaryotic proteins. Mice were
intracisternally infected with 10° cfu of Streptococcus pneumoniae
D39 or its isogenic mutants generated by allelic replacement.
Bacteria were isolated by a dual filter extraction step and high
sensitive MS including a spectra to spectra comparison search were
conducted.

Result: The combined MS measurements of pneumococcal in vitro
samples for the spectra library resulted in the identification of
7,597 unique peptides corresponding to 1,165 proteins. Combining
pneumococci recovered by the filter-based method from the CSF
yielded approximately 200,000 bacteria. Nevertheless, more than
685 proteins were identified by SpectraST database searches in the
infection dose (control sample) and 249 proteins from the in vivo
on filter digest. Some of the identified proteins were exclusively
detected in the in vivo on filter digest, namely ComDE, a two-
component signal transduction system, and AliB, a substrate
binding protein of an ABC transporter system involved in
nutrient/peptide uptake. In the murine meningitis model,
intracisternal infection with mutant strains deficient in AliB,



ComDE, or a combination of AliB-ComDE resulted in an
attenuated meningeal inflammation and disease course compared to
that induced by the wild-type strain D39.

Conclusion: The in vivo proteomics approach is a powerful tool to
characterize the protein dynamics of pathogens during
dissemination in the host and identifies crucial players involved in
virulence, fitness and gene regulation.

Presentation: Monday, 12 September 2016 from 8:45 — 9:00 in
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The genome of virulent Helicobacter pylori strains contains the
cag pathogenicity island (cagPAl) that plays a crucial role in the
outcome of H. pylori infection and encodes the cag type IV
secretion system (CagT4SS). During the infection, H. pylori use
the CagT4SS to translocate effectors such as CagA and
peptidoglycan into epithelial cells, leading to a proinflammatory
response. Here, we focused on the T4SS tip protein CagL, which is
essential for CagT4SS functions. CagL interacts with host cells and
integrin. Based on the CagL secondary structure, analysis of global
interstrain variation and CagL-specific amino acid motifs, we
aimed to identify novel motifs which are involved in host cell
contact and the interaction with other Cag proteins.

In order to characterize CagL protein function in detail, we
constructed a set of isogenic chromosomal non-marked mutants in
H. pylori containing site-directed deletions or amino acid
substitutions in protein motifs located in predicted loops and CagL
unique sequences. These mutants were tested for CagL expression,
localization and for gastric epithelial cell activation. Purified
recombinant CagL variants were tested for integrin and cell
interaction.

Based on the above characterization, we were able to dissect CagL
into two different protein domain categories: domains that
influenced the stability and subcellular localization of CagL and
other cagPAl proteins, and motifs that influenced CagL
interactions with integrin and gastric epithelial cells. In particular,
in addition to the known CagL RGD motif, we identified at least
one novel motif which contributed to integrin binding and
influenced CagL interaction with cells. The characterization of the
mutants in different contexts will be discussed.
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Bacterial ADP-ribosylating toxins cause severe diseases such as
diphtheria, cholera and other life-threatening enteric diseases in
humans and animals. As an AB-type toxin, the Clostridium (C.)
perfringens iota toxin employs an efficient uptake mechanism
involving binding to a specific cell-surface receptor via its B-
component, receptor-mediated endocytosis and pH-dependent

translocation across endosomal membranes into the target cell
cytosol. Here, the enzymatic active A-component ADP-ribosylates
G-actin resulting in F-actin depolymerization and cell rounding.
After internalization of the toxin into endosomes, a translocation
pore is formed by the B-component and the A-component has to be
unfolded to translocate through this narrow pore [1]. In our latest
study, we reported that Hsp70 is required for the membrane
translocation of the A-component from acidic endosomes into the
cytosol (Fig.1) [2]. The pharmacological Hsp/Hsc70-inhibitor
VER-155008 (VER) binds to the ATP-binding site of Hsp/Hsc70
with an inhibitory effect. We showed that VER protects
mammalian cells from intoxication with the iota toxin and prevents
membrane translocation of the A-component into the cytosol
(Fig.2). Other steps of toxin mode of action, i.e. receptor binding
and enzyme activity, are not affected by VER. Moreover, a novel
developed Hsp70-specific inhibitor that targets the substrate
binding domain also inhibits intoxication of cells with iota toxin.
Thereby, we demonstrated that both the ATP-binding and the
substrate binding domain of Hsp70 are required for the efficient
translocation of the iota toxin across membranes [2]. Both
isoforms, Hsp70 and Hsc70, directly interacted in vitro with the A-
component of the iota toxin. Interestingly, the A-component
displayed a significantly enhanced binding to Hsp/Hsc70 in its
denatured i.e. unfolded confirmation [2]. This finding is plausible
considering that the A-component also unfolds during membrane
translocation in the cell. For the iota toxin, and also other
pathogenic ADP-ribosylating toxins, an involvement of other host
cell chaperones, namely Hsp90 and peptidyl-prolyl cis/trans
isomerases of the cyclophilin and FK506-binding protein families,
during membrane translocation was discovered [1]. These newly
identified interaction partners of bacterial ADP-ribosylating toxins
might serve as attractive novel drug targets to inhibit membrane
translocation of the A-component and therefore prevent
intoxication of target cells and clinical symptoms. A toxin-based
therapeutic strategy to treat patients suffering from infection with
toxin-producing bacteria constitutes an attractive addition to the
existing antibacterial therapy with antibiotics, in particular in the
case of (multi-)resistant bacteria.

References

[1] Barth, H. (2011) Naunyn Schmiedebergs Arch. Pharmacol. 383,
237-245

[2] Ernst, K., Liebscher, M. et al. (2016) Sci. Rep. 6, 20301
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Background: Neisseria meningitidis (meningococci) is a major
cause of epidemic meningitis and septicemia. To establish systemic
infection, N. meningitidis attaches to and invades into host
endothelial cells, thus triggering an inflammatory response with
subsequent release of cytokines. Previous studies showed an LPS-
independent increase of interleukin-8 (IL-8) in different cell lines
challenged with meningococci in vitro. In this study, we
investigated if peripheral and brain microvascular endothelial cells
differ in terms of IL-6, IL-8 and monocyte chemoattractant protein-
1 (MCP-1) release. Additionally, we tested clinical N. meningitidis
isolates and isogenic mutant strains to determine bacterial factors
that contribute to endothelial cytokine release.

Method: We wused human microvascular endothelial cells
(HBMEC) as a model for brain endothelium and EA.hy926 cells as
a model for peripheral endothelium. Both cells lines were infected
with meningococci and tested for release of the respective
chemokines, and[j1] adherence and invasiveness of meningococcal
strains was determined. A panel of meningococcal isolates from
patients and healthy carriers were employed to investigate if the
clinical presentation correlates with our model. Furthermore, we
used lipooligosaccharide (LOS)- and capsule-deficient mutants,
heat-killed (HK) bacteria and bacterial supernatants to study the
effects of meningococcal factors to IL-8 release.

Result: Clinical isolates did not differ significantly in terms of
adherence and invasiveness; however, the LPS-deficient mutant
barely invaded into endothelial cells while the non-encapsulated
mutant presented a hyper-invasive phenotype. Moreover, our data
show that there is a differential pattern of chemokine and cytokine
release comparing peripheral and brain endothelial cells with minor
correlations  between clinical isolates and IL-8 release.
Remarkably, capsule- and LOS-deficient mutant strains induced
the highest IL-8 release. Treatment of cells with HK bacteria or
meningococcal culture supernatant also resulted in IL-8 release,
indicating that invasion into host cells is not essential for cytokine
release.

Conclusion: Our data indicate that brain endothelial cells show a
differential cytokine and chemokine release compared to peripheral
endothelial cells after meningococcal infection. While clinical
Neisseria meningitidisisolates differ slightly in their IL-8 response,
LOS- and capsule-deficient mutants induced enormous IL-8
release. According to our findings, cytokine release does not
essentially require previous invasion into host endothelial cells,
which may contribute to a better comprehension of meningitis
pathology.
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Introduction: The pAA encoded "aggregative adherence fimbriae"
(AAF) are regarded as one of the most important virulence factors
of enteroaggregative Escherichia coli (EAEC), as these adhesins
convey adherence to the intestinal epithelium as well as biofilm
formation, which are key functions in EAEC pathogenesis thereby
promoting the intestinal colonization. Also the Shiga toxin-
producing E. coli (STEC) O104:H4 outbreak strain expresses
AAF/I fimbriae. Other examples of hybrid E. coli strains have been
described as well, which combine biomarkers of various E. coli
pathotypes and also express AAF fimbriae or which at least display
an aggregative adherence phenotype. Meanwhile, five AAF major
structural subunit variants are known (AAF/l - AAF/V). Against
this background, we raised the question whether the structural
differences of the five AAF fimbrial variants may correlate with
different functions.

Materials and Methods: In order to compare the five AAF
variants with regard to their contribution to biofilm formation,
autoaggregation and aggregative adherence, we subcloned the AAF
determinants in the expression vector pBAD24. Heterologous
expression of AAF/l to AAF/V fimbriae was induced in an
identical strain background (E. coli strain DHb5a), and the
contribution of the different AAF fimbrial variants to bacterial
autoaggregation, adherence to human epithelial cells as well as to
biofilm formation was compared under identical growth conditions.
Results and Discussions: The five different aaf gene clusters were
successfully expressed in an isogenic E. coli K-12 strain
background. Our results demonstrate that expression of AAF/I,



AAF/IlIl and AAF/V fimbriae significantly contributed to the
bacterial phenotypes tested, whereas expression of AAF/II and
AAF/IV fimbriae had only a weaker impact on the aggregative and
adhesive phenotype. Our data suggest that the expression of
different AAF-fimbrial variants is not necessarily associated with
different adhesive phenotypes. However, if individual AAF
fimbrial types can be exchanged without an alteration of bacterial
virulence traits will have to be investigated in the future.
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Introduction: The increasing incidence of carbapenem resistant
Gram-negative bacteria elicit major concern worldwide. The
activity report from the NRZ Bochum for 2014 (DOI
10.17886/EpiBull-2016-002) revealed both an increase in
carbapenemase detection since 2009 and the prevalence of different
carbapenemases in major  Gram-negative pathogens
(Enterobacteriaceae, Pseudomonas aeruginosa and Acinetobacter
baumannii) from Germany. Current methods for the identification
of carbapenemases often rely on phenotypical methods before a
targeted PCR but this is time-consuming and there are problems
with false positive results.

Objective: The aim of this study was to develop a simple
multiplex PCR for the identification of the most prevalent
carbapenemase-groups in Gram-negative bacteria in Germany.
Method: The prevalence of different carbapenemases in Germany
was identified from the Epidemiologisches Bulletin publication:
out of 1830 carbapenemase-containing isolates (excluding copy
strains, two carbapenemases per strain in 20 isolates) the
carbapenemase-groups identified were VIM (429 isolates), OXA-
48 (389), OXA-23 (350), KPC (334), NDM (190), OXA-40 (63),
OXA-58 (39), IMP (23), GIM (15), GES (11), ISAbal-OXA-51
(5), IMI (2), FIM (2) and DIM (1). The most frequent
carbapenemase-groups were listed as potential targets and the DNA
sequences for all known carbapenemase genes within each group
were downloaded from NCBI database, aligned, and conserved
regions identified. PCR primers were designed to anneal to these
conserved regions. Two multiplex PCRs were proposed and tested
under single and multiplex conditions with genomic DNA and
crude lysates from strains containing the carbapenemases. Strains
of unknown carbapenemase status were tested and results were
verified by singleplex PCR.

Result: In the first multiplex PCR, the carbapenemase groups
VIM, KPC, OXA-40, NDM, OXA-48 and OXA-23 were included
with product sizes of 202, 312, 413, 517, 611 and 718 base-pairs
respectively. The attempt to include IMP carbapenemases in the
PCRs failed because of the diversity in the IMP-genes and no
conserved regions were found. Alignment of subgroups of the
IMPs allowed primer design but led to multiple PCR-products in
the multiplex PCR and IMP was therefore excluded. The second
multiplex included IMI, GES, GIM and OXA-58 with product
sizes of 206, 416, 508 and 616 base-pairs respectively. PCRs
showed positive bands as expected. No unexpected PCR products
were observed. PCR results of strains with unknown
carbapenemase status were confirmed in all cases.

Conclusion: A fast and easy method was developed for detection
and differentiation of 10 of the most prevalent carbapenemase
groups found in Germany, i.e VIM, OXA-48, KPC, OXA-23,
NDM, OXA-40, OXA-58, GIM, GES and IMI. Due to the diversity



of the IMP-carbapenemases a multiplex PCR does not seem to be a
suitable method for their identification.
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Introduction: Timely administration of appropriate antimicrobial
treatment is essential for survival of patients with sepsis. Thus, the
detection of important resistance phenotypes should be achieved as
soon as possible. Particularly, the alarming increase of carbapenem
resistance in Gram-negative bacteria necessitates the development
of novel rapid diagnostic tests.

Objectives: In this proof-of-principle study, we aimed (a) to
investigate accuracy and rapidity of the laser-scattering method
(LSM) for resistance detection directly from positive blood cultures
(BCs) and (b) to determine the optimal preparation procedure for
positive BCs to be applied for this method.

Materials and Methods: Ten meropenem-susceptible (seven
Pseudomonas aeruginosa and three Klebsiella pneumoniae) and
nine meropenem-resistant (six P. aeruginosa and three K.
pneumoniae) isolates were mixed with 10 ml human whole blood
in a final concentration of 10 cfu/ml. Inoculated blood was
introduced into BACTEC Plus Aerobic/F bottles and incubated in
the BACTEC 9240 automated BC system. Upon positive signal,
BC samples were processed by either filtration/dilution or
lysis/centrifugation method. For filtration/dilution, positive BC
broth was filtered through a 5 pm syringe filter, followed by 1:100
dilution of filtrate with cation-adjusted Mueller-Hinton broth (CA-
MHB). For lysis/centrifugation (Sepsityper kit, Bruker, Bremen,
Germany), 1 ml of positive BC was mixed with 200 pl lysis buffer,
followed by centrifugation. After supernatant was discarded, 1 ml
washing buffer was added and again centrifuged. The pellet was
dissolved in CA-MHB, standardized to 0.5 McFarland suspension
and diluted to produce final inoculum of 5x10° cfu/ml. The
samples with or without meropenem in breakpoint concentration 2
pg/ml were measured by LSM in BacterioScan™216R instrument
(BacterioScan Inc., St Louis, US). For each sample pair, growth
trend ratios were computed at each minute by the real-time
working SCARM filter. Based on these ratios, receiver operating
characteristic (ROC) curve analyses were done.

Result: Sensitivity and specificity for detection of carbapenem
resistance achieved both 90% after two hours of incubation, and
reached 100% after three hours. For K. pneumoniae, it was possible
to discriminate between resistant or susceptible isolates after only
approx. one hour incubation time. Blood components remaining
after the filtration/dilution procedure caused disturbance of optical
measurement, which considerably hampered evaluation. Further
dilution may eliminate the problem but provides inoculum counts,
which are lower than recommended for standard susceptibility
testing.

Conclusion: LSM using BacterioScan™216R combined with
lysis/centrifugation procedure appears very promising for rapid
determination of carbapenem resistance in Gram-negative rods
directly from positive BCs.
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Question: The sensitivity of conventional blood culture analysis
for detection of candidemia is poor. One possible explanation for
this lack of sensitivity is that the detection threshold of commercial
blood culture analysis systems is not reached due to insufficient
growth of Candida spp. inside the blood culture bottles. If this is
indeed the case, terminal subcultures might help to detect
candidemia in these patients.

Method: The BD BACTEC FX blood culture analysis system
together with the BACTEC PLUS-Aerobic/F and Anaerobic/F
blood culture bottles (Becton Dickinson GmbH) were used. From
July 2009 until April 2016 terminal subcultures on Sabouraud-agar
were performed after 5 days of incubation in the BD BACTEC FX
system from all negative blood culture bottles for which
mycological analysis was requested.

Result: Altogether 55,384 blood cultures were analyzed during the
study period and a total of 29.959 terminal subcultures were
performed (54.1 %). Candida spp. were detected in 473 blood
cultures (0.9 %) of 236 patients.

In 124 of the Candida-positive blood cultures (26.2 %) growth was
detected in the aerobic and the anaerobic blood culture bottle. In
321 blood cultures (67.9 %) only the aerobic bottle and in 11 blood
cultures (2.3 %) only the anaerobic bottle was positive.

Of the 332 blood culture pairs, in which only one bottle was
positive, Candida spp. grew in the terminal subcultures of the
corresponding negative bottles in 155 cases (46.7 %). More
importantly, terminal subcultures revealed Candida spp. in 17
blood cultures of 16 patients (6.8 % of patients with candidemia) in
which both the aerobic and the anaerobic blood culture bottle were
reported negative after 5 days of incubation. The species causing
these false-negative results were C. glabrata (n = 11; 64.7 %), C.
albicans (n = 5; 29.4 %) and C. guilliermondii (n = 1; 5.9 %),
respectively. Notably, of all C. glabrata (n = 79), C. albicans (n =
287) or C. guilliermondii-candidemias (n = 2), 13.9%, 1.7 % or
50%, respectively, were only detected by terminal subculture.
Conclusion: By performing a terminal subculture from negative
blood culture bottles the rate of candidemia detection could be
increased by 6.8 % of patients. Especially C. glabrata is
insufficiently detected by the BACTEC FX blood culture analysis
system. For every additionally detected candidemia patient an
average of 1872 terminal subcultures corresponding to 3744
Sabouraud-agar plates have to be performed.
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Infective endocarditis (IE) is a life-threatening disease associated
with high mortality. Diagnosis of IE is still challenging. Re-
infection of the prosthetic valves, in particular in cases with
unidentified pathogens, is a severe complication with poor post-
operative  survival. Thus, diagnosis of the causative
microorganisms is crucial for the patient’s outcome.
Microbiological diagnosis is based mainly on culture techniques.



However, these often fail due to previous antibiotic therapy or
fastidious microorganisms.

Our aim was to detect, visualize and identify the infectious agents
in native and re-infected prosthetic valves and to study their
biofilm formation using Fluorescence in situ Hybridization (FISH)
combined with 16S rRNA-gene PCR and sequencing.

Patients with native and prosthetic valve endocarditis were
included over a 10-year period. Our study comprised 386 valves,
out of which were 88 prostheses (21%). We compared routine
microbiological outcomes with FISH and PCR results.

We found comparable spectra of pathogens in native and prosthetic
valve endocarditis. All cases showed mono-species infections.
Using FISH we showed impressive biofilm structures within the
prosthetic valves ranging from single cells to highly organized
biofilms. We also found FISH positive bacteria in culture-negative
cases and samples from patients under antibiotic therapy.
Furthermore, bacteria were visualized not only on the valves but
also in between the fibers of the suture strings, being difficult to
access for immune cells.

FISH not only allows timely therapeutical decisions, but also
analysis of pathogenesis of prosthetic valve endocarditis, i.e. re-
colonization by the initial microorganisms or infection by a new
species during or post-surgery.
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Introduction: Reliable serodiagnosis and estimate of the clinical
relevance of Chlamydia (C.) pneumoniae, which is thought to be a
common cause of respiratory tract infections, is often challenging
due to its high seroprevalence in healthy individuals, cross-
reactivity with other chlamydial species, and substantial limitations
in commercially available serodiagnostic tools.

Aim: We therefore analysed the humoral immune response to
defined recombinant C. pneumoniae antigens in MIF-characterised
sera of infected patients in order to establish new serologic
markers.

Materials and Methods: Immunoreactive proteins were identified
by use of immunoproteomic analysis, gene expression library
screening and literature research. Out of these, ten promising
surface, virulence-associated, as well as hypothetical proteins were
selected for recombinant synthesis. Evaluation of the antigens was
carried out on the basis of well-characterised human sera, in which
antibodies to recombinant antigens were detected by use of a strip
immunoassay. Qualitative and quantitative analysis was performed
for both IgM- and 1gG-response.

Result: We could show different antibody patterns in early and late
infection. In late or past infection, MOMP, OMP2 and YwbM
seem to be the most reactive antigens, all of them showing a
correlation between MIF IgG titre and band reactivity as well as
band intensity of reactive antigens. The virulence-associated SINC-
orthologue YwbM was the most sensitive and specific antigen,
showing no cross-reactivity with sera of C. trachomatis patients. In
early infection, recombinant antigens still lack diagnostic
sensitivity. However, IgM antibodies to MOMP and TARP were
regularly observed, suggesting these antigens to be addressed early
in humoral immune response.

Summary and Outlook: We suggest YwbM to be a promising
marker for reliable species-specific diagnosis of C. pneumoniae
especially in late or past infections. Further work on IgM reactive

antigens is needed to establish a serological marker to reliably
identify early and very early infections.
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Introduction: Microbiology as we know it today is dominated by
manual work. This includes labeling, inoculation and transport of
media. For some years now solutions for partial automation exist.
However, total lab automation using one machine for labeling,
inoculation, transport, incubation, reading, work-up and disposal of
plates is a new development.

Aim: In April 2015 a TLA (BD Kiestra) was assembled at the
Department for Infectious Diseases, Medical Microbiology and
Hygiene at the University of Heidelberg. It consists of a 24 slot
BarCodA, an InoculA with a safety hood, 4 ReadA Compacts and
7 work places directly attached to the system. This is a description
on how we validated the machine, adjusted our workflows and
accelerated reporting. The description includes the limits we
encountered during implementation.

Materials and Methods: After assembly the performance of the
TLA was reviewed. This included performance with plates from 4
different manufacturers, continuous performance with 2500 plates,
temperature consistency in the incubators during one week,
potential spilling from sample to sample and growth curves for
MRSA, VRE and MRGN using selected ATCC strains as well as
patient isolates. According to the results from the growth curves
incubation and imaging programs for different kinds of media were
determined for the TLA. 525 screening samples (nose swabs, rectal
swabs, wound swabs) were inoculated in parallel (classic (Previ
Isola) and TLA (InoculA)) and results compared. After go-live
results with patient samples were reviewed in order to determine
the indispensable incubation times for MRSA, VRE and MRGN.
Imaging time points were optimized to current workflows and
working hours.

Result: The TLA is capable of working with plates from all
manufacturers tested.

The TLA hardware is capable of running 2500 plates in a row.
Temperature is extremely consisted over a period of one week.

We have no evidence for spilling from one sample to the other.
Current selective media support the growth of MRSA within 20
hours, VRE within 36 hours and MRGN within 20-24 hours.

The comparison between classic inoculation and reading with
inoculation and reading using the TLA revealed an overall higher
positivity rate with the TLA (about 10% more positives).

Current data allow a final read for nose swabs at 20 hours after
start of incubation and a final read for rectal and wound swabs at
36 hours.

Summary: Implementation of a TLA into a University
microbiology lab is a demanding process using a lot of human and
financial resources. It necessitates a review of current protocols and
continuous adjustments of work-flows and protocols as well as
training and continuous education of personnel. This effort is
rewarded by a high quality of inoculation, a standardized
incubation and speeding up of the reporting process.

Presentation: Monday, 12 September 2016 from 9:45 — 10.00 in
room Konferenz 2-3.
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Poultry-associated multi-drug resistant Salmonella spp.,

Campylobacter spp. and Arcobacter spp. in urban Ghana
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2Kumasi Centre for Collaborative Research, Microbiology,
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Frequent overuse of antibiotics in poultry farming has contributed
to the emergence of antibiotic resistance. Consumption of meat
contaminated with Salmonella, Campylobacter, and Arcobacter
may infect humans and lead to emergence of multidrug resistance
(MDR). Although the general transmission mode for the enteric
bacteria under investigation is known (faecal-oral), it remains
speculative which pathogen vehicles are predominant in Africa. In
Ghana, chicken meat is locally available, however the majority is
imported from Brazil, the United States, or the Netherlands.

This study aimed to investigate the level of contamination of local
and imported chicken meat with MDR Salmonella, Campylobacter
and Arcobacter spp.

Material from frozen and fresh meat samples was cultured for
Salmonella, Campylobacter and Arcobacter using enrichment
broths and selective media. Bacterial isolates were identified by
Gram staining, biochemical testing, and MALDI TOF MS.
Antibiotic susceptibility testing was preformed according to CLSI
guidelines.

In total, 200 samples were collected. The highest contamination
was seen for Arcobacter (n=50; 25%), followed by Salmonella and
Campylobacter (each n=17, 8.5%). Contamination for all bacteria
was highest for local meat: Salmonella, Campylobacter and
Arcobacter were isolated from 76.5% (n=13), 86% (n=43) and
82.4% (n=14) of local meat samples, respectively. Antibiotic
susceptibility testing revealed that 23.5% (n=4) of Salmonella were
MDR. Resistance to Fluorquinolones (FQ) for Salmonella,
Campylobacter and Arcobacter was identified in 62.5%, 76.5%
and 52% of isolates, respectively.

This study highlights that despite concerns of contamination risks
due to imports of meat, contamination for all bacteria was highest
for local meat. Of major concern is the overall high level of FQ
resistance seen as this may lead to the increase of FQ resistance in
the human population.

Presentation: Monday, 12 September 2016 from 8:30 — 8:45 in
room Konferenz 1.
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Multidrug-resistant Achromobacter animicus causing wound
infection in a street child in Mwanza, Tanzania

N. Moremi**2, H. Claus’, M. Hingi?, U. Vogel', S. E. Mshana?
YInstitute of Hygiene and Microbiology, University of Wuerzburg,
Wuerzburg, Germany

2Catholic University of Health and Allied Sciences, Bugando,
Mwanza, Tanzania

Introduction: The species Achromobacter animicus first described
in 2013 has been isolated from sputum of humans suffering from
respiratory infections. Literature regarding A. animicus is limited.
Herein we document first case of A. animicus wound infections.
Objective: To characterize a multidrug-resistant A. animicus
isolated from chronic posttraumatic wound infection in a street
child from African continent.

Materials and Methods: Phenotypic identification of the
organism was performed using gram staining, culture on Blood and
MacConkey Agars and VITEK®-MS. Further taxonomic
identification was done by sequencing of the complete 16S rRNA
gene and multilocus sequence typing (MLST) of 7 housekeeping
genes. Antimicrobial Susceptibility testing and extended spectrum
beta lactamase production was confirmed using VITEK® 2 system
and E-Test respectively.

Result: The isolate was phenotypically identified as a gram-
negative bacterium with inconclusive genus. The complete 16S
rRNA gene provided 99.6%, 99.6% and 99.7% match with
Achromobacter  xylosoxidans  (CP014065), = Achromobacter
denitrificans  (CP013923) and Achromobacter  animicus
(NR_117615) respectively. The MLST unveiled 4 new alleles, i.e.
gltB_82, lepA_114, nrdA_99 and nuoL_92, that resulted into the
new sequence type ST-320, which was closely related to other A.
animicus genotypes. Single locus sequencing of nrdA_765 gene
confirmed the isolate to be A. animicus. The isolate was found to
be resistant to ampicillin, trimethoprim-sulfamethoxazole,
piperacillin/tazobactam, cefotaxime, ceftazidime and tetracycline,
but susceptible to ciprofloxacin, gentamicin, imipenem,
meropenem, and ertapenem, and intermediate susceptible to
moxifloxacin.

Conclusion: For the first time, this case report highlights the role
of multidrug- resistant A. animicus in causing wound infections
which is important information to clinicians and clinical
microbiologist. There is a need to improve microbiological services
in developing countries in order to identify uncommon human
pathogens. This will assist in updating the database of automated
identification systems; simplifying identification of these
pathogens and track their epidemiology.

Presentation: Monday, 12 September 2016 from 8:45 — 9:00 in
room Konferenz 1.
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A microbiome based strategy for the prediction of infectious
infertility

S. Graspeuntner*!, M. K. Bohlmann?3, K. Gillmann?', R. Speer*, S.
Kiinzel®, H. Mark?, F. Hoellen?, R. Lettau®, G. Griesinger?, I. R.
Konig!, J. F. Baines®’, J. Rupp?

tUniversity of Lubeck, Lubeck, Germany
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“Berlin Department of Public Health, Berlin, Germany

5Max Planck Institute for Evolutionary Biology, Plon, Germany
50utpatient Medical Care for Gynecology, Libeck, Germany
Christian-Albrechts-University of Kiel, Kiel, Germany

Inflammatory processes triggered by infections are a major cause
of tubal factor infertility in females. Major obstacles in early
diagnosis of females at risk in acquiring infectious infertility are
often asymptomatic infections as underlying cause. Early diagnosis
of patients at risk could facilitate clinical strategies in preventing
infectious infertility. Therefore, we aimed to establish a method to
precisely predict infectious infertility on the basis of diagnostic
tests and microbiome analysis using next-generation-sequencing.

To establish a prediction method for infectious infertility, we
conducted a prospective study on females with infectious infertility
(ININF) in comparison to females with non-infectious infertility
(nININF), female sex workers (FSW) and fertile females. We
performed diagnostic testing for sexually transmitted pathogens
using PCR-tests for Chlamydia trachomatis, Neisseria
gonorrhoeae, Ureaplasma urealyticum, Mycoplasma hominis and
M. genitalium. Cultivation dependent diagnostics were performed
for Candida sp., Group B Streptococcus, Gardnerella vaginalis, E.
coli, and Klebsiella sp. Furthermore, we tested the serum of the
females for presence of IgG and IgA antibodies targeting C.
trachomatis antigens MOMP, OMP2, TARP, CPAF, and HSP60.



Microbiome sequencing was performed from cervical swabs. We
isolated bacterial DNA using the MO BIO PowerSoil® Kit. The
V3V4 region of the bacterial 16S rRNA gene was amplified and
the amplicon library was sequenced on a MiSeq sequencing system
from Illumina. Raw reads were processed using mothur and
thereby all sequences with ambiguous bases, sequences with
homopolymer length greater than 9, sequences conducted of being
chimeric and sequences that were classified as non-bacterial were
removed. A subset of 2500 reads/sample was used for statistical
analysis of the microbial composition based on taxonomic
assignment and operational taxonomic units (OTU).

We could not identify single markers for infectious infertility from
diagnostic and microbiome sequencing data. Therefore, we
conducted a logistic regression model for prediction of infectious
infertility integrating a) PCR and culture dependent diagnostic
testing, b) serology for antibodies targeting C. trachomatis and c)
the first ten taxa from the microbiome sequencing. Our model was
able to predict infectious infertility with an accuracy of 93.8 %,
correctly predicting ININF in 17 of 18 cases. Importantly, all cases
of nININF could be separated from ININF integrating the
microbiome data. The same model excluding the microbiome data
predicted only 13 of 18 cases correctly.

Our results show a new strategy for prediction of infectious
infertility. However, the model has to be refined in future studies
with enhanced patient numbers to improve and validate its
performance. The results also highlight the potential of NGS-
techniques in future diagnostics.

Presentation: Monday, 12 September 2016 from 9:00 — 9:15 in
room Konferenz 1.
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Tedizolid susceptibility in linezolid- and vancomycin-resistant
Enterococcus faecium isolates

E.- M. Klupp?, A. Both?, C. Belmar Campos?, M. Christner!, M.
Aepfelbacher?, H. Rohde*!

UK Hamburg-Eppendorf, Medizinische Mikrobiologie, Virologie
und Hygiene, Hamburg, Germany

Vancomycin-resistant enterococci (VRE) are of ever-increasing
importance, most notably in high-risk patient populations. Therapy
options are often limited for these isolates, and apart from
tigecycline and daptomycin, oxazolidinon linezolid is frequently
administered. The broad usage of linezolid, however, has driven
the emergence of linezolid-resistant VRE strains (LR-VRE),
further shortening therapeutic options. Second generation
oxazolidinon tedizolid has the advantage of being active against a
specific subset of LR-VRE, i.e. isolates expressing the plasmid-
encoded chloramphenicol-florfenicol resistance- (cfr-) gene. Here
we tested activity of tedizolid-activity in a collection of 30 LR
Enterococcus faecium VRE (MIC range 32 - 256 mg/L) isolated
between 2012 and 2015 from clinical and screening specimens. By
pulsed field gel electrophoresis (PFGE) isolates were assigned to
16 clonal lineages. In three cases, linezolid-susceptible progenitor
isolates of LR-VRE were isolated, thus demonstratingthe de nove
emergence of the linezolid resistant phenotype. PCR did not detect
cfr, cfr(B) or novel oxazolidinone resistance gene optrA in LR-
VRE. All isolates, however, carried mutations within the 23S
rDNA. Compared to linezolid, tedizolid MICs were lower in all
isolates (MIC range 2 - 32 mg/L), but remained above the FDA
tedizolid breakpoint for E. faecalis at 0.5 mg/L. Thus, related to the
predominant resistance mechanism, tedizolid is of limited value for
treatment of most LR-VRE and represents a therapeutic option
only for a limited subset of isolates.

Presentation: Monday, 12 September 2016 from 9:15 — 9:30 in
room Konferenz 1.

023/KMV

Local resistance profile of bacterial isolates in uncomplicated
urinary tract infections (LORE study)
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Whereas microbiological tests are routinely performed in
complicated urinary tract infections (UTI), only little is known on
the antibiotic resistance in uncomplicated UTI in Germany since
bacterial resistance testing is usually omitted. The German clinical
guidelines for uncomplicated UTI recommend primarily the use of
fosfomycin or nitrofurantoin and cotrimoxazole should rather be
avoided.

The LORE study aimed in the determination of the local resistance
profile to antibiotics in uncomplicated UTI. The main goal was to
identify alternative drugs for the first-line treatment instead of
fosfomycin, which should be rather limited to severe infections
with multi-resistant bacteria, or instead of nitrofurantoin in order to
avoid its side effects.

During the period of twenty-two months, twenty-nine practitioners
and gynaecologists of the Kiel regions recruited female patients
with uncomplicated UTI and the age of 16 to 65. Patients with
gravidity, diabetes, or chronic diseases or after antibiotic therapy
were excluded. The urine samples were tested by four local
laboratories according to the EUCAST rules with regard to the
bacterial load, the bacterial species, and the sensitivity to the
common antibiotics ampicillin or amoxicillin without or with beta-
lactamase inhibitors, piperacillin, ceftazidime, cefpodoxime,
imipenem or  meropenem, ciprofloxacin, cotrimoxazole,
fosfomycin, and nitrofurantoin. The LORE study was performed in
the Kiel region in close collaboration with general practitioners and
gynaecologists from the local medical network Praxisnetz Kiel.
This study was supported by the Robert Koch-Institute, Berlin.
Totally, 954 samples were collected and 896 patients were included
into the study. A significant bacterial load of at least 100,000
colonies per ml were found in 491 samples (55%). Gram-negative
bacteria were isolated in 521 cases. The most frequently isolated
bacterium was Escherichia coli (N = 450; 70% of all samples with
bacterial isolates). Other Gram-negative bacteria were Klebsiella,
Proteus, Citrobacter, Enterobacter, and Morganella in descending
order. Gram-positive bacteria were isolated in 216 cases.
Fosfomycin reached a sensitivity of 98%, nitrofurantion 94%, and
cotrimoxazole 85% if all samples were included. However,
regarding just the most relevant Gram-negative bacteria,
fosfomycin reached 98%, nitrofuantoin 95%, cefpodoxime 95%,
ciprofloxacin 96%, and cotrimoxazole 85%. The sensitivity rates
for ampicillin or amoxicillin without or with beta-lactamase
inhibitors or for piperacillin ranged between 37 and 67%.

The LORE study described the local bacterial resistance profile in
uncomplicated UTI. The sensitivity rates of 95% for cefpodoxime
and 86% for cotrimoxazole in Gram-negative bacteria suggest their
use instead of the presently recommended drugs fosfomycin and
nitrofurantoin.

Presentation: Monday, 12 September 2016 from 9:30 — 9:45 in
room Konferenz 1.
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Frequency, Quality and Cost of Syphilis diagnostics in
Germany: A retrospective health care utilization database
analysis

K.-P. Hunfeld'*, I. Muller?, B. Lohr!
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Labormedizin, Mikrobiologie & Krankenhaushygiene

Syphilis (Sy) is a major public health problem in Europe since it’s
re-emergence in the late 1990°s and early 2000°s. However, data on
the economic impact of Syphilis on health care systems is scarce.
Therefore, the aim of our study was to assess the associated annual
diagnostic and therapeutic costs and to gain epidemiological
information on Sy patients by retrospectively analysing
socioeconomic data for the years 2009-2012. Data was provided by
a statutory health insurance company (DAK-Gesundheit) covering
more than 5.5 million insured persons. Results were compared to
other sources of data such as nationwide notification data e.g. and
quality of diagnostic testing for Sy in Germany studied by EQA
was taken into consideration. In our cohort the incident diagnosis
of Sy was coded on average for 2,300 outpatients and 850
inpatients annually which by extrapolating these findings to the
German population level would result in more than 32,000 annual
cases (incidence 40/100,000 inhabitans). These figures far exceed
numbers from mandatory nationwide notification (incidence of
6.1/100,000 inhabitans in 2013 e.g.). In our cohort more than
70,000 diagnostic tests were ordered annually (accounting for
direct medical costs in our cohort of more than 370,000 Euro/y and
extrapolated to more than 1 million diagnostic tests nationwide)
with two thirds of them being performed as part of maternity
services. Considering the many tests performed as part of preblood
donation testing it is obvious that the large majority of diagnostic
testing is performed on a low risk population which together with
proficiency testing data is raising concerns about test quality and
standardization of diagnostic assays used. Findings from this study
suggest ongoing issues related to care for Sy and may help to
improve future disease management.

Presentation: Monday, 12 September 2016 from 9:45 — 10:00 in
room Konferenz 1.
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Microbial communities have co-evolved with humans for millions
of years. They inhabit all surfaces of the human body, including the
respiratory tract. Specific sites harbor specialized bacterial
communities and it is increasingly recognized that these different
micro-ecosystems play a major role in maintaining human health.
The respiratory tract is a complex organ system which primary role
in human physiology is the exchange of oxygen and carbon
dioxide. The human airways are colonized with niche-specific
bacterial communities: it is increasingly recognized that one of
their main functions might be to prevent respiratory pathogens
from gaining a foothold on the mucosal surface and spreading to
the lower respiratory tract. Our current research addresses how the
healthy URT microbiome is established, and what ecological and
environmental factors direct early and subsequent development of
respiratory microbial communities. Moreover, we focus on
studying the relationship between respiratory microbiota
development and development of respiratory infections.

Presentation: Monday, 12 September 2016 from 12:30 — 13:00 in
room Donausaal 3.
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ROLE of Zinc in group A streptococcal pathogenesis
C.-L.Y.Ong!, L. Bohlmann?, A. G. McEwan?, M. J. Walker*!
The University of Queensland, School of Chemistry and Molecular
Biosciences and Australian Infectious Diseases Research Centre,
St. Lucia, Australia

Streptococcus pyogenes (Group A Streptococcus; GAS) is a Gram-
positive human pathogen responsible for a wide spectrum of
diseases ranging from pharyngitis and impetigo, to severe invasive
diseases including necrotizing fasciitis and streptococcal toxic
shock-like syndrome. Zinc is recognized as an important metal ion
in relation to nutritional immunity and zinc deficiency is linked to
increased susceptibility to bacterial infection. Zinc stress impairs
glucose metabolism through the inhibition of the glycolytic
enzymes phosphofructokinase and glyceraldehyde-3-phosphate
dehydrogenase. In the presence of zinc, a metabolic shift to the
tagatose-6-phosphate pathway allows conversion of D-galactose to
dihydroxyacetone phosphate and glyceraldehyde phosphate,
partially bypassing impaired glycolytic enzymes to generate
pyruvate. Additionally, zinc inhibition of phosphoglucomutase
results in decreased capsule biosynthesis. To investigate the role of
zinc in innate immune defense against GAS, we analyzed the
clinically important GAS M1T1 wild-type strain, and the
phenotypes of two isogenic mutants and corresponding
complemented mutants. The targeted GAS czcD gene encodes for a
putative zinc efflux pump and the adjacent gczA gene encodes a
putative Zn-dependent activator of czcD expression. Compared to
wild-type and complemented cells, both mutants exhibited reduced
ability to grow in the presence of zinc. Transcriptional analyses
indicate that gczA up-regulates czcD in response to zinc. The gczA
regulator also induces galactose metabolism, circumventing zinc-
induced blockage of glucose uptake, and the zinc susceptible CTP
synthase. Both czcD and gczA are up-regulated in contact with
human neutrophils. Zinc efflux plays a critical role in GAS
pathogenesis, as both czcD and gczA mutants displayed increased
susceptibility to killing by human neutrophils and reduced
virulence in a murine infection model. Taken together, these results
demonstrate that zinc homeostasis is an important contributor to
GAS pathogenesis and innate immune defense against infection.
Strategies to manipulate zinc homeostasis in order to reduce GAS
infection are discussed.

Presentation: Monday, 12 September 2016 from 13:00 — 13:30 in
room Donausaal 3.
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How to Control the Most Successful Pathogen on Earth
S. H. E. Kaufmann*!
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Introduction: Tuberculosis (TB) is a global health threat with 2
billion individuals infected with Mycobacterium tuberculosis
(Mtb). Although only 5% to 10% of these individuals develop
active disease, TB ranks high in morbidity and mortality with
approximately 9.6 million individuals developing active disease
and 1.5 million dying annually. General agreement exists that
better intervention measures are urgently needed with a vaccine
that prevents pulmonary TB in all age groups being decisive.
Objective: Create a genetically modified BCG (VPM1002) with
improved safety and protective efficacy.

Patients, Materials and Methods: A recombinant BCG was
created which expresses listeriolysin and is devoid of urease C.
Vaccine efficacy and safety were tested preclinically in appropriate
animal modes. Healthy individuals were enrolled in two phase I,
one phase Ila and one phase Il trial.

Result: Preclinical animal models revealed that the vaccine
VPM1002 is more efficacious and safer than BCG. Phase | and lla
trials demonstrated its safety and immunogenicity in adults and
neonates. An ongoing phase lla trial assesses its safety and
immunogenicity in HIV-exposed neonates.

Conclusion: VPM1002 has been licensed to Vakzine Projekt
Management, Hanover, Germany and sub-licensed to Serum
Institute India, Pune, India. Based on excellent results in preclinical
models and clinical trials encourage further development of
VPM1002. Currently a phase Ilb trial in neonates and a phase 111
trial in adults are being prepared for submission to regulatory
agencies.

Presentation: Monday, 12 September 2016 from 15:00 — 15:30 in
room Donausaal 3.
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From the genome to the development and future perspectives
of a broadly protective vaccine against MenB

M. Pizza*!
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Introduction: Most of the vaccines available today, although very
effective, have been developed using conventional technologies.
The vaccinology field is evolving very rapidly and the new
available technologies have opened alternative ways in designing
improved vaccines or novel vaccines against infections for which
preventive measures do not exist. In this context, a new approach
named “Reverse Vaccinology”, based on the identification of novel
antigens through bioinformatics analysis of a bacterial genome, has
been instrumental to the identification of a vaccine against
Neisseria meningitidis serogroup B, a bacterium causing a
devastating disease characterized by meningitis and sepsis.

Result: The most promising antigens identified by this novel
technology, NHBA (Neisserial Heparin Binding Protein) fHbp
(factor H binding protein), and NadA (Neisseria Adhesin A),
combined with Outer Membrane Vesicles derived from the New
Zealand outbreak strain NZ98/254 are the basis for a broadly
protective meningococcal serogroup B vaccine, 4CMenB. This
vaccine has been approved for use from two months of age in 38
countries worldwide (Europe, Australia, Canada and South
America) and in US for use in individuals 10 through 25 years of
age.



The development of a novel vaccine based on previously unknown
antigens opened many scientific questions. Their function,
immunogenicity, and ability to be effective targets for antibody
recognition in different strains representing the meningococcal
genetic diversity will be described. The results of these studies
have provided many insights in the mechanism of virulence and
pathogenesis of meningococcus and have been the basis of a new
epidemiological tool (MATS, Meningococcal Antigen Typing
System) to evaluate vaccine coverage.

Conclusion: 4CMenB vaccine is expected to reduce the incidence
of meningococcal disease, providing added public health benefits.

Presentation: Monday, 12 September 2016 from 15:30 — 16:00 in
room Donausaal 3.
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Effects of pneumococcal conjugate vaccination on serotype
distribution and burden of pneumococcal disease in children
and adults in Germany

M. van der Linden*!

'RWTH-Aachen, National Reference Center for Streptococci
(GNRCS) and Institute of Medical Microbiology, Aachen, Germany

Backgrounds and Aims: Streptococcus pneumoniae remains a
leading cause of pneumonia, sepsis and meningitis and
disproportionately affects young children and the elderly. In July
2006, vaccination with pneumococcal conjugate vaccine was
generally recommended in Germany for all children < 24 months.
PCV13 was licenced for adults in 2011 and uptake in adults has
increased since. In this study, we present the burden of disease and
serotype distribution among children and adults with invasive
pneumococcal disease (IPD) before and after the start of childhood
and adult vaccination.

Method: Pneumococcal isolates recovered from children and
adults with IPD were serotyped at the GNRCS using the Neufeld-
Quellung-reaction.

Result: In 2014-2015, 84 IPD isolates recovered from children <2
years were sent in, of which only 15 had PCV13 serotypes. This
represents a reduction of 45% compared to 2005/2006 (before
vaccination introduction) and a reduction of 33% since the
introduction of higher-valent vaccination. Among the PCV13-non-
PCV7 serotypes, reductions were observed for serotypes 1 (-78%),
3 (-63%), 6A (-100%), 7F (-94%) and 19A (-75%).

Among adults PCV7 serotypes have decreased from 40-45% before
childhood vaccination to 3% in 2014-2015. PCV13-non-PCV7
serotypes have reduced from 47.1% in 2010-2011 to 28.0% in
2014-2015.

Non-PCV13 serotypes have gained in importance, with serotypes
10A, 15A/B/C and 24F being most prevalent among children, and
10A, 12F, 15A and 23B among adults. Of these, 15A and 23B are
often penicillin non-susceptible.

Conclusion: Childhood pneumococcal conjugate vaccination has
strongly affected the serotype distribution among both children and
adults.

Presentation: Monday, 12 September 2016 from 16:00 — 16:30 in
room Donausaal 3.
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Why is hand hygiene compliance often suboptimal? - A
psychological approach to explain the “hand hygiene paradox”
S. Diefenbacher*?, J. Keller!

tUIm University, Ulm, Germany

Introduction: Hand hygiene plays an important role in infection
prevention (Allegranzi & Pittet, 2009). Nevertheless, hand hygiene
compliance is often insufficient (Huis et al., 2012). (Social)
Psychology provides promising approaches to explain this paradox.
We refer to the distinction between consciously planned and
automatic types of behavior as proposed in prominent dual-process
models (Ajzen & Fishbein, 2000). Considering that hand hygiene is
a relatively frequent but short behavior that is typically only
complementary to a focal activity, the underlying processing mode
can be assumed to be automatic in nature.

Aim: We examined whether hand hygiene can be conceptualized
as an automatic type of behavior. For this purpose, we tested the
explanatory power of (a) habit as an element of automatic
processing as well as (b) knowledge and explicit attitude towards
hand hygiene as elements of conscious processing with respect to
hand hygiene behavior.

Method: We assessed habit (SRBAI; Gardner et al., 2012), explicit
attitude and subjective knowledge about hand hygiene with self-
reports and hand hygiene using the Day Reconstruction Method
(Kahneman et al. 2004), direct observation (cf. Sassenrath et al.,
2016) or video-based observation.

Result: All studies consistently showed significant positive
correlations between habit and hand hygiene. Additionally, we
found a significant positive relationship between explicit attitude
and hand hygiene in one (of two) studies. However, after including
habit in a stepwise regression analysis this relationship was no
longer significant. In an additional regression model habit was a
better predictor of hand hygiene than knowledge.

Conclusion: The findings suggest that hand hygiene should be
conceptualized as an automatic (not conscious) type of behavior.
The findings have far-reaching implications for hand hygiene
trainings in hospitals, where hand hygiene is typically considered
to be a conscious type of behavior.
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How important is hygiene in the hospital? A short survey of
participant’s knowledge, attitudes and expectations about
hygienic standards in hospitals

B. Lutze*?, I. F. Chaberny*

!Leipzig University Hospital, Institute of Hygiene/Hospital
Epidemiology, Leipzig, Germany

Introduction: The media frequently discusses on the subject of
healthcare associated infection (HAI), which corresponds to the
importance of the problem. The growing media presence of the
HALI’s issue could result in uncertainties in general public. There
are numerous scientific papers about patient-related data
(morbidity, mortality, lethality et cetera), while there is very
limited data available about the influence of the threatening
Presentation: attitudes and expectations of patients, who are to be
treated preventively, diagnostically or therapeutically in future.
Objective: The purpose of this survey is not only to find out which
attitudes and expectations people had towards hygienic standards in
hospitals but also how they estimate the risk to acquire an infection
in hospitals generally. Moreover, the study was undertaken to
estimate the general public’s knowledge of HAI's and their
potential transmission of pathogens.

Method: In the context of a public event in Leipzig (called
“Medizin Erlebnisparcour” University Hospital Leipzig) a survey
was conducted, by interviewing passers-by. Participants were
asked a series of questions on their attitudes about hygienic
standards in hospitals: “What is most important to you when you
think about your stay in the hospital?” (scale 0=not important to 4=
very important) and “What are you increasingly concerned about
(scale 0= no concerns to 4=deep concerns). Furthermore, they were
asked, what they know about HAI’s (open question) and the most
common potential transmission path. Finally, the participants were
asked, how they estimate the risk to acquire an infection in
hospitals (in percentage terms).

Result: In total, 246 participants answered the questionnaire. Mean
age of the participants was 42.2 + 18.7 years. Most of the
participants were women (75.6 %). The participants considered the
compliance of hygienic standards to be the most important issue
(PM=3.8 vs.dM=3.9; p=.539) between the physicians specialist
knowledge (?M=3.4 vs.dM=3.7; p<.001). Most commonly, they
report that they were increasingly concerned about acquiring an
infection in hospitals (M=3.3 vs.dM=3.2; p=.617). The majority
of participants are well-informed about HAIs and furthermore they
know that pathogens are mostly transferred via hands (62 % of all
respondents). It is remarkable, that they overestimate their own risk
to acquire an infection in hospitals (?=37% vs.3 =32%; p=.088).
Conclusion: The results show that the majority of participants
have a profound knowledge of HAI's. Surprisingly, the own risk to
acquire an infection in hospitals is overestimated. These results
could possibly be affected by the growing media presence of the
HAI's issue. Attention should be paid to improve the risk
communication on the burden of HAI's.

Presentation: Monday, 12 September 2016 from 18:15 — 18:30 in
room Donausaal 3.
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Sustainability takes time: Effects of the psychologically tailored
interventions on hand hygiene compliance in the PSYGIENE
cluster-randomized controlled trial after two years of follow-up
T. von Lengerke*!, B. Lutze?, C. Krauth?, K. Lange!, J. T.
Stahmeyer?, I. F. Chaberny?

'Hanover Medical School, Medical Psychology Unit (OE 5430),
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2Leipzig University Hospital, Institute of Hygiene/Hospital
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3Hanover Medical School, Institute for Epidemiology, Social
Medicine and Health Systems Research (OE 5410), Hanover,
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Introduction: First-year follow-up results of the PSYGIENE
cluster-randomized controlled trial, a project funded by the German
Federal Ministry of Health (grant no.: INFEKT-019) and
conducted on the intensive care and hematopoietic stem cell
transplantation units at Hanover Medical School, had shown
increased alcoholic-based hand hygiene compliance both in the
study arm using interventions psychologically tailored to wards
based on the Health Action Process Approach (HAPA), and the
study arm using the standard German Clean Care is Safer Care-
campaign (Aktion Saubere Hande [ASH]) [1].

Objective: To test whether the psychologically tailored
PSYGIENE-interventions lead to sustainable increases in hand
hygiene compliance compared to the ASH after two years of
follow-up.

Method: Tailored interventions targeted wards and were informed
by problem-focused interviews with physicians and staff nurses
(response rates: 100%) and a written survey on HAPA-factors
(physicians: 71%; nurses: 63%). In educational sessions for
physicians and nurses, and feedback discussions with staff nurses,
29 behaviour change techniques (BCTs) [2] were used in the
“tailoring”-arm, and 15 in the ASH-arm. Compliance observations
adhered to WHO-/ASH-standards.

Result: Given similar baseline compliance (tailoring: 54%, ASH:
55%, p=.581), tailoring was associated with increases in both
follow-up years (2014: 64%, 2015: 70%, p=.001), while
compliance in the ASH-arm decreased from 68% in 2014 to 64%
in 2015 (p=.007). Comparisons of increases from 2013 to 2015 and
compliance in 2015 were also in favour of the “tailoring”-arm
(p=.005 and p=.001). While trends among nurses were similar,
among physicians tailoring vs. ASH did not differ in increases
from 2013 to 2015 (+15% and +12%, p=.658) and rates in 2015
(63% vs. 61%, p=.632). However, the increase of +6% in the
“tailoring”-arm from 2014 to 2015 differed from the respective
decrease of -9% in the ASH-arm (p=.016).

Conclusion: After two years, psychological tailoring based on the
HAPA-model was associated with a more sustainable increase in
hand hygiene compliance, despite limited didactic methods
(educational training sessions and feedback discussions) and the
restriction of the tailored interventions to one year. However,
regarding physicians still more research on interventions geared to
this target group is needed.

References
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change technique taxonomy (v1) of 93 hierarchically clustered
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How to improve being an infection control role model?
S. Schulz-Stiibner*!

!Deutsches Beratungszentrum fiir Hygiene (BZH GmbH),
Freiburg, Germany

Introduction: In 2003 70% of respondents to a survey reported
that attending physicians would rarely comply with infection
control guidelines (1). In 2012 attending physicians were aware of
their function as role models when interviewed during a
conference, however there was a discrepancy between their
willingness to perform as role models, their self-perception and the
assessment by others which indicated feedback and communication
deficits (2).

Attending physicians were also asked what would help them to
optimize their hygiene performance and whished for direct
feedback by infection control practitioners, feedback of outcome
data like infection rates and observational data like hand hygiene
compliance and that they would be influenced by reminders like
placards, leaflets or screen savers while social media reminders,
apps and smartphones were less likely to be accepted.

Methods and Results: As a potential intervention we developed
artistic motivational placards (figure 1) and a ,,speak-up*“-campaign
(figure 2). However a comprehensive research study to analyze the
effectiveness and efficacy of each individual strategy is difficult to
perform due to multiple confounding variables, Hawthorne effect,
and lack of reliable end points. In an informal survey of physicians
during 40 hours infection control training  courses
(Hygienebeauftragte Arzte) 101 (85%) of 118 participants would
use the motivational placards in their respective institutions but
only 23 (19%) would initiate a speak up-campaign.

Conclusion: While motivational placards with the goal of
improving role modelling are accepted by a large majority of
physicians, speak up campaigns are met with skepticism. It seems
that potential side effects like irritating patients, reducing trust and
interfering with the doctor-patient relationship are more important
reasons against such campaigns than fear of criticism.

Reference
[1] Hyg Med 2003; 28: 13-16 2,) Hyg Med 2012; 37: 408-412

Figure 2
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Informieren Sie sich iiber Ihre Behandlung
und werden Sie aktiver Teil des Teams —
zum Wohle Ihrer Genesung.
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Which duties for infection control link nurses (ICLN) have
proven to be viable and successful in supporting infection
prevention and control (ICP) activities in acute care hospitals?
- A literature review.

D. F. Peter*t, C. Kugler?, M. Meng?, F. Mattner?

ICity of Cologne Hospitals, Institute of Hospital Hygiene, Cologne,
Germany

2Private University of Witten/Herdecke, Dpt. fiir
Pflegewissenschaften, Witten, Germany

Background: ICLN are seen as important backup for the ICP-
Teams in hospitals. The German Robert-Koch-Institute (RKI)
recommends the introduction of ICLN in every ward and
functional unit in German hospitals. This literature review aims at
finding duties that were shown to be viable and successful.
Method: A systematic literature review was performed on PubMed
and Cochrane databank, using predefined search terms. Studies that
evaluated the implementation of / existing ICLN systems by means
of staff- or patient-based outcome parameters were included and
screened for duties of ICLN. References of all included
publications were checked and selected according to the same
criteria.

Result: Of 353 hits 10 studies met the inclusion criteria. In two
studies ICLN were tasked to collect data of health care associated
infections (HAI). One study demonstrated that this task was viable
and produced valuable data that had not been available before. It
was shown in an audit conducted by the NHS in England, that the
ICLN system was seen as successful (50%) or very successful
(20%) by wards on which ICLN had been implemented.

In three studies the effectiveness of ICLN giving tutorials or
teaching ward nurses was explored. An increases rate in correct
urine catheter practice was achieved in two studies. Focus
interviews in the third study yielded, that the presence of ICLN as



resource for infection prevention and control (ICP) issues was
much appreciated.

The duty to monitor ICP practices such as hand hygiene or
compliance with contact isolation was described in two studies.
Both parameters were found to increase significantly after the
implementation of ICLN.

ICLN were also successfully tasked with early outbreak detection
and the assessment of patients to ensure appropriate placement.
HAI rates were found to be lower after the implementation of
ICLN.

To identify and report ICP matters back to the ICP-Team was also
described as another duty. The presence of ICLN was appreciated.
Rates of hospital acquired (HA) MRSA and HA-MRSA
bacteraemia decreased.

In three studies ICLN were invited to participate in the
development of guidelines and contribute to solutions for hygiene
related problems. Rates of correct urine catheter practice were
found to increase, HAI rates decreased. In one study duties were
not clearly defined. ICLN were tasked to participate in ICP rounds
and then help implement recommendations deriving from these
rounds. They were challenged to develop their individual plan of
action with the support of the ICP team. HAI rates were found to
be lower after the intervention.

Conclusion: The importance of defining duties for ICLN has been
demonstrated. The RKI-recommendations of duties for ICLN
however are broad and imprecise. This analysis might help to
define tasks for ICLN that have shown to be viable and successful
by supporting ICP activities, producing valuable data and reducing
HAI rates.

Presentation: Monday, 12 September 2016 from 19:00 — 19:15 in
room Donausaal 3.
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Electronic hospital monitoring modules as a standarized
instrument for in-fection hygiene monitoring at hospitals and
medical facilities — a model project for North Rhine-
Westphalia

A: Roth, I: Daniels- Haardt?, U. Schmidt?, A. Jurke?, C. Hornberg?!
Bielefeld University, Dept. of Health Sciences, AG7: Environment
and Health

2North Rhine-Westphalia State Health Centre [Landeszentrum
Gesundheit (LZG.NRW)], Infectiology and Hygiene Team

Background: Infection hygiene monitoring at hospitals and other
medical institutions is done in accordance with 817 of the Public
Health Service Act (OGdG, 2013) and the Pro-tection from
Infection Act (IfSG) (IfSG, 2013) by the lower health agencies. For
further developing the recent pattern, inspection sheets were
developed using electronic modules for hospital monitoring, which
should guarantee a flexible and modular monitoring instru-ment for
the lower health agencies in North Rhine-Westphalia (NRW).

Goal: The modules for hospital monitoring should be tested for
(non-)implementation, ap-plicability and practicability in everyday
practice at the health departments. The key objec-tive of the
evaluation was to get the widest possible range of information
about non-use and valuation of the electronic modules for hospital
monitoring.

Methods: A combination of different qualitative and quantitative
methods from the social sciences was used, including target group-
specific questionnaires, participatory observa-tions and non-
responder-analysis.

Results: The non-responder-analysis showed that the electronic
modules for hospital monitoring were not rejected as such, but due
to reasons like insufficient personal re-sources or missing technical
conditions.

Positive findings included a good structure, a comprehensive
content of modules and a wide acceptance and support by hospital
epidemiologists. Negative aspects identified by the health

departments are long storage and loading times, slow handling,
long data pro-cessing times, and uncertainties regarding data
privacy

Conclusions: It was found that modules for hospital monitoring
contribute substantially to standardising infection hygiene
monitoring at hospitals. In accordance with the needs we developed
optimizations and appropriate treatment recommendations.

Presentation: Monday, 12 September 2016 from 19:15 — 19:30 in
room Donausaal 3.
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Infection, innate immune signalling and cancer in the stomach
- stem cell-derived organoids as a new model

S. Bartfeld**
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Question: Gastric cancer is the third leading cause of cancer deaths
worldwide. Gastric cancer originates from stem cells and the
development is causally related to chronic infection with the
bacterium Helicobacter pylori. The infection drives inflammation
via innate immune signaling. Here we describe human gastric
organoids grown from adult stem cells as new model for H. pylori
research.

Method: Gastric stem cells were identified using mouse models of
Lgr5-DT-EGFP and Troy-Lacz-IRES-EGFP. Human gastric
organoids were grown from whole glands or single cells isolated
from resection material from gastric cancer patients. Organoids
were described using immunohistochemistry and mRNA analysis.
H. pylori was microinjected into the lumen of the organoids.
Microarray and RT PCR was used to anaylse the host response.
Result: Troy and Lgr5 are Wnt target genes specifically expressed
at the bottom of gastric glands. While Lgr5 marks stem cells in the
antrum, in the corpus Troy and Lgr5 together mark a subpopulation
of differentiated chief cells that can regain stem cell capacity upon
damage. Mouse and human gastric stem cells can initiate ever-
expanding 3 dimensional organoids in vitro. The organoids harbor
stem cells, progenitor cells as well as four lineages of the stomach.
The self-organize into domains harboring either lineages of the pit
or the gland. Infection of organoids with Helicobacter pylori
reveals cell-type specific inflammatory responses. Organoids
grown from tumors as well matched healthy tissue allow evaluation
of drug responses.

Conclusion: Human gastric organoids are a very useful source of
differentiated primary cells as well as stem cells. Their 3-
dimensional organization mimics the in vivo situation. Organoids
can be infected by H. pylori and mount a strong inflammatory
response. Organoids can be generated from virtually every patient,
allowing the establishment of living biobanks. Organoids may in
the future help to bridge the gap between mouse models and patient
trials and allow patient specific treatments.

Presentation: Monday, 12 September 2016 from 18:00 — 18:15 in
room Donausaal 4-5.
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Multiplexed polymerase chain reaction (PCR) for the diagnosis
of intestinal pathogens in patients with persistent digestive
disorders: a case-control study from Mali
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2 Institut National de Recherche en Santé Publique, Bamako, Mali
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Sciences, Antwerp, Belgium

SInstitute of Tropical Medicine, Department of Public Health,
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Background: Persistent abdominal pain and persistent diarrhoea
(>2 weeks) are common and challenging symptoms in endemic
settings that are characterised by poor sanitation and hygiene.
Molecular diagnostic techniques such as polymerase chain reaction
(PCR) are more sensitive than conventional methods and may
improve the diagnosis of aetiologic agents of infectious intestinal
disorders.

Method: From August 2014 to May 2015, stool samples from
patients with persistent diarrhoea (>2 weeks) and/or persistent
abdominal pain (>2 weeks) and matched asymptomatic controls
were recruited during a prospective case-control study by the
NIDIAG consortium in Niono, central Mali
(http://www.nidiag.org). Stool samples were fixed in ethanol and
transferred to Homburg, Germany, where multiplex real-time PCR
assays (R-Biopharm; Darmstadt, Germany) were carried out for the
detection of six pathogenic bacteria (Campylobacter spp.,
Escherichia coli pathovars, Salmonella spp. and Yersinia
enterocolitica) and four intestinal protozoa (Cryptosporidium spp.,
Dientamoeba fragilis, Entamoeba histolytica and Giardia
intestinalis).

Result: The study cohort comprised 553 patients and 547
asymptomatic controls. 79.8% of symptomatic patients and 75.0%
of asymptomatic controls were diagnosed with at least one
intestinal pathogen. Of note, >3 co-infections were found in 22.8%
of the cases and 13.9% of the controls. The most frequently
detected bacteria were enteroaggregative E. coli (EAEC) (39.9%)
and Campylobacter spp. (35.3%), followed by enteroinvasive
E.coli (EIEC; 15.5%) and enterotoxigenic E. coli (ETEC; 13.9%).
G. intestinalis (20.5%) and D. fragilis (16.2%) were the most
common parasites, while Cryptosporidium spp. and E. histolytica
were rarely encountered. With the exception of G. intestinalis
(27.3% vs. 13.5%, p<0.001), most pathogens were not significantly
more frequent in cases than controls.

Conclusion: Stool-based multiplex PCR is a sensitive tool for the
rapid detection of multiple pathogens but poorly discriminates
symptomatic patients from matched controls. The high number of
co-infections suggests that persistent digestive disorders in
endemic settings are complex ‘multi-pathogen events’ rather than
being caused by a single infectious agent.

Presentation: Monday, 12 September 2016 from 18:15 — 18:30 in
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Development and Application of a Novel Cag type IV Secretion
Reporter Assay in Helicobacter pylori
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IMax von Pettenkofer-Institut fiir Hygiene und Medizinische
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2German Center for Infection Research (DZIF), partner sites
Munich/Brunswick, Germany

3Helmholtz Zentrum fiir Infektionsforschung, Brunswick, Germany

The chronic gastric pathogen Helicobacter pylori infects
approximately half of the world population. It colonizes the gastric
mucosa persistently, causing chronic gastritis, gastric or duodenal
ulcers as well as gastric cancer and MALT lymphoma. The
development of these malignant disorders is mostly due to the H.
pylori Cag type IV secretion system. This molecular machine
specifically transfers the bacterial protein CagA into gastric cells.
Inside the host cell, CagA becomes phosphorylated and finally
leads to changes in eukaryotic cell morphology and gene
expression. CagA translocation is routinely analyzed by Western
blotting to determine the level of phosphorylated CagA protein.
Although this method has been used for years, it is time-
consuming, labor-intensive and unsuitable for high-throughput
screenings. We have established a novel reporter system which is
based on a fusion of a TEM-1 B-lactamase to full-length CagA.
TEM-1-CagA translocation into target cells is monitored by TEM-
1-mediated conversion of the fluorescent pB-lactam derivative
CCF4. This fast, sensitive and highly specific method enables
CagA translocation analysis by fluorescence microscopy, flow
cytometry and fluorescence-assisted plate reading for high-
throughput screening approaches. We applied this assay to study
CagA translocation dynamics as well as the type IV signal
recognition and secretion process. Moreover, we have performed
medium-throughput screenings of different compound libraries to
identify specific Cag type IV secretion inhibitors. This screening
procedure resulted in preliminary identification of various
compounds that were able to inhibit CagA translocation.

Presentation: Monday, 12 September 2016 from 18:30 — 18:45 in
room Donausaal 4-5.
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Hypoxia-induced dormancy in Coxiella burnetii is regulated by
the activation status of Stat3
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The intracellular bacterium Coxiella burnetii is the causative agent
of Q-fever, a zoonosis that can clinically manifest as acute Q fever
or chronic Q fever. While acute Q fever is a mild flu-like illness,
which can also develop into a severe pneumonia or hepatitis,
chronic Q fever is characterized by bacterial persistence and
mainly manifests as endocarditis. Although, axenic C. burnetii
growth requires hypoxic conditions and tissue oxygen levels are
low at sites of infection, information about the influence of hypoxia
on intracellular fate and persistence of C. burnetii is lacking.

Therefore, we investigate the influence of hypoxia on C. burnetii
replication in macrophages, their primary target cells in the body.
Whereas bacteria grow readily in host cells under normoxic
conditions, we demonstrate that C. burnetii cannot replicate in
macrophages exposed to a hypoxic atmosphere. This replication
defect is not caused by altered intracellular trafficking or by

bacterial killing. Our results rather indicate that C. burnetii enters a
dormancy period under hypoxic conditions. Importantly, our
results further indicate that dormancy in C. burnetii occurs in
response to altered activation status of the host cell transcription
factor signal transducer and activator of transcription 3 (Stat3)
under hypoxic conditions. Dormant bacteria might be less sensible
to immune defense mechanisms or antibiotic treatment. Therefore,
hypoxic areas could provide a niche for C. burnetii persistence.
Thus, modulating the activation status of Stat3 might support the
treatment of chronic Q fever.

Presentation: Monday, 12 September 2016 from 18:45 — 19:00 in
room Donausaal 4-5.
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Role of proteins belonging to the OMP biogenesis machinery
for virulence of Yersinia enterocolitica

M. Schiitz*?, J. Weirich?
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The outer membrane (OM) of Gram negative bacteria acts as a
physical barrier protecting Gram negative species from harmful
environmental influences. At the same time it facilitates the import
of nutrients, the export of proteins, the passage of signaling
molecules and also harbors proteins associated with virulence.
Transmembrane traffic particularly is facilitated by membrane-
integral proteins. In order to insert these into the OM, an essential
oligomeric membrane-associated protein complex, the beta-barrel
assembly machinery (BAM) is required. Being essential for the
biogenesis of outer membrane proteins (OMPs) the BAM
machinery and also periplasmic chaperones (termed the OMP
biogenesis machinery as an entity herein) may serve as attractive
targets to develop novel antimicrobial or antiinfective agents. We
aimed to elucidate which proteins belonging to the OMP
biogenesis machinery have the most important function in granting
bacterial fitness, facilitating biogenesis of dedicated virulence
factors and determination of overall virulence. To this end we used
the enteropathogen Yersinia enterocolitica (Ye) as a model system.
We individually knocked out all non-essential components of the
Bam machinery (BamB, C and E) as well as the periplasmic
chaperones DegP, SurA and Skp. In summary, we found that the
most profound phenotypes were produced by the loss of BamB or
SurA with both knockouts resulting in significant attenuation or
even avirulence of Ye in a mouse infection model. Thus, both
BamB and SurA shall be addressed as targets for the development
of new antimicrobials in the future.
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A neonatal CNS infection model following mucosal challenge
with Listeria monocytogenes

D. Pagelow*12, C. Chhatbar?, X. Liu4, A. Beineke®, M. Rohde®
A. Nerlich?, U. Kalinke?, P. Valentin-Weigand?, M. Hornef®

M. Fulde'?

Freie Universitat Berlin, Institute of Microbiology and Epizootics,
Berlin, Germany

2University of Veterinary Medicine Hanover, Institute for
Microbiology, Hanover, Germany

STWINCORE, Centre for Experimental and Clinical Infection
Research, a joint venture between the Hanover Medical School and
the Helmholtz Centre for Infection Research, Institute for
Experimental Infection Research, Hanover, Germany

4Hanover Medical School, Institute of Immunology, Hanover,
Germany

5 University of Veterinary Medicine Hanover, Institute for
Pathology, Hanover, Germany

SHelmholtz Centre for Infection Research, Central Facility for
Microscopy, Brunswick, Germany

"Charité Universitatsmedizin Berlin, Department of Internal
Medicine/Infectious Diseases and Pulmonary Medicine, Berlin,
Germany

8University Hospital RWTH Aachen, 8Institute for Medical
Microbiology, Aachen, Germany

Introduction: Bacterial infections with a manifestation in the
central nervous system (CNS) represent an important cause of
morbidity and mortality in neonates. However, mechanisms of host
susceptibility, route of infection and underlying mechanisms of
inflammation in the CNS remain ill-defined.

Objective: The aim of this study was to establish a model of
neonatal CNS infection with Listeria monocytogenes following
mucosal challenge in order to investigate the cellular and molecular
mechanisms of bacterial tissue tropism and innate immune
responses.

Materials and Methods: Neonatal C57BL/6 mice were infected
intranasally with L. monocytogenes. To determine bacterial
dissemination, pups were sacrificed at various time points and
organs were obtained for replica plating. Tissue tropism and
immune responses were analyzed by immunohistochemistry,
electron microscopy, flow cytometry and qRT-PCR.

Result: In contrast to the established gastrointestinal tropism of L.
monocytogenes, bacteria were mainly reisolated from the brain,
particularly from the olfactory bulb and the cerebrum. Only very
few Listeria were found in the cerebellum and the brain stem as
well as in the blood, suggesting a non-hematogenous dissemination
from the nasal cavity to the CNS. Once inside the cranium, Listeria
induced a multifocal meningo-encephalitis as evaluated by histo-
pathological examination. Interestingly, mucosal invasion was
restricted to the olfactory epithelium and completely independent
of the two major listerial invasins InlA and InIB. Nevertheless,
electron microscopic examination clearly showed that, during early
time points, Listeria resided in non-myeloid supporting cells. Later,
wild-type bacteria were found to be associated with axon bundles
projecting from the olfactory cavity to the CNS. In contrast, an
isogenic Listeria mutant lacking ActA, which facilitates
intracellular motility and cell-to-cell spread, was still able to induce
internalization into the olfactory epithelium but was entirely
restricted to the olfactory mucosa and could not overcome the
cribriform plate. Once inside the brain, wild-type Listeria were
targeted by various immune cells. Flow cytometric and immune-
histochemical analyses showed an accumulation of bacteria with a
concomitant recruitment of CD45*CD11b* microglia/macrophages
and a significant  increase  of infiltrating  Ly6C*
monocytes/macrophages. As expected, mRNA of key cytokines
mediating intracranial inflammation and monocyte attraction, such
as Tnfa, Cxcl2, Ccl2, and Ccl7, was highly upregulated.

Conclusion: The possibility to study neonatal CNS infection by L.
monocytogenes following the natural route is essential for
understanding onset and progression of disease. This robust and
standardized in vivo model reflecting the pathogenesis of neonatal
Listeria infections may, thus, be crucial for discovering new
therapeutic approaches.
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Development of a virulence gene scoring system for ESBL-
producing E. coli isolates from human and animal sources
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Extended-spectrum B-lactamase (ESBL)-producing multidrug-
resistant Escherichia (E.) coli have become a significant problem
in human and veterinary medicine. While many studies address the
antimicrobial resistance characteristics of these bacteria, only few
studies have investigated their virulence properties so far. This
pilot study evaluates combining whole genome sequencing, a
phenotypic virulence assay and statistical modelling for assessment
the pathogenic potential of ESBL-producing E. coli strains from
various sources.

All investigated E. coli isolates were submitted to next generation
sequencing of whole genomes. Assembled contigs were queried
using in-silico methods. This included screening for selected
virulence and resistance genes as well as multi-locus sequence
typing. Concatenated multi locus sequence typing (ConMLST) was
used to uncover phylogenetic relationships between the isolates.
Subsequently, 40 isolates (20 human and 20 animal isolates) were
randomly chosen and tested for virulence in the Galleria (G.)
mellonella model. To identify differences in larvicidal effects, Cox
regression analysis was conducted and a stepwise multinominal
logistic regression was used to identify over- or underabundant
virulence factors. To evaluate the observed larvicidal effect in G.
mellonella, growth in human serum was tested subsequently.

The majority of the tested 101 E. coli isolates carried genes or
operons, respectively, encoding products that had been associated
with bacterial iron metabolism, serum resistance and adhesion.
More than half of the 40 more closely investigated isolates (56 %)
were found to be clearly larvicidal as defined by killing larvae of
G. mellonella within 24 hours after inoculation of 7.4 x 108 cfu of
the respective E. coli isolate. Cox regression identified ConMLST
phylogenetic group C as most larvicidal, exhibiting on average a
2.24-times higher risk of larvicidal effects (p < 0.001) than the least
larvicidal phylogenetic group A. The sequence type cluster (STC)
23 was the most larvicidal STC being 2.24-times (p < 0.001) more
larvicidal than STC 131. Occurrence of iss (HR = 2.52, p < 0.001)
and ompT (HR = 2.29, p < 0.001) increased hazard, while usp, sitA
(HR =-8.84; HR =-3.18, p < 0.001 for both) and kpsMT Il (HR = -
2.79, p < 0.001) gene cluster decreased the hazard for larvicidal
effects in G. mellonella. Strains encoding only aerobactin (HR =
1.89, p < 0.001) show an increase in larvicidal effects compared to
strains without any siderophore.

The identified genes and gene combinations are promising
candidates to establish a genome based scoring system for
predicting virulence of ESBL-producing E. coli strains in
extraintestinal infection. Future studies will expand on these
findings and serve to test and refine the preliminary scoring
system.

Presentation: Monday, 12 September 2016 from 18:00 — 18:15 in
room Konferenz 2-3.
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Backgrounds and Objectives: ESBL-producing E. coli have
become abundant all over the world and especially clonal lineages
of ESBL-associated STs 131 and 648 seem to play an important
role. This study aimed to investigate the influence of ESBL-
plasmid-encoded non-resistance genes on chromosomally-encoded
features of ST131 and ST648 E. coli.

Materials and Methods: Seven triplets of ESBL-carrying wild-
type (WT) strains, their corresponding ESBL-plasmid-“cured”
variant (PCV) and a complementary ESBL-carrying transformant
(T) where analysed in long-term colony, swimming motility and
Omnilog® Phenotypic Microarray assays, whole-genome sequence
and RNA sequence analysis.

Result: For some of the triplets we detected enhanced curli and/or
cellulose production and a reduced swimming capacity of the WT
and T strain compared to their PCV. RNA sequencing revealed the
chromosomally-encoded csgD-pathway as a key factor involved.
Omnilog® results pointed towards a similar metabolic behavior of
WT, PCV and T.

Conclusion: Our phenotypic and RNA sequencing results clearly
indicate an influence of ESBL-plasmids on the chromosomally
encoded central hub (csgD) in the subtle interactions between a
sessile and planktonic way of life in multi-resistant E. coli,
presumably contributing to their pandemic success.

Presentation: Monday, 12 September 2016 from 18:15 — 18:30 in
room Konferenz 2-3.
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Background: Multidrug-resistant Escherichia coli frequently
harbour extended-spectrum beta-lactamase (ESBL) genes, thereby
impairing the treatment options in case of an infection with bacteria
carrying these genes. In particular, isolates coding for CTX-M-type
ESBLs are often isolated from humans as well as from companion
animals, livestock, wild animals and the environment, raising
concern regarding exchange and spread of clonal isolates and/or
plasmids between and among these host populations and habitats,
respectively. To address this question, we performed a detailed
molecular epidemiological analysis of CTX-M-15-producing E.
coli isolated from various sources in Germany.

Materials and Methods: Whole genome sequencing using
Illumina technology was performed for 121 CTX-M-15-producing
E. coli isolates from humans (n=47), companion animals (dogs,
cats, horses, n=25), livestock (pigs, cattle, poultry, n=26), food
(n=16) and the farm environment (n=7). Based on the whole
genome sequences, the multi-locus sequence type (ST) of these
isolates and phylogeny based on single nucleotide polymorphisms
(SNPs) were assessed. Additionally, genomes were scanned for
recognized virulence genes.

Result: 26 STs were detected among the CTX-M-15-producing E.
coli isolates. ST410 was the most frequent ST (31/121) and was
detected in isolates from humans (n=9), companion animals (n=4),
livestock (n=8), food (n=4) and farm environment (n=6). Based on
SNP analysis, five clades (A-E) were identified within the ST410
isolates. Isolates of clade B were present in all four populations and
their core genomes differed by less than 75 SNPs from each other.
In addition, isolates of clade B and C were clonally marked by
chromosomal insertion of the blactx-m-15 gene either in the rhsk
locus (clade B) or in a defective lambdoid prophage (clade C).
Virulence genes found in these isolates were mostly related to iron
acquisition and adhesion to eukaryotic cells. All ST410 isolates
displayed a fluoroquinolone resistance.

Conclusion: Our data provides strong evidence for circulation of
fluoroquinolone-resistant CTX-M-15-producing E. coli ST410
clones that are closely related to each other and display a broad-
host-range including humans. As the isolates originated from
diseased humans and animals, virulence of these isolates is
assumed. Further studies will address the presence of these clones
in other European countries by investigating a larger set of isolates.

Presentation: Monday, 12 September 2016 from 18:30 — 18:45 in
room Konferenz 2-3.
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Cytotoxic action of Shiga toxin on human erythroid progenitor
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Introduction: Hemolytic anemia is associated with the onset of
hemolytic-uremic syndrome (HUS), which patients develop upon
infection with Shiga toxin (Stx)-producing enterohemorrhagic
Escherichia coli (EHEC). The mechanism of hemolytic anemia is
poorly understood and partially occluded blood vessels are
believed as the major reason for mechanical erythrocyte disruption
leading to intravascular hemolysis.

Objective: Here we questioned whether Stx2a is capable of
targeting CD34* human stem/progenitor cells (HSPCs) and their
erythroid-committed descendants.

Materials and Methods: We employed an ex vivo erythropoiesis
model using cytokine-mobilized CD34* peripheral blood stem

cells. Stx2a-mediated cellular injury and expression of Stx-
receptors globotriaosylceramide (Gb3Cer) and
globotetraosylceramide (Gb4Cer) of in vitro propagated erythroid
progenitor cells were monitored.

Result: CD34* HSPCs were negative for Stx-receptors and
resistant toward Stx2a. Toxin sensitivity and receptor expression
increased immediately after initiation of erythropoietic
differentiation and peaked for basophilic and polychromatic
erythroblast development accompanied by toxin-caused apoptosis
and necrosis. Susceptibility to Stx2a declined during differentiation
to orthochromatic erythroblasts and reticulocytes, which became
less sensitive and resistant, respectively.

Conclusion: We conclude that Stx2a-caused hemolytic anemia
might be the result of both intravascular hemolysis (mechanical
damage) and extravascular hemolysis (in the bone marrow)
underlying HUS-associated premature death of erythrocytes.

Presentation: Monday, 12 September 2016 from 18:45 — 19:00 in
room Konferenz 2-3.
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The immunopathogenic potential of Arcobacter butzleri - more
than a commensal?

M. M. Heimesaat*?, T. Alter?, S. Bereswill*, G. Golz?

ICharité - University Medicine Berlin, Institute for Microbiology
and Hygiene, Berlin, Germany

2Free University Berlin, Institute of Food Hygiene, Berlin,
Germany

Background: Only limited information is available about the
immunopathogenic properties of Arcobacter infection in vivo.
Therefore, we compared the pathogenic potential of Arcobacter
butzleri with Campylobacter jejuni and commensal E. coli as
pathogenic and harmless reference bacteria, respectively.
Methodologies and Principal Findings: Gnotobiotic IL-10" mice
generated by broad-spectrum antibiotic compounds were perorally
infected with A. butzleri (strains CCUG 30485 or C1), C. jejuni
(strain 81-176) or a commensal intestinal E. coli strain. Either
strain stably colonized the murine intestines upon infection. At day
6 postinfection (p.i.), C. jejuni infected mice only displayed severe
clinical sequelae such as wasting bloody diarrhea. Gross disease
was accompanied by increased numbers of colonic apoptotic cells
and distinct immune cell populations including macrophages and
monocytes, T and B cells as well as regulatory T cells upon
pathogenic infection. Whereas A. butzleri and E. coli infected mice
were clinically unaffected, respective colonic immune cell numbers
increased in the former, but not in the latter, and more distinctly
upon A. butzleri strain CCUG 30485 as compared to C1 strain
infection. Both, A. butzleri and C. jejuni induced increased
secretion of pro-inflammatory cytokines such as IFN-y, TNF, I1L-6
and MCP-1 in large, but also small intestines. Remarkably, even
though viable bacteria did not translocate from the intestines to
extra-intestinal compartments, systemic immune responses were
induced in C. jejuni, but also A. butzleri infected mice as indicated
by increased respective pro-inflammatory cytokine concentrations
in serum samples at day 6 p.i.

Conclusions and Significances: A. butzleri induce less distinct
pro-inflammatory sequelae as compared to C. jejuni, but more
pronounced local and systemic immune responses than commensal
E. coli in a strain-dependent manner. Hence, data point towards
that A. butzleri is more than a commensal in vertebrate hosts.

Presentation: Monday, 12 September 2016 from 19:00 — 19:15 in
room Konferenz 2-3.
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Introduction: The bacterial species Campylobacter fetus divides
up into three different subspecies. C. fetus ssp. fetus (Cff) is
commonly associated with enzootic abortion especially in sheep
and bacteremia in humans, whereas C. fetus ssp. veneralis (Cfv)
typically causes bovine genital campylobacteriosis causing fertility
problems with considerable economic losses. Recently, a third
subspecies - C. fetus ssp. testudinum (Cft)- has been isolated from
various reptile species, which is obviously a mere colonizer in
these hosts.

Objective: Confirmation of the isolate and discrimination between
the subspecies of C. fetus can be performed by laborious
biochemical or molecular methods. In this study we aimed to
establish avery fast and highly reliablemass-spectrometric
technique calledMass-spectrometry-based-Phyloproteomics
(MSPP) to replace these biochemical and molecular subtyping
methods.

Method: A total number of 33 C. fetus isolates were analyzed
performing MALDI-TOF-based intact cell mass spectrometry
(ICMS) and evaluated to establish a C. fetus-MSPP scheme.
Twenty isolates originated from colonized cattle, five from aborted
calf fetuses, two from aborted sheep fetuses, one from a colonized
pig and five were isolated from human blood. At all 21 Cff, 11 Cfv
and 1 Cfthave been analyzed.MLST was used as reference method.
Result: Based on the known genome sequences of three C.
fetusisolates representing all three subspecies, 15 biomarker masses
vis-a-vis 14 ribosomal proteins and a non-ribosomal protein were
assigned to a particular gene locus.

Different isoforms in the detectable biomarkers resulting in
biomarker mass shifts were associated with their amino acid
sequences and included into the C. fetus-MSPP evaluation scheme.
Based on this isoform list we were able to differentiate all three
subspecies and additionally the most significant MLST clonal
complexes out of the nine clonal complexes represented in the
examined isolate collection. Based on the combined amino acid
sequences a MSPP-based UPGMA-tree was constructed.
Conclusion: In this study the principle of MSPP-typing, previously
demonstrated on a C. jejuni ssp. jejuni and a C. jejuni ssp. doylei
isolate collection, has been successfully adapted on C. fetus.

The relevant subspeciessMLST CC can be discriminated using
MSPP. This confirms the hypothesis that the MSPP-method bears a
high potential of an easy-to-perform typing method. An extension
of the isoform database should be aspired in the future.

Presentation: Monday, 12 September 2016 from 19:15 — 19:30 in
room Konferenz 2-3.
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Multidrug-resistant gram-negative bacteria in patients from
abroad and refugee patients admitted to a German University
Hospital: same but different?
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Question: Patients arriving from high-prevalence countries (HPC)
for multidrug-resistant gram negative bacteria (MDRGN), assigned
as ABROAD, and refugees (REF) recently (<lyr) arrived from
HPC are predestined to carry MDRGN. Better knowledge of the
epidemiology of MDRGN among ABROAD and REF is essential
to define demands on specified and cost-effective measurements
for infection control of these cohorts in hospital settings. Objective
of this is to investigate the epidemiology of MDRGN in REF and
ABROAD admitted to University Hospital Frankfurt (UHF),
Germany, between December 2015 and May 2016.

Method: Totally, n=108 REF and n=73 ABROAD were screened
for MDRGN by rectal swab on day of admittance. Rectal swabs
were streaked onto selective CHROMagarTM ESBL plates (Mast
Diagnostica, Paris, France). ldentification of MDRGN species,
antibiotic susceptibility testing and detection of carbapenemase
encoding genes in case of carbapenem resistance (CR) were
conducted as previously described [1]. MDRGN was defined as
previously described [1].

Result: The demographic characteristics of REF and ABROAD are
different. In REF 52.8% samples (Cles=42.9-62.5) were positive
for at least one MDRGN, thereof 1.6% (0.0-8.7) with CR. In
ABROAD 39.7% samples (28.5-51.9) were positive for at least one
MDRGN, whereof 41.4% (23.5-61.1) were positive for at least one
MDRGN with CR. In total, n=17 MDRGN with CR were detected
in ABROAD, thereof the most frequently detected MDRGN with
CR was A. baumannii (47.1%; 22.9-72.2).

Conclusion: MDRGN prevalence in both cohorts is higher than in
patients living in the Rhine-Main-region and admitted to an
intensive/intermediate care unit at UHF (16.7%). Prevalence of
MDRGN with CR in REF is significantly lower than in ABROAD.
At UHF, REF and ABROAD are screened and pre-emptively
isolated on day of admittance. For both groups, diligent hygiene
management is needed.

Reference

[1] Reinheimer C, Kempf V, Géttig S, Hogardt M, Wichelhaus T,
O‘Rourke F et al. Multidrug-resistant organisms detected in
refugee patients admitted to a University Hospital, Germany
June-December 2015. Euro Surveill. 2016;21(2):pii=30110.

Presentation: Tuesday, 13 September 2016 from 8:30 — 8:45 in
room Donausaal 3.
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carbapenemases in isolates from patients and returning
soldiers from international war and crisis zones

H. Frickmann*12, T. Koller?, R. Hinz!, A. Podbielski?, P. Warnke?
R. M. Hagen®

1German Armed Forces Hospital of Hamburg, Department of
Tropical Medicine at the Bernhard Nocht Institute, Hamburg,
Germany

2University Medicine Rostock, Institute for Medical Microbiology,
Virology and Hygiene, Rostock, Germany

3NATO Center of Excellence for Military Medicine, DHSC,
Munich, Germany

Introduction: The Medical Service of the German Armed Forces
is in regular contact with patients and returnees from war and crisis
zones that are colonized or infected with multidrug resistant
pathogens. The predominant causative organisms are Gram-
negative rod-shaped bacteria. This contribution gives an overview
of the detected extended spectrum betalactamases (ESBL) and
carbapenemases in respective isolates from the years 2007 till
2015.

Method: Beta-lactamase producing Gram-negative isolates from
patients from Libya, Syria and Ukraine who were treated at
German Armed Forces Hospitals, from German soldiers returning
from mostly (sub)tropical sites of deployment and from European
soldiers deployed in Western African Mali were included in the
assessment. Copy strains were excluded by rep-PCR typing. The
isolates were subjected to in-house multiplex PCRs targeting
frequent ESBL enzymes (blarem and blaswv with subsequent
Sanger sequencing to exclude non-ESBL variants, blactx-m divided
in the groups I-1V [Bonnet 2004; Pitout et al. 2004] by different
PCRs) and carbapenemases (blaive, blavim, blanowm, blasem, blaaim,
blapim, blacim, blasiv, blakec, blasic, and blaoxa-ss).

Result: Although there were region