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Rapid antibiotic susceptibility testing of Gram-negative
bacteria directly from urine samples of UTI patients using
MALDI-TOF MS
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Miinchen, Germany

Introduction: Urinary tract infections (UTIs) are one of the most
common human infections and are most often caused by Gram-
negative bacteria such as Escherichia coli (1). In view of the
increasing number of antibiotic-resistant isolates, rapidly initiating
effective antibiotic therapy is essential. Therefore, a faster
antibiotic susceptibility test (AST) is desirable.

Material and Methods: The MALDI-TOF MS-based phenotypic
antibiotic susceptibility test (MALDI AST) has been used in blood
culture diagnostics to rapidly detect antibiotic susceptibility. This
study demonstrates for the first time that MALDI AST can be used
to rapidly determine antibiotic susceptibility in UTIs directly from
patients” urine samples. MALDI-TOF MS enables the rapid
identification and AST of Gram-negative UTIs within 4.5 hours of
receiving urine samples. After preselecting urine samples with
expected cultural growth six urinary tract infection antibiotics,
including ciprofloxacin, cotrimoxazole, fosfomycin, meropenem,
cefuroxime, and nitrofurantoin, were analyzed and compared with
conventional culture-based AST methods.

Results: A total of 105 urine samples from UTI patients contained
bacterial isolates for MALDI AST. An overall agreement of 94.7%
was found between MALDI AST and conventional AST for the
urinary tract pathogens tested. False-resistant isolates were
classified as minor errors and false-susceptible isolates as major
errors. Meropenem, nitrofurantoin and fosfomycin showed no
misclassified isolates, while six minor errors (false-resistant) were
observed for cotrimoxazole and four for ciprofloxacin. Only
cefuroxime showed major and minor errors. The results are shown
in the table 1 below.

Fig 1: Overview of the agreement and the major (MEs) and minor
errors (MiEs) between the conventional AST and the MALDI AST
for the antibiotics used in this study.

Discussion: In contrast to rapid genotypic methods MALDI AST
as a phenotypic AST method can provide ASTs for basically all
antibiotics regardless of resistance mechanisms. Since the MALDI-
TOF MS is available in almost all microbiological laboratories, this
AST method could be widely applied. As no extra equipment is
required, the cost of the assay is expected to be rather low. In
addition, bacterial identification can be performed simultaneously
with an AST, providing important information for interpreting the
results according to EUCAST guidelines. In conclusion, the
MALDI AST is a suitable tool for detecting antibiotic resistance
directly in patient urine samples in a much shorter time than
conventional AST methods, thus providing same-day results to the
physician.

1. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ.
Urinary tract infections: epidemiology, mechanisms of
infection and treatment options. Nature reviews
Microbiology. 2015;13(5):269-84.
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Fig. 1
Tested isolates Agreement ME % MiE %
Cefurcxime 79 79,8% 3 3,8% 13 16,5%
Ciprofloxacin a5 95,8% [ 0,0% 4 4,2%
Cotrimoxazole a2 93,5% 0 0,0% 6 6,5%
Fosfomycin 66 100,0% 0 0,0% 0 0,0%
Meropenem as 100,0% 0 0,0% 0 0,0%
Nitrofurantein 66 100,0% o 0,0% a 0,0%
Overall 483 94,7% 3 22
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Introduction: Staphylococcus aureus bacteremia (SAB) is
associated with a mortality between 15-30%. Many SAB patients
(10-39%) have an asymptomatic concomitant S. aureus bacteriuria
(SABU) which is associated with increased mortality. The early
detection of S. aureus in urine in suspected SAB cases therefore
could identify patients at risk. The objective of this study was to
compare the detection of S. aureus in urine by nucleic acid
amplification test (NAAT) vs. cultural detection.

Methods: This prospective diagnostic study was performed on
urine samples (native mid-stream or catheter urine) of patients with
culture-confirmed bacteremia, admitted to a tertiary care hospital
between February 2020 and May 2023. Urine samples were
collected +4 days to the collection of the positive blood culture.
They were cultured on standard agar and selective agar for Gram-
negative and Gram-positive bacteria. NAAT detection of S. aureus
was carried out using Xpert® test cartridges (SA Nasal Complete
G3) after washing a sterile swab soaked with urine in the buffer
solution of the cartridge test. Each Xpert® cartridge produces a
positive or negative test result applying a threshold value (Ct-
value) of 35.0.

Results: We included patients with SAB (n=100, 68% male,
median age: 63.9 years) and with positive blood cultures other than
S. aureus (Non-SAB, n=20, 75% male, median age: 61 years).

In the SAB group, 25% of urine specimens were positive for S.
aureus by culture and 39% by NAAT (p=0.03). An additional 15
samples had a Ct-value >35 and were evaluated as negative based
on the manufacturer's specifications. From 15 samples that were
tested culture negative, but NAAT positive, one half (n=8) had a
positive urine inhibitory test ("Hemmstofftest”) suggesting
inhibition of bacterial growth. Median Ct-values were higher in
culture negative than in culture positive urine samples (32.9 vs
23.9). Only one patient with a positive urine culture had a negative
NAAT test result (Ct-value=36.7).

In the Non-SAB group, 14 different species were detected in the
positive blood cultures (6 Escherichia coli, 2 Staphylococcus
epidermidis, 6 others). All urine samples of the Non-SAB group
were culture negative for S. aureus. The rate of molecular detection
of S. aureus was lower compared to the SAB group (5% vs. 39%,
p=0.003). The only patient with a positive NAAT result for S.
aureus had a Ct-value of 34.7 and we could not detect S. aureus in
the urine culture. However, the patient was colonized with S.
aureus in the nose.

Discussion: Direct molecular detection of S. aureus in urine can
identify patients with SAB and detects more cases than
conventional urine culture. Whether NAAT detection of S. aureus
in urine could be used as a rapid test for SAB, should be evaluated
in future studies. Urine cultures positive for S. aureus by NAAT in



patients without SAB or urinary tract infection might be due to
contamination during the collection of the urine culture in
colonised patients.
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Semi-automated antimicrobial susceptibility testing is more
error-prone than EUCAST disk diffusion in detection of
vancomycin resistance in Enterococcus faecium
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Introduction: Enterococci have become important healthcare-
associated pathogens. Since hospital mortality of systemic infection
with  Vancomycin-resistant enterococci (VRE) is increased
compared to infection with Vancomycin-susceptible enterococci,
early detection of vancomycin resistance is crucial. Reliability of
susceptibility testing of Enterococcus species varies among
different methods of antimicrobial susceptibility testing (AST) (1).
There is evidence that the widely used semi-automated AST device
VITEK2 (bioMérieux, Nirtingen, Germany) is prone to missing
vancomycin resistance in Enterococcus faecium (2). In this study,
we evaluated the semi-automated BD Phoenix AST system
(Heidelberg, Germany) and EUCAST disk diffusion in parallel
regarding their ability to detect vanA- or vanB-mediated resistance
in Enterococcus faecium.

Material/method: 306 clinical isolates from intraabdominal,
urinary tract, and soft tissue specimens were tested in parallel with
semi-automated AST BD Phoenix system and EUCAST disk
diffusion. From the same inoculum, PCR testing for vanA and
vanB genes was done. For isolates, which showed discrepant
results with the different methods, phenotypic testing was repeated
twice and additional AST with broth microdilution and semi-
automated AST using VITEK2 was done.

Results: 40 % of included strains harbored vanA or vanB genes.
8.1 % of VRE were missed by BD Phoenix AST. In contrast,
EUCAST disk diffusion identified VRE with high reliability except
for one susceptible isolate harboring vanB. This strain was
reproducibly susceptible with all phenotypic methods, consistent
with vancomycin-variable Enterococcus faecium (3).

Discussion: Our results show that BD Phoenix AST does not
detect Vancomycin resistance in Enterococcus faecium with
satisfactory reliability. Disk diffusion results for vancomycin
susceptibility showed high consistency with PCR results, provided
the EUCAST recommendation was followed to not only consider
the inhibition zone diameter, but also to meticulously examine the
zone edge for fuzziness or colonies growing within the inhibition
Zone.
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Introduction: Adequate and timely antibiotic therapy is crucial for
the treatment of sepsis. Various innovative systems, like the Q-
linea ASTar®, have been developed to perform rapid antimicrobial
susceptibility testing (AST) directly from positive blood cultures
(BC).

Methods: We conducted a prospective study to evaluate ASTar®
under real-life conditions with a focus on time-to-result and impact
on antimicrobial therapy. Over two months, all positive BCs that
showed Gram-negative rods upon microscopy, were tested with the
ASTar® and our standard procedure (VITEK® 2 AST from short-
term culture). Additionally, we included multidrug-resistant Gram-
negative bacteria from our archive.

Results: In total, 77 bacterial strains were tested. ASTar® covered
94% of the species encountered. The categorical and essential
agreement compared to broth microdilution was 96.3% and 89.3%,
respectively. ASTar® caused 1.9% minor, 1.4% major and 0.5%
very major errors. Categorical agreement was similar to standard
procedure. The average time between BC sampling and the
availability of the AST result for the attending physician was 28 h
49 min for ASTar® and 44 h 18 min for standard procedure.
ASTar® correctly identified all patients who required an escalation
of antimicrobial therapy and 75% of those who were eligible for a
de-escalation.

Discussion: In conclusion, ASTar® provided reliable AST results
and significantly shortened the time to obtain an antibiogram.
However, the percentage of patients that will profit from ASTar® in
a low resistance setting is limited and it is currently unclear if a
change of therapy nearly 29 hours after BC sampling will have a
significant impact on the patient's prognosis.
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Identification of Gram-negative bacteria and detection of
blactx-m-1/blacTx-m-9-ESBL-genes directly from positive blood
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Introduction: Blood-stream infections with multidrug-resistant
Gram-negative bacteria are associated with high mortality. The
eazyplex®  BloodScreen GN  loop-mediated  isothermal
amplification assay (BSGN-LAMP) allows identification of the
most common Gram-negative sepsis pathogens (E. coli, K.
pneumoniae, K. oxytoca, P. mirabilis, Ps. aeruginosa) and the



blactx-m-1/blacTx-m-9 extended spectrum B-lactamase (ESBL) genes
within 15 min directly from positive blood cultures (BC).

Methods: Over eight months, all positive BCs with Gram-negative
rods were prospectively tested with the BSGN-LAMP (Amplex
Diagnostics GmbH, Germany). Results of identification and blactx-
m-1/blactx-m-o-detection were compared to MALDI-TOF and
VITEK® 2 antimicrobial susceptibility testing (AST), respectively.
Isolates with discrepant ESBL results were further tested with the
double-disk synergy test. Furthermore, two treatment approaches
based on the BSGN-LAMP results were theoretically evaluated. In
the escalation approach, antibiotic therapy was switched to
meropenem (MEM) if the BSGN-LAMP was not able to identify
the pathogen or if a blactx-m-1/blactx-m-9 gene was detected. In the
non-escalation approach, only the blactx-m-1/blacTx-me gene
detection led to a switch to MEM. The impact of both approaches
were also analyzed in all Gram-negative bacteria causing BSI from
2019 to 2022 (n=1640) at our institution (study part 2).

Results: 158 positive BCs were eligible for analysis. The BSGN-
LAMP identified a pathogen in 75.8% of positive BCs, and the
panel covered 20.8% of the 24 bacterial species encountered during
routine testing. Identification was correct in 99.3% when only one
pathogen was present. For mixed BCs, one or all possible
pathogens were detected in 20% and 80% of cases, respectively.
All phenotypic cases of ESBL (n=17) were correctly identified.
However, 3 generation cephalosporin resistance was missed in
seven enterobacterales probably due to AmpC p-lactamase
production. Empirical therapy at the time of BC positivity was
efficient in 79.2% of patients. With the escalation approach,
therapy efficiency was increased to 93.5%. However, an additional
8.4% of patients received MEM unnecessarily. With the escalation
strategy, eight patients would need to be treated with MEM to
avoid one ineffective therapy with piperacillin/tazobactam (TZP).
By considering MEM the drug of choice in bacteria with
chromosomally encoded AmpC B-lactamase the escalation strategy
would lead to the correct therapy in one of six patients. The results
of study part 2 confirmed these findings.

Conclusions: The BSGN-LAMP provided reliable identification
and detection of 3™ generation cephalosporin resistance in the
majority of patients. TZP resistance is more common in pathogens
that are not included in the BSGN-LAMP panel and escalation to
MEM increased the antibiotic efficacy. However, choosing the best
therapeutic approach majorly depends on regional antibiotic
resistance epidemiology.
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Modulation of antibiotic efficacy against E. coli in sequential
treatment
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Question: Infections with Escherichia coli are frequent, especially
in the urinary tract, where it is the most common pathogen. Drug
resistant strains are isolated more frequently after antibiotic therapy
and in recurrent infections. Due to the declining development of
new antibiotics, it is imperative to optimize the use of the drugs at
our disposal. One approach lies in the exploitation of cellular
hysteresis, which describes changes in antibiotic efficacy after
recent bacterial contact with other substances. It can be negative,
resulting in increased killing of bacteria, or positive, conferring
protection. Negative hysteresis treatments can also constrain drug
resistance evolution. We aim to explore the potential of cellular
hysteresis in the treatment of urinary tract infections (UTI) caused
by E. coli.
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Methods: We tested two reference strains of E. coli for hysteresis
by continuous growth monitoring in minimal and artificial urine
media. Antibiotics with clinical relevance for UTI treatment,
including ampicillin, mecillinam, ceftriaxone, ciprofloxacin, and
fosfomycin, were used in sequence. We also included a set of
renally excreted non-antibiotic drugs. Bacteria were exposed to a
pretreatment with one drug for an hour, followed by media
exchange and a 12-hour main treatment with a different substance.
Comparison of the area under the growth curve results in
quantitative measurements of hysteresis. Transcriptomic analysis
was performed to determine the molecular mechanism behind
hysteresis patterns.

Results: Using sub-inhibitory concentrations of the main
treatments (35 — 75 % MIC), we observed increases in antibiotic
efficacy in up to 53% of combinations tested. Ciprofloxacin
pretreatment resulted in negative hysteresis for most other drugs.
Cases of protection by pretreatment were rare. The effects were
similar in low concentrations of pretreatment and when using
artificial urine media, but there was some discrepancy between
strains. Transcriptomic analysis of a drug pair with distinct
directional hysteresis (mecillinam / ciprofloxacin) revealed a strong
effect of the pretreatments. Finally, we found that non-antibiotic
drugs can also modulate antibiotic efficacy when in the
pretreatment role.

Conclusion: Cellular hysteresis is a promising mechanism for the
optimization of antibiotic therapy, including that auf E. coli UTI, as
our results indicate. Our work establishes for the first time that
hysteresis effects occur in this species, and that they can increase or
decrease drug efficacy, depending on the exact sequence and order
of application. Compared to previous work in Pseudomonas
aeruginosa, we expand the scope by showing that common non-
antibiotics can also induce hysteresis and may therefore affect drug
efficacy. In vitro testing of more clinical strains for the
determination of conserved patterns is required. Treatment designs
with hysteresis switches may clinically improve therapy efficacy
and prevent resistance evolution.
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Research question: Virulence of the pathogenic yeast Candida
albicans is associated with filamentation, adhesion to and invasion
into host cells, and the production of the toxin candidalysin.
However, clinical isolates of C. albicans and other Candida spp.,



also seem to cause infection independent of these virulence traits.
Therefore, the in vitro pathogenicity often does not correlate with
their potential to cause infection in patients. We hypothesized that
specific host factors can trigger pathogenicity, but are absent in
commonly used in vitro assays. Here, we investigated the role of
albumin, the most abundant protein in the human body, but often
disregarded in in vitro models.

Methods and results: To determine the impact of albumin,
vaginal epithelial cells were infected with different C. albicans
isolates and Candida species. The presence of albumin increased
the damage potential, even in otherwise non-damaging and non-
filamentous strains after prolonged infection (45 h). This included
deletion mutants deficient in filamentation, als3 adhesin/invasin, or
candidalysin  production. Besides, albumin promoted the
proliferation, which involved drastic metabolic and transcriptional
remodeling. By screening a protein kinase deletion-mutants library
we obtained insight into the pathways involved in the altered
fungal behavior upon albumin supplementation. To understand
how C. albicans processes albumin, we investigated the role of
fungal and host proteases. We observed that overall protease
activity is involved in the enhanced pathogenicity of C. albicans
upon exposure to albumin, even though the increased growth is not.
Intracellular host proteases are not influenced by protease
inhibition and therefore still process the albumin, and its
degradation products augment proliferation.

Conclusions: Our data shows that a very common host factors like
albumin activates C. albicans pathogenic potential independent of
adhesion, invasion, filamentation and toxin production. Possibly,
also other host-derived factors can drive the pathogenic potential of
fungi through unresolved mechanisms.

EKV 008

The histone methyltransferase SET2 regulates the expression
of genes crucial for gametocyte development and parasite
transmission
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Introduction: The intracellular and extracellular survival of the
malaria parasite Plasmodium falciparumin the human and
mosquito hosts is dependent on rapid morphological and
physiological changes, which are accompanied by the up- and
down-regulation of stage-specific transcripts. The regulation of
gene expression during life cycle progression involves epigenetic
control mechanisms, in particular histone post-translational
modifications (PTMs). While histone PTMs are well understood
for intraerythrocytic replication and immune evasion of the asexual
blood stages of P. falciparum, their roles during sexual
development need further investigation. Previous chemical loss-of-
function studies of our laboratory, using the histone
methyltransferase inhibitor BIX-01294, revealed significant
changes in the gene expression pattern of gametocytes during
maturation and gametogenesis. In this study, we aimed to
investigate the role of the histone methyltransferase SET2, one of
ten known SET proteins of P. falciparum, in the regulation of gene
expression during gametocyte development.

Material: Protein expression of SET2 in the asexual and sexual
blood stages of the P. falciparum WT NF54 was investigated by
indirect immunofluorescence assay and Western blotting, using
polyclonal chicken anti-SET2 antibodies as well as HA-tagged
transgenic line. To functionally characterize SET2, SET2-KO
parasite lines were generated with the selection-linked integration-
mediated targeted gene disruption method. The generated SET2-
KO lines were phenotypically evaluated via cell-based assays.
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Additionally, a comparative transcriptomic analysis of the ring
stage of SET2-KO was conducted to unveil genes depending on
SET2 in their regulation.

Results: We show that SET2 is expressed in the asexual and sexual
blood stages, where it localizes to the nucleus and cytoplasm. Loss
of SET2 does not affect intraerythrocytic replication, but
significantly impairs gametocyte formation. Further, stage V
gametocytes of the SET2-KO line display an unusual morphology,
characterized by pointy-ended gametocytes. Comparative
transcriptomic analysis of the ring stage of SET2-KO, confirms the
role of SET2 in regulating the gene expression of the var and RIF
gene family in the asexual blood stages. Down-regulated genes are
correlated with microtubule and cytoskeleton-associated genes.

Conclusion: Our data point to a crucial role of the histone
methyltransferase SET2 in the morphological maturation of P.
falciparum gametocytes by regulating cytoskeleton-associated
genes in addition to its previously described role in antigenic
variation.
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Fungal infections are a major health risk. Candida albicans, a
common commensal of the mycobiota, is also a prominent fungal
pathogen that can cause various diseases. Pathogenicity is favored
by several factors, such as microbial dyshiosis caused by broad-
spectrum antibiotics, immunosuppression, and compromised
epithelial barrier function. Invasive candidiasis often originates
from the gut, where a morphological transition from yeast to
filamentous growth facilitates the fungus to invade the epithelial
barrier, disseminate into the bloodstream and infect multiple
organs. Slow diagnosis and challenging treatment following the
dissemination contribute to a mortality rate exceeding 30%. In
addition, only a few effective antifungals are available and
resistances are already occurring.

An alternative to antifungals is the use of antivirulence compounds,
that inhibit pathogenicity mechanisms of C.albicans without
killing the fungus, thus promoting the commensal state. In our
approach we developed a therapeutic microbe by genetically
modifying the commensal bacterium E. coli Nissle, to produce an
antivirulence compound. In particular, we expressed the enzyme
NschB that synthesizes two B-carbolines, one of them 1-acetyl-
beta-carboline, a molecule found to inhibit C. albicans
filamentation.1 Various expression systems were tested to optimize
production rates, including an inducible system dependent on the
presence of C. albicans to ensure targeted B-carboline production.

The B-carbolines were isolated by semi-preparative HPLC and
used in an in vitro infection model with intestinal epithelial cells
(IECs) to verify pathogenicity inhibiting effect. Our findings
indicated that a combination of the two produced B-carbolines
resulted in the strongest reduction of host damage, while treatment
with either one of the B-carbolines did not significantly affect
pathogenicity in our model. We are currently working on a co-
infection model incorporating IECs, C. albicans, and 1-ABC-



producing E. coli Nissle to assess the direct effect of the
therapeutic microbe on C. albicans infection.

Therapeutic microbes may represent an alternative strategy to
conventional therapeutics to prevent diseases. Our engineered
strain is envisioned to be administered preemptively to at-risk
patients in clinical settings to avoid systemic infections with C.
albicans by locking it in its commensal state. In addition to the -
carboline-production, the therapeutic microbe could serve as a
platform for incorporating further features addressing, e.g., smart
regulation and specific recognition of the pathogen in the future.

1. MacAlpine, J. et al. A small molecule produced by
Lactobacillus  species blocks Candida albicans
filamentation by inhibiting a DYRK1-family kinase. Nat
Commun 12, 6151 (2021).
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Introduction: Cryptococcus neoformans are environmental fungi
that cause localized or disseminated infections after inhalation of
infectious particles. WHO considers C. neoformans to have the
highest need for research among mycotic pathogens due to its high
incidence mostly in HIV infected, emerging antifungal resistance
and One Health implications. Previous studies on pathogenicity are
mainly based on animal models or isolated ex vivo immune cells.
However, to understand the pathomechanisms of especially
intracellular fungal infections there is a need for complementary
models. We aim to establish an adequate human lung infection
model to investigate basic parameters of early C. neoformans
infection.

Methods: We used human airway-organoid derived monolayers
(ODMs) from nasal brushings and lung tissue and infected them
with C. neoformans at different multiplicities of infection (MOI).
Barrier function of the infected monolayers was probed by
measuring the transepithelial electrical resistance (TEER). After 10
days of infection ODMs were analyzed for internalization of C.
neoformans. Fungal viability and proliferation was assessed by
colony forming unit (CFU) assays and cell counting.

Results: Human airway organoid-derived monolayers could be co-
cultured with C. neoformans for up to 10 days with different
MOI’s. Probing of barrier function by measuring TEER revealed
that TEER is increasing even at low MOIs, indicating a tightening
of the epithelial barrier. ODMs did not collapse after prolonged
exposure to C. neoformans and fungi were only sparsely
internalized by epithelial cells. After 10 days of co-culture C.
neoformans remained viable and could proliferate after being in
contact with airway epithelial cells.

Discussion: The established co-culture model of human airway
ODMs with C. neoformans provides a suitable in vitro model to
study host-pathogen interactions, innate immune responses of
airway epithelial cells and pathogen behavior in a system with
cellular and barrier characteristics of the human lung. This model
system is amenable to immunofluorescence assays, live cell
imaging, cytokine assays and single cell sequencing to study
colonization and uptake of different lung pathogens.
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Background: Antibiotic resistance (AMR) is an increasing
problem for human health worldwide. Surveillance systems are
important for the observation of changes in antibiotic resistance in
order to develop targeted protocols for the use of antimicrobials. In
Germany, the national Antibiotic Resistance Surveillance (ARS)
established and maintained by the Robert-Koch-Institute (RKI)
provides data on a national level. Since 2019 the Bavarian
Antibiotic Resistance Database (BARDa), administered by the
Bavarian Health authority "Bayrisches Landesamt fiir Gesundheit
und Lebensmittelsicherheit” (LGL) provides data specifically for
the State of Bavaria.

Method: Bavarian laboratories transfer their anonymized data
electronically to the LGL. The data is validated, analyzed, and
published every 6 months. For the calendar year 2022, 485.155
data points for 11 bacterial species from 27 laboratories were
analyzed. Data validation is key to receive valid aggregated data.
The data set undergoes intensive external plausibility testing to
ensure complete data transfer from the laboratories.In addition,
plausibility testing of the aggregated data is performed to analyze
influence factors such as selective testing or changes of the
EUCAST norms on the data set.

Result: The resistance rates and a 95% confidence interval are
reported in subsets for intensive care, regular hospital care,
outpatient care, and private practice. For the 5 most common
bacterial species, data from private practice is reported for the 7
districts of Bavaria.

Conclusion: BARDa is a relatively "young" surveillance project
with data from 2019 — 2022. Because of the large number of
participants, the amount of data analyzed, and the intensive data
plausibility testing in collaboration with the participating
laboratories, BARDa can now provide valid and plausible data over
the course of 4 years to describe the development of AMR in the
State of Bavaria. All collected and validated data is forwarded to
ARS to strengthen the national surveillance program.
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Introduction: The Mycobacterium avium complex (MAC)
comprises the most frequent non-tuberculous mycobacteria (NTM)
in Central Europe and currently includes twelve species. Clinically,
the most relevant ones are M. avium, M. intracellulare subsp.
intracellulare (MINT) and M. intracellulare subsp. chimaera
(MCH) causing pulmonary or disseminated infections. However,
the population structure and genomic landscape of MAC remain
little investigated.



Methods: Illumina sequencing was performed on 328 MAC
isolates from 185 German patients collected between 2006 and
2021 and set into context with publicly available MAC reference
strains, as well as clinical data. Species were identified with
NTMprofiler and sequences mapped to the according reference
genomes M. avium ATCC 25291 or M. intracellulare ATCC 13950
with MTBseq.

Results: Overall, 229 isolates could be assigned to M. avium, 95 to
M. intracellulare (46 MINT, 49 MCH), and two to M.
marseillense. Although serial isolates showed high intrapersonal
genetic stability, reinfection appeared to be a frequent event with
15/43 patients exhibiting genetically distinct MAC isolates (or
even species) over the course of time. On the other hand, we
identified clusters with less than 25 SNPs distance between
genomes of isolates recovered from different patients, indicating
possible transmission events both in M. avium and M.
intracellulare.Interestingly, these clusters consisted of patients with
a variety of underlying dispositions and clinical manifestations.

Discussion: In conclusion, this first comprehensive genomic study
of MAC in a German cohort demonstrates that reinfection seems to
be a frequent event, while clusters indicate possible person-to-
person transmission or a common environmental source.
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Vancomycin resistance transfer via membrane vesicles in
enterococci
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Background: Vancomycin resistant enterococci (VRE) are
multidrug resistant bacterial pathogens gaining importance in the
healthcare setting. Infections with these bacteria are still associated
with increased mortalities compared to infections with vancomycin
susceptible enterococci (VSE). Next to a clonal transmission, the
exchange of resistance determinants via horizontal gene transfer
(HGT) leads to an increasing prevalence of VRE hospital
inpatients. Besides transformation, conjugation and transduction,
"vesiduction" via bacterial membrane vesicles (MV) has recently
been identified as an HGT mechanism for bacteria to transfer
resistance genes. As MV production was proven for enterococci,
we here investigated whether vesiduction plays a role in the
transfer of the vancomycin resistance genes vanA and vanB.

Methods: MV were isolated for VRE of the different multilocus
sequencing (MLST) sequence types (ST) 80, ST117, ST192,
ST203, ST721 and ST1489 harbouring either vanA or vanB. MV
produced in lysogeny broth (LB) (MV/LB) and in LB
supplemented with subinhibitory vancomycin concentrations
(MV/VAN) were analysed for particle size and concentration using
nanoparticle tracking analysis. MV/VAN released by VRE of ST80
and ST117 were additionally subjected to whole genome
sequencing. Similarity between VRE isolates and MV DNA was
assessed by application of core genome multilocus sequence typing
(cgMLST) algorithm. Sequences of vanA/vanB were extracted and
pairwise aligned. Exposure of VVSE to MV was performed in LB at
1,000 and 10,000 particles per bacterium, respectively. After
overnight cultivation, suspensions were plated on VRE selective
agar and Colombia blood agar for the detection of phenotypic
vancomycin resistance.

Results: At subinhibitory antibiotic concentrations, VRE isolates
of ST80 and ST117 produced more MV than enterococci of other
ST. Higher particle concentrations were detected for all ST under
vancomycin stress with the most striking increase for ST80 and
ST117. CgMLST analysis revealed an identity between VRE
isolates and their corresponding MV in 100% of all 1423 targets
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for ST80 and ST117. VanA/vanB genes sequences were completely
present and identical in both VRE isolates and MV-suspensions.
Coincubation of VSE and MV/VAN resulted in no bacterial growth
on VRE selective agar but E. faecium typical growth on Columbia
blood agar.

Conclusion: Depending on the ST of VRE, quantitative and
qualitative release of MV/VAN varied substantially. Further
studies therefore need to elucidate the importance of VRE ST for
resistance transfer and clinical implications. Although van
resistance determining genes were abundant and complete in VRE-
derived MV, no phenotypically effective transfer of vancomycin
resistance was observed. Subsequent in-depth analyses should
examine properties of enterococcal MV and their purposes during
VRE infections.
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New horizons in infection control: plasmid transmission
surveillance of multidrug-resistant bacteria using long-read
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Introduction: Multidrug-resistant bacteria (MDRB) pose a
significant threat to public health. Methods of genomic
surveillance, such as core genome multilocus sequence typing
(cgMLST), have been effective in tracking and monitoring the
spread of MDRB. However, recent advancements in sequencing
technology such as long-read whole genome sequencing (Ir'WGS)
have introduced new approaches that offer the capabilities to
survey plasmids encoding for antimicrobial resistance (AMR) as
part of routine laboratory service. Here we compare cgMLST based
clonal versus horizontal transmissions of MDRB isolates in the
hospital setting using Ir'WGS.

Methods: As part of routine surveillance at our tertiary care
hospital, we collected isolates of  multidrug-resistant
Enterobacterales from anorectal screening or clinical samples
between January 2023 and April 2023 (n=82). Extracted DNA
from bacterial isolates was sequenced using a PacBio® Sequel lle
platform. We utilized Ridom SeqSphere+ software version 9.6
beta, which features an integrated MOB-suite tool for plasmid
mash distance analysis to compare plasmids across different
isolates and assess their similarity. For the same time span, clonal
transmission events based on cgMLST analysis and
epidemiological data were analysed.

Results: In total, we analysed 82 MDRB isolates (Escherichia
coli=55, Klebsiella pneumoniae=16, Citrobacter freundii=4,
Enterobacter cloacae complex=3, Serratia marcescens=1,
Enterobacter aerogenes=1, Proteus mirabilis=2). A cgMLST
approach identified six clonal clusters with a high degree of genetic
similarity (allelic distance < 5). However, none of the clusters were
confirmed as transmission events based on epidemiological data.
Plasmid analysis revealed five distinct lateral transfer clusters with
a high degree of similarity containg AMR genes. Among these
clusters, we observed three suspected transmissions, including two
that occurred within the hospital setting and one that occurred
outside the hospital in the patients" retirement home. In total, these
five clusters contained IncR, Incl-gamma/K1, IncFll, and IncX3
plasmids.



Conclusion: Our findings suggest that the comparative analysis of
AMR plasmids can provide valuable information regarding the
transmission pathways of AMR genes. In the future, this approach
could become part of routine genomic surveillance of MDRB in
hospitals.
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Introduction: Haemophilus influenzae is a bacterial pathogen that
is responsible for a variety of upper respiratory tract infections, yet
it can also cause more severe infections such as pneumonia,
meningitis, and bacteremia, particularly in young children, the
elder population and immunocompromised individuals. The global
rise of ampicillin-resistant H. influenzae strains has led to increased
use of third-generation cephalosporins, but mutation-induced
resistance mechanisms are still poorly understood. Therefore, this
study aimed to identify B-lactam resistance pathways performing
laboratory long-term evolution experiments.

Materials/Methods: Evolution of p-lactam resistance in H.
influenzae was examined in vitro by passaging H. influenzae DSM
11121 in liquid medium containing stepwise doubled
concentrations of either ampicillin, cefotaxime or ceftriaxone.
Single clones were isolated from each passage and analyzed
phenotypically by quantitative antimicrobial susceptibility testing
and genotypically by next and third generation sequencing.

Results: Significantly reduced susceptibility to cefotaxime was
associated with presence of a combination of three mutations in
ftsl, encoding the main target of B-lactams. In addition, several
candidate mutations in other genes putatively contributing to B-
lactam resistance in H. influenzae were identified. In few clones
that evolved in the presence of ceftriaxone decreased susceptibility
to all three investigated p-lactams was not associated with any ftsl
mutation but with a frameshift mutation in the ompP2 gene.

Discussion: This study demonstrates the acquisition of B-lactam
resistance by accumulation of ftsl mutations as well as the role of
additional mechanisms in p-lactam susceptibility in H. influenzae.
Ultimately, this PhD thesis aims to improve our understanding of
the adaptive evolutionary landscape of H. influenzae under
antibiotic therapy, and potentially provide guidance for the
development of new treatment strategies.
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Inter-genera dissemination of a VIM-1 encoding IncN plasmid
in a German hospital
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Background: Mobile genetic elements are considered as the most
efficient intra- and interspecies vehicles for the transfer of
antimicrobial resistance determinants between bacteria. As part of

our routine surveillance of carbapenem-resistant Gram-negative
bacteria, we identified eight VIM-1-positive Enterobacterales
species recovered from patients and the hospital environment, and
characterized their mobilome.

Methods: Eight carbapenemase-producing isolates, identified by
MALDI-TOF as Citrobacter amalonaticus (AML_1561),
Escherichia  coli  (AML_1559), Enterobacter  cloacae
(AML_1489), Klebsiella oxytoca (AML_1560), K. pneumoniae
(AML_1528) and Raoultella planticola (AML_1532), recovered
from a nephrology patient (patient 1), a C. freundii (AML_1518)
from an infectious diseases patient (patient 2), and a hospital
environment Enterobacter spp. (AML_1494) from the ICU of the
internal medicine ward were collected between July and December
2022. Whole genome sequencing (WGS) was performed on the
MiSeq and MinlON sequencer platforms, and hybrid assemblies
were generated using Unicycler. The resistome and plasmidome of
the isolates was analysed using ResFinder and PlasmidFinder,
respectively.

Results: WGS identified the Enterobacter isolates as E.
hormaechei subsp. hoffmannii (AML_1489) and E. roggenkampii
(AML_1494) and confirmed species identification of the other
isolates. All eight isolates encoded VIM-1, which was harboured
by an IncN plasmid. Comparative analysis revealed that for the six
species recovered from patient 1 the blavim-i-encoding IncN
plasmids (plasmid A; 55kb) were highly similar (100% coverage,
99% identity). However, the IncN plasmid harboured by the C.
freundii from patient 2 was 49kb (plasmid B) in size, while the
IncN plasmid from the environmental isolate was 83kb (plasmid
C). In addition to the VIM-1, the plasmid variants A and C
harboured the antimicrobial resistance genes aac(6')-1b3-like,
ant(3")-la, gnrB2, tet(A) and two copies of sull, while plasmid B
was missing one sull copy and gnrB2. Although plasmid C varied
considerably in size from plasmid A and B, it resembled the other
two plasmid variants (Figure 1). Furthermore, all three IncN
plasmid variants also carried genes involved in conjugation, further
supporting the hypothesis of the horizontal transfer of the plasmid
between the different genera and species.

Conclusion: We identified an Enterobacterales outbreak of three
variants of a plasmid encoding blavim-1 between five genera and
eight species, six of which were found in a single patient.
Horizontal transfer of a multidrug-resistant plasmid was identified
as the cause of the spread of blavim-1 not only within one patient
but also to another patient and the hospital environment. These
findings highlight that WGS not only of bacteria but also their
mobilome strengthens surveillance measures.

Figure 1. Comparative analysis of the blaviv-1-encoding plasmids.
The figure was generated using BRIG v0.95.
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Through the labyrinth: how Salmonella penetrates the
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Motile enteropathogenic bacteria such as Salmonella enterica and
Escherichia coli swim through aqueous environments or near solid
boundaries using flagellum. The motility and virulence of
pathogenic bacteria have been shown to connected by complex
regulatory networks. Apart from motility, sophisticated flagellum
nanomachine can also contribute to bacterial chemotaxis and
evasion of host immune responses1.

For the successful host infection, pathogens need to initially
penetrate the mucus layer to be able to disrupt the mucosal barrier
and invade the epithelial cells in the gut. The mucus layer, secreted
by goblet cells, is a biological hydrogel and play a key role in
maintaining the integrity of the intestinal mucosal barrier and
contribute to protection of underlying epithelial cells against gut
content, microbiota and primary pathogens2. Previous studies
showed the importance of the flagella driven motility in breaching
of the mucosal barrier and gut colonization3. However, the exact
bacterial navigation strategies and mechanisms of interaction
between bacteria and mucus layer/underlying cells are unknown.

The aim of our study is to elucidate the molecular mechanism of
interaction between enteric pathogen Salmonella Typhimurium and
the gastrointestinal mucus prior to intestinal epithelium invasion
with a focus on the role of bacterial flagellar apparatus. Thus, we
generated a group of Salmonella Typhimurim ATCC 14028
mutants lacking different structural, antigenic and functional parts
of flagellum such as AfliB, AfliC, AflijB/fliC, AfliL, AmotA and
AcheY. GFP-expressing pFPV25.1 plasmid introduced into these
mutants enable us to track bacteria during microscopy. To this end,
we use optical microscopy to follow the motion of Salmonella
Typhimurium at interfaces and within biological hydrogels such as
mucus. We will give examples, how the motility of this bacterium
is affected by the properties of its environment or the Salmonella
mutant probed.

Furthermore, by continuously recording z-stacks of samples, in
which Salmonella interact with mucus-producing cells (HT29-
MTX), we succeeded to follow the dynamics of bacterial
penetration through a biologically relevant hydrogel. We will show
that bacterial penetration predominantly proceeds via hydrogel
voids, which are either already present or actively generated by the
bacteria.
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Effects of single nucleotide polymorphisms in Chlamydia
pneumoniae on the activation of human neutrophils
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Introduction: Chlamydia pneumoniae (C. pneumoniae) is an
intracellular gram-negative bacterium that causes not only
respiratory tract infections but is discussed being also involved in
chronic non-respiratory diseases such as atherosclerotic plaque
formation. Using next generation sequence, we previously
demonstrated that genomes of vascular isolates derived from blood
monocytes or atherosclerotic plaques were significantly different
from respiratory isolates based on specific single nucleotide
polymorphisms. Although C. pneumoniae infects a variety of tissue
in the body, little is known about immunological factors that could
be linked to  tissue-specific  pathogenicity. = Human
polymorphonuclear neutrophils (hPMNs) are the most common
leukocytes in the circulatory system and are considered the first
line of the innate immune system. Here we report that activation of
hPMNs differs between vascular and respiratory isolates of C.
pneumoniae.

Materials and methods: Vascular isolates of C. pneumoniae CV6
and PB2 and a respiratory isolate C. pneumoniae CWL029 were
used in this study. hPMNswere isolated from peripheral blood from
healthy adult volunteers. The sum of intra- and extracellular
reactive oxygen species (ROS) was detected by the luminol-based
chemiluminescence assay. Apoptosis was analysed by Annexin
V/Pl Staining. The activation of signalling cascades was
investigated by western blot. Cytokine production was measured
by the cytokine array and ELISA.

Results and conclusions: Both vascular and respiratory isolate of
C. pneumoniae comparably inhibited apoptosis of hPMNs.
However, production of ROS, cytokine release, as well as
activation of AKT and MAP-kinase Erkl/2 pathways were
significantly higher hPMNs infected with vascular isolates of C.
pneumoniae. The amount of chlamydial heat shock protein 60 that
plays a key role in induction of Emmprin, was significantly higher
in a vascular isolate of C. pneumoniae compared to a respiratory
isolate. In conclusions, different clinical C. pneumoniae isolates
display diverse neutrophil responses that might be linked to tissue
tropism.
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invasion by Burkholderia thailandensis E264
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Introduction: Members of the Burkholderia pseudomallei group
are human-pathogenic bacteria which in part can cause severe
infections such as the zoonotic diseases glanders or melioidosis. B.
thailandensis is a nearly avirulent model organism genetically
closely related to B. pseudomallei. Host cell invasion relies on the
type 3 secrection system (T3SS) and the associated translocon
BipC. Once escaped from phagocytosis, virulences factors
associated with a type 6 secretion system enable Burkholderia
intracellular motility (bim). There are four different genes located
in the bimgene cluster. BimA is a cell surface exposed
autotransporter protein which triggers actin polymerization at the
bacterial cell pole. Then, actin-dependent motility contributes to
intracellular persistence and subsequent dissemination by cell-to-
cell spreading within the infected host.



Obijectives: This work focuses on the elucidation of critical steps
in B. thailandensis host cell invasion and intracellular motility.
Cellular infection assays should be performed in combination with
CRISPRi-based silencing of Burkholderia virulence genes.

Methods:

A previously published CRIPR gene interference system using
codon-optimised dCas9 was freshly integrated into the genome of
B. thailandensis fluorescent reporter strains. Single guide RNA
molecules (SgRNA) targeting selected virulence genes were
generated and Burkholderia CRIPRi strains generated by
electroporation. Cellular infection assays were perfomed using
murine macrophage-like RAW 264.7 cells or primary human
macrophages.

Results and Conclusions: Statistical analyses revealed successful
gene knock-down in the course of the infection assays. We could
show that BipC as putative T3SS translocon is critical for the
sufficient processing of Burkholderia-containing phagosomes
involving F-actin decortion of intracellular uptake structures.
Biochemical studies confirmed a weak actin-binding capability of
full-length BipC as observed previously by others. In silico
analysis of BipC protein sequences indicates the presence of
additional actin-bding sites. Knock-down of bimA resulted in
massively reduced actin polymerisation by Burkholderia bacterial
cells 6 hours post infectionem, thereby confirming the suitability of
the CRISPRi-based gene silencing in cellular infection assays.
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Introduction: SurA, the main periplasmic chaperone of Gram-
negative bacteria, shuttles unfolded outer membrane proteins
(OMP) from the inner membrane SEC translocon to the outer
membrane (OM). Due to SurA"s central role in OMP biogenesis, it
is crucial for virulence and OM integrity (1-3). SurA consists of
three domains: NC-core and peptidyl-prolyl-isomerase domains
PPI1 and PPI2, of which NC-core and PPI1 bind client OMPs
(4,5). A distinct role of PPI2 is elusive but might be linked the
holdase activity for certain OMPs or an interaction with the beta-
barrel assembly machinery inserting OMPs into the OM (6-8).
Study of SurA conformational landscape revealed a compact but
flexible domain arrangement (4,5,8-10). Hence, we aimed to
investigate the link between PPI2 conformations observed in silico
and SurA activity in vitro.

Methods: We created Alanine substitutions of residues involved in
the PPI2:NC-core interface to weaken this interaction. Their
activity was evaluated using a novel SurA activity assay. This
assay uses Luciferase (Luc) as a substrate to probe SurA holdase
activity. Luc is partially unfolded in the presence of SurA by gentle
heating. Active SurA prevents the refolding of Luc upon lowering
the temperature. This results in a reduced luminescence signal once
ATP and Luciferin are added. If SurA is inactive, Luc can refold
and a high signal is observed.
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Results: By destabilizing the PPI2:NC-core interaction we were
able to increase SurA activity in vitro. Preliminary analysis of
SurA function with E. coli expressing those Alanine substitutions
did not indicate loss of SurA function in vivo.

Conclusions: This is the first hint of the allosteric influence of
PPI2 on SurA activity. We will now verify these findings using
living bacteria in more detail.
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Temperatures above 37°C lead to hypermucoviscosity in a
clinical ST307 Klebsiella pneumoniae isolate resulting in higher
virulence and mortality in Galleria mellonella
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Introduction: Klebsiella (K.) pneumoniae strains are associated
with a wide range of diseases including pneumonia, wound and
urinary tract infection, and sepsis. While they have traditionally
been assigned to opportunistic, hypervirulent or classic types, a
strict differentiation does often not apply anymore. This is mostly
due to hybrid plasmids, which combine multi-drug resistance with
hypervirulence traits leading to so-called convergent K.
pneumoniae pathotypes. Hypervirulence is predominantly linked to
hypermucoviscosity, which is the result of the overexpression of
capsule polysaccharides presenting as highly mucoid cultures. For
this study, we explored a sequence type 307 K. pneumoniae strain
isolated from a clinical outbreak and carrying a large hybrid



plasmid regarding a temperature-dependent hypermucoviscosity
switch. Studies have previously reported the impact of different
temperatures on virulence features as well as the association of
plasmid-encoded gene regulation with plasmid copy numbers
(PCN).

Material & Methods: The hypermucoviscosity of strain
PB101953 was studied at five different temperatures (RT, 28°C,
37°C, 40°C, 42°C) using the string and sedimentation assays as
well as mucoid phenotype plates to evaluate the overproduction of
capsule polysaccharides. In addition, we explored the temperature
impact on bacterial virulence in an in vivo Galleria (G.) mellonella
infection model, performed a biofilm formation assay in a 96-well-
plate set-up and applied gPCR analysis for measuring the hybrid
PCN upon changing temperatures. Ongoing RNA-sequencing
analysis will prospectively allow the examination of the underlying
mechanisms of temperature-dependent hypermucoviscosity and
plasmid regulation.

Results: PB101953 showed hypermucoviscosity at 40°C and
42°C, which indicates a switch above 37°C from a non-
hypermucoviscous to a  hypermucoviscous  phenotype.
Interestingly, these results were associated with an increase in the
PCN of the hybrid plasmid encoding not only the NDM-1
carbapenemase gene but also the mucoid regulator rmpA. It
increased 4-fold between 37°C and 42°C, suggesting a correlation
of PCN and hypermucoviscosity. Further virulence assays were
performed in a temperature-dependent manner and showed an
association between the attachment to plastic surfaces as well as
higher mortality rates in G. mellonella larvae and increasing
temperatures.

Discussion: The temperature-dependent hypermucoviscosity
switch above 37°C is a novel development in bacterial evolution
related to PCN, yet to be confirmed by RNA-sequencing but
possibly contributing to the successful rapid and sophisticated
adaptation to changing environments. These could include clinical
conditions, such as immunological response, for example, fever.
Whether these processes apply to other bacterial strains and non-
pathogenic representatives remains to be investigated.
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Obijective: In people with cystic fibrosis (pwCF), Staphylococcus
aureus is most commonly found in respiratory samples. Recently,

we described a previously unknown mucoid phenotype (mPT) for
S. aureus accompanied by hyperbiofilm formation in respiratory
specimens of pwCF. A 5bp-deletion (5bp-del) in the intergenic
region of the intercellular adhesion (ica) operon distinguishes these
isolates from their non-mucoid predecessors. To determine the
prevalence and potential impact of this adaptive mPT on lung
disease in pwCF chronically infected with S. aureus, we conducted
a prospective multicenter study.

Methods: 10 S. aureus colonies were picked from each respiratory
specimen and characterized on Columbia blood and Congo red
agar for mucoidy and size (normal/SCV). In addition, biofilm
formation was examined, spa typing and intergenic ica region
sequencing were performed on all isolates to verify the presence of
the 5bp-del. Clinical data were documented in case report forms
and included information on chronic co-infection with
Pseudomonas aeruginosa, CFTR genotype, pulmonary function,
and highly efficient modulator therapy (HEMT).

Results: Samples from 628 pwCF from 13 CF centers were
analyzed. From 41 (9.1%) of 471 specimens of pwCF (71.8%) with
S. aureus in the cross-sectional part of the study mPTs were
cultured. In the subsequent longitudinal study, data from 37 pwCF
with mPTs were available for comparison with data from 34 pwCF
with only the normal PT of S. aureus (control group). Most mPTs
were strong biofilm producers and almost all mPTs and normal S.
aureus belonged to the same spa type. The prevalence of mPTs
was dynamic throughout the study period. Significantly more
isolates in the mucoid study group displayed the SCV PT (293 of
1110 isolates from 29 pwCF, 26.4%) compared to the control
group (59 of 440 from 11 pwCF, 13.4%). 39.1% of mucoid isolates
were SCVs, whereas 62.1% of SCVs were mucoid. Many mPTs
carried the 5bp-del mutation, but there were also several mPTs
with other previously unpublished mutations within the ica operon
or unidentified mutations in other genes. The pwCFs of the two
study groups did not differ by age, sex, CFTR genotypes, co-
infection with P. aeruginosa or HEMT at baseline. However, the
prevalence of SCVs, lung function (lower in the mucoid group) and
HEMT at the end of the study (higher in control group) were
different.

Conclusion: The prevalence of mPTs of S. aureus in respiratory
specimens of pwCF was higher than expected. SCVs were very
often detected in pwCF with mucoid mPTs of S. aureus. Many
mPTs carried the previously described 5bp-del, but many other
hitherto undescribed or unidentified mechanisms responsible for
mucoidy were also detected. In summary, hyperbiofilm formation
is an important adaptive mechanism for S. aureus survival in the
hostile environment of the CF lung and is achieved by several
molecular mechanisms.
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Question: Lethality of respiratory infections are influenced by a
variety of individual and population-based factors. In this study,
factors influencing the lethality of individuals infected with



respiratory viruses were investigated to gain a better understanding
in order to develop effective preventive measures.

Methods: Virological as well as demographic data of adult patients
hospitalized who tested positive for respiratory pathogens
(Adenovirus, Coronavirus, Metapneumovirus, Parainfluenza 3,
Rhinovirus, RSV, and SARS-CoV-2) was collected from July 2022
to April 2023 in a tertiary care hospital in Germany. A logistic
regression analysis was performed using GraphPad Prism 9.5.1.

Results: In total, 138 out of 1,814 patients died during the
hospitalization (7.61%). The most common pathogen detected was
SARS-CoV-2 with 1.368 infected individuals out of which 99
(7.24%) died. Lethality was highest in individuals infected with
RSV (13.13%, 13/99) and lowest in individuals infected with
Influenza (5.44%, 8/147). In the logistic regression analysis, higher
age manifested as a significant influencing factor on intrahospital
lethality (p<0.0001). The Odds Ratios for the examined respiratory
viruses studied compared to Influenza as reference are as follows:
Metapneumovirus (0.85), SARS-CoV-2 (1.22), Parainfluenza 3
(1.22), Coronavirus (1.56), RSV (2.16), Rhinovirus (2.29) and
Adenovirus (2.91) (Figure 1). However, none of the associations
were significant.

Conclusions: In this study, age was the most significant risk factor
for lethality associated with respiratory infections during
hospitalization. While SARS-CoV-2 was still the predominant
respiratory pathogen, intrahospital lethality was similar to other
respiratory viruses, probably associated with the Omicron SARS-
CoV-2 variants of concern and high vaccination rates. In
comparison to Influenza, a higher risk of death was calculated for
all respiratory viruses examined, except for Metapneumovirus.
However, the lethality of other respiratory viruses compared to
SARS-CoV-2 may be underestimated as there was a mandatory
PCR entrance screening at that time only for SARS-CoV-2 during
the period of data collection. This may have led to infections with
other respiratory viruses potentially remaining undetected. Larger
studies are needed to provide a more precise estimation of
differences in lethality separated by the different viruses.

Figure 1: Odds ratio for intrahospital death of different respiratory
viruses compared to Influenza
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Question: The Influenza virus is an important respiratory pathogen
with high morbidity and mortality. This concerns in particular for
healthcare workers (HCWSs) with relatively high exposure and the
risk of intrahospital transmission. A pronounced wave of Influenza
A occurred in the 2022/23 winter season under generally relaxed
post-COVID-19-pandemic protective measures. The rate of
Influenza A seroconversion in HCWs, its determinants, and the
effectiveness of the Influenza A vaccine are currently unclear,
especially in the post-COVID-19 pandemic era.

Methods: As a sub-study of the CoVacSer trial, the seroconversion
of Anti-Influenza-A 1gG was investigated in 548 HCWs during the
2022/2023 winter season from 23 May 2022 to 11 May 2023.
Subjects participated in the study before and after the Influenza
wave (defined from 24 October 2022 to 8 January 2023) by
providing a serum sample and completion of the study
questionnaire (Figure 1). Anti-Influenza-A 19gG levels were
obtained using the SERION ELISA classic Influenza A 1gG assay
targeting Influenza A nucleoprotein and matrix proteins.
Seroconversion was defined as 2-fold 1gG level increase.

Results: Comparing Anti-Influenza-A 1gG levels before and after
the seasonal Influenza vaccination, there was no significant
difference, confirming the suitability of the test methodology for
infection monitoring and seroconversion evaluation (Figure 2A).
IgG levels were significantly higher after the 2022/23 Influenza
season (median Anti-Influenza-A 1gG 6.0 U/ml pre vs. 7.1 post;
p<0.0001; Figure 2B/C). 20.6% (83/402) showed seroconversion
when comparing the study time point before and after the influenza
season (Figure 2C/D). In the multivariate logistic regression
analysis, the age category > 45 years (p=0.03) and regular patient
contact (p=0.02) were shown to be significantly influencing
seroconversion. Male gender, BMI>30 kg/m2, smoking, living in a
household with > 3 members, seasonal Influenza vaccination, and
SARS-CoV-2 infection during the 2022/23 influenza season were
not significantly associated with seroconversion (Figure 2E).
Influenza vaccine effectiveness on seroconversion was 26.7%.

Conclusion: In the first Influenza season following the COVID-19
pandemic, about 20% of HCWs contracted Influenza A, which
highlighting a concerning risk. This not only threatens the well-
being of HCWs, but also poses a significant risk to vulnerable
patients, especially in the light of the relaxation of mandatory
masking protocols. Given the vulnerability of HCWSs with older
age and regular patient contact in the context of the moderate
Influenza vaccine effectiveness on seroconversion, further action
on masking protocols and other non-vaccination measures should
be considered for this at-risk population.



Figure 1: Recruitment of study participants

Figure 2: Influenza A seroconversion and its influencing
factors. The bold violet horizontal in 2C marks the 2-fold, the
yellow horizontal the 4-fold 1gG increase.
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Risk factors for unprotected contacts and SARS-CoV-2
infections in hospital employees.
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Introduction: At the beginning of the SARS-CoV-2 pandemic,
health-care workers faced an elevated risk of unprotected exposure
to the virus. In order to improve COVID-19 specific infection
control measures in the hospital, risk factors for the occurrence of
unprotected contacts of staff members to COVID19-infected
persons and for SARS-CoV-2 infections should be identified.
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Methods: A case-control study, including 3514 contacts of
hospital staff members to 322 SARS-CoV-2-positive cases
between January and December 2021, was performed. An
unprotected contact was defined as stay in the same room as the
index person without usage of a tight fitting ffp2-mask and without
full SARS-CoV-2 vaccination status.

Results: Staff members without direct patient contacts had
significantly more unprotected contacts among each other
compared to staff members with regular close patient contacts (P <
0.005). That resulted in significantly more SARS-CoV-2
transmissions per contact in staff members without regular patient
contacts compared to staff members with regular patient contacts
(P < 0.005). Physicians had significant less unprotected contacts
compared to the nursing staff/medical technical assistants
(P<0.005). The risk of SARS-CoV-2 transmission, however, was
not significantly different among both groups. Gender was no
independent risk factor for a higher rate of unprotected contacts or
SARS-CoV-2 transmission. Staff members were significantly more
likely to be infected by other SARS-CoV-2-positive staff members
than by SARS-CoV-2-positive patients (P < 0.005). Despite strict
in hospital contact restrictions, SARS-CoV-2-positive index cases
had an average of 10.9 contacts.

Conclusions: Despite identical contact precaution rules, staff
members without regular patient contacts (e.g.: laboratory staff,
administrative  staff, technicians) had significantly more
unprotected contacts among each other than staff members with
regular close patient contacts (e.g. physicians, nurses). That
paradoxically resulted in a significant higher risk of virus
transmissions among staff members with overall less person to
person contacts. We speculate that the higher compliance of staff
working close to patients can be explained in particular by their
sense of responsibility towards their vulnerable patients. Within the
group of staff members working close to the patient, in 2021
physicians had significantly fewer unprotected contacts compared
to nursing/medical technical staff. In contrast to nursing/medical
technical staff, physicians often have their own office room, so that
it is easier to spend meal and rest breaks alone than if there is only
one shared recreation room on the ward for the whole team.
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Introduction: The severe acute respiratory syndrome coronavirus
type 2 (SARS-CoV-2) and the influenza virus can cause
nosocomial outbreaks with a high case fatality rate. In order to
provide a rationale for adequate in-hospital infection control
measures, we performed a head-to-head comparison of the
outcome parameters monitoring requirement on intensive care unit
(ICU) or intermediate care unit (IMC) and infection-related
mortality of inpatients with in-hospital-acquired SARS-CoV-2 or
influenza virus infection.

Methods: We performed a single-center retrospective case-control
study that included 241 adult inpatients with in-hospital-acquired
SARS-CoV-2-infection and 107 adult inpatients with in-hospital-
acquired seasonal influenza infection. Demographic data, outcome
parameters and underlying comorbidities of patients were obtained
from the hospital information system. For each case of death
among infected patients an assessment based on the patient records
was made by three experienced physicians in order to decide
whether the patient had died primarily from an underlying disease
or primarily from the viral infection. In the case of differing
assessments, the result chosen by two of the three raters was used.
Multivariate regression analysis was performed for the assessment



of significant associations between risk factors and outcome
variables.

Results: Compared to in-hospital influenza-infected inpatients, in-
hospital SARS-CoV-2-infected inpatients showed significantly
evaluated rates for infection-related in-house mortality and ICU or
IMC monitoring requirement in the wild type/alpha and delta wave.
In the Omicron BA.1/BA.2 and Omicron BA.5 waves, in-hospital
SARS-CoV-2-infected inpatients did not show a significantly
increased risk of infection-related in-house mortality or monitoring
requirement compared to in-hospital influenza-infected inpatients.
The classification, whether the patient had died primarily from the
underlying disease or from the nosocomial viral infection, showed
a substantial agreement between the three raters (Fleiss"”
kappa=0.62 (95 % CI: 0.42-0.82)). Length of hospital stay of
patients after an in-hospital-acquired SARS-CoV-2-infection
decreased from 19.7 to 8.5 days what is below the average length
of in-hospital stay of inpatients after an in-hospital-acquired
influenza (13.0 days).

Conclusions: While the clinical course of in-hospital-acquired
SARS-CoV-2 infections in the wild type, alpha and delta waves of
the COVID-19 pandemic was more severe compared to in-hospital-
acquired influenza infections the severity of in-hospital-acquired
SARS-CoV-2-infections dropped to the level of in-hospital-
acquired Influenza-infections during the Omicron waves.
Considering the comparable severity of in-hospital-acquired
SARS-CoV-2-Omicron and influenza infections similar levels of
infection control are justified.
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Question: The impact of a SARS-CoV-2 infection on the quality
of life and ability to work in the mid- and long-term still remains
unclear because few studies follow up largely healthy, working-age
individuals after an infection and compare them to a control group.
We aimed to fill this gap by assessing the quality of life and ability
to work for six months after SARS-CoV-2 infection in a large
cohort of healthcare workers.

Methods: Our prospective, controlled cohort study assessed the
quality of life and work ability of 761 healthcare workers (HCWS5s)
from 29 September 2021 to 20 May 2023 after a PCR-confirmed
SARS-CoV-2 infection (“infection group™) using an electronic
questionnaire. Individuals without any prior SARS-CoV-2
infection, observed after their third dose of COVID-19 vaccination,
formed the control group. The World Health Organization Quality
of Life (WHOQOL-BREF) index with its four dimensions of
physical health, psychological health, social relationships and
environment, and the Work Ability Index (WAI) were assessed
before,14 days, three, and six months after the infection or third

23

COVID-19 vaccination. Participants with a SARS-CoV-2 infection
or COVID-19 vaccination during the follow-up period were
excluded from the analysis.

Results: Comparing the infection (n=307) and the control group
(n=454), SARS-CoV-2 infections were followed by a significantly
lower work ability 14 days after infection. In addition, we found a
non-significant trend towards lower physical and psychological
health. Surprisingly, there was a trend towards higher
environmental health scores in the infection group. For the
remaining six-month observation period, both groups had similar
scores in the four dimensions of the WHOQOL-BREF and the
WAI (Figure 1 and 2). An exploratory analysis indicated that study
participants > 45 years had significantly lower scores in both the
WAI and the WHOQOL-BREF's physical health domain over the
entire study period.

Conclusion: The ability to work and the physical health dimension
of the quality of life were impaired 14 days after a SARS-CoV-2
infection. However, these impairments were mild, and we did not
find a significant group difference in the ability to work or any of
the WHOQOL-BREF’s dimensions after three or six months.

Interestingly, individuals over the age of 45 were had a generally
lower ability to work and quality of life, potentially leaving them
more vulnerable to the deteriorating impact of a SARS-CoV-2
infection. In summary, our data from this large group of HCWs
indicates that in a working-age and largely healthy population, a
SARS-CoV-2 infection has a temporary effect on the working
ability and mostly the physical health domain of the quality of life,
which lasts less than 3 months.

Figure 1: Long-term development of the WHOQOL-BREF
Figure 2: Long-term development of the WAI

For each study time point, the means of the index are shown with
the standard deviations as error bars.
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Introduction: Post-COVID syndrome (PCS) may occur after a
SARS-CoV-2 infection, leading mostly to fatigue as persisting
symptom. Myalgic encephalomyelitis/ chronic fatigue syndrome
(ME/CFS) is a systemic and chronic, often debilitating and
postinfectious disease, leading to substantial fatigue and post-
exertional malaise (PEM) as cardinal symptoms. The study aims to
determine and characterise the incidence of PCS with ME/CFS in
the cohort of SARS-CoV-2 infected hospital employees (HE).

Methods: All SARS-CoV-2 positive tested HES between March
2020 and May 2021 were contacted between June and October
2021 for a systematic survey regarding acute and persistent
symptoms. From May to July 2022, HEs with persistent fatigue
were invited to participate in a structured assessment that included
a screening questionnaire for PEM, classification according to the
Bell-score, and the Canadian consensus criteria for the diagnosis of
ME/CFS. A Schellong test was carried out to assess the HEs for
orthostatic dysfunction and possible postural tachycardia syndrome
(POTS). Coagulation factors and Epstein-Barr virus (EBV)
antibodies were analysed. Physical examination, routine blood
analysis and SARS-CoV-2 PCR were performed to rule out recent
infection or other causes. Descriptive statistics and application of
95% confidence intervals (CI) were calculated with the statistical
software R. Percentage values were applied to a total of 221 HEs.
As only 19 HEs ran through all diagnostic tests, lower bounds were
estimated.

Results: Out of 221 HEs, 48 reported fatigue in the first survey,
out of which 19 (median age 51.0y, age range 25-61y, 89.4%
female) reported persistent fatigue lasting from 467 to 1008 days
(median 629 days) until now. None of the 19 HEs were vaccinated
at the time of the first SARS-CoV-2 infection during the first two
COVID-19 waves. The median Bell-Score was 60 out of 100 (40-
90). 14 HEs (6.3% of 221 HEs) were positive in PEM-screening
questionnaire. 7 HEs (3.2%) fulfilled all diagnostic criteria for
ME/CFS. 1 HE (0.5%) was diagnosed with POTS and 4 (1.8%)
with orthostatic hypotension, during the Schellong test. In the

blood analysis, 8 HEs (3,6%) showed 1gG against early antigens
indicative for possible EBV reactivation. Acute phase reactions
with either increased fibrinogen, von Willebrand factor, factor Vi1
or decreased antithrombin values were noted in 7 HEs (3.1%).

Conclusions: Application of diagnostic criteria of ME/CFS disease
in HEs with PCS with persistent fatigue after infection during the
first two SARS-CoV-2 waves revealed an incidence of at least 3%.
The diagnosis of ME/CFS can offer HEs a more precise diagnosis
and, thus, prevent worsening by pacing strategies. Reactivation of
EBV or activation of the coagulation cascade may play a
pathogenetic role.

Figure 1: HEs follow-up and selection for assessment

Table 1: Results of HEs assessment: lower bounds of incidences
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Community acquired infection 6(2.7) 1.0-58
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Question: Daptomycin (DAP) is a reserve antibiotic effective
against Gram-positive bacteria, including high priority pathogens
such as methicillin-resistant Staphylococcus aureus (MRSA) and
vancomycin resistant enterococci (VRE). Resistance to DAP and
clinical treatment failure has been associated with the accumulation
of adaptive chromosomal mutations in cell wall homeostasis genes,
but so far not with horizontal acquisition of specific resistance
determinants. In a study on antimicrobial resistance burden in
industrialized pig farming, we previously isolated the DAP high-
level resistant Mammaliicoccus sciuri strain TS92. Here we now
set out to determine the exact mechanism of resistance in TS92,
which does not seem to correspond to the previously known
mechanisms.

Methods and Results: To identify the underlying resistance
mechanism, we performed transcription profiling upon DAP pulse-
exposure of TS92, with subsequent subcloning and mutational
analysis of highly upregulated candidate genes. The experiments
showed that DAP resistance is mediated by a novel two-gene
operon (named drcAB), controlled by an adjacent, divergently
transcribed two-component regulatory system (drcRS). Mutational
analyses and heterologous expression of the distinct drc genes
demonstrated that drcAB is required and sufficient to confer DAP
resistance in S.aureus and Bacillus subtilis. Through high-
resolution LC/MS analyses we further found that DrcAB
inactivates DAP through chemical modification. The drc genes and
proteins show homologies to membrane-associated antimicrobial
peptide ABC transporters of Gram-positive bacteria, but clearly
differ on nucleotide and amino acid levels from known systems
present in the core genomes of Staphylococcaceae. In
M. sciuri TS92, the drc genes are flanked by insertion sequences
and integrated in the vicinity of a staphylococcus cassette
chromosome (SCC) element, suggesting mobility and horizontal
acquisition of the locus from another species.

Conclusion: With this study, we probably witnessed the first steps
in the emergence of acquired DAP resistance in staphylococci. Due
to its lifestyle as both soil inhabitant and animal commensal,
M. sciuri is considered a gateway species through which genes
from the resistance pool in the environment can gain access to
staphylococci. Indeed, M. sciuri has been shown in the past to
serve as a hub for the spread of numerous resistance genes into
S. aureus. Considering the growing selection pressure due to the
increasing clinical use of DAP, it is only a matter of time when drc
genes will be transferred to pathogenic staphylococci and possibly
also to other Gram-positive pathogens, arguing for vigilant future
monitoring of drc spread.
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from a One Health perspective
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Introduction: Antimicrobial resistance (AMR) is an important part
of the One Health context, which aims to maintain the well-being
of humans, animals, and the environment. The overuse of
antibiotics in human and veterinary medicine has accelerated the
emergence and spread of AMR with opportunistic
Enterobacterales, particularly Escherichia coli and
Klebsiella pneumoniae, becoming increasingly resistant to multiple
classes of antibiotics. Furthermore, some of these strains combine
multidrug-resistant (MDR) phenotypes with high-level virulence,
posing a threat to both immunocompromised and healthy
individuals. Consequently, the World Health Organization has
ranked these MDR enterobacterial representatives as one of the
most critical priority pathogens for which new antibiotics are
urgently needed.

Methods: Our work focuses on understanding the driving forces
and factors behind the occurrence, emergence, and adaptation of
high-risk clonal lineages of MDR E. coli and K. pneumoniae in the
One Health context. By integrating genomics, transcriptomics, and
functional studies, the latter including a comprehensive set of
in vitro and in vivo virulence and resilience as well as experimental
evolution assays, we identified key factors contributing to the
success of these lineages.

Results: We provide compelling evidence that high-risk clonal
lineages broadly occur and circulate among clinics, wildlife, and
food in international locations. In particular, globally known E. coli
lineages such as sequence types (ST)58, ST131, ST410, and
ST648, and K. pneumoniae ST307 play an important role in the
spread and stabilization of AMR in the One Health context. Their
success results from a combination of factors, including the
sophisticated interplay of bacterial fitness and AMR as well as
extra-chromosomal elements, e.g., hybrid resistance/virulence
plasmids. In addition, our results show that bacterial hosts can
rapidly mitigate fitness costs associated with AMR acquisition
while MDR is maintained even in the absence of antibiotic
selection pressures. This is due to compensatory at genomic and
transcriptomic levels affecting major bacterial master regulators.

Discussion: In conclusion, our research sheds light on the
fundamental principles that govern the interplay of AMR and
bacterial virulence and advances our understanding of the factors
that contribute to the emergence of successful MDR high-risk
clonal lineages in the One Health context. Furthermore, our results
can be leveraged as a baseline for prospective interventions and
alternative therapeutic strategies to comprehensively target the
global threat of AMR.
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Introduction: Clostridioides difficile is an important One Health
pathogen and a leading cause of antibiotic-associated diarrhoea
commonly referred to as C. difficile infection (CDI). Information
on the molecular epidemiology of C. difficile from the African
continent remains scarce, despite having one of the highest burden
of diarrhoea diseases globally and a widespread occurrence of
known risk factors for the emergence and spread of CDI. In this
study, we investigated the occurrence and molecular epidemiology
of C. difficile among humans and animal sources from Nigeria.

Methods: A total of 2201 faecal/manure samples recovered from
diarrheic human (n=1630) and animal sources (n=571) in Makurdi,
North central Nigeria between January 2021 and December 2022
were cultivated for the recovery of C. difficile. Isolates were
genome-sequenced using the lllumina technology and the sequence
reads uploaded to the Clostridioides database on the EnteroBase
platform
(https://enterobase.warwick.ac.uk/species/index/clostridium).
EnteroBase facilitates genome assembly, C. difficile PCR ribotype
(RT) prediction, toxin gene detection and phylogenomic analyses
(based on unique core and whole genome allelic profiles).

Results: A total of 228 isolates were recovered and sequenced, out
of which 197 genomes passed the quality and assembly check and
were thus available for further analyses. The C. difficile population
structure was highly diverse. Based on hierarchial clustering (HC)
of cgMLST allelic profile the isolates were distributed into 29 core-
genome sequence typing complex (CC) clusters and 27 CC
singletons (which correlate strongly with RTs). The C. difficile
population was dominated by non-toxigenic strains with the toxin
genes detected in only 33 isolates (human n=14; animal sources
n=19): tcdA (32/33), tcdB (33/33) including three CC1(RT078)
isolates harbouring the binary toxin encoding cdt genes. The
CCs/RTs detected were among the most prevalent and clinically
important C. difficile strains causing nosocomial infections in
humans. Noteworthy is the interspecies and intraspecies sharing of
extremely closely related genotypes between human and poultry (<
2 SNP; CC3, corresponding to RT001;), human and pigs (< 0-1
SNP; CC3622/RT014), human to human (< 0-1 SNP, CC3/RT001),
pig to pig across different farms (< 0-1 SNP; CC19890).
Interestingly, the clinically important livestock-adapted
CC1/RT078 strain was detected among humans but not animals.

Conclusions: The study provides evidence for the circulation of
highly diverse C. difficile lineages among animals and humans in
Nigeria. The carriage of genetically closely related strains among
humans and animals suggests the likelihood of transmission from a
common reservoir or bidirectional (interspecies and intraspecies)
exchange of the pathogen. Similarly, the detection of the livestock-
adapted CC1/RT078 in humans infers the occurrence of a plausible
zoonotic transmission.
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Escherichia coli strains along the pork production chain in
Thuringian pigsties
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Introduction: Rising levels of antimicrobial resistance (AMR) led
the German government in 2018 to restrict veterinary usage of
fluoroquinolones (FQ) and certain cephalosporins (CS), resulting
in subsequent sales reductions, suggesting less usage. However,
AMR determinants can be maintained in the absence of
antimicrobial (AM) usage via co-selection and cross-resistance. We
therefore studied the persistence of genetic elements coding for
AMR and strains carrying them longitudinally within a fattening
run (FR) and from one FR to another in Thuringian pigsties.

Material/method: A total of 393 ceftiofur, cefquinome- or
fluoroquinolone-resistant E. coli strains, serving as indicator
bacteria, were isolated from pooled faecal samples collected during
two to three consecutive FRs of one conventional and two organic
farms over a 16-month period. After assessing the resistance
profiles phenotypically using a commercial system with 16 AMs
(13 classes according to WHO categorization) important in
veterinary medicine and characterizing isolate phylogeny by
MLVA-PCR, 216 strains were selected for whole genome
sequencing (WGS).

Results: The higher resolution of WGS identified strains that
occurred persistently on individual farms by showing high genetic
similarity during and across FRs. Many of these belonged to the
clonal complex 10, but other persistent strains were also identified
featuring multi-locus sequence types (ST58, ST69, ST345/410)
described in the literature as typical of clones with pathogenic
potential and high-risk for global expansion. The genetic basis
enabling persistence in a closed-farm environment appears to be
encoded in the accessory genome, but could not be narrowed done
more precisely from the available data. However, association with
one or several farms, phylogroup, or number of resistances to
different antibiotic classes, were not found to affect strain ability to
persist in this study. The persistence of the cephalosporin and
fluoroquinolone resistance determinants themselves could also be
demonstrated and was related to, among other things, co-selection
and cross-resistance, but also to conserved localization on plasmids
or successful strain-plasmid combinations.

Conclusion: The metadata on antimicrobial usage suggests it
cannot be the sole factor affecting resistance prevalence or spread
and maintenance of resistance determinants on a farm. A better
understanding of the mechanisms underlying strain and AMR
persistence will be needed to sustainably reduce AMR prevalence
in the livestock sector.
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Introduction: E. coli intestinal infection pathotypes are
characterized by distinct adhesion patterns including the previously
identified clumpy adhesion phenotype. Here we characterize



genetic factors and answer the question if this phenotype confers
any advantage to clump producing E. coli strain 4972 . This
adhesion phenotype comprised of three dimensional structures
similar to that of biofilms, formed after only 4 h incubation with
human epithelial cells.

Objectives: We tested the hypothesis that bacteria present in
clumps exhibit distinct gene expression profiles and that some
genes with altered expression are involved in clumpy adhesion. We
also elucidated the contribution of E. coli strain 4972-encoded
factors that affected clump formation and susceptibility to the
antibiotic stress.

Methods: Genome of clump forming E. coli was sequenced and
compared with already published 66 reference genomes of
pathogenic and commensal E. coli. RNA was isolated from
bacteria forming clumps and bacteria from supernatants during
adhesion assays to 5637, PK-15 and Caco-2 cells and sequenced.
Based on transcriptomic data, nine differentially expressed genes
were targeted for deletion. Seven mutants were successfully
generated, complemented and analyzed for prevalence, growth,
motility, adhesion and antibiotic stress. Additionally, global
proteome analysis of clumpy E. coli was carried out for adhered
bacteria and planktonic bacteria in the supernatant.

Results: As a result of genomic comparison, clumpy E. coli strain
was present within a clade corresponding to phylogroup A
containing strains isolated from human fecal samples with diverse
lifestyles. Transcriptome revealed differences among the
subpopulation of sessile bacteria constituting the clumps and
planktonic bacteria in the supernatant. Seven genes with successful
deletions had variable distribution in different pathotypes and
nonpathogenic E. coli with pilV and spnT genes being the least
frequent or absent from most groups. Deletion of five differentially
expressed genes, flgH, ffp, pilV, spnT and yggT affected motility,
adhesion or antibiotic stress. AflgH exhibited 80 % decrease and
AyggT depicted 1455 % increase in adhesion, and upon
complementation, adhesion significantly reduced to 13 %. AflgH
lost motility and was regenerated when complemented whereas
Affp had significantly increased motility and reintroduction of the
same gene reduced it to the wild-type level. The clumps produced
by of Affp and AspnT were more resistant and protected the
bacteria with AspnT showing the best clump formation in terms of
ampicillin stress protection. AyggT had the lowest tolerance to
gentamicin where the antibiotic stress completely eliminated the
bacteria.

Conclusion: We investigated the influence of clump formation on
the cell surface adhesion and antimicrobial tolerance with the
contribution of several factors conferring advantage by clump
formation on susceptibility to the selected antibiotics.
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Fig. 1

FIG. 1: Clump formation by strain 4972

(A) PI stained wild-tvpe E. colf strain 4972, (B) PI stained 5637 cell line only as negative control, (C)
GFP expressing 4972+pFPV25 1Kan and DAPI stained nucld of 3637 cell line, and (D) DAPI stained
nudet of 5637 cdlline only as negative control, after 4 hincubation of adheson assay and visualized
by VideoScan system.

Fig. 2
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A° Multidimensional scaling plot of distances between the samples of RNA sequencing, leading log-fold-change is the root
mean square average of the largest log2-fold changes between each pair of samples. B: Differentially expressed genes
categorized based on the genes/proteins in the genome. COGs were compared between adhered and supernatant clumpy £. coli
for all genes that had p-vatue lower than 0.0 in EdgeR analysis. x-axis shows the COG categories and y-axis shows the number
of genes. NA (-) category comresponds to genes that were not assigned to any of the COGs.
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Disease alleviating effects following prophylactic lemon and
coriander essential oil treatment in mice with acute
campylobacteriosis
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Introduction: Given the worldwide increasing prevalence of
human Campylobacter jejuni infections and the emergence of
multi-drug  resistant  enteropathogenic  strains,  antibiotic-
independent approaches applying non-toxic natural compounds for
the treatment and prophylaxis of campylobacteriosis appear utmost
desirable. In our placebo-controlled intervention study, we
surveyed potential disease-alleviating including anti-pathogenic
and immune-modulatory effects upon prophylactic oral application
of lemon-essential oil (LEM-EO) and coriander-essential oil
(COR-EO) in acute experimental campylobacteriosis.

Methods: Therefore, secondary abiotic I1L-107" mice were orally
challenged with either LEM-EO or COR-EO starting seven days
prior to peroral C. jejuni infection.

Results: Six days post-infection, slightly lower pathogen loads
were assessed in the colon of mice from the LEM-EO as opposed
to the COR-EO cohort if compared to placebo counterparts.
Prophylactic application of both EOs improved the clinical
outcome of acute campylobacteriosis, which was paralleled by less
distinct pathogen-induced colonic epithelial cell apoptosis.
Moreover, mice subjected to LEM-EO and COR-EO prophylaxis
displayed lower colonic numbers of macrophages/monocytes and
of T lymphocytes, respectively, whereas in both verum groups,
basal IL-6 and IFN-y concentrations were measured in mesenteric
lymph nodes on day 6 post-infection. The oral challenge with
either EOs resulted in diminished secretion of distinct pro-
inflammatory mediators in the kidney as well as serum samples
derived from the infected mice.

Discussion/Conclusion: The results from our preclinical in vivo
study provide evidence that LEM-EO and COR-EO constitute
promising  prophylactic  measures to  prevent  severe
campylobacteriosis which may help to reduce the risk for
development of post-infectious sequelae in C. jejuni infected
individuals.
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The Plasmodium falciparum CCCH zinc finger protein Pfmd3
is a potential regulator of male gametocyte transcripts through
its interaction with RNA-binding proteins
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Question: The stage transition of the malaria parasite Plasmodium
falciparum through its complex life cycle requires a coordinated
gene expression across all parasite stages and sexes. Post-
transcriptional regulation of gene expression mediated by RNA-
binding proteins is an important mechanism to fine tune parasite
development and stage transition. In this study, we investigated the
function and interactome of a P. falciparum putative RNA-binding
CCCH-zinc finger protein, Pfmd3. Pfmd3 was first identified as a
protein with significantly upregulated transcript expression
following treatment of gametocytes with the histone deacetylase
inhibitor Trichostatin A and has recently been linked to male
gametogenesis.

Methods: We used loss-of-function phenotype analyses and BiolD
methods to study the role of Pfmd3 in the asexual and sexual stages
of P. falciparum.
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Results: We show that Pfmd3 is mainly expressed in the
cytoplasm of immature male gametocytes. Down-regulation of
Pfmd3 reveals essential roles in asexual blood stage replication,
gametocyte maturation and exflagellation. Proximal dependent
labelling of Pfmd1 interaction partners by BiolD analysis showed
enrichment of ribosomal proteins, other RNA-binding proteins
including PABP1 and proteins involved in translational repression
such Pufl and CITH, further CCCH zinc finger proteins as well as
members of the translational initiation complex elF4G and CCR4-
NOT1 complex.

Conclusions: Our data let us conclude that Pfmd3 is a post-
translationally regulated multifunctional RNA-binding protein
involved in regulating the expression of male gametocyte-specific
genes, while translationally repressing female gametocyte-specific
genes, thereby facilitating the proper development of male
gametocytes.
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Introduction: Leishmania major (L. major) is a protozoan parasite
species causing severe disease in humans. Leishmania
promastigotes ultimately infect macrophages where parasites
develop their lysis-resistant and replicative amastigote form within
phagolysosomes. To progress and sustain the infection, amastigotes
need to exit their primary host cell and enter yet uninfected cells,
making it a critical process for Leishmania pathogenicity. Still, to
date, the mechanism and modulators of Leishmania parasite exit
are poorly understood especially in human primary cells. We
hypothesize that the underlying mechanism of L. major parasite
spreading is a direct cell-to-cell transfer, which is driven by the
parasite proliferation and modulated by the cytokine environment
of host cells.

Methods & Results: In a newly established flow cytometry
analysis of in vitro-infected human monocyte-derived macrophages
(hMDM), we were able to quantify the exit of parasites and show
that it is indeed associated with the transfer of cellular material
from the primary host to the receiving cell. Moreover, in
accordance with results from murine in vivo infection experiments,
axenic amastigote infected hMDM had increased Caspase-3
activity compared to uninfected cells, suggesting the occurrence of
apoptosis during infection progress. By employing the proliferation
reporter mKikume, expressed by L. major during the infection of
hMDM, we could link the parasite transfer between host cells to
their propagation. Egressing amastigotes detected in receiving cells
had a higher proliferation status compared to those residing in
primary infected cells. Interestingly, the proliferation state of
parasites was also influenced by the phenotype of infected
phagocytes, as we measured increased proliferation rates in pro-
inflammatory and reduced rates in anti-inflammatory stimulated
macrophages in comparison to non-activated hMDM.

Discussion: In summary, this data suggests that the exit ability of
Leishmania is dependent on the parasite"s proliferation state and
the phenotype of primary infected host cells, and it partially relies
on the cell death induction of infected cells. We now seek to



unravel the influence of pro- and anti-inflammatory macrophage
stimulation on the parasite spread to gain further insight into the
dynamics of Leishmania exit from human host cells.
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Candida glabrata is a well-adapted fungal commensal of humans
which can also cause superficial and systemic infections. During
infection, C. glabrata encounters cells of the innate immune
system such as macrophages, which constitute the first line of
defense against such pathogens. In order to counteract these
phagocytic cells, C. glabrata has evolved strategies to survive and
replicate within macrophages for days, while causing very little
damage and inflammation. C. glabrata has been observed to escape
from macrophages after 2-3 days of infection when host cells
containing high numbers of replicating yeast start bursting (1).
Despite its clinical importance, C. glabrata"s host cell exit
strategies remain poorly understood.

To further elucidate the processes and fungal factors behind C.
glabrata"s exit, we established a C. glabrata-macrophage escape
model. The fungal load was found to be an important factor in
mediating the yeast"s exit, as a higher number of initial
intracellular yeasts led to an earlier escape. We investigated
whether growth in the yeast morphology per se is the key for the
generally late exit of C. glabrata from host cells. However,
experiments with a yeast-locked C. albicans strain showed that this
is not the case, since even these yeast cells escaped much faster
than C. glabrata.

Using the same escape model, we are currently screening a mutant
library that represents 12% of all C. glabrata"s genes (2) via
barcode sequencing. Previous studies using this library have
focused on different aspects of C. glabratas persistence, biofilm
formation, and antifungal properties. Our new data will provide
insights into the role of C. glabrata factors during exit from
macrophages.

(1) Seider, K. et al. (2011). The facultative intracellular pathogen
Candida glabrata subverts macrophage cytokine production and
phagolysosome maturation. The journal of immunology, 187(6),
3072-3086.

(2) Schwarzmdiller, T. et al. (2014). Systematic phenotyping of a
large-scale Candida glabrata deletion collection reveals novel
antifungal tolerance genes. PLoS pathogens, 10(6), e1004211.
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Exocytosis-related mechanism is associated with the egress of
Coxiella burnetii from host cells
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Q fever is a human disease caused by the intracellular bacteria
Coxiella burnetii (C. burnetii), and manifests as a cold-like illness,
pneumonia, hepatitis or in rare cases as endocarditis. Infection
starts with internalization into alveolar macrophages, although
epithelial and endothelial cells resulted also infected. Once bacteria
localize within a vacuole, it fuses with endosomes and lysosomes
converting the vacuole into a replication compatible Coxiella-
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containing vacuole (CCV), becoming into a habitat for intracellular
replication. Cell death is only partially responsible for C. burnetii
egress and suggest that other pathways are also involved.

Question: To cause disease in other organs, C. burnetii has to
egress from its host cell, but these mechanisms are not completely
understood.

Methods: To track events of C. burnetii egress laser confocal
microscopy (CLM) at fixed time points and time-lapse live cell
imaging microscopy (LCIM) were used.

Results: Here, we demonstrate that also exocytosis can be
mechanism of C. burnetii egress. Thus, CLM images showed that
the CCV grew over the first 4 days of infection. Most cells
contained one single vacuole filled with large amounts of bacteria.
Starting from 5 days post infection, we found several small CCVs
(SCCVs). Spatial distribution of these small CCVs suggested an
association with the cytoplasmic membrane of the host cell.
Indeed, observation of the actin cytoskeleton of infected cells
revealed that SCCVs localized mainly at the apical side of the cells.
Some of these sSCCVs appeared open at the cell ridge releasing
bacteria to the extracellular milieu. LCIM images showed that
CCV suffered fission events over the time, supporting our CLM
data. Further characterization also demonstrated that the ESCRT-
adaptor protein ALIX decorated SCCVs at the cell ridge, indicating
that C. burnetii might exit the host cell via exocytosis. As a matter
of fact, our LCIM analysis revealed that intracellular bacteria
egressed from host cells in an exocytosis-like manner without
causing alterations to the host cell integrity.

Conclusions: Our observations demonstrate that C. burnetii might
be able to escape from its host cell via fission of the CCVs and
exocytosis of small single CCVs. Further work is in progress to
delineate the mechanism of the exocytic escape of C. burnetii.
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The zoonotic pathogen Chlamydia psittaci egresses from the
host cell via formation of Chlamydia-containing spheres, a
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Introduction: The obligate intracellular Gram-negative bacterium
Chlamydia psittaci acts as zoonotic pathogen. It causes the
respiratory disease psittacosis which can lead to severe pneumonia.
The intracellular development of Chlamydiae includes host cell
invasion followed by intracellular growth and replication and a
final host cell egress. Here, we describe and characterize a novel
non-lytic egress pathway of C. psittaci — the formation of
Chlamydia-containing spheres (CCS).

Methods: In this study, CCS formation was characterized in
contrast to extrusion formation — the previously known non-lytic
egress pathway of Chlamydiae — and in contrast to cellular death.
We investigated the role of the host cell cytoskeleton and caspase
activation using inhibitor treatments. The role of caspase activation
in CCS formation was further studied using live cell fluorescence
imaging and immunofluorescence staining. In addition, we
examined the role of plasma membrane changes and calcium
signaling in CCS formation using annexin V and SYTOX staining
or chemical and genetically encoded calcium indicators,
respectively. The formed CCS were further characterized using
confocal laser microscopy and transmission electron microscopy.



Results: CCS are spherical, low phase contrast structures
surrounded by a membrane, and contain infectious progeny and
morphologically impaired cellular organelles. The formation of
CCS shares several characteristics of apoptotic cell death: We
found that the peptide DEVD is proteolytically cleaved in late C.
psittaci inclusions, which continues during CCS formation. This
DEVD cleavage is independent of caspase-3. CCS formation is
preceded by an increase in intracellular calcium concentration in
infected cells, followed by blebbing of the plasma membrane and
rupture of the inclusion membrane. Finally, blebbing cells detach,
thereby forming CCS. CCS are surrounded by a phosphatidylserine
exposing membrane, that maintains its barrier function. Thus, the
novel non-lytic egress mechanism of CCS formation is
fundamentally different to extrusion formation, the previously
described non-lytic egress mechanism of Chlamydiae.

Discussion

Host cell egress is essential for intracellular pathogens to spread
inside the host and for host-to-host-transmission. Here we describe
CCS formation as a novel egress pathway for the intracellular,
zoonotic bacterial pathogen C. psittaci. This non-lytic egress
pathway is fundamentally different from previously described
Chlamydiae egress pathways. In addition, CCS formation shares
several characteristics of apoptotic cell death. However, the
sequence of proteolytic activity, followed by plasma membrane
blebbing and the final detachment of a whole phosphatidylserine
exposing former host cell is unique for C. psittaci, which
underlines that CCS formation represents a fundamental new
egress pathway for intracellular pathogens.

11V 041: Lipidation of pneumococcal proteins induces innate
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Introduction: Pneumococcal vaccines have important limitations,
including restricted serotype coverage, which facilitates
replacement by non-vaccine serotypes, and high manufacturing
costs. Therefore, one research direction is to develop a serotype-
independent and protein-based vaccine. Promising targets are
highly conserved lipoproteins. We have previously shown that
intranasal immunization of mice with lipidated proteins reduces
pneumococcal colonization. Here, we investigated the impact of
pneumococcal lipoproteins on the induction of an innate and
adaptive immune response.

Methods: Human primary monocytes were differentiated in vitro
into dendritic cells (moDCs) or macrophages (MDMs). Cells were
infected or stimulated either with i) Igt-mutants compared to wild-
type pneumococci, or ii) lipidated proteins DacB or MetQ
compared to the non-lipidated variants. Activation profiles were
assessed by expression of different surface markers and secreted
cytokines. The adaptive immune response was analyzed with a T
cell proliferation assay using protein-stimulated peripheral blood
nuclear cells (PBMCs).

Results: At the whole-cell level, the Igt knockout in pneumococci
had no clear and consistent differential effects on moDC
stimulation. However, at the protein level, lipidation of MetQ
strongly enhanced the capacity to activate moDCs and MDMs as
evidenced by increased expression of costimulatory surface
markers and cytokines. Interestingly, non-lipidated MetQ failed to
activate innate immune cells, whereas non-lipidated DacB
exhibited an intrinsic activation potential. Furthermore, lipidation
mediated T cell proliferation when co-cultured with protein-
stimulated PBMCs.
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Discussion: Although lipidation had no clear effect on DC
activation at the whole-cell level using live pneumococci,
lipidation of proteins enabled innate and adaptive immune
responses using human primary cells. Interestingly, we found the
pneumococcal lipoprotein DacB to have an intrinsic potential to
activate human antigen-presenting cells. Our study highlights the
potential to lipidate promising protein candidates such as DacB and
MetQ for future vaccine strategies.
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Inducible NO synthase (NOS2) and arginase (ARG) 1 compete for
the semi-essential amino acid L-arginine as common substrate.
Previous studies supported the concept that ARG1 promotes tissue
repair and immunosuppression, whereas NOS2 perpetuates
inflammatory immune reactions and causes immunopathology.

In contrast to the widely accepted immunosuppressive function of
ARG1, we have recently made the unexpected observation that
ARG acts as anti-resolvin in mouse models of DSS-induced or
oxazolone-driven colitis. In both models, we identified the
enzymatic consumption of L-arginine as driver of chronic epithelial
inflammation. This conclusion results from the following findings:
(1) Tek2- -driven deletion of ARG1 caused resolution of epithelial
inflammation in both colitis models. (2) Changes in the
composition of intestinal microbiota accompanied the deletion of
ARGL. Transplantation of fecal microbiota from ARG1 knockout
mice into wild type (WT) recipients promoted epithelial healing,
whereas transfers from WT littermates into ARG1-deficient mice
prevented an accelerated recovery of epithelial lesions. (3) Most
importantly, dietary L-arginine supplementation induced resolution
of colitis and enhanced the recovery from epithelial damage.

Based on these data, we postulate that dietary L-arginine therapy
compensates for the deficiency of this versatile amino acid, which
commonly occurs during epithelial inflammation. Whether L-
arginine supplementation restrains dysregulated immune responses,
corrects intestinal dysbiosis and heals epithelial lesions in clinics is
subject of further investigation.
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A lot of research in the medical field aims at finding new methods
to diagnose diseases. Here, we assessed the potential of the host
metabolism as a diagnostic tool for infections. For that purpose, we
used untargeted metabolic fingerprinting data from Salmonella
Typhimurium-, Klebsiella pneumoniae- and Escherichia coli-
infected macrophages and from macrophages which we
(co)stimulated with the proinflammatory cytokines tumor necrosis



factor-alpha (TNF), TNF + interferon-gamma (INF-gamma) and
interleukin (IL6). Using the fingerprinting profiles, we established
a logistic zero-sum signature that identified infected cells from
untreated macrophages. This signature, however, was not suited to
discriminate infection from cytokine-induced sterile inflammation.
In order to overcome this limitation, we built a new signature that
was able to distinguish infected cells from those exposed to sterile
inflammatory stimuli. This signature ("Metabolic Infection
Signature™) allowed for reliable discrimination of infected cells
from cells exposed to sterile inflammatory stimuli and uninfected
controls. From these findings, we conclude that macrophage
metabolism is an interesting novel diagnostic target to identify
infections.
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Tuberculosis (TB) remains a threat for human and livestock health.
Mycobacteria causing TB are host-adapted pathogens which
occasionally spillover to other species. Mycobacterium bovis
causes bovine TB, a well-known zoonosis. Mycobacterium
tuberculosis (Mtb) is adapted to humans, may trigger symptomatic
infection in cattle yet these show resistance to Mtb experimental
challenge. A hallmark of TB in all hosts are multicellular tissue
lesions termed granulomas. Using bovine leukocytes and magnetic
nanotechnologies we developed a three-dimensional granuloma
model which we designated in vitro granuloma-like structure
(IVGLS). We generated stable IVGLS resembling TB granulomas
at innate stage, comprised of macrophages, or adaptive stage,
comprising lymphocytes in addition. Mycobacteria replicated
within IVGLS and triggered progression of macrophages towards
foamy phenotypes. IVGLS, unlike conventional macrophage
monolayers, released abundant phagocyte chemoattractants and
Th1l-associated cytokines. Magnetic bioprinted bovine granulomas
facilitate studying immune responses to mycobacteria, including
spatial mapping. Deciphering protective immune responses within
IVGLS could contribute to vaccine development for cattle, whereas
unveiling resistance mechanisms may help devise novel
interventions for human TB.
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Introduction: Humanized hemato-lymphoid system mice, or
humanized mice, emerged in recent years as a promising model to

investigate the course of infection of human-adapted or human-
specific pathogens. They are highly immunodeficient mice
engrafted with human hematopoietic stem cells which differentiate
into various human immune cell lineages. We asked whether this
model system might be advantageous for interrogating the
virulence of Staphylococcus aureus, one of the most important
human pathogens in our time.

Methods: We employed humanized NSG (NOD-scid IL2Rgnull,
huNSG) and next-generation humanized NSG-SGM3 (NOD-scid
IL2Rgnull-3/GM/SF, huSGM3) mice in our infection studies. The
latter ones since they show improved myeloid cell reconstitution,
which might be of particular importance in studying S. aureus
infection. In order to "humanize" the mice, we isolated CD34+
cells from human cord blood and injected them into the tail vein of
ca. 6-week-old, non-lethally irradiated mice. After 12 weeks (NSG-
SGM3) or 18 weeks (NSG), we infected the mice and applied
additionally wild-type and "murinized" (murine stem cells instead
of human ones) NSG or NSG-SGM3 mice as controls. The
immune cell content was determined during the humanization
period as well as during the course of infection, while histological
appearance,  bacterial  burden and the release  of
cytokines/chemokines was measured at the end of the infection
experiment.

Results: Humanized mice displayed a dramatically decreased
survival following bacterial challenge with MRSA (see Fig. 1).
Three observations were of particular interest in this regard: (I)
only humanized mice developed systemic signs of disease while
the infection remained restricted to the thigh muscle for all mice
which lacked human immune cells, (II) the severity of disease
correlated directly with the rate of humanization for both, huNSG
and huSGM3 mice and (1) although huSGM3 mice harbored
overall higher numbers of human immune cells, most importantly
of myeloid cells (and similar numbers of murine immune cells than
huNSG), they showed an even more pronounced vulnerability to S.
aureus infection.

Discussion:  Collectively, this study suggests significant
differences in the efficacy of human or murine immune responses
to S. aureus encounter in vivo. The human immune cell
reconstitution led to a detrimental outcome in humanized mice,
suggesting that native mice might not be able to reveal the full
pathogenic potential of S. aureus, which harbors a large number of
human-specific or -adapted virulence factors. We hope that
humanized mice might help to sharpen the translational power of
the pre-clinical evaluation of successful therapeutic approaches
against S. aureus in the future.

Fig. 1: Survival of different mouse groups following local injection
with 1x10e8 CFU S. aureus LAC * lux into the left thigh muscle.
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Histoplasma capsulatum (HC) is a human pathogenic, dimorphic
fungus, capable of causing respiratory and systemic infections and
particularly affecting immunocompromised individuals. While HC
survives within macrophages (M®), dendritic cells (DCs) eliminate
the fungus. Previous studies have indicated that amplification of
HIF-1a in M® drives cell-mediated immunity by inactivating the
pathogen-induced autophagy. In the case of DCs, a hypoxia
response element in the promotor region of cathepsin B (CatB) has
been identified, suggesting that HIF-1 can regulate CatB. CatB, an
enzymatic agent in lysosomes has been observed to engage in
inflammasome activation during an HC infection in DCs and
demonstrated its ability of Killing Cryptococcus neoformans in
vitro. This study therefore investigated the potential synergistic
effects of HIF-1a and CatB in the antifungal activity of DCs during
HC infection.

Human monocytes were isolated from peripheral blood
mononuclear cells obtained from buffy coats of healthy donors and
differentiated into DCs using 114ng/ml GM-CSF and 50ng/ml IL-4
for 7 days (Peprotech, Rocky Hill, NJ, USA). DCs were
subsequently infected with HC at a multiplicity of infection of 5:1
for 30 minutes up to 5 hours. Protein amounts of HIF-1a and CatB
were measured using Western blot analysis. HIF-1a protein was
enhanced using 100uM 10X2 and inhibited by 10uM CAY10585
(Cayman Chemical Company, Ann Arbor, MI, USA).
Additionally, CatB protein was inhibited using 10ug/ml Ca074
(Merck Millipore, Billerica, MA, USA). The activity of CatB was
assessed using an activity assay (Abcam, Cambridge, MA, USA).
Recovery of yeasts was quantified counting colony-forming-units
on Brain-Heart-Infusion Agar after 7 days.

During infection of DCs with HC, HIF-1a protein showed 1.5-fold
increase compared to the uninfected control 3 hours post infection
(hpi) (p<0.05, n=3). CatB activity was increased by 8-fold at 1 hpi
(p<0.05, n=3). While enhanced stabilization of HIF-1a by 10X2
led to increased HIF-1a protein (p<0.01, n=3), there was no impact
on fungal survival (p>0.05, n=3). Further, chemical inhibition of
HIF-1o. decreased HIF-1a protein by 2-fold (p<0.05, n=3) and
promoted fungal survival compared to infected control at 5 hpi
(p<0.01, n=3). The coincubation of HC with CatB (10ug/ml) in
vitro for 3 hours showed a decrease in HC survival by 45%
(p<0.001, n=4). Finally, inhibition of CatB reduced CatB activity
by 50% in DCs (p<0.001, n=6) and led to a decrease in fungal
killing by 40% (p<0.05, n=4).

The findings in this study demonstrated direct antifungal activity of
CatB on HC. In DCs, CatB appears to be one of the key
components involved in early antifungal activity, which is
activated independent of HIF-1a. However, the presence of HIF-1a
contributes to fungal killing mechanisms in DCs. Future research
will focus on unravelling the specific molecular pathways
concluding the network of HIF-1a- and CatB-mediated control of
fungal infections in DCs.
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Question: As part of the European point prevalence survey (PPS),
a national PPS on healthcare-associated infections (HAI) and
antimicrobial use (AU) in acute-care hospitals was conducted in
Germany in 2022 with the aim to estimate the prevalence of
patients with HAl and AU.

Methods: The German national reference centre for surveillance of
nosocomial infections (NRC) organized the German PPS. The PPS
was performed in the months May-July 2023 following the
methods and definitions established in the European Centre for
Disease Prevention and Control PPS protocol. Participating
countries were requested to obtain a representative sample of
hospitals. In Germany, 50 acute-care hospitals were sampled by
number of patient beds from the German hospital registry and
invited to participate. Additionally, all other interested acute-care
hospitals in Germany could participate. In all cases, participation
was voluntary. Data were collected by local staff that was
specifically trained in the PPS definitions and methodology by
members of the NRC. Collected data were transferred to the NRC
via a designated online portal. Presented results pertain to data
from all participating hospitals.

Results: A total of 66,586 patients from 252 hospitals were
included in the PPS. The median number of patient beds was 300.
The prevalence of patients with HAI was 5.2% (95% confidence
interval 5.0-5.4), and the prevalence of patients with AU was
26.9% (26.5-27.2). HAI prevalence differed by patient population
and was highest for intensive care patients (15.6%) and lowest for
psychiatric patients (0.5%). The most commonly recorded HAI
were surgical site infections (23% of all HAI), lower respiratory
tract infections (22%) and urinary tract infections (20%). For 57%
(2,068 of 3,642) of HAI, causative pathogens were recorded, with
Escherichia coli (15.4% of all pathogens), Staphylococcus aureus
(13.1%), and Enterococcus faecalis (6.4) being the most common.
The most frequently administered antimicrobials were penicillins
plus beta-lactamase inhibitors (33% of all antimicrobials), third-
generation  cephalosporins  (10%) and second-generation
cephalosporins (9%). Around 75% (16.843 of 22.422) of all
recorded antimicrobials were administered for therapy and 21%
(n=4,723) for prophylaxis, with perioperative antimicrobial
prophylaxis (PAP) (n=3,080) accounting for the majority of
prophylactic applications. While 57% (n=1,761) of PAP was
administered as single dose, 38% (n=1,161) was administered
beyond the day of surgery, the remainder being multiple doses on
the day of surgery.

Conclusions: HAI and AU prevalence remain at a stable level
when compared to previous surveys in Germany. The frequent
prescription of broad-spectrum antimicrobials and the fact that
prolonged PAP still accounts for more than one third of PAP, serve
as a stark reminder to reinforce antimicrobial stewardship activities
in Germany.
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Introduction: Due to their underlying disease and/or therapeutic
regimes, patients in hematology-oncology (H/O) are often at an
increased risk for nosocomial infections. Therefore, numerous
nosocomial outbreaks (NO) occurred especially in these types of
medical departments. Up to now, a systematic evaluation of the
infection control measures in such NO settings is scarce. Aim of
the present study was to determine characteristics of such NO and
to evaluate the extent of the outbreak management.

Methods: We performed a search of the Worldwide Outbreak
Database (www.outbreak-database.com) for NO in H/O since the
year 1960 and extracted characteristics on the setting, the patients,
the clinical outcome, the type of causative agent, the source of the
NO and the most likely route of transmission as well as on
infection control measures as specifically described. We then
evaluated the effort of the infection control management using the
weighted cumulative hygiene score (WCHS) as described
elsewhere (Pannewick et al. PLoS One 2021;16(4):e0249837). This
score ranges from O (= no specific measures implemented) up to a
maximum of 21. Easy to implement measures score low (e.g.,
education of staff = 1 point) while more challenging measures
score high (e.g., closure of the entire unit = 3 points).

Results: Overall 200 NO got included in this systematic analysis.
There were 203 patients with solid tumor entities, mainly mamma
carcinoma (46 patients), malignancies of the central nervous
system (21 patients), gut tumors (31 patients), and lung cancer (20
patients). The most common diagnoses among the 865 patients
with hematologic diseases were acute myelocytic leukemia (301
patients), acute lymphocytic leukemia (136 patients), hemophilia
(116 patients), and non-Hodgkin lymphoma (101 patients). The
exact diagnosis was not stated in detail for 1.855 additional
patients. The main pathogens in NO in H/O were vancomycin-
resistant enterococci (VRE; 32 NO), Pseudomonas spp. (27 NO),
and Aspergillus spp. (16 NO). The mean WCHS for all NO in H/O
was 5.0 (median: 4.5). However, VRE-NO were associated with a
higher WCHS result (mean: 6.5; median: 7.0). The same was
observed for NO caused by Aspergillus spp. (mean: 6.8; median:
7.0). In contrast, the infection control effort in NO due to
Pseudomonas spp. did not show an elevated WCHS (mean: 5.0;
median: 4.0). There was no association between the mortality in
NO and the corresponding WCHS as shown in the adjunct figure
(n=117 NO, in which exact data on mortality was provided).

Discussion: NO in H/O remain a relevant challenge for infection
control management. We recommend awareness for potential
pathogen transmission especially in this highly vulnerable patient
population. Implementation of appropriate infection control
measures at a most early time point is crucial. Greater infection
control effort may be necessary in NO caused by VRE or
Aspergillus spp.

Figure legend: Weighted cumulative hygiene score vs. mortality.
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